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Resear ch article/Arastirma makalesi

Therole of environmental variablesin the colonization pattern of aquatic hyphomycetesin a semi-tropical canal
water habitat

Firdaus-e- BAREEN ™
! Department of Botany, University of the Punjab, Lahore-54590, Pakistan

Abstract

The canal water hyphomycete distribution was studied using three techniques of study during the years 2006
and 2007. The maximum number of conidial species was observed by the membrane filtration technique and compared
to randomly collected submerged leaves and bait leaves. . Among the most fluctuating and influential factors in the
canal, temperature and organic debris deposition appeared to be significant.

Three distinct colonization patterns could be detected for the different species of aquatic hyphomycetes well
regulated by the environmental variables. The dominant species of aquatic hyphomycetes occurring throughout the year
in canal water and favored by high temperature included Articulospora proliferata, Flagellospora penicillioides,
Flagellospora sp. B., Lunulospora curvula, Tetracladium marchalianum and Triscel ophorus monosporus. Five species
namely, Anguillospora sp. C., Heliscus tentaculus, Mycofalcella igbalii, Pyramidospora casuarinae and
Scorpiosporium sp. 1. made their appearance in the rainy season and also strongly responded to the increase in amount
of leaf debris. Another six species namely, Alatospora acuminata, Anguillospora longissima, Articulospora tetracladia,
Lemonniera spp. and Tetrachaetum elegans formed the typical winter assemblage. The Principal Component Analysis
indicated ordination trends of canal water hyphomycetes to be comparable by different techniques with respect to
temperature and organic biomass deposition.

Key words: Aquatic hyphomycetes, Distribution patterns, Temporal communities
1. Introduction

The colonization patterns of aquatic hyphomycetes have been mostly studied in the temperate regions of the
world like America (Triska, 1970; Suberkropp and Klug, 1976; Suberkropp, 1984), Australia (Thomas et al., 1989),
Canada (Barlocher and Kendrick, 1974; Barlocher, 1989), England (Shearer and Webster, 1985a, b), France (Chauvet,
1991; Fabre, 1998a, b), Hungary (Goncz6l, 1989; Gonczél and Révay, 1999; Gonczol et al., 1999) and Pakistan (Igbal
et al., 1979, 1980; Igbal et al., 1990; Igbal, 1992). In such streams the drastic seasonal variation gives a corresponding
clear temporal distribution pattern of these fungi, so that they can be distinctly called summer and winter species. Fewer
ecological studies have been done in the semi-tropical or tropical habitats like Egypt (Abdel-Raheem, 1997) Texas,
North America (Akeridge and Koehn, 1987) Western Ghats, India (Sridhar and Kaveriappa, 1984) Morocco (Chergui,
1990) and South Africa (van der Merwe and Jooste, 1988). Temperature in shallow, temperate mountain streams often
fluctuates between 4°C and 16°C in Pakistan (Igbal et al., 1979; 1980) and between 17°C and 30°C in streams of
tropical origin in Western Ghats (Sridhar et al., 1992). In freshwater streams located in the temperate areas, a lower
temperature regime mostly between 0°C and 20°C is observed with larger diurnal and seasonal fluctuation, thus the
temperature regime in the studied site (between 10°C and 26°C) overlaps the higher temperature regime of the
temperate streams (Firdaus-e-Bareen and Igbal, 1994).

The canals represent a new habitat for the freshwater fungi. They are part of the irrigation network in the plains
of Punjab. They can be considered semi-tropical water bodies on leveled and lower altitude in comparison with
temperate freshwater streams present at higher altitude (Firdaus-e-Bareen and Igbal, 1994; Arshad and Firdaus-e-
Bareen, 2009). An attempt was made to study the aquatic hyphomycete spora by all techniques because according to
Firdaus-e-Bareen and Igbal (1997), data generated by all possible techniques depicts the exact reflection of the actual
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spora. This study was carried out to observe how the colonization patterns of aquatic hyphomycetes differ under the
influence of environmental variables in this semi-tropical habitat.

2. Materials and methods

These studies were carried out in the Lahore Branch of the BRB Canal, at the University of the Punjab, Lahore,
Pakistan, during the years 2006 and 2007. No sampling could be done during the month of January due to annual
closure of canal water for removal of silt and organic debris.

2.1. Description of the sampling site

The detail of the experimental site has been described in Firdaus-e-Bareen and Igbal (1994, 2003). The
climatic situation of the area renders it a semi-tropical habitat. The riparian vegetation consists of trees such as Bombax
ceiba L., Dalbergia sissoo Roxb., Eucalyptus spp. Mangifera indica L., Populus euramericana (Dade) Guinier, Salix
babylonica L. and S terasperma Roxb., shrubs such as Callistemon lanceolatus DC., Cassia angustifolia Valil.,
Hibiscus rosa-sinensis L. with occasional occurrence of native greases and herbs all along. The leaves of Populus
euramericana and Salix babylonica are the main contributors, due to their abundance along the banks.

The canal is annually closed in January for the removal of silt and accumulated organic debris when the bed is
leveled in order to provide full space for the uniform flow of water. Water is allowed into it again in the last week of
January. So the latest part of winter (February and March) the canal lacks organic debris accumulations, while in early
winter it reaches the maximum of deposition of debris.

The canal represents a massive body of water with uniform, slow and steady flow rate of water in comparison
to mountain streams which are shallow bodies of water coming across rapid altitudinal changes so that many falls and
pools are formed in their course. Thus their flow rate is variable and often very fast. The canal water is quite turbid
especially during the rainy season due to erosion from the banks and addition of runoff water. The temperate,
freshwater streams are not turbid and in these streams autumn is distinct and earlier than winter. In the semitropical
canals, the leaf fall overlaps winter during the lowest temperature regime. So, the winter in the canal is quite
comparable to the autumn of the temperate streams.

2.2. Determination of physico-chemical variablesin the canal

The physico-chemical properties of the canal water were monitored at daily intervals. The diurnal fluctuation
of temperature in the canal was recorded daily using a Maximum and Minimum thermometer. The average temperature
was calculated for each day. The pH of canal water was determined on a portable pH meter. The conductivity and Total
Dissolved Solids (TDS) were determined with the help of an auto ranging portable water proof microprocessor EC/
TDS/ NaCl/ °C meter (Model HI 9835). The amount of Total Solids (TS) was determined by both filtration and
evaporation methods. The mean monthly values were calculated for each variable.

The flow rate of water in the canal was observed to be constant. An average flow rate in the center and along
both banks was calculated and found to be 20m s™. It was observed that the maximum organic matter traveled with
water in the upper 20 cm layer before deposition. A wooden sampler (1 m broad and 20 cm deep) with a loose nylon net
fitted in it was suspended in the water for 15 minutes so that all the organic debris was collected in the net as the water
traveled through it. Three samples at the center and three near each bank were collected and taken into the laboratory.
The organic matter was spread on a blotting paper and allowed to dry in an oven at 60°C for 24 hours. The mean value
of dry biomass in grams was calculated for each day and expressed as dry weight in grams per meter square area of
water.

2.3. Study of canal water hyphomycetes

The distribution pattern of aquatic hyphomycetes in the canal was studied canal using three techniques,
membrane filtration, direct observation of benthic leaves and leaf baiting. For the membrane filtration technique, at least
one liter of water was filtered through the membrane filters of 8 pum pore size. At least 6 filters were prepared daily
during the period from January 2006 to December, 2007. When water was too turbid, more than 6 filter membranes
were necessary. However, on days, turbidity was so high that it did not allow more than 100 ml of water to pass through
and it was impossible to observe the filters for conidia. The filter membranes were stained in Trypan Blue and
processed in an oven for half an hour at 60°C. They were left overnight. The next day, three 1cm? pieces were randomly
cut from each filter membrane. Total number of conidia of each species was recorded. The percentage frequency of
occurrence of each species was calculated from the total number of conidia observed. Total number of conidia obtained
on all filters was pooled to calculate the number of conidia per liter of water for each day. Later, the data for each month
was pooled.

Firdaus-e- BAREEN, Therole of environmental variables in the colonization pattern of aquatic hyphomycetes in a semi-tropical canal water habitat
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For the second technique, submerged leaves were randomly sampled from the canal daily during the years
2006 and 2007. The leaves were washed with tap water. Ten leaves were randomly selected and three 1 cm square discs
were cut from each leaf so that at least one side of the disc was the margin of lamina. The discs from each leaf were
incubated in a separate glass Petri dish of 9 cm diameter in shallow distilled water. The Petri dish was incubated for 24
hours at canal water temperature. The next day each disc was observed directly in the water and also mounted in Trypan
Blue stain under a cover slip. The developing and released conidia were observed. The percent frequency of occurrence
of each species was calculated on the basis of its presence on the number of leaves studied. The average monthly
frequencies for each species were calculated.

Leaf baiting was carried out in the canal using of four common tree species Dalbergia sissoo Roxb.,
Eucalyptus camaldulensis Dehn., Populus euramericana (Dade) Guinier and Salix babylonica Linn. The leaves were
collected from the canal banks during the December, 2005 and baiting was started for the years 2006 and 2007. For
each experiment, the leaves were submerged for a period of one month. The leaves were retrieved for study at daily
intervals. A new experiment was set up every 15 days. Thus, 22 such baiting experiments were set during the year from
February to December, 2006 and 22 for the year 2007. No experiment could be set up during January because of canal
closure. Leaves were selected and sewn individually in small nylon bags (5 cm?) of 2 mm mesh size. Hundreds of such
bags were prepared and tied by a thin metallic wire to a metallic rod of 0.8 cm diameter. This rod with all the small
nylon bags was submerged horizontally about 20 cm under the canal water by drilling between the bricks on one side of
the canal bank. The purpose was to expose the leaves against the flow of water. Twenty small nylon bags, 5 of each tree
species, were sampled daily and brought to the laboratory. One disc of 1 cm? was randomly cut and incubated in glass
Petri dishes of 3 cm diameter in shallow distilled water at canal water temperature on each sampling date. Each disc was
observed 24 hours later directly in water as well as in Trypan Blue stain under cover slips. The developing and detached
conidia were observed on each disc, and the frequency of occurrence for each species was calculated as explained
before. The average monthly frequencies for each species were calculated.

2.4. Multivariate analyses

For multivariate analysis, Community Analysis Package (CAP) version 4 (Pisces Conservation Ltd., 2008) was
used. The Principal Component Analysis (PCA) plots of correlation were prepared between physico-chemical variables
and seasons. The PCA correlation with individual environmental variables if present was also studied. A multivariate
PCA was carried out on square root transformed data of frequency of aquatic hyhomycetes to study the relationships
between the aquatic hyphomycete communities and the technique used for study.

3. Results

The fluctuation in the important physicochemical parameters of the canal water during the years 2006 and
2007 is shown in Figure 1(a-f).

Among the most important physical parameters, the greatest fluctuation was shown in the temperature and the
amount of dry biomass of fallen debris. Keeping in view the environmental variables, the year could be divided into
four distinct periods.

1. The late winter regime: The months of February and March represented a low temperature regime, without
inorganic and organic debris representing a microcosm (microenvironment) control environment because the
water in the canal was discharged after removal of substratum from the canal. The organic matter is added at a
slow pace all the year round. One small peak was formed during May and June when the leaves of many trees
are partly shed due to drought. The other prominent peak was formed during the months of November and
December. After December this peak abruptly comes to zero point in January because of canal closure and
removal of silt and debris.

2. The summer regime: The months of April to June represent the summer period of high temperature (above
15°C) with an adequate amount of organic matter as a substratum for aquatic hyphomycetes.

3. The summer regime with seasonal rainfall: The summer months of July and August have a high temperature
accompanied by heavy rains under the influence of the Monsoon winds and their influence continues till
September. Organic matter content is similar to the summer regime.

4. The early winter regime: The period between October and December represents another period of low
temperature accompanied by the maximum amount of organic matter.

Therefore, in considering the distribution patterns of aquatic hyphomycetes as well as the physical
characteristics, these four distinct periods were taken into consideration.

Only two factors indicated correlations with seasonal changes in PCA vs. variable graphs, temperature and dry
biomass of debris. Temperature was minimum in the early winter regime and maximum in August and September
(Figure 2a). Similarly biomass was minimum in February and maximum in December (Figure 2b).

Firdaus-e- BAREEN, Therole of environmental variables in the colonization pattern of aquatic hyphomycetes in a semi-tropical canal water habitat
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Figure 2a. Temperature factor showing correlation with the Principal Axis 1. February and December indicate the
lowest regime while August and September indicate the highest regime.
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Figure 2b. Dry Biomass of organic debris showing correlation with the Principal Axis 1. In the canal February
represents the time period with minimum biomass deposition while December represents the month of maximum
biomass availability.

The species of canal water hyphomycetes showing uniform distribution throughout the year obtained by all
techniques and on all types of leaves included Articulospora proliferata, Dimorphospora folicola, Flagellospora
penicillioides, Flagellospora sp. B., Lunulospora curvula, Tetracladium marchalianum and Triscel ophorus monosporus
(Figure 3). However, only Tetracladium marchalianum showed a curve similar to a winter species with much higher
frequency of occurrence values during both the early and late low temperature regimes. Another difference was the
increasing trend in the frequency of occurrence of these uniform species on random leaves with increasing deposition of
organic matter during the year (Figure 3b).

The species of canal water hyphomycetes in which frequency of occurrence was governed by either rain or
both rainfall and deposition of organic debris included Anguillospora sp. C., Heliscus tentaculus, Mycofalcella igbalii,
Pyramidospora casuarinae and Scorpiosporiumsp. 1. (Figure 4).

The group of canal water hyphomycetes whose frequency values increased during the low temperature regime,
no matter organic matter was present (early winter) or absent (late winter, after canal closure) included Alatospora
acuminata, Anguillospora longissima, Articulospora tetracladia, Lemonniera spp. and Tetrachaetum elegans (Figure

Firdaus-e- BAREEN, Therole of environmental variables in the colonization pattern of aquatic hyphomycetes in a semi-tropical canal water habitat
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5). However, some fluctuations were shown in the curve for Alatospora accuminata on bait leaves of Eucalyptus
camaldulensis and Salix babylonica (Figure 5 d,f). This group of species comprised of only a few well known winter
species and showed the lowest frequency values.
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Figure 3. The species of hyphomycetes showing uniform occurrence throughout the year by membrane
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The multivariate ordination using the Principal Component Analysis (PCA) performed on yearly data for
average monthly frequencies of canal water hyphomycetes during the year by different techniques also showed similar
trends with respect to technique used. The data of aquatic hyphomycetes obtained through the membrane filtration
technique indicated a diverse trend with specific species showing higher values during different periods of the year
(Figure 6). The occurrence of species on random leaves were strongly regulated by biomass deposition as the frequency
values showed greater values towards the end of the year i.e., the early winter regime (Figure 7).
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Figure 6. PCA plot of the first (54.69%) and second axis (17.22%) carried out with the data on aquatic hyphomycetes
present in the water. The dominance species are indicated by the length of vector while their seasonal affinities are
indicted by vector orientations.

PCA Plot - Covariance - Aquatic hyphomycetes on random leaves vs. seasonal distribution
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Figure 7. PCA plot of the first (44.49%) and second axis (33.20%) carried out with data on aquatic hyphomycetes found
on randomly collected leaves. The dominance species are indicated by the length of vector while their seasonal
affinities are indicted by vector orientations.

Among the bait leaves, similar trends in ordination of species were observed in all leaves except Eucalyptus
camaldulensis (Figure 8-11). Tetracladium marchalianum showed greatest values in the winter regime for all bait
leaves. Clavariopsis aquatica showed greater values towards the late winter and summer regimes. Heliscus tentaculus,
Lunulospora curvula and Tricelophorus monosporus showed greater values in the low temperature regime with greater
biomass deposition.
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PCA Plot - Covariance - Aquatic hyphomycetes on bait leaves of D. sissoo vs. seasonal distribution
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Figure 8. PCA plot of the first (47.59%) and second axis (25.95%) carried out with data on aquatic hyphomycetes found
on bait leaves of Dalbergia sissoo. The dominance species are indicated by the length of vector while their seasonal
affinities are indicted by vector orientations.

PCA Plot - Covariance - Aquatic hyphomycetes on bait leaves of E. camaldulensis vs. seasonal distribution
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Figure 9. PCA plot of the first (45.80%) and second axis (30.52%) carried out with data on aquatic hyphomycetes found
on the bait leaves of Eucalyptus camaldulensis. The dominance species are indicated by the length of vector while their
seasonal affinities are indicted by vector orientations.
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PCA Plot - Covariance - Aquatic hyphomycetes on bait leaves of P. euramericana vs. seasonal distribution
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Figure 10. PCA plot of the first (46.14%) and second axis (28.49%) carried out with data on aquatic hyphomycetes
found on bait leaves of Populus euramericana. The dominance species are indicated by the length of vector while their
seasonal affinities are indicted by vector orientations.

PCA Plot - Covariance - Aquatic hyphomycetes on bait leaves of S. babylonica vs. seasonal distribution
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Figure 11. PCA plot of the first (40.59%) and second axis (26.20%) carried out with data on aquatic hyphomycetes

found on bait leaves of Salix babylonica. The dominant species their seasonal affinities are indicted by vector
orientations.

4. Discussion

The geographical distribution of aquatic hyphomycetes extends from the arctic to the equator although certain
species are found to be dominant in temperate and others in the tropical latitudes (Bérlocher, 1992). According to
Gonczol and Revay (1999) it is difficult to separate the effects of temperature and available substrate and one cannot
determine which factor has a greater influence on the temporal distribution of individual species. Rajashekhar and
Kaveriappa (2003) have shown the role of physico-chemical variables in bringing about the differences in fungal
communities. They found the riparian vegetation to be the strongest factor in showing correlation with aquatic
hyphomycete species. In a later study Gonczdl et al., (2003) showed that abiotic factors play a greater role in structuring
the hyphomycete communities than the type of leaf litter and riparian vegetation. In this study similar colonization
patterns have been observed by all techniques and the community structure seems to be most influenced by abiotic
factors than by the technique used. Among the physico-chemical variables, the most influential factors regulating
community structure were the availability of leaf debris and temperature of water. Nikolcheva and Bérlocher (2005)
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using both the traditional and molecular techniques of studying aquatic hyphomycetes have shown that the substrate did
not significantly affect the conidial communities and season seemed to play a more significant role in structuring
communities. In structuring hyphomycete communities, temporal dynamics play a greater role than spatial dynamics
(Fabre, 1998b) and time of the year and its related factors such as water chemistry or quality and quantity of available
substrata show a greater effect on the occurrence and abundance of species than the temperature only (Chauvet, 1991).

In the canal, time as compared to temperature only appeared to be more important. It is because the early
winter community (October to December) differed significantly from the late winter community (February and March)
both with reference to species assemblage as well as the total number of species. It is not merely because of temperature
which is similar in both communities but because of a time related factor which is the availability of leaf debris, the
greatest amount being available in early winter and the smallest in late winter. Therefore, in the canal, the clearing of
the substratum in January reshapes the late winter community in February, whereby the inoculum in the canal is brought
in the form of colonized substrata and spores are brought with the incoming water itself. The canals have their origin
from the large rivers in the plains of Punjab which form by the pooling water of mountain streams in the northern
regions of Pakistan where lots of submerged substrata are present. The importance of deposition of leaf debris is also
shown by the fact that some species made their appearance not in response to temperature but to accumulation in leaf
biomass as well as stimulation for sporulation through rainfall. There are certain freshwater hyphomycetes responding
to rainfall and making their appearance only after a heavy rainfall occurs showing the probable role of rainfall in
stimulating conidiogenesis (Igbal et al., 1980). Thomas et al., (1989) have also shown that the species composition in
water is most affected by temperature and rainfall. In the canal, these included Anguillospora sp. C, Heliscus tentaculus,
Mycofalcella igbalii, Pyramidospora casuarinae and a species of Scorpiosporium. All of these can also be considered
summer species, occurring in the high temperature regime with uniform circumneutral pH. Among these species,
Chauvet (1991) has associated H. tentaculusto high pH and temperature conditions.

Species of aquatic hyphomycetes are known to exhibit temperature preferences. Species known as typical
‘summer species’ include Clavatospora tentacula, Lunulospora curvula, Flagellospora penicillioides, Lunulospora
curvula, Tetracladium marchalianum, Triscelophorus monosporus (Gonczol, 1975; Suberkropp, 1984; Chauvet, 1991;
Gessner et al., 1993; Gonczol and Révay, 1999). Species known as typical ‘winter species’ include Articulospora
tetracladia, Clavariopsis aquatica, Flagellospora curvula, Lemonniera aquatica, L. centrosphaera, Taeniospora
gracilis and Tetrachaetum elegans (Suberkropp, 1984; Chauvet, 1991; Gessner et al., 1993; Chauvet and Suberkropp,
1998; Gonczol and Révay, 1999). Most of the top ranking species in the semi-tropical canal water hyphomycetes belong
to the summer assemblage of aquatic hyphomycetes (Firdaus-e-Bareen and Igbal, 2003). All the species of aquatic
hyphomycetes occurring uniformly in the canal included in this group were Articulospora proliferata, Dimorphospora
folicola, Flagellospora penicillioides, Flagellospora sp. B., Lunulospora curvula, Tetracladium marchalianum and
Triscelophorus monosporus. This is a well known summer assemblage of temperature streams found only when the
temperature is above 10°C. Temperature between 15-25°C represents upper ranges for many streams in temperate zones
of the world (Chauvet and Suberkropp, 1998) and temperature in the canal exactly conforms to this situation (Firdaus-e-
Bareen and Igbal, 1994). Articulospora proliferata and D. foliicola are new to the list of summer species. Czeczuga and
Orlowska (1996) have reported Articulospora proliferata in autumn in Poland. Gonczol and Révay (1999) have also
reported the uniform occurrence of Anguillospora crassa, D. foliicola and Tricladium splendens in the Morgo stream in
Hungary with an irregular temporal distribution. These are similar findings especially in the case of D. foliicola.
However, L. curvula showed a clear response to increase in available leaf debris while F. penicillioides formed a peak
in response to highest temperature in summer. Thus F. penicilliodes should be referred to as a typical summer species.

Tetracladium marchalianum showed a pattern characteristic of a winter species. Tetracladium marchalianum
is known to have a greater affinity for warmer temperature (Gonczol, 1975; Suberkropp, 1984, 1991; Chauvet, 1991;
Gessner et al., 1993). In the canal, although it showed a curve similar to the winter species, it never disappeared even in
the high temperature regime, confirming earlier observations. But the greater frequency of occurrence during the low
temperature regime shows that low temperature favors sporulation in T. marchalianum. Moreover, the low temperature
regime in the canal water is quite comparable to the summer of temperature streams. This is in line with van der Merwe
and Jooste (1988) who were of the opinion that T. marchalianum is less favored by elevated temperature. According to
Suberkropp and Klug (1981) T. marchalianum and T. setigerum behave like low temperature species. In the present
study, data obtained by all the techniques indicates that it has a uniform occurrence in the canal, although the pattern of
distribution was similar to the low temperature species. Other scientists have also found similar consistent and uniform
patterns for aquatic hyphomycetes e.g. in central Himalayan streams Alatospora acuminata, Anguillospora longissima,
Tetrachaetum elegans, Tetracladium marchalianum and T. setigerus were uniformly reported both below and above 16
°C (Belwal et al., 2008). In another study Rajashekhar and Kaveriappa (2003) have observed Anguillospora longissima,
Lunulospora curvula and Triscel ophorus monosporus to be most abundant uniformly in all samples in the semi-tropical
Western Ghat region of India. The major colonizers in a semitropical habitat in Egypt, A. acuminata, Lunulospora
curvula, Tetracladium marchalianum and Triscel ophorus monosporus have been found to be the major colonizers on all
types of leaves (Abdel Raheem, 1977). The results in the canal are similar with respect to uniform species.

The winter assemblage in the canal was much more restricted consisting of those species which appeared
periodically when the temperature was low. They consisted of the well known winter species like Alatospora
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acuminata, Anguillospora longissima, Articulospora tetracladia, Lemonniera aquatica and L. centrosphaera and
Tetrachaetum elegans. Almost all of them are known winter species (Suberkropp and Klug, 1981; Chauvet and
Suberkropp, 1998). In the canal many well known winter species like Clavariopsis aquatica and Flagellospora curvula
exhibited a different behavior. Both were earlier known for their affinity to low temperature. Therefore they may
represent new ecological variants of the existing species that have adapted themselves to live in a different set of
ecological conditions with a higher temperature regime.

5. Conclusions

1. The semitropical canal water habitat shows prevalence of summer assemblage of aquatic hyphomycetes with
periodic occurrence of winter species during the low temperature regime.

2. The technique used for study had little impact on the overall colonization patterns of aquatic hyphomycetes
observed in the canal.

3. All the environmental variables had an overall impact on the colonization pattern of aquatic hyphomycetes, the

temperature and biomass deposition being the most influential factors regulating the ordination of communities.
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Abstract

Field maple (Acer campestre L. subsp. campestre) is a taxon which is a Euro-Siberian element, and in Turkey
it makes its main distribution in northern Anatolia. In a study made in Belen, Hatay, in 1981, it appeared that this taxon
has also natural distribution in the Amanos Mountains, southern Anatolia. This taxon has not been encountered in the
flora studies carried out later in the Amanos Mountains. A new natural distribution area of this taxon was determined by
us in Hasanbeyli, Osmaniye. The taxon has a very limited distribution at 890 m elevation in this site, and is located near
a Calabrian pine (Pinus brutia Ten.) stand. Although this new distribution area is located in the same square (C6) with
the distribution area in Belen, Hatay, which was first determined, it occurs on the northern parts of the Amanos
Mountains and at lower elevation. The mentioned distribution area and gene resources of this taxon, which shows a
limited distribution in the Amanos Mountains, should be protected.

Key words: Field maple, Natural distribution, Amanos Mountains, Southern Anatolia, Protection
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Ova akgaagaci (Acer campestre subsp. campestre)’nin Amanos Daglarindaki dogal yayihisina iliskin yeni tespitler

Ozet

Ova akgaagaci (Acer campestre L. subsp. campestre), Avrupa-Sibirya elemani bir takson olup, Tiirkiye’de esas
yayilisint Kuzey Anadolu’da yapmaktadir. 1981 yilinda Hatay-Belen’de yapilan bir ¢aligmada, bu taksonun Giiney
Anadolu’da Amanos Daglarinda da dogal yayilisinin bulundugu ortaya ¢ikmistir. Amanoslarda daha sonra yapilan flora
calismalarinda bu taksona rastlanmanmugtir. Osmaniye-Hasanbeyli’de tarafimizdan bu taksona ait yeni bir dogal yayilis
alan1 tespit edilmistir. Takson, bu yetisme ortaminda 890 m yiikseltide ¢ok sinirli bir yayilisa sahip olup, bir kizilgam
(Pinus brutia Ten.) mesceresinin yakininda yer almaktadir. Bu yeni yayilis alani, ilk tespit edilen Hatay-Belen’deki
yayilis alani ile ayni1 kareye (C6) girmekle birlikte, Amanoslarin kuzey kesimlerinde ve daha diisiik yiikseltide yer
almaktadir. Amanoslarda smurlt bir yayilis gosteren bu taksonun séz konusu yayilis alan1 ve gen kaynaklarinin
korunmas: gerekmektedir.

Anahtar kelimeler: Ova akcaagaci, Dogal yayilis, Amanos Daglar1, Giiney Anadolu, Koruma
1. Giris

Aceraceae familyasina bagli Acer L. cinsinin bir tiirli olan ova akg¢aagaci (Acer campestre L.), cogunlukla 9-25
m boylarinda, yuvarlak tepeli, egri veya bazi fertlerinde oldukea diizgiin gévdeli ve sik dalli bir agagtir (Yaltirik, 1971).
Ova ak¢aagact Avrupa-Sibirya elemani olup (Yaltirik, 1967); hemen tiim Giiney ve Orta Avrupa, Kuzeybati Afrika,
Kafkasya, Kuzey Anadolu ve Kuzey Iran’da dogal yayilis gostermektedir (Browicz, 1982). Ova akcaagacmin
iilkemizde ise Trakya, Marmara g¢evresi ve Kuzey Anadolu’da dogal yayilisi bulunmaktadir (Yaltirik, 1971; Kayacik,
1982). Bu tiir, hem Kuzey Anadolu ve hem de Kafkasya’da en yaygin akgaagac tiirii olarak bilinmektedir (Browicz,
1982).
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Ova akcaagaci, yavas biiyliyen bir tiirdiir (Orgun, 1975; Pamay, 1992). Dikkate deger vejetatif yeteneklere
sahip oldugundan, govde yaralari ve dal sistemi zararlarin1 hizh bir sekilde kapatabilir; ayrica, kuvvetli sekilde baltalik
stirgiinleri verir (Nagy ve Ducci, 2004). Golgeye dayanikli, rutubet istegi fazla, fakat durgun su sartlarindan kaginan bir
tirdiir (Yaltirik, 1971). Ova akg¢aagacinin 6z kismi koyu kirmizi, agir, gii¢ yarilan kiymetli bir odunu vardir (Kayacik,
1982). Odunu sert ve diizgiin olup, agik kahverenkli olan odunu tornacilikta ve dekoratif aga¢ oymaciliginda
kullanilmaktadir (Mataraci, 2002). Akgaagaglarin (Acer L.) lilkemizde 6zellikle igne yaprakli ormanlarda bir karigim
agaci olarak kullanilmasi biiyiik bir silvikiiltiirel 6neme sahiptir (Saatcioglu, 1976). Bu bakimdan, ova ak¢aagaci esasen
silvikiiltiirel ¢aligmalarda 6nem tasiyan bir tiir durumundadir.

Ova akcaagacinin Tiirkiye’de “subsp. campestre” ve “subsp. leiocarpum” olmak (zere iki alttlrl
bulunmaktadir. Acer campestre L. subsp. campestre iilkemizde daha genis bir dogal yayilis gostermekte, Acer
campestre L. subsp. leiocarpum (Opiz) Pax. ise daha ziyade yetigme ortami perhumid olan Dogu Karadeniz
ormanlarinda goriilmektedir. Bu iki alttiirden “subsp. campestre” meyvelerinin dis yiizli, geng siirgiinleri ve yaprak
saplarmin tiiylii olmasti ile diger alttiirden ayrilmaktadir (Yaltirik, 1971).

Bu makalede, ova akcaagaci (Acer campestre L. subsp. campestre)’'nin Giiney Anadolu’da Amanos
Daglarindaki yeni bir dogal yayilis alan1 agiklanmustir. Béylece, taksonun iilkemizdeki dogal yayilisina iligkin bilgilere
katkida bulunulmasi1 amaglanmustir.

2. Materyal veydntem

Ova akgaagacinin bu yayilis alani, Osmaniye ili Hasanbeyli ilgesi civarinda 27 Temmuz 2009 tarihinde
yaptigimiz arazi gozlemleri sirasinda tespit edilmistir. Alana ve taksona ait bazi tanitict bilgiler elde edildikten sonra,
ayni alana 21 Kasim 2009 tarihinde tekrar gidilmis ve yeni bazi gézlem ve tespitlerde bulunulmustur.

Aragtirma alanindan taksona ait bitki drnekleri alinarak Yaltirik (1967)’a gore taksonun teshisi yapilmustir.
Hazirlanan herbaryum &rnekleri Kahramanmaras Siitcii imam Universitesi Fen Edebiyat Fakiiltesi Herbaryumu’nda
(KSUH) muhafaza edilmektedir.

Calismada, taksona ait yayilis alani ile taksonun ekolojisi ve biyolojisine yonelik gdzlem ve tespitlerde
bulunulmugtur. Taksonun bu yeni yayilis alanina ait cografi mevki, enlem, boylam, ana yerlesim merkezlerine uzaklik,
bulundugu orman isletme sefligi, Davis (1965)’in grid sistemine gore yer aldig1 kare, yiikselti, baki, egim ve yeryiizii
sekli gibi ozellikler belirlenmis; bu alanlardaki anakaya ve toprak yapisina iligskin gozlemlerde bulunulmustur. Ayrica,
taksona ait toplam fert sayisi, tespit edilen fertlerin 0.30 m’deki ¢ap1 ile boyu, tiire yonelik antropojenik etkiler ve tiire
eslik eden baslica odunsu taksonlar tespit edilmistir.

Osmaniye meteoroloji istasyonuna (37°05' N, 36°15' E, 120 m) ait 1986-2005 yillar1 arasim1 kapsayan
meteorolojik verilere gore; Osmaniye’nin yillik ortalama sicakligi 18.2 °C, yillik yagis miktar1 822.9 mm (Anonim,
2006) ve Ering formiiliine gore (Ering, 1996) iklim tipi yar1 nemlidir. Osmaniye’ye ait yillik ortalama sicaklik ve yillik
yagis miktar1 verilerine goére yayilis alanindaki yillik ortalama sicaklik, yillik yagis miktar1 ve iklim tipi tahmin
edilmeye ¢alisilmistir. Bunun igin, yillik ortalama sicaklik her 100 m yiikselti artisinda sicakligin 0.5 °C azaldig
esasina gore (Cepel, 1983), yillik yagis miktar1 Schreiber formiiliine gore (Ering, 1996), iklim tipi ise Cepel (1983)’in
gelistirdigi grafik yonteme gore belirlenmistir.

3. Bulgular

Ova akcaagacinin Amanos Daglarindaki bu yeni yayilis alani, Osmaniye ili Hasanbeyli ilgesinde ve ilge
merkezine yaklagik 2.5 km mesafede bulunmaktadir (Sekil 1, 2). Bu alan, Davis (1965)’in grid sistemine gbre C6
karesinde yer almakta; Osmaniye Orman Isletme Miidiirliigii, Hasanbeyli Orman Isletme Sefligi simirlar1 igerisinde
kalmaktadir.
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Sekil 1. Ova akgaagacinin Amanos Daglarindaki yayilis alanlari
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Ova akcaagact, bu alanda 37°07'15" kuzey enlemi ile 36°34'38" dogu boylaminda ve 890 m yiikseltidedir. Bir
vadinin alt yamacinda yer almakta olup, yaklasik %50 egimli bir arazide ve kuzeybat1 bakida yer almaktadir. Bu alanda
sadece 2 adet ova akgaagaci ferdi tespit edilmis olup, yakin g¢evrede yaptigimiz gozlemlerde baska fertlerine
rastlanmamistir. Tespit edilen bu iki fertten biri 4.0 m boyunda olup, 0.30 m’deki ¢ap1 ise 15 cm’dir. Diger fert ise,
bunun hemen yaninda bulunmakta olup; bu ferdin boyu 2.5 m ve 0.30 m’deki ¢ap1 7 cm’dir. Fertlerin tepesinin agik
oldugu ve serbest biiyiidiikleri; ancak, yapilan usulsiiz kesimlerden zarar gordiikleri ve kiitiik siirgiiniinden gelistikleri
tespit edilmistir.

Sekil 2. Ova akg¢aagacinin Osmaniye-Hasanbeyli’de tespit edilen fertleri

Bu alanda Akdeniz iklimi goriilmektedir. Yillik ortalama sicaklik 14.3 °C, yillik yagis miktart 1238.7 mm
olarak tahmin edilmis olup, buna gore iklim tipi cok nemlidir. Arazinin genelde taslik-kayalik ve topragin sig oldugu
gbzlenmistir. Vadinin iist yamacida bir kizilgam (Pinus brutia Ten.) mesceresi bulunmaktadir. Ova akgaagaci, bu
mescerenin agagi kisminda ve yol kenarinda yer almaktadir. Taksonla birlikte bulunan ya da yakin ¢evrede rastlanabilen
baglica odunsu taksonlar Quercus coccifera L., Styrax officinalis L., Ostrya carpinifolia Scop., Cornus sanguinea L.,
Platanus orientalis L., Pistacia terebinthus L. subsp. palaestina (Boiss.) Engl., Juniperus oxycedrus L. subsp.
oxycedrus, Quercus cerris L. var. cerrisve Fraxinus ornus L. subsp. cilicica (Lingelsh.) Yalt.’dur.

4. Sonuglar ve tartisma

Ova akgaagacinin Amanos Daglarinda dogal yayilisinin bulundugu, ilk kez 1981 yilinda Hatay ili Belen
ilesinin 5 km kuzeyindeki Atik kdyl (yaylasi) civarinda 1200 m ve 1400 m yiikseltilerden toplanan herbaryum
orneklerinden tespit edilmistir (Ern ve Browicz, 1983). Boylece, bu taksonun tilkemizdeki esas yayilig alani olan Kuzey
Anadolu’dan olduk¢a uzaktaki Giiney Anadolu’da Amanoslarda da bulunabildigi ortaya ¢ikmistir. Bu yayilis alani,
Davis (1965)’in grid sistemine gore C6 karesinde yer almakta olup; bu alanin tespit edilmesiyle birlikte ova akgaagaci
bu karede ilk kez belirlenmistir. Bu calismadan Once, bu taksonun Giiney Anadolu’da tek bir 6rnegine bile
rastlanmadig1 ifade edilmistir (Yaltirik, 1971).

Yaptigimiz literatiir taramalarina gore, s6z konusu c¢alismanin diginda bu taksonun Amanos Daglarinda
bulundugunu ortaya koyan bagka bir ¢aligma tespit edilememistir. S6z gelimi, Hatay-Ddrtyol ve Erzin ilgeleri (Turkmen
ve Diizenli, 1998), Hatay-Musa Dag1 (Diizenli ve Cakan, 2001) ve Islahiye-Huzurlu yaylasinda (iskender vd., 2005)
yapilan flora galismalarinda bu taksona rastlanmamistir. Bu bakimdan, ova akgaagacinin tarafimizdan Osmaniye-
Hasanbeyli’de dogal yayilisinin bulunmasi dikkate deger bir tespit olup, taksonun Amanos Daglarindaki yayilisi ile
ilgili bilgilere 6nemli katkilar saglamaktadir. Bu yeni yayilig alan1, Hatay-Belen’deki yayilig alanti ile ayn1 kareye (C6)
girmekle birlikte, Amanoslarin daha kuzey kesimlerinde ve daha diisiik yiikseltide (890 m) yer almaktadir. Diger
taraftan, bugiinkii bilgilerimiz, ova ak¢aagacinin Amanoslardaki varliginin sinirli oldugunu gostermektedir. Nitekim,
Mayer ve Aksoy (1998) da, ova ak¢aagacinin Amanoslarda relikt (=kalint1) karaktere sahip oldugunu belirtmistir.

Ova akcaagaci lilkemizdeki esas yayilisinda o6zellikle yamag etekleri ile dere tabanlarinda ve 10-1450 m
yiikseltiler arasinda yer almakta; dere tabanlarinda Alnus glutinosa (L.) Gaertn., Salix alba L., Fraxinus oxycarpa
Willd., Ulmus campestris L., Quercus robur L. subsp. pedunculiflora (C. Koch) Menitsky, Carpinus betulus L., Cornus
mas L., Ligustrum wulgare L., Clematis vitalba L., Hedera helix L., Hedera colchica (C. Koch) C. Koch, Corylus
avellana L. ve Euonymus latifolia (L.) Mill. gibi agag, ¢ali ve sarilic1 bitkilerle birlikte bulunmaktadir (Yaltirik, 1971).
Ova akcaagacinin Osmaniye-Hasanbeyli’deki yayilis alanmin yiikseltisi taksona ait s6z konusu yiikselti araligimin
iginde kalmaktadir. Bununla birlikte, bu taksonun Osmaniye-Hasanbeyli’de birlikte bulundugu bitkilerle Kuzey
Anadolu’da birlikte bulundugu bitkilerin birbirinden olduk¢a farkli oldugu goriilmektedir. Bunu, yetigme ortami
sartlarinin farkli olmasina baglamak gerekir.
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Ova akcaagacinin, esas yayilis alanindan olduk¢a uzakta olan Giiney Anadolu’daki Amanos Daglarinda
bulunabilmesinin sebepleri {izerinde de durmak gerekir. Davis (1971), Amanos Daglarinin ¢ok sayida Avrupa-Sibirya
elemani ile dikkate deger oldugunu, bu elemanlarin kuzeyden buraya muhtemelen Pleistosen’in glasiyal (pluviyal)
safhalar1 sirasinda Anadolu ¢aprazina dogru gogle ulastiklarini belirtmektedir. Diger taraftan, Amanoslar alt bolgesi,
Akdeniz flora alani igerisinde nispeten daha fazla yagis, daha ¢ok yaz nemi ve sisine sahip olup; Fagus orientalis
Lipsky., Laurocerasus officinalis Roem. gibi Avrupa-Sibirya elemani bir¢ok bitki bu alt bolgede bulunmaktadir
(Yaltirik ve Efe, 1989). Bu bitkilere, ova akcaagacini da eklemek gerekir. Osmaniye-Hasanbeyli’deki yayilis alaninin
ova akcaagaci igin nispeten uygun sicaklik ve yagis sartlarina sahip olmasinin, bu bitkinin buralarda lokal de olsa
barinabilmesinde olumlu rol oynagini kabul etmek gerekir.

Amanos Daglarindaki odunsu tiir ¢esitliligine katkida bulunan ova ak¢aagacinin s6z konusu dogal yayilig alani
ve var olan fertleri korunmaly; ayrica, agaglandirma galigmalarinda kullanmak suretiyle bitkinin varligi artirilmalidir. Bu
taksonun golgeye dayanikli genis yaprakli bir bitki olmasi sebebiyle Amanos Daglarindaki uygun yore ve yiikseltilerde
yapilacak kizilgam, Anadolu karagcami ve Toros sediri agaglandirmalarinda karisima serpili olarak dahil edilmesi ve
dolgu agac1 olarak degerlendirilebilmesi imkanlari {izerinde durulmasinda fayda vardir. Bu takson, akarsu kenarlarinin
agaclandirilmasinda da kullanilabilir. Ayrica, estetik yaprak ve meyvelere sahip olmasi ve sehirlerdeki kirli hava
sartlaria dayanikli olmasi (Orgun, 1975) sebebiyle sehir i¢i agaglandirmalarda degerlendirilmesi de Onerilebilir.
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The ornithofauna of Eskisehir/Tiirkiye
Unal OZELMAS ™, Muharrem KARAKAYA "
! Eskisehir Osmangazi University, Faculty of Science and Art, Dept. of Biology, 26480, Eskisehir, Turkey

Abstract

In the study conducted between December 2008 and April 2011 in Eskisehir, which is located in Northeast of
Anatolia, 254 species, belonging to 58 families (18 ordos - class) which live in forest, wetland, mountain and stepe
ecosystems, were recorded. Species’ status’ are as follows: 135 residents (R), 73 summer visitors (M) and 32 winter
visitors (W), 4 vagrants (V) and 10 Transit migrants (T). When species’ danger status in Red Data Book of Turkiye
was checked, it was determined that 231 species were under threat and their IUCN status was found to be:
(Endangered=1, Critically=none, Vulnerable=4, Least Concern =241, NT=8).

Key words: Ornithofauna, Birds, Turkey, Eskigehir
1. Introduction

In our country, compared to developed west countries, ornitofaunistic studies are quite new, Besides several
exceptions (Kiziroglu, 1980, 1982, 2004; Siki, 1988; Aslan and Erdogan, 2001; Aslan and Kiziroglu, 2003; Erdogan,
1998; Erdogan, 1996; Erdogdu, 2001; Kaya et al.., 1999; Kiziroglu et al. ., 1993; Sert and Erdogan, 2004; Siki et al.,
1998; Turan and Erdogan, 1998), ornithofanunistic studies are devoted to exhibit local ornitofauna. Introducing a
complete ornitofanuna is yet possible by handling these kind of local studies all together (Kiziroglu, 2009). Our study
contributes to the studies done to list (catalogue) the bird species which are Turkiye’s biological diversity and thereby
its biological richness.

Since Turkiye is a passage (transition) location between Europe and Asia, and it functions as a gate that opens
to Africa, it undertakes an important ecosystem function for birds (Baris, 2000; Erdem, 1995; Ertan ve ark., 1989; Yarar
ve Magnin, 1997). Our country’s ecosystem has many wetland areas, forests, forages and moors (Dicksen,1987;
Kosswig, 1950; Lensink, 1987). Moreover, we own many bird species’ passing (transition) route, since we are on
migration routes. Eskisehir province composes a habitat that has the ecosystem properties we have mentioned too. Our
province has active biological potantials for birds, like all geographic regions of Anatolia.

The purpose of this study was to determine the bird species in Eskisehir Province and sourroundings. In our
study, by determining the bird species and the geographical areas they live, it was focused on issues like exhibiting their
local status for Eskisehir province, precautions that must be taken for the species’ future, forming public consciousness
about bird richness (abundance) and thereby biodiversity in our province and country (Kiziroglu, 1996, 2008). For this
purpose, informatory studies about preserving habitats of immigrant and overwintering birds, have also been performed
via interviews with local people in every station visited. With especially inhabitants of villages in Sivrihisar Baltkdam1
region. Because, although it was announced to be natural reservation area, region’s condition alerts, because of
discharging pond’s water by inhabitants for watering purposes, pollution caused by fisherman, and hunters’ timeless
and cruel hunting custom. Despite all these negations, in the field work performed for determining our city’s
ornitofauna, there are some species which cannot be watched, although we are sure about their presence.

Eskisehir is located on the banks of the Porsuk River, 792 m above sea level, where it overlooks the fertile
Phrygian Valley. In the nearby hills one can find hot springs. The city is 233 km to the west of Ankara, 330 km to the
southeast of Istanbul and 78 km to the northeast of Kiitahya. The district covers an area of 2,678 km* The provincial
capital is Eskisehir. Most of the province is laid down in Central Anatolia Region. Northern parts of Mihaliggik district
and ones of Mihalgazi and Saricakaya of her remained in Black Sea Region and Han one of her remained in Aegean

! Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +90222 2393750; Fax.: +90222 2393750; E-mail: unalo@ogu.edu.tr
© 2008 All rightsreserved / Tiim haklar1 saklidir BioDiCon. 188-0411
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Region. (Figure 1). Eskisehir has a typical Central Anatolia steppe climate: dry and hot summers, and cold winters. It
has a wide steppe area in the middle part in which usually steppes and from place to place ruined scrublands and oaks
exist, except forested lands close to North and South borders. Within these steppe areas, cultivated areas share an
impotant percentage. The lowest altitude (elevation) is Saricakaya county (210 mt.). The highest altitude is
Turkmenbaba Mountain, which is 1226 mt. High. City center’s altitude is 792 mt.

There are four Important Bird Areas in Eskigehir: Tiirkmenbaba Mountain (Seyitgazi), Aliken (Cifteler-
Sivrihisar), Balikdami (Sivrihisar), Hamamdagi (Mihalig¢ik) (Yarar and Magnin 1997).
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Figure 1. Administrative map of Eskisehir and major study area sbots

2. Materials and methods
2.1. Characterics of study areas in Eskisehir and field works

The study have been performed between the dates of December 2008-June 2010, in a total of 50 field works,
with 23.080 km travels. 68 field spots (B, Y, G, S, P, C, T that showed and explained as abrevations on Table 1) were
visited in Alpu, Beylikova, Cifteler, Glinyiizii, Han, [nénii, Mahmudiye, Mihalgazi, Mihaliggik, Porsuk Dam Lake,
Saricakaya, Sartyar Dam Lake, Seyitgazi and Sivrihisar Balikdami regions were visited on. ldentification of species and
status of species in Eskisehir were done according to Red Data Book and The Pocket Guide Birds of Tiirkiye
(Kiziroglu, 2008 and 2009).

Birds’ seasonal migration, feeding, breeding were noted by watching via two Soligor 7x50 binoculars in
camouflage tents. Field works were performed in form of photographing and filming. Besides this, we performed
studies to raise awareness of the people around habitats, about issues of protecting biological ecosystems and preserving
nature and natural resources.

2.2. Photographing and video shooting

During the project, all of the bird species that were watched using a 7x50 Soligor binocular, and were
photographed by Canon DSLR camera. Especially, to overcome the difficulties while photographing redaceous birds
on the fly, Canon EF 100-400 mm f/4.5-5.6 L IS USM lense were used. For the rest of the shootings 50-500mm F4.5-
6.3 APO DG OS HSM lense was used. Yet, for exposures from remote distances, using this lense was ideal for close up
shooting. Again, for shooting without disturbing the birds, close up shooting was practised via camouflage techniques
in the area. The other hand, we filmed the birds in their habitats by JVC HD Pro cameras using 300 mm Tamron lense.
We generally preferred to use tripod in order to avoid camera shake.

3. Results

As a result of a total of 50 field works on 68 field spots accomplished between August 2008 — June 2010, the
list of bird species determined, and the regions they were watched is as follows.

Abbrevations (Table 1) that were mentioned as watching area in the list above, and their equivalents are as
follows:

B: Sivrihisar and Balikdami Region (15 field spot)

Y: Saricakaya Region (10 field spot)

G: Gokeekaya Dam and Catacik Region (6 field spot)

D: Mihallig¢ik and Around Sartyar Dam Pond (11 field spot)

P: Porsuk Dam Pond and Its Round (15 field spot)

C: Cifteler Region and Eminekin Reeds (6 field spot)

T: Tirkmenbaba Mountain and surroundings (5 field spot)

Table 1. The list of ornithofauna in Eskisehir/Tiirkiye
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Ordo Family Scientific name RDB IUCN S WA
1 PODICIPEDIFORMES Podicipedidae Tachybaptus ruficollis A3l LC R B,G,D,P,C
2 Podiceps cristatus A5 LC R B,G,D,P,C
3 Podiceps nigricollis A4 LC R B,G,D,P,C
4 PELECANIFORMES Phalacrocoracidae Phalacrocorax carbo A3 LC W |PG,D
5 Phalacrocorax pygmeus A3l LC W |P,G,D
6 Pelecanidae Pelecanus onocrotalus A3 LC R |B,GDPC
7 CICCONIIFORMES Ardeidae Botarus stellaris A2 LC R B,G,DPC
8 Ixobrychus minutus A2 LC R B
9 Nycticorax nycticorax A3.1 LC R |[B
10 Ardeola ralloides A3 LC R B,G DPC
11 Bubulcus ibis A2 LC R |B,GDC
12 Egretta garzetta A3l LC R B,Y,G D,P,G,C
13 Ardea alba A3l LC R B,Y,G D,PG,C
14 Ardea cinerea A3l LC R B,Y,G D,PG,C
15 Ardea purpurea A2. LC R B,Y,G D,PG,C
16 Ciconiidae Ciconia nigra A3 LC M |B,Y,GD,P,GC,T
17 Ciconia ciconia A3l LC M [BY,GDPGCT
18 Thereskionithidae Plegadis falcinellus A3l LC R B,C
19 Platalea leucorodia A3 LC M [B
20 | PHONICOPTERIFORMES | Phonicopteridae Phoenicopterus ruber A3l LC R B
21 | ANSERIFORMES Anatidae Tadorna ferruginea A4 LC R B,Y,G D,P,G,C
22 Anas penelope A5 LC W |B,Y,GD,PG,C
23 Anas strepera A4 LC R B,Y,G,D,P,G,C
24 Anas crecca A5 LC R B,Y,G D,PG,C
25 Anas platyrhynchos A5 LC R B,Y,G D,PG,C
26 Anas querquedula A4 LC R B,Y,G,D,PG,C
27 Anas clypeata A4 LC W |P
28 Netta rufina A5 LC R B, P
29 Aythya ferina A5 LC R B, P
30 Aythya nyroca A3 NT R D
31 Aythya fuligula A5 LC R B
32 | FALCONIFORMES Accipitridae Pernis apivorus A3 LC R B,Y,D,P,G,C
33 Milvus migrans A3 LC M B,Y,D,P,G,C
34 Milvus milvus Al2 NT R B,Y,D,P,G,C
35 Haliaeetus albicilla Al2 LC R |T
36 Gypaetus barbatus Al2 LC R B,GD,PCT
37 Neophron percnopterus A3 EN M B,Y,D,P,G,C
38 Gyps fulvus A2 LC R B,Y,D,P,G,C
39 Aegypius monachus A2 NT R B,Y,D,P,GCT
40 Circaetus gallicus A4 LC M |B,Y,D,PG,C
41 Circus aeruginosus A3 LC R B,Y,D,C
42 Circus cyaneus Al2 LC R B, P
43 Circus macrourus Al2 NT R B, P
44 Circus pygarcus Al2 LC R B,Y,D,PC
45 Accipiter gentiles Al2 LC R B,Y,D,P,C, T
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46 Accipiter nisus A3 LC R B,Y,D,P,C, T
47 Accipiter brevipes A2 LC R D
48 Buteo buteo A3 LC R B,Y,D,P,G,C T
49 Buteo rufinus A3 LC R B,Y,D,P,G CT
50 Buteo lagopus Al2 LC W |D
51 Aquila pomarina A3 LC T G T
52 Aquila rapax Al2 LC R |GT
53 Aquila heliaca Al2 VU R |G,S,C
54 Aquila chrysaetos Al2 LC R G T
55 Hieraaetus pennatus A3 LC M |B,Y,D,PG,C
56 Pandion haliaetus Al2 LC R B, P
57 Falco naumanni A2 \4Y) M |BY,DPGCT
58 Falco tinnunculus A2 LC R B,Y,D,P,G C,T
59 Falco vespertinus B.3 NT T B
60 Falco columbarius B.1.2 LC W |B
61 Falco subbuteo A3l LC M [B,Y,P,C
62 Falco biarmicus A2 LC R |[B
63 Falco cherrug Alz2 VU R B
64 Falco peregrinus Al2 LC R B
65 | GALLIFORMES Phasianidae Alectoris chukar A2 LC R B,Y,D,P,G C,T
66 Coturnix coturnix A3 LC M |BY,DPGCT
67 | GRUIFORMES Rallidae Rallus aquaticus A3 LC R B,C
68 Porzana porzana A2 LC R B
69 Porzana parva Al2 LC R B
70 Crex crex Al2 NT R B
71 Gallinula chloropus A3l LC R B,C
72 Fulica atra A5 LC R B,Y,D,P,G,C
73 Otididae Otistarda A2 VU R Cc
74 | CHARADIIFORMES Recurvirostridae Himantopus himantopus A3 LC M |B
75 Recurvirostra avosetta A4 LC M [B
76 Burhinidae Burhinus oedicnemus A2 LC M |B
77 Charadriidae Charadrius dubius A3 LC M [BY,D,PGC
78 Charadrius alexandrinus A4 LC R |B
79 Vanellus vanellus A5 LC M B,Y,D,P,G,C
80 Scolopacidae Calidrisalba B.3 LC W |B
81 Calidris minuta B.5 LC W |B
82 Calidris temminckii B.3 LC W |B
83 Calidrisferruginea B.4 LC W |B
84 Calidrisalpina B.5 LC W |B
85 Limicola falcinellus B.3 LC W |B
86 Philomachus pughax B.4 LC W |B
87 Lymnocryptes minimus B.1.2 LC W |B
88 Gallinago gallinago B.3.1 LC W |B
89 Scolopax rusticola B.3 LC W |B
90 Limosa limosa B.4 NT W |B
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91 Numenius arquata B.3 LC W |B

92 Tringa erythropus B.4 LC W |B,Y,D,PG,C
93 Tringa totanus A4 LC R B,Y,D,P,G,C
94 Tringa nebularia B.3.1 LC W |B,Y,D,PG,C
95 Tringa ochropus B.2 LC W |B,Y,DP,G,C

96 Tringa glareola B.3 LC T B,Y,D,P,G,C
97 Actitis hypoleucos A3 LC M |B

98 Arenaria interpres B.3 LC T B

99 Phalaropidae Phalaropus lobatus B.3.1 LC T B

100 Laridae Larus melanocephalus A3l LC R B,P,D

101 Larus ridibundus A5 LC R B,Y,D,P,G,C
102 Larus canus B.2 LC W |BPD

103 Larus michahellis A4 LC R B,Y,D,P,G,C
104 Larus cachinnans A5 LC R |B,P,D

105 Sternidae Serna nilotica A4 LC R B,Y,DG,C

106 Sterna hirundo A3 LC R B,Y,DP,G,C
107 Serna albifrons A3.1 LC M B, P

108 Chlidonias niger A3 LC R B,Y,D,P,G,C
109 Chlidonias leucopterus A4 LC R B,Y,D,PG,C
110 | PTEROCLIFORMES Pteroclididae Pterocles orientalis A3 LC R B,Y,D,C

111 | COLUMBIFORMES Columbidae Columba livia A5 LC R |B,Y,DPG,C
112 Columba oenas A3l LC R

113 Columba palumbus A4 LC R B,Y,D,P,G,C
114 Sreptopelia decaocta A5 LC R B,Y,D,P,G,C
115 Sreptopelia turtur A3l LC M |B,Y,D,PG,C
116 | CUCULIFORMES Cuculidae Clamator glandarius Al2 LC M |B,Y,D,PG,C
117 Cuculus canorus A2 LC M B,Y,D,P,G,C
118 | STRIGIFORMES Tytonidae Tyto alba Al2 LC R D,GT

119 Strigidae Otus scops A2 LC R B,Y,D,P,GCT
120 Bubo bubo Al2 LC R [GT

121 Athene noctua A2 LC R |B,Y,DPGCT
122 Strix aluco A2 LC R [GCT

123 Asio otus A2 LC R |B,Y,DPGCT
124 Asio flammeus Al2 LC W |BCT

125 | CAPRIMULGIFORMES Caprimulgidae Caprimulgus europaeus Al2 LC M |B,Y,D,P,GCT
126 | APODIFORMES Apodidae Apus apus A3l LC M B,Y,D,P,GCT
127 Apus pallidus A2 LC M B,Y,D,P,GC T
128 Apus melba A3l LC M B,Y,D,P,GCT
129 Apus affinis A3 LC M B,Y,D,P,GC T
130 | CORACIIFORMES Alcedinidae Alcedo atthis A2 LC R B,Y,D,P,GCT
131 Meropidae Merops apiaster A3l LC M |B,Y,D,P,GCT
132 Coraciidae Coracias garrulus A2 NT M |B,Y,D,P,GCT
133 Upupidae Upupa epops A2 LC M |B,Y,D,P,GCT
134 | PICIFORMES Jyngidae Jynx torquilla Al2 LC M T

135 Picidae Picus viridis A2 LC R |T
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136 Dendrocopus major A3 LC R |CT
137 Dendrocopus syriacus A2 LC R |G,P
138 | PASSERIFORMES Alaudidae Melanocorypha calandra A5 LC R B,C
139 Melanocorypha bimaculata A3 LC M |B,Y,D,P,GCT
140 Calandrella brachydactyla A3 LC M |B,Y,D,P,GCT
141 Calandrella rufescens A3 LC R B,Y,D,P,GCT
142 Galerida cristata A3 LC R |B,Y,DPGCT
143 Lullula arborea A3 LC R B,Y,D,P,G C,T
144 Eremophila alpestris A3l LC R B,P, T
145 Alauda arvensis A4 LC R B,Y,D,P,G,C
146 Hirundinidae Ripariariparia A5 LC M |B,Y,D,PG,C
147 Hirundo rupestris A5 LC M B,Y,D,P, G,C
148 Hirundo rustica A5 LC M [BY,DPGCT
149 Hirundo daurica A3 LC M |B,Y,D,P,G,C
150 Delichon urbicum A3 LC M [BY,DPGCT
151 Motacillidae Anthusrichardi A2 LC V [BY,D,PGC
152 Anthus campestris A2 LC M B,Y,D,P,G,C
153 Anthustrivialis A3 LC M [BY,D,P,GC
154 Anthus pratensis A3 LC W |B,Y,D,PG,C
155 Anthus cervinus A2 LC M [B
156 Anthus spinoletta A3 LC R B,Y,D,P,G,C
157 Motacilla flava A3l LC M B,Y,D,P,G,C
158 Motacilla flava feldegg A3 LC M |B,Y,D,PG,C
159 Motacilla citreola A2 LC V |BY,DPG,C
160 Motacilla cinerea A2 LC R B,Y,D,P,G,C
161 Motacilla alba A3l LC R |B,Y,DPG,C
162 Cinclidae Cinclus cinclus Al2 LC R [T
163 Troglodytidae Troglodytes troglodytes Al2 LC R |GT
164 Turdinae Cercotichas galactotes A3 LC V |GT
165 Erithacus rubecula A3 LC R B,Y,D,P,G CT
166 Luscinia luscinia A2 LC T |BYDPGCT
167 Luscinia megarhynchos A2 LC M |B,Y,D,P,GCT
168 Luscinia svecica A2 LC M |B,C
169 Irania gutturalis Al2 LC M |BY,DPGCT
170 Phoenicurus ochruros A2 LC R B,Y,D,P,GCT
171 Phoenicurus phoenicurus A3 LC R B,Y,D,P,GC, T
172 Saxicola rubetra A3 LC R B,Y,D,P,G,C
173 Saxicola torquatus A3 LC M |B,Y,D,PG,C
174 Oenanthe isabellina A3 LC M B,Y,D,P,GC T
175 Oenanthe oenanthe A3 LC M [BY,DPGCT
176 Oenanthe pleschanka Al2 LC T B,Y,D,P,GCT
177 Oenanthe hispanica A2 LC M |B,Y,D,P,GCT
178 Oenanthe finschii Al2 LC M |BY,DPGCT
179 Monticola saxatilis Al2 LC M [BY,DPGCT
180 Monticola solitarius Al2 LC R |B,Y,DPGCT
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181 Turdus torguatus Al2 LC R B,Y,D,P,GC T
182 Turdus merula A3 LC R |B,Y,DPGCT
183 Turdus pilaris B.2 LC W |B,Y,D,PG,CT
184 Turdus philomelos A2 LC W |B,Y,D,PGCT
185 Turdusiliacus B.2 LC W [BY,D,P,GCT
186 Turdus viscivorus A2 LC R B,Y,D,P,G CT
187 Sylviidae Cettia cetti A2 LC R B,Y,D,PG,C
188 Cisticola juncidis A2 LC R B,Y,D,P,G,C
189 Locustella naevia Al2 LC M |B,Y,D,P,G,C
190 Locustella fluviatilis Al2 LC M |B,Y,D,P,G,C
191 Locustella lusciniodies A2 LC M [BY,D,P,GC
192 Acrocephalus melanopogon A2 LC M |B,Y,D,PG,C
Acrocephalus
193 schoenobaenus A2 LC M [BY,D,PGC
194 Acrocephalus palustris A3 LC M |B,Y,D,PG,C
195 Acrocephalus scirpaceus A2 LC M |B,Y,D,PG,C
196 Acrocephalus arundinaceus A3 LC M |B,Y,DPG,C
197 Hippolais pallida A3 LC M |B,Y,D,PG,C
198 Sylvia melanocephala A3 LC R B,Y,D,P,GCT
199 Sylvia curruca A2 LC M |B,Y,D,P,GCT
200 Sylvia communis A3 LC M |BY,DPGCT
201 Sylvia atricapilla A2 LC W |B,Y,D,PGCT
202 Phylloscopus bonelli A2 LC R B,Y,D,P,G,C
203 Phylloscopus sibilatrix A2 LC M |B,Y,D,PG,C
204 Phylloscopus collybita A3l LC R B,Y,D,PG,C
205 Phylloscopus trochilus A3l LC T B,Y,D,P,G,C
206 Regulus regulus Al2 LC R B,Y,D,P,GCT
207 Muscicapidae Muscicapa striata A3 LC M |B,Y,D,P,GCT
208 Ficedula parva A2 LC T B,Y,D,P,GCT
209 Ficedula semitorquata A3 LC M |B,Y,D,P,GCT
210 Ficedula albicollis A2 LC M B,Y,D,P,GC T
211 Ficedula hypoleuca Al2 LC T B,Y,D,P,GCT
212 Timaliidae Panurus biarmicus A3 LC R B,Y,D,P,GCT
213 Aegithalidae Aegithal us caudatus A2 LC R B,Y,D,P,GCT
214 Paridae Parus ater A3 LC R B,Y,D,P,GCT
215 Parus caeruleus A2 LC R B,Y,D,P,GCT
216 Parus major A3l LC R B,Y,D,P,GCT
217 Sittidae Sitta europaea A3 LC R B,Y,D,P,GCT
218 Sitta neumayer A2 LC R B,Y,D,P,GCT
219 Cerhiidae Certhia brachydactyla Al2 LC R B,Y,D,P,GCT
220 Remizidae Remiz pendulinus A2 LC R B,Y,D,P,GCT
221 Oriolidae Oriolus oriolus A2 LC M |BY,DPGCT
222 Laniidae Lanius isabellinus A2 LC V |[BYDPGCT
223 Lanius collurio A3 LC M |BY,DPGCT
224 Lanius minor A3 LC M B,Y,D,P,GC,T
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225 Lanius senator A2 LC M B,Y,D,P,GCT
226 Lanius nubicus A2 LC M |BY,DPGCT
227 Corvidae Garrulus glandarius A3l LC R B,Y,D,P,GCT
228 Pica pica A5 LC R B,Y,D,P,GCT
229 Corvus monedula A5 LC R |B,YDPGCT
230 Corvus frugilegus A5 LC R B,Y,D,P,GCT
231 Corvus corone A5 LC R B,Y,D,P,GCT
232 Corvus cornix A5 LC R B,Y,D,P,GCT
233 Corvus corax A5 LC R B,Y,D,P,GCT
234 Sturnidae Surnuswvulgaris A5 LC R B,Y,D,P,GCT
235 Passeridae Passer domesticus A5 LC R B,Y,D,P,G CT
236 Passer hispaniolensis A3 LC R B,Y,D,PG,C, T
237 Passer montanus A3 LC R B,Y,D,P,GC T
238 Petronia petronia A3 LC R B,Y,D,P,GC,T
239 Fringillidae Fringilla coelebs A4 LC R B,Y,D,P,GCT
240 Fringilla montifringilla A3 LC W |B,Y,D,PGCT
241 Serinus serinus A3 LC W |BY,D,PGCT
242 Carduelis chloris A3 LC R B,Y,D,P,G CT
243 Carduelis carduelis A3l LC R |B,Y,DPGCT
244 Carduelis spinus A3 LC W |B,Y,D,P,GCT
245 Carduelis cannabina A3 LC R |B,Y,DPGCT
246 Loxia curvirostra A3 LC R B,Y,D,P,GCT
Coccothraustes

247 coccothraustes A3 LC W |BY,D,P,GC,T
248 Emberizidae Emberiza cirlus A2 LC R |B,Y,DPGCT
249 Emberiza cia A2 LC R B,Y,D,P,GC T
250 Emberiza hortulana A3 LC M [BY,DPGCT
251 Emberiza caesia A2 LC M |BY,DPGCT
252 Emberiza schoeniclus A3 LC R B

253 Emberiza melanocephala A4 LC M |B,Y,D,P,GCT
254 Miliaria calandra A4 LC R B,Y,D,P,GC,T

R: Resident; M: Migrant; W: Winter Visitor; T: Transit Migrant V: Vagrant (according to Kiziroglu 2009)

IUCN Red List Categories: Critically endangered (CR), Endangered (EN), Vulnerable (VU), Near threatened (NT), Least concern (LC)

RDB : Red Data Book, S: Status of Kiziroglu 2009, WA: Watching Area
B: Sivrihisar and Balikdami Region, Y: Saricakaya Region, D: Mihalliggik and Around Sariyar Dam Pond,
P: Porsuk Dam Pond and Its Round, C: Cifteler Region and Eminekin Reeds, T: Tirkmenbaba Mountain and surroundings

The list about the seasonal status of the birds determined during our study is also as follows. Classification of
the birds determined, in terms of order and family level is as follows. The positions of the bird species determined in
our project in [IUCN Red List (2001) is as follows;

In our study, which was achieved in Eskisehir province between December 2008 - June 2010, 254 species from
53 families of 18 orders were determined. Numerical distribution of the determined species with respect to orders has
been determined as follows: 3 species from order Podicipediformes, 3 species from order Pelecaniformes, 1 species
from order Phoenicopteriformes, 13 species from order Ciconiiformes, 11 species from order Anseriformes, 33 species
from order Falconiformes, 2 species from order Galliformes, 7 species from order Gruiformes, 36 species from
Charadriiformes, 1 species from Pterociliformes, 5 species from order Columbiformes, 2 species from order
Cuculiformes, 7 species from order Strigiformes, 1 species from order Caprimulgiformes, 4 species from order
Apodiformes, 4 species from order Coraciiformes, 4 species from order Piciformes and 117 species from order
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Passeriformes. Of the species identifed, it was determined that, 135 of them were residents, 73 of them were summer
migrants, 32 of them were winter migrant, 10 of them were transit migrant and 4 of them were vagrant.

4, Discussion

Total 254 bird species (one of them are subspecies) belong to 53 families (18 ordos) were detected in Eskigehir
at the end of this study in two years. Distribution of species according to IUCN Red List Categories are like this; any
species are critically endangered, 1 Endangered, 4 Vulnerable, 8 Near threatened, 241 Least concern. Observed species,
grouped as following; 135 Residents, 73 Summer Migrants, 32 Winter visitors, 10 Transit migrants, 4 Vagrants.

Like any artificial formation made by human beings, Dams effect all the beings in that ecosystem negatively
too, since they alter the existing ecosystem. Within Eskigehir’s boundaries, the oldest dams of Turkiye, Porsuk, Sarryar
and Gokceyaka dams exist. As a result of this study, it was found that, besides large and small wetlands, these artificial
wetlands are used densely by many aquatic bird species for sheltering, nutrition and reproduction.

As a result of these observations, and evaluations, it was seen that, with 16 species, Balikdami region and near
abroad which is located in Sivrihisar county territories, was demonstrating the uttermost species diversity. Although
Balikdami has wildlife protection area status, DSI’s activities such as drainage channels which means interference to
hydrophoric meadowland, and water drawing via pumps endangers area’s future. Moreover, domestic wastes of
peripheral villages around Balikdami, and rain water from peripheral fields (farms) in which fertilizers and pesticides
are used uncontrolledly, unite with wetlands directly. These are primary factors that threatens the region.

In Eskisehir province, Porsuk, Sariyar and Gokc¢ekaya dam lakes are the regions, in which highest number of
individuals are counted. On the other hand, Slindiken and Turkmenbaba mountain sequence is an important forest
ecosystem for birds, since it is an area in which many species reproduce, especially from Passeriformes ordor. Since it
is determined that it shelters Neophron percnopteurs and Aegypius monachus species, which reproduces in this region,
these areas’ importance increases.

When our study’s data was compared with local studies, previously done about bird species in Eskisehir,
following results are obtained (acquired). All of the 6 species, which were informed from Eskisehir by Bezzel (1964).
All of the 7 species, which were informed from Eskisehir and around by Warncke (1964) were determined in the study.
Erdogdu (2001) has informed (notified-declared) 86 species and one subspecies in the study which was conducted in
Doganci puddle, located in Eskisehir Alpu county territories. Among these species, except Glariola pratincola and
Larus gene, all of the other species were recorded in our study too. Aslan and Kiziroglu (2003) have informed 102
species in the study conducted Eminekin Puddle, located in Eskisehir Cifteler county. Among these species, except
Grusgrus, all of the species were recorded in our study. However it was our bad luck that we couldn’t observe it. In this
respect, we may say the same thing for the bird species that couldn’t be observed too. Of course, there may be
deficiencies in bird species’ number that was determined during field work. It is obvious that species that were
observed coincidentally, or that couldn’t be observed, affects the number of species positively or negatively. This will
be handled via long term observations. Still, after all, we are aware that this study has positive contribution to our
country’s ornitofauna.

When all of these results are evaluated as a whole, 254 species, which were determined within Eskisehir
province’s territories being our study area, correspond to almost half of the Tiirkiye’s Birds List (Kiziroglu, 2009). It
was seen that, among these species some of the important ones, which are in danger of extinciton, use the area for
nutrition, reproduction and resting during migration.
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The effects of NaCl, Na,SO4 and Na,CO3 type salt stress some macromor phological parameter s about
Lycopersicon esculentum (tomato) and Raphanus sativus (radish) which in first seedling growth period
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Abstract

The aim of this study is to examine effects of salt stress on some macromorphological parameters during first
seedling growth phases of Lycopersicon esculentum (tomato) and Raphanus sativus (radish). While hypocotyle
development represented by high values of Raphanus sativus was observed in photoperiod applications and high values
of Lycopersicon esculentum in dark applications under salt stress of NaCl, Na,SO,4 and Na,COs type, root developments
of higher value were determined for Lycopersicon esculentum both in photoperiod and dark applications. While lateral
root developments represented by much higher values were determined for Raphanus sativus in photoperiod and dark
applications under salt stress of NaCl and Na,COs type, lateral root developments yielding higher values were observed
for Raphanus sativus in Na,SO4-photoperiod applications and for Lycopersicon esculentum in Na,SO,-dark
applications. Differences in terms of species were found statistically significant in terms of all series. The variations in
hypocotyle and lateral root developments of Lycopersicon esculentum genotypes caused by salt stress of NaCl type
under photoperiod conditions were not statistically significant, and there was no statistical value of differences observed
at genotype levels for lateral root counts and cotyledon developments under dark conditions at mean hypocotyle lengths
in Na,COs-photoperiod applications. Apart from variations observed in mean hypocotyle lengths of NaCl-dark applied
series and mean root lengths of photoperiod and dark applications of Raphanus sativus genotypes, it was also observed
that there was no statistical significance of variations in mean cotyledon lengths of photoperiod and dark applications
and variations in mean cotyledon widths of Na,COs-dark combination. The genotype result was the most critical
variable factor among other macromorphological parameters.

Key words: Lycopersicon esculentum, Raphanus sativus, Salt Stress, Salinity, Seedling Growth

*

I1k fide biiyiime evresindeki Lycopersicon esculentum (domates) ve Raphanus sativus (turp)’ta bazi
makromorfolojik parametreler Gizerine NaCl, Na,SO, ve Na,COstipi tuz stresi etkileri

Ozet

Lycopersicon esculentum (domates) ve Raphanus sativus (turp)’un ilk fide biliyiime evrelerindeki bazi
makromorfolojik parametreler iizerine tuz stresi etkilerini incelemeyi amacglayan bu c¢alismada, NaCl, Na,SO, ve
Na,COs tipi tuz stresi altinda fotoperyot uygulamalarinda Raphanus sativus’ta, karanlik uygulamalarinda Lycopersicon
esculentum’da daha yiiksek degerler ile temsil edilen hipokotil gelisimleri izlenirken, hem fotoperyot hem de karanlik
uygulamalarinda Lycopersicon esculentum’da daha yiiksek degerler veren kok gelisimleri saptandi. NaCl ve Na,COj
tipi tuz stresi altinda fotoperyot ve karanlik uygulamalarinda Raphanus sativus’ta ¢ok daha yiiksek degerler ile temsil
edilen lateral kok gelisimleri belirlenirken, Na,SO,-fotoperyot uygulamalarinda Raphanus sativus’ta, Na,SO4-karanlik
uygulamalarinda Lycopersicon esculentum’da daha yiiksek degerler veren lateral kok gelisimleri izlendi. Tiirler
diizeyinde izlenen farkliliklar tiim seriler igin istatistiksel agidan anlamliydi. Fotoperyot sartlarinda NaClI tipi tuz
stresinin Lycopersicon esculentum genotiplerinin hipokotil ve lateral kok gelisimlerinde yarattig1 degisimler istatistiksel
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anlam olugturmazken, Na,COjs-fotoperyot uygulamalarinda hipokotil boyu ortalama uzunluklarinda, karanlik sartlarda
lateral kok sayilar ile kotiledon gelisimlerinde genotipler diizeyinde belirlenen farkliliklarin da istatistiksel degeri
yoktu. Raphanus sativus genotiplerinin NaCl-karanlik uygulanan serilerinde hipokotil boyu ortalama uzunluklarinda,
fotoperyot ve karanlik uygulamalarinda kok boyu ortalama uzunluklarinda saptanan degisimler yaninda, Na,SO,-
fotoperyot uygulamalarinda kotiledon boyu ortalama uzunluklarinda, Na,COs-karanlik kombinasyonunda kotiledon eni
ortalama uzunluklarinda izlenen degisimlerin de istatistiksel anlam tagimadigi goriildii. Diger makromorfolojik
parametrelerde ise genotip sonucu degistirebilen en kritik faktordii.

Anahtar kelimeler: Lycopersicon esculentum, Raphanus sativus, Tuz Stresi, Tuzluluk, Fide Blyumesi
1. Giris

Tarmm ve K&y Isleri Bakanlhigi Koy Hizmetleri Genel Miidiirliigii’niin bir calismasma gore (2003), Tiirkiye
topraklarinin kritik problemlerinden biri drenaj bozuklugudur. Ayni galigmaya gore, Ulkemizde 5857810.81 hektar (%
7.51) arazi drenaj problemlerinden farkli sekillerde etkilenmekte, bu alanin 1968247.06 hektarinda (% 2.52) yetersiz
drenaj, 3889563.75 hektarinda (% 4.99) kétl drenaj problemi bulunmakta, drenaj problemi bir¢ok yerde tuzluluk
ve/veya alkalilik problemini de beraberinde getirmekte, bu problemin en ilerlemis derecesi ise tuzlu-alkali topraklarda
goriilmektedir (Tirkiye Toprak Su Kaynaklart ve Collesme, 2003). Diinyanin her yerinde tuzdan etkilenmis topraklarin
toplam karasal alanlarin % 6’sindan fazla oldugu (Munns, 2005), tuzlulugun halen yeryiiziindeki iglenmis topraklarin
yaklagik % 20’si iizerinde etkili oldugu belirtilmektedir (Sosa vd., 2005).

Topragin tuzlanmasi toprakta sodyum, kalsiyum ve magnezyum tuzlarinin kloriirler, siilfatlar ve karbonatlar
halinde birikimi olarak tanimlanmakta (Kantarci, 2000), eger esansiyel olan ya da olmayan mineral tuzlar toprakta asir1
miktarlarda mevcutsa, bu durumun bitkiler igin tuz stresi ile sonuglanabilecegi ifade edilmektedir (Taiz ve Zeiger,
2002). Tuz stresi diinyanin birgok verimli bdlgesinde tarimin gelecegi agisindan Onemli bir tehdit olarak
degerlendirilmekte (Serrano ve Rodriguez, 2002), bu nedenle de bugiin tiim diinyada 6zellikle kiltir bitkilerinin sulama
suyu tuzlulugu ve toprak tuzluluguna bagl olarak gdsterebilecekleri verim ve kalite etkilenmelerinin ortaya konulmasi
amaciyla ¢ok sayida arastirma yapilmaktadir (Yurtsever ve Sonmez, 1996). Tirkiye sartlarinda drenaj problemli
topraklarin yaridan fazlasinim, toplam arazinin % 2 kadarmnin veya yaklagik 1.5 milyon hektar arazinin tuz ve/veya
alkalilik sorunundan etkilenmis olmasi da (Tiirkiye Toprak Su Kaynaklar1 ve Collesme, 2003), Tiirkiye Universiteleri
ve Arastirma Enstitiilerinde konuya duyulan yogun ilginin baslica nedenidir (Aksoy vd., 1998; Akdogan ve Ozkan,
2000; Yurtseven vd., 2002a; Yurtseven vd., 2002b; Tirkmen vd., 2002; Demiral, 2003; Cullu, 2003; Sekmen vd., 2004;
Kadayife1 vd., 2004; Yiicel, 2000a; Yiicel, 2000b; Ycel vd., 2008).

Toprakta yiiksek milimolar konsantrasyonlarda sodyum tarimsal iiretimde verimliligi siddetle azaltir (Rubio
vd., 1995; Bernstein vd., 2001). Nitekim bir ¢calismada, Sporobolus ioclados fidecikleri 0, 100, 200, 300, 400 ve 500
mM NaCl igeren besin ¢ozeltilerinde inkiibasyona alindiklarinda, tuzluluktaki artislar siirgiin kuru agirhgi, stirgiin taze
agirhigy, stirgiin uzunlugu, kék uzunlugu ve yaprak sayilarini inhibe ederken, 500 mM NaCl konsantrasyonunda
fideciklerde yiiksek 6liim oranlarindan bahsedilmis (Gulzar vd., 2005), bir baska ¢alismada -0.8 MPa NaCl ¢ozeltisinde
inkiibasyona alman Kalidium caspicum tohumlarinda tiim radikulalarin 5 mm uzunluga ulagamadan yagamlarini
yitirdikleri bildirilmistir (Tobe vd., 2000). Iris hexagona’nin 10 dogal populasyonu iizerinde tuzlulugun etkilerini
belirlemek amaciyla yapilan bir ¢alismada, tuzluluk kontrol 6rnekleri ile karsilastirildiginda, Iris hexagona biokitlesini
2 ve 4 ugg’ tuzluluk diizeylerinde % 20 ve % 48 diizeylerine kadar anlamli olarak azaltirken, artan tuz
konsantrasyonlariyla bitkilerin hem toprak iistii hem de toprak altt dokularinda azalmalar kaydedilmistir (Van Zandt
vd., 2003). Persea americana vegetatif klonlarinin siirgiin biiylime hassasiyetlerinin saptanabilmesi amaciyla ¢ok sayida
vegetatif siirgiin bliylime parametresi (izerine tuz stresi etkilerini (4 mM Na* ve 6mM CI" ile 18 mM Na* ve 20 mM CI")
inceleyen bir ¢alismada, degerlendirme kapsamina alinan vegetatif klonlarin tiimiinde siirgiinlerin tiim dis goriiniimleri
tuzluluktan etkilenmistir (Bernstein vd., 2001). Bir ¢alismada, tuza toleransi farkli 2 ayr1 Poa pratensis genotipi ¢ozelti
kiltiirlerinde bir dizi tuzluluk seviyelerinin (2.2-5.2-8.2-11.2 ve 14.2 dSm™) etkilerine maruz birakildiginda, hassas
genotipin tolerant olandan daha yiiksek yiizde yaprak yanikligi, siirgiin ve kok bilyiimesinde daha fazla azalma, daha
negatif yaprak su potansiyeli bilesenleri sergiledigi ve ¢ok daha siddetli su stresi yasadigi bildirilmis, caligmada
genotipler arasinda tuzluluk toleransindaki farkliliklar kok biiylimesi ve pozitif siirglin turgorunun muhafazasi ile
iliskilendirilmis, tuzlulugun toplam kok kiitlesini kontrole nispetle hassas genotipte yaklagik % 55, tolerant genotipte ise
% 45 diizeylerine kadar azaltabildigi belirtilmistir (Qian vd., 2001). Lycopersicon esculentum, Lycopersicon esculentum
var. cerasiforme, Lycopersicon peruvianum ve Lycopersicon pennellii’ye ait toplam 8 farkli genotipin ele alindigi bir
calismada, tuzlulugun (80, 190, 265 ve 330 mM NaCl) kok biokiitlesini olumsuz yonde etkiledigi ve domateste tuz
stresi altinda kok biokiitle degerlerindeki diisliste genetik varyabilitenin gozlendigi kaydedilmis; ancak tuz stresiyle kok
biiyiimesinin siirgiin biiylimesine gore daha az etkilendigi bildirilmistir (Cuartero ve Munoz, 1999).

Her ne kadar tuz stresi altinda bitki biiylime inhibisyonlarinin mekanizmalar yeterince agiklanamamis olsa da
bir goriise gore, tuz stresi altinda bitki biiylimesinin inhibisyonu degistirilmis su iligkileri, osmotik etkiler, spesifik iyon
etkileri ve enerji mevcudiyeti ile iligkilendirilebilir (Bernstein vd., 2001). Bir diger goriigse gore, tuzlu topraklar iizerinde
bitki yetistirilmesi ya da yer alt1 sulart ile sik sulamanin yol a¢tig1 tuzluluk stresinin de dahil oldugu abiotik stresler, tiim
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bitki seviyesinde, makro seviyede indirgenmis tohum c¢imlenmesi ve fidecik tesisi, zayif fidecik kuvveti, kok
uzunlugunda azalma, yaprak kivrilmasi, indirgenmis polen hayatta kalimi, yaprak senesensi, eksik dane dolumu ve dane
veriminde azalmalar yoluyla sebep olunan yaygin etkiler igerebilir (Grover vd., 2001).

Munns’a gore, tuzluluk toleransi, topraktan tuz alinim oranini ve bitki boyunca tuz tagimmmini sinirlayan, kokler
ve siirgiinlerdeki hiicrelerin osmotik dengesini ayarlayan ve yaprak gelisimi ile senesens baslangicini diizenleyen
genlerden kaynaklanmaktadir (Munns, 2002; Munns, 2005). Qian ve arkadaslar1 da bir ¢aligmalarinda, bitkilerde
tuzluluk toleransim1 morfolojik, fizyolojik ve biyokimyasal prosesleri kapsayan kompleks bir fenomen olarak
tanimlamakta, farkli tuzluluk toleransina sahip genotiplerin biiylime, morfolojik ve fizyolojik tepkilerinin
karsilastirilmasiyla, tuza dayanikli genotiplerin 1slahi igin gerekli kriterlerin neler oldugunun tespitinde ve kriterler ile
tuz tolerans mekanizmalarmin tanimlanmasinda biiyiikk kolayliklar saglanabileceginden bahsetmektedirler (Qian vd.,
2001). Ornegin bir ¢alismada, Vigna radiata’da tuzluluk tolerans1 daha yiiksek ¢imlenme oranlari ile ¢gimlenme sonrasi
fide hayatta kalimi, toprak iistii organlarda diisiik yakici klorozis ve nekrozis, azaltilmig Na® ve CI ile hafifce
yiikseltilmis K* ve yiiksek klorofil igerikleri ile iliskilendirilmekte, 6zellikle iyon toksisitesi biiyiime periyodu esnasinda
Vigna radiata genotiplerinin tuzluluk toleransini ayarlayan baslica dominant faktor olarak kaydedilmektedir (Ahmad
vd., 2005).

Bizim arastirmamizda da llkemizde tarimsal degeri biiylik olan ve tuza orta derecede dayanikli ve hassas
olarak tanimlanan (Ellialtioglu ve Tipirdamaz, 1998; Cuartero ve Munoz, 1999) 2 farkli kiiltiir bitkisinin ilk fide
biiyiime evrelerindeki baz1 makromorfolojik biylme parametreleri (izerine (ana kok, lateral kok, hipokotil ve kotiledon
geligimleri) NaClI, Na,SO, ve Na,COg tipi tuz stresi etkilerini kargilagtirmak ve bdylelikle bitkilerin NaCl, Na,SO, ve
Na,COj tipi tuzluluga karsi olan hassasiyet veya toleranslarindaki varyasyonu, bitkinin toplam hayat dongusi icinde
tuzluluga en kritik donem olarak degerlendirilen (Ozdemir ve Engin, 1994; Demir vd., 2003) ilk fide biiyiime
evrelerinde genotipler diizeyinde ortaya koymak amaglanmustir. Bilindigi gibi NaCI ve Na,SO, tuzlu topraklarda en
yaygin olarak bulunan tuzlardir (Taiz ve Zeiger, 2002). Na,COyj ise tuzlu-alkali topraklarin en kritik tuz bilesenlerinden
biridir. Ancak bitkilerde Na** katyonu kaynakh tuzluluga yonelik galismalarda daha gok NaCl tipi tuzluluk iizerinde
yogunlagilmistir. Na,SO,4 tipi tuz stresi iizerindeki caligmalar ¢ok daha smirli iken, bizim yapmis oldugumuz
incelemelerde 6zellikle kdltlr bitkilerinde Na,COs tipi tuz stresi etkilerini belirlemeye yoénelik sadece birkag
arastirmaya rastlanmistir. Ancak onlarda ele alinan parametreler bizim parametrelerimizden farklidir.

2. Materyal veydntem

Bu ¢alismanin aragtirma materyalini Solanaceae familyasi liyelerinden olan ve tuza orta derecede tolerant

olarak tanimlanan Lycopersicon esculentum Mill. (domates) ve Brassicaceae (Cruciferae) familyasi iiyelerinden olan ve
tuza hassas olarak tanimlanan Raphanus sativus L. (turp) olusturdu. Calismada genotip etkisini ortaya koymak amaciyla
her iki tiire ait ikiger farkli kiiltiir varyetesi inceleme kapsamina alindi. Caligmanin arastirma materyalini teskil eden
bittn bitki genotiplerine ait tohumlar (L. esculentum cv. H-2274 ve 11D-230 ile R. sativus cv. 8TR-17 ve 8TR-18)
Eskisehir Anadolu Tarimsal Arastirma Enstitiisii’'nden temin edildi.
Aragstirma materyalini tegkil eden L. esculentum cv. H-2274 ve 11D-230 (domates) ile R. sativus cv. 8TR-17 ve 8TR-18
(turp) tohumlarinin sterilizasyonu igin, standart doku kiiltiirii prosediirlerinde izlenen ve Onerilen teknikler (Basaran,
1990; Babaoglu vd, 2001) modifiye edilerek uygulandi. Calismanin baslangicinda bitki tohumlari uzun siireli musluk
suyunda yikandilar ve daha sonra bir seri yiizeysel sterilizasyon islemlerine maruz birakildilar. Bu amagla bitki
tohumlar1 6ncelikle % 96°lik etil alkolde 1 dakika siireyle bekletildiler, daha sonra % 5°lik sodyum hipoklorit ¢ozeltileri
icerisine alindilar. Sterilizasyon ¢ozeltileri igerisinde bekletilme siiresi domates tohumlar1 i¢in 30-35 dakika, turp
tohumlar1 igin 20-25 dakika arasinda degisti. Sterilizasyon siireleri sona eren bitki tohumlari, bir seri steril saf su
banyolarindan gegirilmek suretiyle sodyum hipokloritten arindirildilar.

Sterilizasyon iglemleri tamamlanan bitki tohumlari, iglerinde steril filtre kagitlar1 bulunan steril petri kaplarina,
steril bir ortamda ve steril pensler yardimiyla 50°ser adet olmak iizere ekildiler. Calismada her genotip ve her uygulama
icin 50’serli gruplar halinde 400’er adet tohumun ekimi saglandi. Ancak inkiibasyon siireleri sona erdiginde, her genotip
ve her uygulama igin tamamen tesadiifi olarak secilen 50’serli gruplar halinde toplam 200’er adet tohum, fotoperyot ve
karanlik uygulamalari biinyesinde degerlendirme kapsamina alindi.

Caligmada, arastirma materyalini teskil eden L. esculentum cv. H-2274 ve 11D-230 ile R. sativus cv. 8TR-17
ve 8TR-18 tohumlar1 i¢in, sodyum elementinin Kkloriir, siilfat ve karbonat tuzlari ile hazirlanan farkli
konsantrasyonlardaki NaCl, Na,SO, ve Na,COs ¢ozeltileri besi ortamlari olarak kullanildilar. Caligmada NaCl, Na,SO,
ve Na,CO; tipi tuz stresi, bitki tohumlarina her bir tuz tipi igin 7 farkli konsantrasyonda uygulandi. Bu konsantrasyonlar
5, 20, 50, 200, 500, 2000 ve 5000 ppm olacak sekilde diizenlendi. Ayrica biitiin serilerde bir de kontrol grup
bulunduruldu. Kontrol grubu olugturan bitki tohumlarina ise arastirma siiresince yalnizca steril saf su verildi (0 ppm).
Boylelikle her bir seri icin 8 farkli uygulama gerceklestirilmis oldu. Ilk ekim esnasinda bitki tohumlarina her bir petri
i¢in 3’er ml tuz ¢ozeltisi uygulandi. Daha sonra her giin yapilan gozlemlerde gerektikge petri kaplarina esit miktarlarda
cozelti ilavesi yapild.

Sterilizasyon ve ekim islemleri tamamlanan L. esculentum cv. H-2274 ve 11D-230 ile R. sativus cv. 8TR-17 ve
8TR-18 tohumlarinda iki farkli uygulama gergeklestirildi. Bunun i¢in ayni genotipe ait olan ve her bir seri igin 50’serli
gruplar halinde 400’er adet olarak ekimi yapilan tohumlarin yaris1 29 1 °C sicaklig1 olan bir kiiltiir odasinda 16 saat
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151k, 8 saat karanlik seklinde diizenlenen bir fotoperyodik indiiksiyona maruz birakildilar. Burada petri kaplari
diizeyindeki 151k siddetinin 11000 ] 100[Jiiks civar[nlla olmas[nh 6zen gosterildi. Ayn[ genotipe ait olan ve ayn[]
deneysel islemlerden gecen bitki tohumlarmm diger yarist ise 25 °C sicakligi olan bir etiivde karanlik sartlarda
inkiibasyona alindilar. Calismanin arastirma materyalini teskil eden her iki bitki tiiriine ait genotiplerin tohumlari
epigeik ¢imlenen tohumlardir. Bilindigi gibi bu tip ¢imlenmede kotiledonlar epikotilden ilk gercek fide yapraklari
cikincaya kadar fotosentetik agidan aktiftirler, bu yiizden de epigeik fidelerde kotiledonlar ve ilk gercek yapraklar ¢ok
etkili bir fotosentez fonksiyonu goriirler (Kadioglu, 2004). Bu nedenle ¢aligmada 151k, cimlenme ve bu fizyolojik siirece
iliskin 6zellikler yaninda, hizli biiyiime evresindeki gen¢ fideciklerin gereksinimleri de dikkate almarak uygulandi.
Calismada uygulanan 151k siddetinin tercihinde Vasil (1984), Goniilsen (1987), Dodds ve Roberts (1993), Sevgican
(1999), Akman ve arkadaglar1 (2001), Kocagaligkan (2002), Akman ve Giiney (2005)’in goriis ve onerileri esas alindi.

L. esculentum cv. H-2274 ve 11D-230 ile R. sativuscv. 8TR-17 ve 8TR-18 tohumlar i¢in on ikiser giin olarak
tespit edilen inkiibasyon siireleri sonunda, tohumlarda oOncelikle ¢imlenme yiizdeleri agisindan bir degerlendirme
yapildi. Sonraki asamalarda 12 giin yash genc¢ fideciklerin kokeiik, hipokotil ve kotiledonlar1 kesilerek birbirlerinden
izole edildi. Her bir serideki geligme gosteren fideciklerin kok boyu, hipokotil boyu, kotiledon eni ve kotiledon boyu
uzunluklart kaydedildi. Fideciklerin koklerindeki lateral kok sayilart belirlendi. Kokeiik, hipokotil ve kotiledonlarda
makromorfolojik gézlemler gerceklestirildi. Ancak tek bir petrideki islemler uzun siirdiigii igin, 12 giinliik inkiibasyon
siireleri sona erdiginde, ¢alisilacak diger petriler 6l¢iim esnasinda buzdolabinda +4 °C’de muhafaza edildi.

Makromorfolojik gézlemler i¢in verilerin degerlendirilmesi bilgisayarda SPSS paket programinda yapildi.
Ortalamalar, standart hatalar ve ylizdelik degerler hesaplandi. Gruplarm karsilagtirilmasinda istatistiki testlerden
ANOVA tek yonlil varyans analizi veya Student’s t testi uygulandi.

3. Bulgular

3.1. Morfometrik gozlemlerin genotipler diizeyinde karsilastiriimasi
L. esculentum fideciklerinin artan NaCl konsantrasyonlarinda hipokotil, ana kok, lateral kok ve kotiledon
gelisimleri kontrol grup verileri ile birlikte genotipler diizeyinde incelendiginde elde edilen veriler Tablo 1.1’dedir.

Tablo 1.1. NaCl tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum fideciklerinin hipokotil, ana kok,
lateral kKoK ve kotiledon gelisimlerinin genotipler diizeyinde karsilagtiriimasi.

Lycopersicon esculentum Lycopersicon esculentum
NaCl (Fotoperyot Uygulamasi) (Karanlik Uygulamasi)
H-2274 11D-230 H-2274 11D-230

Hipokotil Boyu Ortalama Uzunlugu =+

1,3979+0,012 |1,3895+0,019 |2,4885+0,044 |2,0027+0,046
Standart Hata

Tstatistiki degerlondirme t= 0.388; p=0.698 t= 7.641; p= 0.000
ﬁgi‘a Boyu Ortalama Uzunlugu + Standart| , g460.,0 068 | 2,4437+0,065 |2,1349+0,058 |1,8119+0,042
Tstatistiki deferlondirme t= 4.248, p= 0.000 t= 4512, p= 0.000
Dralama Lateral Kok Sayist & Standart | 750540,086  |2,935940,1165 | 0,3771£0,027 |0,614920,036
Istatistiki degerlendirme t= 1.236; p=0.217 t = 5.254; p=0.000

Kotiledon Boyu Ortalama Uzunlugu =+

0,8155+0,014 |0,6091+0,020 |0,056+0,0070 |0,081+0,0079
Standart Hata
[statistiki degerlendirme t= 8.638; p=0.000 t= 2.422; p=0.016
Kotiledon = Eni  Ortalama  Uzunlugu £ 1796, 0033 | 0,1163+0,0041 | 0,0092+0,0012 | 0,014+0,0014
Standart Hata
[statistiki degerlendirme t= 12.170; p=0.000 t= 2.818; p=0.005

Hem fotoperyodik indiiksiyon altinda hem de karanlk sartlarda H-2274 genotipinin 11D-230 genotipinden
daha iyi hipokotil gelisimleri sergiledigi goriildii. Ancak her iki genotip arasinda izlenen farkliliklar, fotoperyodik
indiiksiyona maruz birakilan serilerde istatistiksel anlam tasimiyordu; buna karsin farklilik karanlik uygulamalarinda
anlamliydi. Artan NaCl konsantrasyonlarinda, her iki inkiibasyon ortaminda da H-2274 genotipine ait fideciklerin daha
iyi ana kok gelisimleri verdikleri saptandi. Farkliligin hem fotoperyodik indiiksiyon altinda hem de karanlik sartlarda
istatistiksel anlam tasimasi onemliydi. Ayni genotipler lateral kok gelisimleri acgisindan degerlendirildiginde, hem
fotoperyot hem de karanlik uygulamalarinda 11D-230 genotipinin daha iyi lateral kdk gelisimleri sergiledigi goriildii;
ancak farklilik fotoperyot uygulamalarinda istatistiksel anlam tasimiyordu. L. esculentum fideciklerinde artan
konsantrasyonlarda uygulanan NaCl’lin etkisiyle kotiledon gelisimlerinde ortaya ¢ikan degisimler genotipler diizeyinde
degerlendirildiginde ise, fotoperyot uygulamalarinda H-2274 genotipinin, karanlik sartlarda 11D-230 genotipinin daha
iyi kotiledon gelisimleri sergiledigi goriildii. Farkliliklar degerlendirme kapsamina alinan serilerde istatistiksel agidan
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anlamliydi (Tablo 1.1). L. esculentum fideciklerinin artan Na,SO, konsantrasyonlarinda hipokotil, ana kok, lateral kok
ve kotiledon gelisimlerine ait veriler, kontrol grup verileri ile birlikte Tablo 1.2’dedir.

Tablo 1.2. Na,SOy tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum fideciklerinin hipokotil, ana
kok, lateral kok ve kotiledon gelisimlerinin genotipler diizeyinde karsilastirilmasi.

Lycopersicon esculentum Lycopersicon esculentum
Na,SO, (Fotoperyot Uygulamasi) (Karanlik Uygulamasi)
H-2274 11D-230 H-2274 11D-230
I;lp"ko“l Boyu Ortalama Uzunlugu £14 935510019 | 1,456040,017 |2,5273+0,034 | 4,1559+0,067
tandart Hata
Istatistiki degerlendirme t= 5.962; p=0.000 t= 21.948; p=0.000

ﬁgg Boyu Ortalama Uzunlugu + Standart | 5 30,0, 079 | 2401140070 |3,1095:0,058 | 4,2180+0,1152

Istatistiki degerlendirme t= 9.227; p=0.000 t= 8.773; p=0.000
(H);Zlama Lateral Kok Sayist & Standart| 3 16/516 094 | 41380+0,1318 | 0,886740,039 | 1,6287+0,053
[statistiki degerlendirme t= 6.119; p=0.000 t= 11.301; p=0.000

Kotiledon Boyu Ortalama Uzunlugu =+ 251616012 |0,6180£0,016 |0,1218+0,0098 |0,2044+0,011
Standart Hata

Istatistiki degerlendirme t= 5.418; p=0.000 t = 5.505; p=0.000

Kotiledon Eni Ortalama  Uzunlugu = 1211100035 | 0,1410+0,0040 | 0,027+0,0018 | 0,038+0,0023
Standart Hata
Istatistiki degerlendirme t= 5.690; p=0.000 t = 5.586; p=0.000

Genotipler diizeyinde incelendiginde, NaCl uygulamalart ile elde edilenlerden farkli olarak, hem fotoperyodik
indiiksiyon altinda hem de karanlik sartlarda 11D-230 genotipinin H-2274 genotipinden daha iyi hipokotil gelisimleri
sergiledigi goriildii. Ancak farklillk karanlik uygulamalarinda ¢ok daha dikkat cekiciydi. Artan Na,SO,
konsantrasyonlarinda, L. esculentum fideciklerinin ana kok gelisimleri kontrol grup verileri ile birlikte genotipler
diizeyinde degerlendirildiginde ise fotoperyodik indiiksiyon altinda H-2274 genotipinde, karanlik uygulamalarinda
11D-230 genotipinde daha iyi ana kok gelisimleri izlendi. Na,SO, tipi tuz stresi altinda, L. esculentum fidecikleri, lateral
kok ve kotiledon gelisimlerinde, NaCl uygulamalarindakine benzer genotipik tepkiler gosterdiler. Ancak bu kez
genotipler duzeyinde izlenen farkliliklar, tiim parametreler i¢cin hem fotoperyot hem de karanlik uygulamalarinda
istatistiksel anlam tastyordu (Tablo 1.2).

Her ne kadar her iki tuz uygulamasinda belirgin kantitatif farkliliklar izlense de, L. esculentum fidecikleri
hipokotil, ana kok, lateral kok ve kotiledon gelisimlerinde Na,COs tipi tuz stresine NaCl tipi tuz stresine gosterdiklerine
benzer genotipik tepkiler verdiler. Ancak bu kez lateral kok gelisimleri ile kotiledon boyu ve eni ortalama uzunluklari
icin karanlik sartlarda elde edilen farkliliklarin istatistiksel degeri yoktu (Tablo 1.3).

Tablo 1.3. Na,COs tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum fideciklerinin hipokotil, ana
kok, lateral kok ve kotiledon gelisimlerinin genotipler diizeyinde karsilastirilmasi.

Lycopersicon esculentum Lycopersicon esculentum
Na,CO; (Fotoperyot Uygulamast) (Karanlhk Uygulamast)

H-2274 11D-230 H-2274 11D-230
Hipokotil Boyu Ortalama Uzunlugu =\, 3506.0 015 | 1342440016 |2,6363£0,048 | 1,8184+0,047
Standart Hata
Istatistiki degerlendirme t= 0.464; p=0.642 t= 12.113; p=0.000
E;’; Boyu Ortalama Uzunlugu + Standart| 5 5119,6 081 | 2185040,063 |2,711440,075 |1,3368+0,049
[statistiki degerlendirme t= 8.009; p=0.000 t= 14.918; p= 0.000
a;tgama Lateral KOk Sayist & Standart\, jo10.6089 | 27506£0,1082 | 03598£0,032 | 0.3804+0,033
Istatistiki degerlendirme t= 2.208; p=0.027 t = 0.448; p=0.655
Kotiledon Boyu  Ortalama  Uzunlugu |4 7066.0 016 | 0,5287£0,016 | 0,040£0,0059 | 0,052+0,0070
Standart Hata
Istatistiki degerlendirme t= 8.827; p=0.000 t= 1.376; p=0.169
Kotiledon Eni  Ortalama  Uzunlugu £\ 4 160660039 |0,1252£0,0041 | 0,0071£0,0011 | 0,00910,0012
Standart Hata
Istatistiki degerlendirme t= 7.701; p=0.000 t= 1.298; p=0.195
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R. sativus fidecikleri artan NaCl konsantrasyonlarinda, hem fotoperyodik indiiksiyon altinda hem de karanlik
sartlarda 8TR-18 genotipi ile daha iyi hipokotil ve kotiledon gelisimleri sergilediler. Ancak genotipler diizeyinde
belirlenen farkliliklar, karanlik sartlarda hipokotil boyu ve kotiledon eni ortalama uzunluklari i¢in anlamli degildi.
Istatistiksel onemi olmayan farkhiliklar, fotoperyot ve karanlik uygulanan her iki R. sativus genotipinin Kok
gelisimlerinde de izlendi. Ayni genotipler NaCl tipi tuz stresi altinda lateral kok gelisimleri agisindan
degerlendirildiginde, fotoperyot uygulamalarinda 8 TR-18’in, karanlik uygulamalarinda 8TR-17"nin daha iyi lateral kdk
gelisimleri sergiledigi goriildii. Bu kez genotipler diizeyinde izlenen farkliliklar her iki inkiibasyon ortami igin de
istatistiksel agidan anlamliyd: (Tablo 1.4).

Tablo 1.4. NaCl tipi tuz stresi altinda fotoperyot ve karanlik uygulanan R. sativus fideciklerinin hipokotil, ana kok,
lateral kok ve kotiledon gelisimlerinin genotipler diizeyinde kargilagtiriimasi.

Raphanus sativus

Raphanus sativus

NaCl (Fotoperyot Uygulamast) (Karanlik Uygulamasi)
8TR-17 8TR-18 8TR-17 8TR-18
Hipokotil Boyu Ortalama Uzunlugu %1 3597,0009 |2,1427:0,044 |1,4888£0,041 |152140,031

Standart Hata

Istatistiki degerlendirme

Kok Boyu Ortalama Uzunlugu + Standart
Hata

t= 14.956; p= 0.000
2,1559+0,073 | 2,3278+0,062

t= 0.627; p=0.531
1,1851+0,049 |1,0829+0,038

Istatistiki degerlendirme

t= 1.806; p=0.071

t= 1.648; p=0.100

Ortalama Lateral Kok Sayisi + Standart

ora 4,7787+0,3265 |7,0495£0,3239 | 1,952740,1909 | 0,7278+0,072
Istatistiki degerlendirme t= 4.938; p=0.000 t= 7.088; p= 0.000

Kotiledon Boyu Ortalama Uzunlugu + 1 3659, 0051 | 0.386020,0051 | 0,3009£0,0053 | 0,3413+0,0036
Standart Hata

Istatistiki degerlendirme t= 3.192;, p=0.001 t= 6.451; p=0.000
Kotiledon = Eni  Ortalama  Uzunlugu  * 1 6a96,0 0088 | 0,7139+0,0092 | 0,5386£0,0078 | 0,5451+0,0049

Standart Hata
Istatistiki degerlendirme t= 2.505; p=0.012 t= 0.737; p=0.461

R. sativus fidecikleri artan Na,SO, konsantrasyonlarinda, hem fotoperyodik indiiksiyon altinda hem de karanlik
sartlarda 8TR-18 genotipi ile daha iyi hipokotil ve lateral kok gelisimleri sergilediler. Farkliliklar, hem fotoperyot hem
de karanlik uygulamalarinda istatistiksel agidan anlamliydi. Genotipler diizeyinde izlenen degisimler, Na,SO, tipi tuz
stresi altinda ana kok gelisimleri agisindan degerlendirildiginde, fotoperyot uygulamalarinda 8TR-18’de, karanlik
uygulamalarinda 8TR-17°de daha iyi ana kok gelisimleri belirlendi. Farkliliklar her iki uygulama i¢in de istatistiksel
oneme sahipti. Artan konsantrasyonlarda uygulanan Na,SO, m etkisiyle, fotoperyodik indiiksiyon altinda kotiledon
boyu ortalama uzunluklarinda 8TR-17 ile elde edilen artislarin istatistiksel anlam tagimadigi goriildii. Oysa ayni
fotoperyot ortaminda kotiledon eni ortalama uzunluklarinda, karanlik uygulamalarinda kotiledon eni ve kotiledon boyu
ortalama uzunluklarinda 8TR-18 ile elde edilen artiglarin istatistiksel anlami1 vardi (Tablo 1.5).

Tablo 1.5. Na,SO, tipi tuz stresi altinda fotoperyot ve karanlik uygulanan R. sativus fideciklerinin hipokotil, ana kok,

lateral kok ve kotiledon gelisimlerinin genotipler diizeyinde kargilagtiriimasi.

Raphanus sativus Raphanus sativus
Na,SO, (Fotoperyot Uygulamasi) (Karanlik Uygulamasi)

8TR-17 8TR-18 8TR-17 8TR-18
Hipokotil Boyu  Ortalama Uzunlugu £\ 5750, 007 | 1.8533+0,040 |1,3630£0,039 | 1,5354+0,034
Standart Hata
Istatistiki degerlendirme t= 11.497; p=0.000 t= 3.344, p=0.001
ﬁg‘a Boyu Ortalama Uzunlugu + Standart| 4 oe7640 076 | 2,5467+0,066 | 1,1098+0,044 | 0,9435+0,029
Istatistiki degerlendirme t= 6.871, p=0.000 t= 3.169; p=0.002
Oralama Lateral Kok Sayist = Standart| 3 6474+0,0038 |6,9316:0,3112 |0,263040,056 | 0,465520,054
Istatistiki degerlendirme t= 7.139; p=0.000 t= 2.612; p=0.009
Kotiledon “Boyu Ortalama - Uzunlugu £ 4 575640 0063 | 0,3684+0,0047 | 0,2448+0,0072 | 0,3282+0,0040
Standart Hata
Istatistiki degerlendirme t= 0.535; p=0.593 t= 10.219; p=0.000
Kotiledon ~ Eni Ortalama  Uzunlugu £ 4 661340 0071 | 0,6878+0,0087 | 0,4482+0,012 | 0,5333+0,0043
Standart Hata
Istatistiki degerlendirme t= 2.320; p=0.020 t= 6.496; p=0.000
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R. sativus fidecikleri artan Na,CO; konsantrasyonlarinda, fotoperyodik indiiksiyon altinda 8 TR-18’de, karanlik
uygulamalarinda 8TR-17’de daha iyi hipokotil, ana kok ve lateral kok gelisimleri sergilediler. Genotipler diizeyinde
izlenen farkliliklar her iki inkiibasyon ortamu i¢in de istatistiksel 6neme sahipti. Artan konsantrasyonlarda uygulanan
Na,CO3z’m etkisiyle kotiledon gelisimlerinde ortaya ¢ikan degisimler genotipler diizeyinde degerlendirildiginde ise,
hem fotoperyot hem de karanlik uygulamalarinda 8TR-18 genotipinde daha iyi kotiledon gelisimleri saptandi. Ancak
farkliligin karanlik uygulanan serilerde kotiledon eni ortalama uzunluklari igin istatistiksel anlami1 yoktu (Tablo 1.6).

Tablo 1.6. Na,CO;s tipi tuz stresi altinda fotoperyot ve karanlik uygulanan R. sativus fideciklerinin hipokotil, ana kok,
lateral kok ve kotiledon gelisimlerinin genotipler diizeyinde kargilagtiriimasi.

Raphanus sativus

Raphanus sativus

Na,COs (Fotoperyot Uygulamasi) (Karanlik Uygulamasi)

8TR-17 8TR-18 8TR-17 8TR-18
pibokotil Boyu Ortalama Uzunlugu & Standart 1 573040031 | 1,6885:0,034 1,6623:0,045 | 1,55000,032
Istatistiki degerlendirme t= 6.774, p=0.000 t= 2.089; p= 0.037
K&k Boyu Ortalama Uzunlugu + Standart Hata 1,8473+0,073 [ 2,0948+0,065 1,0131+0,047 [ 0,8876+0,031

t= 2.543; p= 0.011
3,9066+0,3146 | 5,23750,2937
t= 3.092; p= 0.002

Istatistiki degerlendirme
Ortalama Lateral Kok Sayis1 + Standart Hata
Istatistiki degerlendirme

t= 2.325; p= 0.020
0,9291+0,1140 | 0,400420,049
t= 4.862; p= 0.000

ﬁ;’gled"n Boyu Ortalama Uzunlugu + Standart| 5 508,60 0047 | 0,367840,0053 | 0,2687+0,0070 | 0,3294+0,0055
Istatistiki degerlendirme t= 2.733; p=0.006 t= 6.802; p=0.000
ﬁ;’:;led"“ Eni Ortalama Uzunlugu % Standart | 64756 0087 | 0,7095+0,013 0,47430,011 | 0,4996+0,0078

Istatistiki degerlendirme t= 3.860; p=0.000 t= 1.890; p=0.059

3.2. Morfometrik gozlemlerin tiirler diizeyinde karsiastiriimasi

L. esculentum cv. H-2274 ve 11D-230 ile R. sativus cv. 8TR-17 ve 8TR-18 genotiplerinde NaCl tipi tuz stresi
altinda elde edilen hipokotil boyu ortalama uzunluklarinin, kontrol grup verileri ile birlikte her iki tiir diizeyinde genel
bir degerlendirmesi yapildiginda, fotoperyot uygulamalarinda R. sativus’ta, karanlik uygulamalarinda L. esculentum’da
daha yiiksek degerler ile temsil edilen hipokotil gelisimleri saptandi. NaCl tipi tuz stresi altinda, hem fotoperyodik
indiiksiyon altinda hem de karanlik sartlarda ana kok gelisimlerinin L. esculentum’da, lateral kok gelisimlerinin R.
sativus’ta daha iyi oldugu goriildii. Fotoperyodik indiiksiyon altinda L. esculentum’da, karanlik uygulamalarinda R.
sativus’ta daha yiiksek degerler ile temsil edilen kotiledon boyu ortalama uzunluklari izlenirken, benzer uygulamalar ile
kotiledon eni ortalama uzunluklarinin tiirler diizeyinde genel bir degerlendirmesi yapildiginda ise hem fotoperyot hem
de karanlik uygulamalarinda R. sativus’ta ¢ok daha yiiksek degerler veren kotiledon gelisimleri belirlendi. Farkliliklar,
ele alinan tiim parametrelerde her iki inkiibasyon ortami igin de istatistiksel dneme sahipti (Tablo 2.1).

Tablo 2.1. NaCl tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum ve R. sativus’un hipokotil, ana
kok, lateral kok ve kotiledon gelisimlerinin tiirler diizeyinde karsilagtirilmasi.

NaCl Fotoperyot Uygulamasi Karanlik Uygulamasi
L. esculentum R. sativus L. esculentum R. sativus
ﬂ;ﬁ;k"m Boyu Ortalama Uzunlugu + Standart | 4 49,6, 919 1,752240,029 | 2,246740,032 | 1,5096+0,025

Istatistiki degerlendirme

t= 11.445; p=0.000

t= 15.747; p=0.000

K&k Boyu Ortalama Uzunlugu + Standart Hata

2,6572+0,048

[ 2,2421+0,048

1,9741+0,036

[ 1,1200+0,030

Istatistiki degerlendirme

t= 6.154; p=0.000

t= 16.230; p=0.000

Ortalama Lateral Kok Sayisi = Standart Hata | 2,842320,071 | 5,017020,2322 | 0,49550,023 | 1,17110,086
Istatistiki degerlendirme t= 12.325; p=0.000 t= 9.429; p=0.000
Sotledon Boyu Ortalama Uzunlugu = Standart | g 718640012 [0,374540,0036 | 0,068£0,0053  |0,326740,0031
Tstatistiki degerlendirme t= 27.507, p=0.000 t= 35204, p=0.000
Eggled"“ Eni Ortalama Uzunlugu & Standart| 1499, 0008 | 0,6980+0,0064 |0,01240,0000 | 0,5427+0,0042

Istatistiki degerlendirme t= 77.042; p=0.000 t = 155.489; p=0.000

Her ne kadar her iki tuz uygulamasinda tiirler diizeyinde ¢ok belirgin kantitatif farkliliklar izlense de, L.
esculentum ve R. sativus fidecikleri, hipokotil, ana kok, lateral kok ve kotiledon geligsimlerinde Na,COj tipi tuz stresine,
NaCl tipi tuz stresine gosterdiklerine benzer tepkiler verdiler. Na,SO, tipi tuz stresi altinda da benzer 6zelliklerle
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kargilagildi. Ancak Na,SO, tipi tuz stresi altinda karanlik uygulamalarinda L. esculentum’da daha yiiksek degerler ile
temsil edilen lateral kok gelisimleri belirlendi. Farkliliklar tim parametre ve inkiibasyon ortamlari igin istatistiksel
anlam tagtyordu (Tablo 2.2-2.3).

Tablo 2.2. Na,SO, tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum ve R. sativus’un hipokotil, ana
kok, lateral kok ve kotiledon gelisimlerinin tiirler diizeyinde karsilastirilmast.

Na,SO, Fotoperyot Uygulamasi Karanlik Uygulamasi

L. esculentum | R. sativus L. esculentum R. sativus
Hipokotil Boyu Ortalama Uzunlugu 1) 390,010 |1587240026 |3.313740043 | 1,450040,026
Standart Hata
[statistiki degerlendirme t= 6.796; p=0.000 t= 28.630; p=0.000
EZ; Boyu Ortalama Uzunlugu + Standart |, 9556, 055 | 2229840051 |3,6448£0065 | 1,0259+0,026
[statistiki degerlendirme t= 9.237; p=0.000 t= 27.234; p=0.000
S:tzlama Lateral Kok Sayist & Standart| 5 6917.6 081 | 5510340,2202 | 1,.245040,034 | 0,36520,039
Istatistiki degerlendirme t= 7.947; p=0.000 t= 15.543; p=0.000
Kotiledon Boyu Ortalama Uzunlugu +

0,6746:0,0010 | 0,3703+0,0038 | 0,1617+0,0076 | 0,2869+0,0044
Standart Hata
Tstatistiki degerlendirme t= 28.843;, p=0.000 t= 10.941; p=0.000
Kotiledon Eni  Ortalama - Uzunlugu /4 157640 0027 | 0.6756£0,0057 | 0,030£0,0015 | 0,4911+0,0068
Standart Hata
Tstatistiki degerlendirme t= 81.300; p=0.000 t= 90.193; p=0.000

Tablo 2.3. Na,COs tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum ve R. sativus’un hipokotil, ana
kok, lateral kok ve kotiledon gelisimlerinin tiirler diizeyinde karsilagtiriimasi.

Na,CO5 Fotoperyot Uygulamasi Karanlik Uygulamasi

L. esculentum R. sativus L. esculentum | R. sativus
Hipokotil Boyu Ortalama Uzunlugu =\, 5,76.4 017 1542340024 | 2.2555+0,036 | 1,5918+0,026
Standart Hata
Istatistiki degerlendirme t= 7.525; p=0.000 t= 13.048; p=0.000
E;’; Boyu Ortalama Uzunlugu =+ Standart |, c00 1 553 1,980040,049 | 2,0715£0,050 |0,9343+0,026
[statistiki degerlendirme t= 8.692; p=0.000 t= 16.574; p=0.000
(H)gttzlama Lateral Kok Sayist + Standart |, 6095, 570 4,6199+0,2155 | 0,3694+0,023 | 05972+0,053
Istatistiki degerlendirme t= 8.995; p=0.000 t= 4.509; p=0.000
Kotiledon Boyu Ortalama Uzunlugu |4 go96.0 012 0,3588+0,0036 | 0,046+0,0045 | 0,30680,0045
Standart Hata
Tstatistiki degerlendirme t= 22.099; p=0.000 t= 38.283 p=0.000
Kotiledon Eni Ortalama Uzunlugu %4 1493,00029 | 0,6806+0,0081 |0,0080+0,0008 | 0,4901+0,0065
Standart Hata
Tstatistiki degerlendirme t= 62.659; p=0.000 t= 95.750; p=0.000

3.3. Turler dizeyindeki morfometrik gozlemlerde NaCl, Na,SO,4 ve Na,COs tipi tuz stresi etkilerinin karsilastirilmast

Fotoperyot sartlarinda inkiibasyona alman L. esculentum fideciklerinde, en yiiksek degerler ile temsil edilen
hipokotil gelisimleri NaCl uygulamalari ile elde edildi. Bunu Na,SO, uygulamalari ile elde edilen sonuglar izledi.
Ancak NaCl-Na,SO, uygulamalar arasindaki farklilik istatistiksel anlam olusturmadi. En zay1f hipokotil gelisimlerinin
elde edildigi Na,COjz; uygulamalarinda ise hipokotiller, NaCIl ve Na,SO, uygulamalarindan anlamli farkliliklar
sergilediler. Karanlik sartlarda inkiibasyona alman L. esculentum fidecikleri en iyi hipokotil geligimlerini Na,SO,
uygulamalarinda gosterdiler. Na,SO, uygulamalari ile elde edilen deger, NaCI ve Na,CO3 uygulamalari ile elde edilen
degerlerden istatistiksel agidan farkliydi. L. esculentum tiiriine dahil kiiltiir domatesleri, karanlik sartlarda en zayif
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hipokotil gelisimlerini NaCI uygulamalarinda gosterdiler. Ancak Na,CO3;-NaCl uygulamalar1 arasindaki farklilik
anlamli degildi ( Tablo 3.1).

Tablo 3.1. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum ve R. sativus fideciklerinde hipokotil gelisimlerinin tiirler diizeyinde karsilastirilmasi (cm).

Fotoperyot Uygulamast Karanlik Uygulamasi
. . Lycopersicon :
Lycopersicon esculentum | Raphanus sativus esculentum Raphanus sativus
Na,SO | Na,CO Na,S Na,C Na,S Na,C Na,S Na,C
NaCl NaCl NaCl NaCl
4 3 O, O3 O, O3 O, O3
Hipokotil 1752
Boyu 1,3940 |1,3920 | 1,3476 2’ 1,5872 | 1,5423 | 2,2467 | 3,3137 | 2,2555 | 1,5096 | 1,4500 | 1,5918
Uzunlugu
Standart
Hata 0,011 |0,010 (0,011 |0,029 (0,026 |0,024 |0,032 |0,043 |0,036 |0,025 |0,026 |0,026
[statistiki
degerlendir | F=6.039; p=0.002 F=17.533; p=0.000 |F=273.194; p=0.000 |F=7.452; p=0.001
me

Fotoperyot sartlarinda gelismeye terk edilen R. sativus fidecikleri de en iyi hipokotil geligimlerini NaCl
uygulamalarinda gosterdiler. NaCl uygulamalari ile elde edilen ortalama deger, Na,SO, ve Na,CO3 uygulamalari ile
elde edilen degerlerden istatistiksel olarak farkliydi. En zayif hipokotil gelisimleri L. esculentunv’da izlendigi tarzda, R.
sativus'ta da Na,COj; uygulamalarinda elde edildi. Ancak bu seride Na,SO4-Na,CO; uygulamalar1 arasinda izlenen
farkliliklar anlamli degildi. Karanlik sartlarda inkiibasyona alman R. sativus fideciklerinde hipokotil gelisimleri
acisindan en yiiksek performans Na,CO; uygulamalarinda elde edildi. Bunu NaCl ve Na,SO, uygulamalari ile elde
edilen sonuclar izledi. Her ne kadar Na,CO3 uygulamalari ile elde edilen ortalama deger, NaCl ve Na,SO, uygulamalart
ile elde edilen degerlerden istatistiksel dnemi olan farkliliklar gosterse de, NaCl-Na,SO, uygulamalari arasinda izlenen
farkliliklar anlamli degildi ( Tablo 3.1).

Fotoperyot sartlarinda NaCl, Na,SO, ve Na,COj tipi tuz stresi etkilerine maruz birakilan L. esculentum
fideciklerinde en yiiksek degerler ile temsil edilen kok gelisimleri Na,SO, uygulamalar ile elde edildi. Bunu NaCl ve
Na,COj; uygulamalari ile elde edilen sonuglar izledi. Ancak NaCl-Na,CO; uygulamalar1 arasindaki farklilik anlamli
degildi. L. esculentum fidecikleri karanlik sartlarda da en iyi kok gelisimlerini Na,SO, uygulamalarinda gosterdiler.
Elde edilen deger, NaCl ve Na,CO3 uygulamalari ile elde edilen degerlerden anlamli farkliliklar sergiledi. Bu seride en
zayif kok gelisimleri NaCl uygulamalarinda tespit edildi. Ancak NaCl-Na,CO; uygulamalar1 arasindaki farkliligin
istatistiksel degeri yoktu (Tablo 3.2).

Tablo 3.2. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum ve R. sativus fideciklerinde ana kok gelisimlerinin tiirler diizeyinde karsilastiriimasi (cm).

Fotoperyot Uygulamasi Karanlik Uygulamasi

Lycopersicon Raphanus sativus Lycopersicon Raphanus sativus

esculentum esculentum

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl ) 04 NaCl ) 04 NaCl ) 04 NaCl ) 0s
Kok Boyu 2,657 (2,922 |2,606 |2,242 (2,229 |1,980 |1,974 |3,644 |2,071 |1,120 |1,025 |0,934
Uzunlugu 2 6 2 1 8 0 1 8 5 0 9 3
E't:tr;dart 0,048 (0,055 |0,053 |0,048 |0,051 |0,049 |0,036 |0,065 |0,050 |0,030 |0,026 |0,026
ISt?usnkl . F=10.713; p=0.000 F=8.826; p=0.000 F=330.300; p=0.000 |F=11.623; p=0.000
degerlendirme

Fotoperyot sartlarinda NaCl, Na,SO, ve Na,CQO3 tipi tuz stresi etkilerine maruz birakilan R. sativus fidecikleri,
en iyi kok gelisimlerini NaCl uygulamalarinda gosterdiler. Bunu Na,SO, uygulamalari ile elde edilen sonuglar izledi.
Ancak NaCl-Na,SO,4 uygulamalar1 arasindaki farklilik anlamli degildi. En zayif kok gelisimlerine neden olan Na,COj;
uygulamalarinda elde edilen deger ise hem NaCl hem de Na,SO, uygulamalarinda elde edilen degerlerden istatistiksel
olarak farkliydi. R. sativus’'un karanlik sartlarda inkiibasyona alinan serileri de en iyi kok gelisimlerini NaCl
uygulamalarinda, en zayif kok gelisimlerini Na,CO3; uygulamalarinda sergilediler. Ancak bu grupta her 3 tuz tipi
arasinda belirlenen farkliliklar istatistiksel anlam tasiyordu (Tablo 3.2).

Fotoperyot uygulanan L. esculentum fidecikleri, lateral kok gelisimlerinde en iyi performanst Na,SO4
uygulamalarinda gosterdiler. Bunu NaCl ve Na,CO; uygulamalari ile elde edilen sonuglar izledi. Lateral kok
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gelisimlerinde her 3 tuz tipinin yarattig1 farkliliklar istatistiksel acidan anlamliydi. Ayni bitki tiiriine dahil kiiltiir
domatesleri karanlik sartlarda inkiibasyona alindiginda da istatistiksel dnemi olan benzer sonuglarla karsilasildi (Tablo
3.3).

Tablo 3.3. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum ve R. sativus fideciklerinde lateral kok gelisimlerinin tiirler diizeyinde kargilagtirilmasi (adet).

Fotoperyot Uygulamasi Karanlik Uygulamasi
Lycopersicon . Lycopersicon .
esculentum Raphanus sativus esculentum Raphanus sativus
Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,CO
NaCl NaCl NaCl NaCl
04 03 04 03 04 03 04 3
Lateral 28423 |3,6217 | 2,6025 | 5.9170 | 55103 | 4,6199 | 0,4955 | 1,2450 | 0,3694 | 1171 | 0.3652 | 0.5972
Kok Sayisi 1
at:gda” 0,071 |0,081 [0,070 |0,2322|0,2202|0,2155|0,023 |0,034 |0,023 |0,086 |0,039 |0,053
Istatistiki
degerlendir | F=51.951; p=0.000 F=8.650; p=0.000 |F=298.358: p=0.00 |F=41.665; p=0.000
me

Fotoperyot uygulanan R. sativus fideciklerinde en iyi lateral kok gelisimleri NaCl uygulamalarinda elde edildi.
Bunu Na,SO,4 ve Na,COj; uygulamalari ile elde edilen sonuglar izledi. Ancak NaCl-Na,SO, uygulamalari arasindaki
farklilik istatistiksel anlam tasimazken, Na,CO3 uygulamalari diger 2 tuz tipinden anlamli farkliliklar gosteren diigiisler
sergiledi. Karanlik uygulanan R. sativus fidecikleri de en iyi lateral kok gelisimlerini NaCl uygulamalarinda gosterdiler.
Bunu Na,CO; ve Na,SO, uygulamalar: ile elde edilen sonuglar izledi. Bu seride her 3 tuz tipi arasinda belirlenen
farkliliklar istatistiksel dneme sahipti (Tablo 3.3).

NaCl, Na,SO, ve Na,COj; tipi tuz stresi etkilerine maruz birakilan L. esculentum fidecikleri, fotoperyot
sartlarinda kotiledon boylar1 agisindan en iyi gelisimleri NaCl uygulamalarinda gosterdiler. Bunu Na,SO, ve Na,COj3
uygulamalar ile elde edilen sonuglar izledi. Bu seride her 3 tuz tipi arasinda goézlenen farkliliklar istatistiksel agidan
onemliydi. Karanlik sartlarda inkiibasyona alinan L. esculentum fideciklerinde de kotiledon gelisimlerine 3 farkli tuz
tipinin farkli diizeylerde etki ettikleri goriildii. En iyi kotiledon boyu ortalama uzunluklar1 Na,SO, uygulamalarinda elde
edilirken, bunu NaCl ve Na,CO;uygulamalari ile elde edilen sonuglar izledi (Tablo 3.4).

Fotoperyot ve artan konsantrasyonlarda NaCl, Na,SO,4 ve Na,COj3 uygulanan R. sativus fidecikleri, en ylksek
degerlerle temsil edilen kotiledon boyu ortalama uzunluklarimi NaCl uygulamalarinda verdiler. Daha diisiik degerler
sirastyla Na,SO, ve Na,CO; uygulamalariyla elde edildi. Ancak NaCl-Na,SO, uygulamalar1 arasindaki farklilik
istatistiksel anlam tagimiyordu. R. sativus fidecikleri karanlik sartlarda da en iyi kotiledon gelisimlerini NaCl
uygulamalarinda gosterdiler. Istatistiksel anlami olan daha diisiik degerler Na,CO3 ve Na,SOy, siralamasiyla elde edildi
(Tablo 3.4).

Tablo 3.4. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO4 ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum ve R. sativus fideciklerinde kotiledon boyu ortalama uzunluklarinin tiirler diizeyinde karsilagtirilmasi (cm).

Fotoperyot Uygulamast Karanlik Uygulamasi

Lycopersicon . Lycopersicon .

esculentum Raphanus sativus esculentum Raphanus sativus

Na,S | Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 04 NaCl ) 04 NaCl 0, 04 NaCl 0, 0;
Kotiledon Boyu 0,674 10,629 |0,374 |0,370 |0,358 0,161 0,326 |0,286 |0,306
Uzunlugu 0,7186 6 6 5 3 8 0,068 7 0,046 7 9 8
Standart 0012 0,001 0.012 0,003 |0,003 (0,003 |0,005 |0,007 |0,004 |0,003 {0,004 |0,004
Hata ' 0 ’ 6 8 6 3 6 5 1 4 5
IStimStlkl . F=15.372; p=0.000 |F=4.747; p=0.009 F=105.498; p=0.000 |F=24.771;, p=0.000
degerlendirme

L. esculentum fidecikleri, fotoperyodik indiiksiyon altinda en iyi kotiledon genisligini Na,SO, uygulamalarinda
sergilediler. Her ne kadar bu sonucu NaCl ve Na,COj; uygulamalari ile elde edilen sonuglar izlese de, bu seride
istatistiksel anlami olan tek farklilik, Na,SO4 ve Na,CO; uygulamalari arasinda saptandi. L. esculentum’un karanlik
sartlarda inkiibasyona alinan serileri de en iyi kotiledon gelisimlerini Na,SO, uygulamalarinda verdiler. Bu sonucu NaCl
ve Na,COj; uygulanan seriler ile elde edilen sonuglar izledi. Bu kez her 3 tuz tipi arasinda belirlenen farkliliklar
istatistiksel anlam tasiyordu (Tablo 3.5).

R. sativus fidecikleri fotoperyodik indiiksiyon altinda, artan NaCl, Na,SO4 ve Na,COj3; konsantrasyonlarinda, en
yiiksek kotiledon genislik degerini NaCl uygulamalari ile verdiler. Daha diisiik degerler sirasiyla Na,CO;3; ve Na,SO,
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uygulamalarinda elde edildi. Ancak bu seride istatistiksel 6nemi olan tek farklilik, NaCI-Na,SO,4 uygulamalar1 arasinda
izlenen dugiisti. NaCl-Na,CO; ya da Na,SO4;-Na,CO; uygulamalari arasinda anlamli farkliliklar gozlenmedi. R.
sativus'un karanlik sartlarda inkiibasyona alnan fideciklerinde de en yiiksek kotiledon genislik degeri NaCl
uygulamalarinda elde edildi. Bu sonucu Na,SO,4ve Na,CO; uygulamalari ile elde edilen sonuglar izledi; ancak Na,SO,4-
Na,CO; uygulamalar1 arasindaki farklihigin istatistiksel onemi yoktu. NaCl uygulamalart ise hem Na,SO, hem de
Na,CO3uygulamalarindan istatistiksel olarak farkliydi (Tablo 3.5).

Tablo 3.5. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COj tipi tuz stresi etkilerine maruz birakilan L.
esculentum ve R. sativus fideciklerinde kotiledon eni ortalama uzunluklarinin tiirler diizeyinde karsilagtirilmasi (cm).

Fotoperyot Uygulamasi Karanlik Uygulamasi

Lycopersicon . Lycopersicon .

esculentum Raphanus sativus esculentum Raphanus sativus

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 04 NaCl 0, 04 NaCl 0, 04 NaCl 0, 0s
Kotiledon Eni|0,149 |0,157 |0,147 |0,698 | 0,675 |0,680 0012 |0.030 0,008 |0,542 (0,491 |0,490
Uzunlugu 9 0 3 0 6 6 ' ' 0 7 1 1
Standart 0,002 |0,002 |0,002 |0,006 (0,005 |0,008 |0,000 {0,001 |0,000 [0,004 |0,006 |0,006
Hata 8 7 9 4 7 1 9 5 8 2 8 5
Istatistiki _ Lo _ Lo _ Lo F= 27.428; p=
degerlendirme F=3.257; p=0.039 F=3.097; p=0.045 F=106.196; p=0.000 0.000

Calismamizda, fotoperyot ve karanlik sartlarinda, NaCl, Na,SO, ve Na,COg tipi tuz stresinin, L. esculentum ve
R. sativus fideciklerinin hipokotil, ana kok, lateral kok ve kotiledon geligimlerinde neden oldugu degisimler, her iki
bitki tiirii i¢in de genotipler diizeyinde karsilagtirmali ve ¢ok daha ayrintili olarak Tablo 4.1-4.10’da verildi.

3.4. Genotipler duzeyindeki morfometrik gozemlerde NaCl, Na,SO, ve Na,CO; tipi tuz stres etkilerinin
karstlastirilmast

Tablo 4.1. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum fideciklerinde hipokotil gelisimlerinin genotipler diizeyinde karsilastiriimasi (cm).

Lycopersicon esculentum cv. H-2274 Lycopersicon esculentum cv. 11D-230

Fotoperyot Fotoperyot

Uygulamasi Karanlik Uygulamasi Uygulamasi Karanlik Uygulamasi

Na,S Na,C Na,S | Na,C Na,S | Na,C Na,S | Na,C

NaCl ) 0, NaCl ) 0, NaCl ) 0,4 NaCl 0, 0,
Hipokotil Boyu | 1,397 | 1,335 |1,352 | 2,488 |2,527 |2,636 | 1,389 | 1,456 |1,342 |2,002 | 4,155 | 1,818
Uzunlugu 9 3 6 5 3 3 5 0 4 7 9 4
at:;da” 0,012 {0,012 |0,015 |0,044 |0,034 |0,048 |0,019 |0,017 |0,016 | 0,046 |0,067 |0,047
Istatistiki | F=6.286; p=0.002 |F=3.208; p=0.041 |F=11.152; p=0.000 |F=568.180; p=0.000
dﬁerlendlrme

Fotoperyot uygulanan L. esculentum cv. H-2274 fidecikleri, en yiiksek degerlerle temsil edilen hipokotil
geligimlerini NaCl uygulamalarinda gosterdiler. NaCl tipi tuz stresi altindaki fidecikler, Na,CO3; ve Na,SO,
uygulananlardan anlamli farkliliklar sergilediler. Hipokotil gelisimlerinde daha diisiik degerler, Na,CO3; ve Na,SO,
siralamasiyla elde edildi. Ancak Na,CO3;-Na,SO,; uygulamalar1 arasinda izlenen farkliliklar istatistiksel anlam
olusturmadi. Karanlik sartlarda yetistirilen L. esculentum cv. H-2274 fidecikleri, en yiiksek degerlerle temsil edilen
hipokotil gelisimlerini Na,CO3 uygulamalari ile gosterdiler. Bunu Na,SO,; ve NaCl uygulamalar ile elde edilen
sonuglar izledi. Bu gruptaki anlamli tek farklilik Na,CO3-NaCl uygulamalari arasinda idi (Tablo 4.1).

L. esculentum cv. 11D-230 fidecikleri, fotoperyodik indiiksiyon altinda en iyi hipokotil gelisimlerini Na,SO,
uygulamalar1 ile sergilediler. Na,SO, uygulamalart ile elde edilen sonuglar, hem NaCl hem de Na,COj
uygulamalarindan anlamli farkliliklar olusturdu. Hipokotil gelisimlerinde daha diisiik degerler sirasiyla NaCl ve
Na,CO3 uygulamalarinda elde edildi. Ancak bu kez NaCI-Na,CO3uygulamalar1 arasindaki farkliligin istatistiksel 6nemi
yoktu. Karanlik sartlarda inkiibasyona alinan L. esculentum cv. 11D-230"un hipokotil gelisimlerine, 3 farkli tuz tipi
istatistiksel anlamda farkli diizeylerde etki etti. Bu seride en iyi hipokotil gelisimleri Na,SO, uygulamalari ile elde
edilirken, bunu NaCl ve Na,COj3 uygulamalari ile elde edilen sonuglar izledi (Tablo 4.1).
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Tablo 4.2. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum fideciklerinde ana kok gelisimlerinin genotipler diizeyinde kargilastiriimas (cm).

Lycopersicon esculentum cv. H-2274 Lycopersicon esculentum cv. 11D-230
Fotoperyot Uygulamast Karanlik Uygulamast Fotoperyot Uygulamasi Karanlik Uygulamasi
NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO
4 3 4 3 4 3 4 3
Kok Boyu
Uzunlugu 2,8460 | 3,3848 |3,0111 |2,1349 |3,1095 |2,7114 |2,4437 | 2,4011 | 2,1850 |1,8119 |4,2180 |1,3368
ztgtr;da“ 0,068 [0,079 0081 |0058 [0,058 |0075 |0,065 |0070 [0,063 |0042 |0,1152 |0,049
Istatistiki | F=13.279; p= 0.000 F=59.457; p=0.000 F= 4.486; p=0.011 F=388.157; p=0.000
degerlendirme

Fotoperyodik indilksiyon altinda gelismeye terk edilen L. esculentum cv. H-2274 fidecikleri, en yuksek
degerlerle temsil edilen ana kok gelisimlerini Na,SO, uygulamalarinda gosterdiler. Elde edilen deger, NaCI ve Na,COj3
uygulamalar ile elde edilen degerlerden anlamli farkliliklar sergiledi. Bu seride en zayif kok gelisimleri NaCl
uygulamalarinda elde edildi. Ancak NaCI-Na,CO; uygulamalar1 arasindaki farkliligin istatistiksel degeri yoktu.
Karanlik sartlarda inkiibasyona alinan L. esculentum cv. H-2274 fidecikleri de en iyi ana kok gelisimlerini Na,SOy,
uygulamalarinda gosterdiler. Bunu Na,CO; ve NaCl uygulamalar ile elde edilen sonuglar izledi. Bu kez Na,SO,,
Na,COj; ve NaCl uygulamalar1 arasindaki farkliliklar istatistiksel anlam tasiyordu (Tablo 4.2).

Fotoperyot uygulanan L. esculentum cv. 11D-230 fideciklerinde, en yiiksek degerleri veren ana kok gelisimleri
NaCl, Na,SO, ve Na,COj; siralamasiyla elde edildi. Bu grupta NaCI-Na,SO, uygulamalar1 arasindaki farklilik
istatistiksel anlam olusturamadi. NaCI-Na,CO; ve Na,SO4-Na,CO; uygulamalar1 arasinda ise anlamli farkliliklar
belirlendi. Karanlik sartlarda inkiibasyona alinan L. esculentum cv. 11D-230 fidecikleri, NaCl, Na,SO4 ve Na,CO;
uygulamalarina bagli olarak ana kok gelisimlerinde anlamli farkliliklar sergilediler. En yiiksek degerleri veren kok
gelisimleri Na,;SO,4 uygulamalari ile elde edilirken, bunu NaCl ve Na,COj; uygulamalari ile elde edilen sonuglar izledi
(Tablo 4.2).

Tablo 4.3. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO4 ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum fideciklerinde lateral kok gelisimlerinin genotipler diizeyinde kargilagtiriimasi (adet).

Lycopersicon esculentum H-2274 Lycopersicon esculentum 11D-230

Fotoperyot Uygulamast Karanlik Uygulamast Fotoperyot Uygulamasi Karanlik Uygulamasi

NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO NaCl Na,SO | Na,CO

4 3 4 3 4 3 4 3

Lateral Kok
Sayist 2,7595 | 3,1642 |2,4515 | 0,3771 |0,8867 |0,3598 |2,9359 |4,1380 |2,7596 |0,6149 |1,6287 |0,3804
Standart
Hata 0,086 |0,094 |0,089 |0,027 (0,039 |0,032 |0,1165 |0,1318 |0,1082 |0,036 |0,053 |0,033
ISta}tlStlkI . F=15.879; p=0.000 F=81.909; p=0.000 F=39.788; p=0.000 F=243.208; p=0.000
degerlendirme

Fotoperyodik indiiksiyona maruz birakilan L. esculentum cv. H-2274 ve karanlik sartlarda yetistirilen L.
esculentum cv. 11D-230 fideciklerinin lateral kok gelisimlerinde, NaCl, Na,SO, ve Na,CO3 uygulamalarinin yarattigi
degisim, her 3 tuz tipi i¢in de anlamli bulundu. Her 2 genotipte de en yiiksek degerlerle temsil edilen lateral kok
gelisimleri Na,SO, uygulamalarinda elde edilirken, bunu NaCI ve Na,COj3 uygulamalar: ile elde edilen sonuglar izledi.
Karanlik sartlarda yetismeye terk edilen L. esculentum cv. H-2274 ve fotoperyot uygulanan L. esculentum cv. 11D-230
fideciklerinin lateral kok gelisimlerinde de NaCl, Na,SO, ve Na,CO; uygulamalar1 benzer tarzda degisimlere neden
oldu. Ancak bu kez NaCl-Na,CO; uygulamalari arasindaki farkliligin istatistiksel 6nemi yoktu (Tablo 4.3).

Tablo 4.4. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COg tipi tuz stresi etkilerine maruz birakilan L.
esculentum fideciklerinde kotiledon boyu ortalama uzunluklarinin genotipler diizeyinde karsilastirilmasi (cm).

Lycopersicon esculentum H-2274 Lycopersicon esculentum 11D-230

Fotoperyot Uygulamasi Karanlik Uygulamasi Fotoperyot Uygulamasi Karanlik Uygulamasi

NaCl |Na&SO [NaCO |\~ [Na;SO [NaCO | .y |NaSO [NaCO [~ [NaSO [Na,CO

_ 4 3 4 3 4 3 4 3

Kotiledon Boyu | a155 | 7048 | 0,7266 | 0,056 |0,1218 | 0,040 |0,6091 | 0,6180 | 05287 | 0,081 |0,2044 | 0,052
Uzunlugu
E't:tr;da” 0,014 |0,012 |0,016 |0,0070 |0,0098 |0,0059 0,020 |0,016 |0,016 |0,0079 |0,011 |0,0070
Istatistiki| F=14.139; p=0.000  |F=31536; p=0000  |F=8.077; p=0.000 F= 78.524; p= 0.000
degerlendirme
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Fotoperyot ortaminda artan NaCl, Na,SO, ve Na,COj; etkilerine maruz birakilan L. esculentum cv. H-2274
fidecikleri, en yiiksek degerlerle temsil edilen kotiledon boyu ortalama uzunluklarini NaCl uygulamalarinda verdiler.
Bunu Na,CO; ve Na,SO, uygulamalari ile elde edilen sonuglar izledi. Bu seride NaCl tipi tuz stresi, Na,SO, ve Na,CO;
tipi tuz stresinden anlamli farkliliklar sergilerken, Na,SO4,-Na,CO; uygulamalar1 arasindaki farkliligin istatistiksel
degeri yoktu. Karanlik sartlarda, kotiledonlar en iyi gelisimi Na,SO, uygulamalarinda gosterdiler. Na,SO,4 uygulamalari
ile elde edilen ortalama deger, NaCI ve Na,CO3; uygulamalari ile elde edilen degerlerden anlamli farkliliklar olusturdu.
NaCl-Na,CO3 uygulamalari arasindaki farkliligin ise istatistiksel 6nemi yoktu (Tablo 4.4).

Karanlik sartlarda inkiibasyona alinan L. esculentum cv. 11D-230 fidecikleri, NaCl, Na,SO,4 ve Na,COjs tipi tuz
stresi altinda birbirlerinden anlaml farkliliklar gosterdiler. Bu grupta en yiiksek kotiledon boyu ortalama uzunluklari
Na,SO, uygulamalar1 ile elde edilirken, daha diisiik degerlere NaCI ve Na,COj; siralamasiyla ulasildi. Fotoperyodik
indiiksiyona maruz birakilan L. esculentum cv. 11D-230 fidecikleri, en yiiksek degerlerle temsil edilen kotiledon
gelisimlerini Na,SO, uygulamalarinda verdiler. Bunu NaCI ve Na,CO; uygulamalar: ile elde edilen sonuglar izledi.
Ancak NaCl-Na,SO, uygulamalar1 arasindaki farklihigimn istatistiksel 6nemi yoktu. Na,CO3 uygulanan seriler ise NaCl
ve Na,SO, uygulananlardan anlaml farkliliklar sergilediler (Tablo 4.4).

Tablo 4.5. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan L.
esculentum fideciklerinde kotiledon eni ortalama uzunluklarinin genotipler diizeyinde karsilastiriimasi (cm).

Lycopersicon esculentumcv. H-2274 Lycopersicon esculentum cv. 11D-230

Fotoperyot Fotoperyot

Uygulamast Karanlik Uygulamasi Uygulamast Karanlik Uygulamasi

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 0s NaCl 0, 0; NaCl 0, 04 NaCl 0, 04
Kotiledon Eni|0,179 |0,171 |0,168 | 0,009 0,007 |0,116 |0,141 |0,125 0,009
Uzunlugu 6 |1 |6 |2 %97 |1 |3 |0 |2 |0014 0038 |4
Standart 0,003 {0,003 |0,003 |0,001 |0,001 |0,001 |0,004 |0,004 |0,004 |0,001 |0,002 |0,001
Hata 3 5 9 2 8 1 1 0 1 4 3 2
Istatistiki | F=2573: p=0.077 |F=31513; p=0.000 |F=9.431; p=0.000 |F=78.713; p=0.000
degerlendirme

NaCl, Na,SO, ve Na,COj; tipi tuz stresinin, fotoperyodik indiiksiyon altinda gelismeye terk edilen L.
esculentum cv. H-2274 fideciklerinin kotiledon eni ortalama uzunluklarinda neden oldugu degisimler benzerdi.
Karanlik sartlarda inkiibasyona alinan L. esculentum cv. H-2274 fideciklerinde, en yiiksek degerlerle temsil edilen
kotiledon eni ortalama uzunluklar1 Na,SO,4 uygulamalarinda elde edildi. Bunu NaClI ve Na,CO3; uygulamalar ile elde
edilen sonuclar izledi. Na,SO4 uygulamalari, NaCI ve Na,CO3 uygulamalarindan anlamh farkliliklar olusturdu. Ancak
NaCl-Na,CO; uygulamalar1 arasindaki farkliligin istatistiksel dnemi yoktu. (Tablo 4.5).

Fotoperyot ortaminda artan konsantrasyonlarda NaCl, Na,SO, ve Na,CO; uygulanan L. esculentum cv. 11D-
230 fidecikleri, en yiiksek kotiledon eni ortalama uzunluklarin1 Na,SO, uygulamalarinda verdiler. Bunu Na,CO3; ve
NaCI uygulamalari ile elde edilen sonuglar izledi. Ancak Na,CO3-NaCl uygulamalar1 arasinda istatistiksel anlamlilik
olusturan farkliliklar belirlenemezken, Na,SO, uygulamalarinin her iki tuz tipinden de farkli oldugu goriildii. Karanlik
sartlarda, NaCI, Na,SO,4ve Na,COjs tipi tuz stresinin kotiledon gelisimlerinde neden oldugu degisimler anlamli bulundu.
Bu seride en yuksek kotiledon eni ortalama uzunluklar1 Na,SO, uygulamalari ile elde edilirken, istatistiksel anlamlilik
olusturan daha diisiik degerler NaCI-Na,COj siralamasiyla izlendi (Tablo 4.5).

Tablo 4.6. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COjs tipi tuz stresi etkilerine maruz birakilan R.
sativus fideciklerinde hipokotil gelisimlerinin genotipler diizeyinde karsilastiriimasi (cm).

Raphanus sativus cv. 8TR-17 Raphanus sativus cv. 8TR-18

Fotoperyot Fotoperyot

Uygulamast Karanlik Uygulamasi Uygulamast Karanlik Uygulamasi

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 0s NaCl 0, 0; NaCl 0, 04 NaCl 0, 04
Hipokotil Boyu | 1,359 |1,275 | 1,373 | 1,488 |1,363 |1,662 |2,142 |1,853 |1,688 |1521 |1,535 |1,550
Uzunlugu 7 0 4 8 0 3 7 3 5 4 4 0
at:gda” 0,029 |0,027 0,031 |0,041 [0,039 |0,045 [0,044 0,040 |0,034 |0,031 |0,034 |0,032
Istatistiki F=3.357; p=0.035 |F=13.182; p=0.000 |F=32.828; p=0.000 |F=0.214; p=0.808
degerlendirme

Fotoperyodik indiiksiyon altinda gelismeye terk edilen R. sativus cv. 8TR-17 fidecikleri, en iyi hipokotil
gelisimlerini Na,COj3; uygulamalar1 ile verdiler. Bunu NaCI ve Na,SO, uygulamalari ile elde edilen sonuglar izledi.
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Ancak Na,CO3-NaCl uygulamalar1 arasindaki farklihigin istatistiksel anlami yoktu. Karanlik sartlarda inkiibasyona
alinan R. sativus cv. 8TR-17 fidecikleri de benzer sonuglari verdiler. Ancak bu kez tuzlarin hipokotil gelisimlerinde
yarattig1 degisimler arasinda anlaml farkliliklar vardi (Tablo 4.6).

Fotoperyodik indiiksiyon altinda NaCI, Na,SO, ve Na,CO; tipi tuz stresi, R. sativus cv. 8TR-18’in hipokotil
geligimlerinde istatistiksel anlami olan degisimlere yol agti. Fidecikler, bu seride en yiiksek degerlerle temsil edilen
hipokotil gelisimlerini NaCI, Na,SO4 ve Na,CO; siralamasiyla verdiler. Karanlik sartlarda ise aym tuzlar, fideciklerin
hipokotil gelisimlerinde istatistiksel 6nemi olan farkliliklar olusturamadilar; benzer degisimlere neden oldular (Tablo
4.6).

Tablo 4.7. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO,4 ve Na,COjs tipi tuz stresi etkilerine maruz birakilan R.
sativus fideciklerinde ana kok gelisimlerinin genotipler diizeyinde kargilagtirilmasi (cm).

Raphanus sativus cv. 8TR-17 Raphanus sativus cv. 8TR-18

Fotoperyot Fotoperyot

Uyeulamas! Karanlik Uygulamasi Uyeulamast Karanlik Uygulamasi

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 0; NaCl ) 0; NaCl 0, 0,4 NaCl 0, 04
Kok Boyu 2,155 (1,857 (1,847 |1,185 |1,109 |1,013 [2,327 |2,546 |2,094 |1,082 |0,943 |0,887
Uzunlugu 9 8 3 1 8 1 8 7 8 9 5 6
at:;dart 0,073 (0,076 |0,073 |0,049 |0,044 |0,047 |0,062 |0,066 |0,065 |0,038 |0,029 |0,031
Istzjltlst|k| . F=5.784; p=0.003 F=3.237; p=10.040 F=12.485; p=0.000 |F=9.592; p=0.000
degerlendirme

Fotoperyot uygulanan R. sativus cv. 8TR-17 fidecikleri, en yiiksek degerlerle temsil edilen kok gelisimlerini
NaCl uygulamalarinda gosterirlerken, bunu Na,SO, ve Na,CO; uygulamalari ile elde edilen sonuglar izledi. NaCl
uygulamalar ile elde edilen ortalama deger, Na,SO, ve Na,CO; uygulamalarindan anlaml farkliliklar olusturdu.
Na,SO,4-Na,COj; uygulamalart arasinda belirlenen farkliligin ise istatistiksel 6nemi yoktu. Karanlik sartlarda yetistirilen
R. sativus cv. 8TR-17 fidecikleri de benzer sonuglari verdiler. Ancak bu kez yalnizca NaCI-Na,CO3z uygulamalari
arasinda gozlenen farklilik istatistiksel anlam tagiyordu (Tablo 4.7).

NaCl, Na,SO, ve Na,COs tipi tuz stresi altinda fotoperyodik indiiksiyona maruz birakilan R. sativus cv. 8TR-
18 fideciklerinin kok gelisimlerinde istatistiksel anlami olan farkliliklar tespit edildi. Fidecikler bu seride en iyi kok
gelisimlerini NaySOy, en zayif kok gelisimlerini de Na,CO3; uygulamalarinda verdiler. Karanlik sartlarda yetistirilen R.
sativus cv. 8TR-18 fideciklerinde, ayni inkiibasyon ortamlarinda yetistirilen 8TR-17’ye benzer tarzda, en iyi kok
gelisimleri NaCl uygulamalar ile elde edilirken, bunu Na,SO,4 ve Na,CO; uygulamalari ile elde edilen sonuglar izledi.
NaCl uygulamalarn ile elde edilen ortalama deger, Na,SO, ve Na,COjz; uygulamalar1 ile elde edilenlerden anlamli
farkliliklar olustururken, Na,SO4-Na,COj3 uygulamalari arasinda istatistiksel onemi olan bir farklilik gézlenmedi (Tablo
4.7).

Tablo 4.8. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COs tipi tuz stresi etkilerine maruz birakilan R.
sativus fideciklerinde lateral kok gelisimlerinin genotipler diizeyinde kargilagtirilmasi (adet).

Raphanus sativus cv. 8TR-17 Raphanus sativus cv. 8TR-18

Fotoperyot Fotoperyot

Uyeulamas! Karanlik Uygulamas1 Uyeulamast Karanlik Uygulamasi

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, o NaCl ) o) NaCl 0, 04 NaCl 0, 04
Lateral Kok 4,778 |3,842 |3,906 |1,952 |0,263 |0,929 |7,049 |6,931 |5,237 |0,727 |0,465 |0,400
Sayisi 7 4 6 7 0 1 5 6 5 8 5 4
Standart 0,326 |0,293 |0,314 |0,190 0,114 |0,323 | 0,311 | 0,293
Hata 5 8 6 9 0,056 0 9 2 7 0,072 |0,054 |0,049
ISt?tIStlkl . F=2.894; p=0.056 F=46.315; p=0.000 |F=10.495; p=0.000 |F=8.614; p=0.000
dﬁerlendlrme

Fotoperyot uygulanan R. sativus cv. 8TR-17 fideciklerinin lateral kok gelisimlerinde NaCl, Na,SO, ve Na,COs
tipi tuz stresinin neden oldugu degisimler benzerdi. Karanlik sartlarda ise ayni genotip en yiiksek degerlerle temsil
edilen lateral kok gelisimlerini NaCI uygulamalarinda gosterirken, bunu Na,COj3; ve Na,SO,uygulamalart ile elde edilen
sonuclar izledi (Tablo 4.8).

R sativus cv. 8TR-18 fidecikleri en yiiksek degerlerle temsil edilen lateral kok gelisimlerini NaCl
uygulamalarinda gosterdiler. Bunu Na,SO,4 ve Na,CO; uygulamalari ile elde edilen sonuglar izledi. Ancak fotoperyodik
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indiiksiyon altinda NaCI-Na,SO,, karanlik sartlarda ise Na,SO4-Na,CO; uygulamalarinin lateral kok gelisimlerinde
yarattif1 degisimler arasinda istatistiksel fark olmadi (Tablo 4.8).

Tablo 4.9. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COj tipi tuz stresi etkilerine maruz birakilan R.
sativus fideciklerinde kotiledon boyu ortalama uzunluklarinin genotipler diizeyinde karsilasgtirilmasi (cm).

Raphanus sativus cv. 8TR-17 Raphanus sativus cv. 8TR-18

Fotoperyot Fotoperyot

Uygulamast Karanlik Uygulamasi Uygulamast Karanlik Uygulamasi

Na,S Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 0; NaCl ) 0; NaCl 0, 04 NaCl 0, 04
gg"l'fdon 0,362 |0,372 0,348 |0,300 |0,244 |0,268 [0,386 |0,368 |0,367 |0,341 |0,328 |0,329
- 9 6 3 9 8 7 0 4 8 3 2 4
Uzunlugu
Standart 0,005 | 0,006 |0,004 |0,005 |0,007 |0,007 |0,005 |0,004 |0,005 |0,003 |0,004 |0,005
Hata 1 3 7 3 2 0 1 7 3 6 0 5
Istatistiki F=4.856; p=0.008 |F=18.453; p=0.000 |F=4.167; p=0.016 |F=2.674; p=0.069
degerlendirme

Fotoperyot uygulanan R. sativus cv. 8TR-17 fideciklerinde, tuz tipindeki degisimlere bagh olarak izlenen ve
istatistiksel anlami olan tek farklilik, Na,SO,4ve Na,CO; uygulamalari arasinda gozlendi. Bu grupta en yiiksek kotiledon
boyu ortalama uzunluklari Na,SO,4 uygulamalari ile elde edilirken, bunu NaCI ve Na,COj3; uygulamalari ile elde edilen
sonuglar izledi. Karanlik gartlarda ise tiim tuz tiplerinin kotiledon gelisiminde yarattigi degisimler anlamli bulundu. Bu
grupta en yiiksek kotiledon boyu ortalama uzunluklart NaCl uygulamalar ile elde edilirken, bunu Na,CO3; ve Na,SO,4
uygulamalari ile elde edilen sonuglar izledi.

NaCl, Na,SO, ve Na,CO; tipi tuz stresinin, karanlik sartlarda inkiibasyona alinan R. sativus cv. 8TR-18
fideciklerinin kotiledon boyu ortalama uzunluklarinda yol actif1 degisimler benzerdi. Buna karsin, fotoperyodik
indiiksiyon altinda gelismeye terk edilen ve NaCl uygulanan 8TR-18 fidecikleri, Na,SO4 ve Na,CO; uygulananlardan
anlamli farkliliklar sergilediler. Bu genotipte en yiiksek kotiledon boyu ortalama uzunluklar1 NaCI uygulamalari ile en
diisiik kotiledon boyu ortalama uzunluklar1 Na,CO3 uygulamalar1 ile elde edildi. Ancak fotoperyodik indiiksiyon
altinda, Na,SO4-Na,CO3 uygulamalari arasindaki farkliligin da istatistiksel 6nemi yoktu (Tablo 4.9).

Tablo 4.10. Fotoperyot ve karanlik uygulanan ve NaCl, Na,SO, ve Na,COjs tipi tuz stresi etkilerine maruz birakilan R.
sativus fideciklerinde kotiledon eni ortalama uzunluklarinin genotipler diizeyinde kargilastirilmasi (cm).

Raphanus sativus cv. 8TR-17 Raphanus sativus cv. 8TR-18

Fotoperyot Fotoperyot

Uygulamast Karanlik Uygulamasi Uygulamast Karanlik Uygulamasi

Na,S | Na,C Na,S Na,C Na,S Na,C Na,S Na,C

NaCl 0, 04 NaCl ) 04 NaCl 0, 0s NaCl 0, 0,
Kotiledon Eni|0,682 [0,661 |0,647 |0,538 |0,448 |0,474 (0,713 |0,687 |0,709 |0,545 |0,533 |0,499
Uzunlugu 0 3 2 6 2 3 9 8 5 1 3 6
Standart 0,008 |0,007 |0,008 |0,007 0,009 |0,008 0,004 (0,004 |0,007
Hata S A e e P A A P F
Istatistiki | F=4528: p=0011 |F=18.044; p=0000 |F=1849; p=0158 |F=16.073; p=0.000
degerlendirme

Fotoperyot ve artan konsantrasyonlarda NaCl, Na,SO, ve Na,CO3 uygulanan R. sativus cv. 8TR-17 fidecikleri,
en yiiksek kotiledon eni ortalama uzunluklarin1 NaCl uygulamalarinda verdiler. Bunu Na,SO, ve Na,CO; uygulamalari
ile elde edilen sonuglar izledi. Ancak bu seride sadece NaCl-Na,CO; uygulamalari arasinda izlenen farklilik istatistiksel
anlam tagiyordu. Karanlik sartlarda da fidecikler en yiiksek kotiledon eni ortalama uzunluklarin1 NaCl uygulamalariyla
verdiler. Bu kez NacCl tipi tuz stresi altinda elde edilen ortalama deger, Na,SO, ve Na,COj tipi tuz stresi altinda elde
edilen degerlerden istatistiksel anlamda farkliydi. Daha diisiik ortalama degerler Na,CO3-Na,SO, siralamasiyla saglandi.
Ancak Na,CO3-Na,SO, uygulamalari arasindaki farkliligin istatistiksel degeri yoktu (Tablo 4.10).

Fotoperyodik indiiksiyon altinda inkiibasyona aliman R. sativus cv. 8TR-18 fideciklerinin kotiledon eni
ortalama uzunluklarinda, NaCI, Na,SO, ve Na,COj tipi tuz stresinin neden oldugu degisimler benzerdi. Karanlik
sartlarda NaCI-Na,SO, uygulamalar1 arasindaki farkliligin da anlamli olmadigi goriildii. NaCI-Na,CO3;, Na,SO,-
Na,CO3; uygulamalar1 arasinda izlenen farkliliklarin ise istatistiksel onemi vardi. Bu grupta en yiiksek degerleri veren
kotiledon eni ortalama uzunluklarina NaCI, Na,SO, ve Na,COj siralamasiyla ulasildi (Tablo 4.10).
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4. Sonuglar ve tartisma

Toprak tuzlulugu, evvelce islenmemis karasal alanlarin kullanimimni kisitladigi ve {irliin verimini
sinirlandirdigindan dolay1 diinya gida iiretiminin bilylik bir problemi oldugu gibi, toprak tuzlulugunun yol actig1 dogal
sinirlar tarimsal tiretimin enerji diizeyi ve besinsel potansiyelinde de smirlayicidir (Yokoi vd., 2002). Tuz problemleri,
toprak tuz igeriginin dogal olarak yiiksek ve yagislarin filtrasyon igin yetersiz oldugu kurak ve yari kurak iklim
bolgelerinde ¢ok daha kritik bir problem olarak algilanmaktadir (Qian vd., 2001). Bitki yasaminin her asamasinda
oldugu gibi, stres sartlart altinda da genotip sonucu degistirebilen en kritik faktdrdiir. Bitkilerin tuzlulugu tolere etme
mekanizmalar1 komplekstir; molekiiler sentez, enzim indiiksiyonu ve membran transportu arasindaki interaksiyonlari
igerir (Taiz ve Zeiger, 2002).

Bir ¢aligmada, bazi arpa genotiplerinin ¢oklu dizi melezlerinden olusan bir populasyonda, fide evresi
ozellikleri tuza tolerans yoniinden incelendiginde, degerlendirme kapsamina alinan 8 farkli arpa genotipi ve bunlarin
coklu dizi melezlerinden olusan 15 F; populasyonu igerisinde yalnizca 3 melez populasyonun tuza tolerans yoniinden
umit verici oldugu bildirilmektedir (Yilmaz ve Konak, 2000). 12 farkli arpa genotipini tohum ¢imlenme evreleri
stiresince 1:1 M oraninda NaCl ve CaCl; igeren farkli konsantrasyonlarda (kontrol, 100, 200 ve 300 mM) ve farkli
elektriksel iletkenlik degerlerine sahip (EC: 0.05=kontrol, 10.6, 19.0 ve 27.0 dSm™) soliisyonlarda tuz tolerans
acisindan degerlendiren bir ¢alismada, tohum ¢imlenme yiizdesi ve tohum hayatta kalimi parametrelerinde tuzluluk
seviyesi x genotip interaksiyonlar etkilerine isaret eden sonuglarla karsilasilirken, ele alinan parametrelerde genotipler
arasinda biiyiik varyasyonlara tanik olundugu belirtilmistir (Othman vd., 2006). Arpa genotiplerinin tuza
toleranslarindaki anlaml farkliliklar ve artan tuz konsantrasyonlarina (3.4-59.3-133.3-216.6 ve 314.5 mM NaCl) farkl
tepkilerinin incelendigi bir baska ¢alismada, ¢imlenme yiizdesi ve kuru agirligin bir fonksiyonu olarak ifade edilen tuza
tolerans indeksi, tuza tolerant arpa genotiplerinin seleksiyonunda en givenilir seleksiyon kriteri olarak belirtilmistir
(Bagc1 vd., 2003). Carthamus tinctorius’ta 3 farkli genotipin ¢imlenme ve fide gelisimleri tizerine farkl toprak tuzluluk
seviyelerinin (0.8-2.5-5.1-8.7-13-15.2 ve 23 dSm™) etkilerini belirlemek amaciyla yapilan bir arastirmada, kok ve
toprak Ustii uzunluklari, kok ve toprak tstii kuru agirliklari, kok/toprak tstii kuru agirlik oranlari ile kok ve toprak {istii
kuru agirhik stres indeksi parametreleri iizerinde calisildiginda, arastirilan bitki genotiplerinin erken biiyiime
periyodundaki Ozelliklerinin topraktaki tuz konsantrasyonlariyla anlamli bir sekilde etkilendigi gériilmis, bununla
birlikte bu genotiplerin tuz konsantrasyonlarina tepkilerinin de farkli oldugu belirtilmistir (Kaya vd., 2003).

Cozelti kiiltiirlerinde artan tuz konsantrasyonlarinin (2.2-5.2-8.2-11.2 ve 14.2 dSm™) etkilerine maruz birakilan
2 ayr1 Poa pratensis genotipi ile yapilan bir ¢aligmada, tuzluluk, genotip ve tuzluluk-genotip interaksiyonlar1 yaprak su
potansiyeli bilesenlerini anlaml sekilde etkilemis, tuzun uygulanmadigi durumlarda yaprak su potansiyeli bilesenleri
her iki genotip i¢in de benzer degerlerle ifade edilirken, tuz konsantrasyonlarinin artisiyla, genotiplerin su, osmotik ve
basing potansiyelleri birbirinden farklilasmis, galismada genotipler arasinda tuza karsi bityiime tepkileri ve tuzluluk
toleransindaki farkliliklar daha yiiksek kok biiylimesinin muhafazast ve daha fazla pozitif turgor ile iliskilendirilirken,
tuza dayanikli Poa pratensis genotipleri gelistirebilmek i¢in s6z konusu kriterlerin bitki 1slah programlarinda etkinlikle
kullanilabileceginden de bahsedilmistir (Qian vd., 2001). Tuz stresine domates bitkilerinin bir morfolojik tepkisi olarak
yaprak epinastisinde artiglar gortilmiis, ancak bu tepkinin o6zellikle genotipe bagli olarak degiskenlik gdsterdigi ve
bunun neticesinde de tuza tolerant genotiplerin daha az epinasti sergiledikleri belirtilmistir (Iklil vd., 2000). 7 farkli
konsantrasyonda hazirlanan artan tuzluluk seviyelerine (EC: 2.6’dan 20.1 dSm™e, degisen oranlarda) 12 farkli Vigna
unguiculata genotipinin biiyiime tepkilerini inceleyen bir calismada, yapilan istatistiksel analizler, 2.6-20.1 dSm™
arasinda degisen tuzlulugun yaprak alani, yaprak kuru agirhigi, govde kuru agirligi ve kok kuru agirligini anlamh
sekilde azalttigin1 gostermis, ¢alismada yaprak alani ve yaprak kuru agirligi parametreleri tizerinde anlamli bir tuz x
genotip interaksiyon etkisi belirlendiginden dolayi, test edilen genotipler arasinda tuz tolerans farkliliklar1 oldugu
bildirilmistir (Wilson vd., 2006). 9 farkli bugday genotipinin ¢imlenme ve geng fide donemlerindeki tuza toleranslarini
saptamak amaciyla sera sartlarinda farkli tuz konsantrasyonlarinda (kontrol ve 8- 16 ve 24 mmhos/cm) yiritilen bir
aragtirmada, siirme giicii, kok boyu, fide boyu, kok kuru agirligi, fide kuru agirligi, toplam kuru agirlik ve tuza tolerans
indeksi parametreleri iizerinde ¢alisildiginda, genotipler ve tuz konsantrasyonlar: arasinda istatistiksel olarak anlamli
farkliliklardan bahsedilmistir (Konak vd., 1999).

Elkoca ve arkadaslari, artan NaCl konsantrasyonlarinin fasulye genotiplerinin ¢imlenme ve fide gelisimleri
iizerine olan etkilerini inceledikleri arastirmalarinda, ¢imlenme ve ¢ikis Ozellikleri agisindan inceleme kapsamina
aldiklar1 toplam 95 farkli fasulye genotipi arasinda, tuzluluga dayanikli genotiplerin 1slah1 amaciyla yiiriitilmesi
planlanan bir ¢alismaya kaynak teskil edebilecek yeterli genetik varyasyonun bulundugunu ifade etmektedirler (Elkoca
vd., 2003). Buna karsin NaCl tipi tuz stresi altinda 4 ayr1 Vigna radiata genotipini tuzluluk toleransi agisindan
degerlendiren bir ¢alismada, tohumlarin ¢imlenme yiizdelerinde ve ¢imlenme sonrasi fide hayatta kalimlarinda, tuz
hasar1 semptomlarinda anlamli genotipik farkliliklar gézlendigi kaydedilmekte, oysa tuz stresi altinda herhangi bir
gelisim evresinde govde nekrozisi i¢in higbir genotipik farkliligin elde edilemedigi bildirilmekte, uygulanan NaCI
tuzlulugu tiim genotiplerin siirgiin kuru agirliklarini anlamh sekilde etkilerken, bu parametrede de higbir genotip ya da
NaCl interaksiyonundan bahsedilmemektedir (Ahmad vd., 2005). Iris hexagona’nin 10 dogal populasyonu iizerinde
tuzlulugun etkilerini belirlemek amaciyla yapilan bir ¢aligmada ise, 10 rastgele se¢ilmis Iris hexagona populasyonundan
bitkiler, farkli tuzluluk uygulamalar1 altinda sadece toprak iistii: toprak alti organlari paylasim oranlarinda anlamli
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farkliliklar sergilemisler, degerlendirme kapsamina alinan diger parametrelerde ise tuzluluga farkli sekillerde tepkiler
vermemislerdir (Van Zandt vd., 2003).

Bizim ¢alismamizda da, fotoperyodik indiiksiyon altinda ve karanlik sartlarda NaCI, Na,SO, ve Na,COj tipi
tuz stresi etkilerine maruz birakilan L. esculentum ve R. sativus’ta, inceleme kapsamina alinan biitiin makromorfolojik
parametrelerde sonug iizerinde etkili en kritik faktoriin genotip etkisi oldugu goriildii. Nitekim c¢alismamizda, L.
esculentum ve R. sativus fideciklerinde, artan konsantrasyonlarda uygulanan NaCl, Na,SO4 ve Na,COj3’in etkisiyle
hipokotil gelisimlerinde ortaya ¢ikan degisimler kontrol grup verileri ile birlikte tiir i¢cinde genotipler diizeyinde
degerlendirildiginde, L. esculentum’da NaCl ve Na,COj tipi tuz stresi altinda, hem fotoperyot hem de karanlik
uygulamalarinda H-2274 genotipinin 11D-230 genotipinden daha iyi hipokotil gelisimleri sergiledigi goriildii. Ancak
genotipler arasinda belirlenen farkliliklar, her iki tuz tipi i¢in de fotoperyot uygulamalarinda istatistiksel anlam
tasimiyordu. Na,SO, tipi tuz stresi altinda, NaCl ve Na,CO; uygulamalarindan farkli olarak, hem fotoperyodik
indiiksiyon altinda hem de karanlik sartlarda 11D-230 genotipi H-2274 genotipinden daha iyi hipokotil gelisimleri
gosterdi. Genotipler arasinda izlenen farkliliklar her iki uygulama i¢in de istatistiksel oneme sahipti. R. sativus’ta artan
NaCl ve Na,SO, konsantrasyonlarinin etkisi altinda, hem fotoperyot hem de karanlik uygulamalarinda 8 TR-18 genotipi
8TR-17’den daha iyi hipokotil gelisimleri sergiledi. Ancak NaCl ve karanlik uygulamalarinda her iki genotip arasinda
izlenen farkliliklar istatistiksel anlam tagimiyordu. Na,COj3 ve karanlik uygulamalarinda ise 8TR-17 genotipinde daha
yiiksek degerler ile temsil edilen hipokotil gelisimleri belirlendi. Buna karsin Na,COs-fotoperyot kombinasyonunda
8TR-18 yine daha Ustiindd.

NaCl, Na,SO, ve Na,CO; tipi tuz stresi altinda, L. esculentum ve R. sativus’un hipokotil geligimlerinin tlrler
diizeyinde genel bir degerlendirmesi yapildiginda, her 3 tuz tipinin de fotoperyot uygulanan serilerinde R. sativus’ta,
karanlik uygulamalarinda L. esculentum’ta daha yiiksek degerler ile temsil edilen hipokotil geligimleri saptandi.
Farkliliklar tiim uygulamalarda istatistiksel agidan anlamliydi.

L. esculentum fideciklerinde artan konsantrasyonlarda uygulanan NaCl, Na,SO4 ve Na,COs’in etkisiyle kok
gelisimlerinde ortaya ¢ikan degisimler, kontrol grup verileri ile birlikte tiir i¢inde genotipler diizeyinde
degerlendirildiginde, NaCI ve Na,COs tipi tuz stresi altinda, hem fotoperyot hem de karanlik uygulamalarinda H-2274
genotipinde 11D-230 genotipinden daha iyi kok gelisimleri belirlendi. Na,SO, uygulamalarinda ise fotoperyodik
indiiksiyon altinda H-2274’de, karanlik sartlarda 11D-230’da daha yiiksek degerler ile temsil edilen ana kok gelisimleri
izlendi. Farkliliklar tiim uygulamalar i¢in istatistiksel dneme sahipti. Buna karsin artan NaCl konsantrasyonlarinda, R.
sativus fideciklerinin kok gelisimleri genotipler diizeyinde karsilagtirildiginda, istatistiksel anlami olmayan farkliliklar
tespit edildi. Artan Na,SO, ve Na,COj; konsantrasyonlarinda ise fotoperyot uygulamalarinda 8TR-18’de, karanlik
uygulamalarinda 8 TR-17de daha yiiksek degerler ile temsil edilen ana kdk gelisimleri belirlendi. Genotipler diizeyinde
izlenen farkliliklar tiim uygulamalar igin istatistiksel agidan anlamliydi.

NaCl, Na,SO4 ve Na,COs tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum ve R

sativus’un kok boyu ortalama uzunluklarinin kontrol grup verileri ile birlikte tiirler diizeyinde genel bir degerlendirmesi
yapildiginda, her iki bitki tiiriiniin ana kok gelisimlerinde tuz uygulamalarina bagl olarak anlamli farkliliklar belirlendi.
Tum uygulamalarda L. esculentum R. sativus’dan daha iyi kok gelisimleri sergiledi.
Domates bitki biiylimesi ve meyve iiretimi iizerinde tuzlulugun etkileri (80, 190, 265 ve 330 mM NaCl), tuzun zararl
etkilerini hafifletebilmek icin uygulanabilecek kultiirel teknikler ve tuza tolerant domates bitkileri 1slahi imkanlarimin
gbzden gegirildigi Cuartero ve Munoz’un olduk¢a kapsaml bir derleme ¢aligmasinda isaret edilen ve L. esculentum, L.
esculentum var. cerasiforme, L. peruvianum ve L. pennellii’ye ait toplam 8 farkli genotipin ele alindig1 bir ¢alismada,
tuzlulugun domateste kok biyokiitlesini olumsuz yonde etkiledigi ve domateste tuz stresi altinda kok biyokiitle
degerlerindeki diisiiste genetik varyabilitenin gozlendigi bildirilmektedir (Cuartero ve Munoz, 1999). Carthamus
tinctorius’ta 3 farkli genotipin ¢imlenme ve fide gelisimleri iizerine farkli toprak tuzluluk seviyelerinin (0.8-2.5-5.1-8.7-
13-15.2 ve 23 dSm™) etkilerini inceleyen bir arastirmada, kok uzunlugu tuz stresi igin en 6nemli parametrelerden biri
olarak degerlendirilmis, ozellikle ilk gelisme doneminde arastirma materyalini teskil eden bitki koklerinin toprak
tuzlulugundan daha fazla etkilendigi belirlenmis, genellikle artan tuzluluk seviyeleri bitki kok boylarini azaltirken, kdk
boylarindaki azalma oranlarinin 6zellikle ¢alisilan 2 genotipte % 72.4 ve % 87.9 ile daha dikkat ¢ekici oldugu
bildirilmistir (Kaya vd, 2003). Bir ¢alismada, tuza toleransi farkli 2 ayr1 Poa pratensis genotipi ¢ozelti kiltirlerinde bir
dizi tuzluluk seviyelerinin (2.2-5.2-8.2-11.2 ve 14.2 dSm™) etkilerine maruz birakildiginda, kokler artan tuzluluga
hassas genotipte dogrusal olan, tolerant genotipte egrisel olan biiyiime modelleri ile cevap verirken, tuzlulugun toplam
kok kiitlesini kontrole nispetle hassas genotipte yaklagsik % 55, tolerant genotipte ise % 45 diizeylerine kadar
azaltabildigi belirtilmistir (Qian vd., 2001).

Sekiz farkli Hordeum wulgare genotipinin tuza toleranslarini inceleyen bir arastirmada, siirgiin ve kok
uzunluklart bakimindan genotipler arasinda onemli farkliliklar tespit edilmis, artan NaCl konsantrasyonlar1 siirgiin
uzamasinda anlamli diisiisler ile sonuglanirken, siirgiin uzamasina benzer sekilde siirgiin agirliklart da azalma egilimleri
gostermis, nitekim kokler ile kiyaslandiginda, siirgiin biiyiimesi tuzluluktan ¢ok daha siiratle etkilendigi i¢in de strese
bagiml siirgiin biiyiimesindeki azalma oranlarinin tuza tolerant arpa genotiplerinin simiflandirilmasinda bir parametre
olarak diigiiniilmesi gerektigi sonucuna varilmistir (Bagci vd, 2003). Vegetatif biiyiime evreleri esnasindaki tuz
toleransini, 0.5 ve 20 dSm™ elektriksel iletkenlik degerlerine sahip tuz ¢ozeltilerinde, ¢imlenme ve vegetatif bityiime
evreleri siliresince tuza dayanikli ve tiim gelisimsel evrelerde tuza hassas olarak tanimlanan 2 ayri L. esculentum
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genotipi ile bunlarin F; ve F, generasyonlarinda inceleyen bir ¢alismada, tiim generasyonlarda siirgiin bilylimesi tuz
stresi yoluyla azalirken, en dikkat gekici azalmalar (% 56.1) hassas genotipte, daha sonra da dayanikli genotipte (%
32.3) izlenmis, en hafif azalmalara ise F; generasyonunda (% 27.4) rastlanirken (Foolad, 1996), bu genetik
materyallerde ¢imlenme ve vegetatif biiylime evreleri esnasindaki tuz toleransinin farkli mekanizmalarla kontrol
edildigi sonucuna varilmistir (Foolad ve Lin, 1997). iki farkli tuzluluk (0 ve 80 mM NaCI) ve iki ayr1 nispi nem
diizeyine (% 30 ve 70) maruz birakilan, nispeten tuza hassas ve nispeten tuza dayanikli olarak tamimlanan iki ayr L.
esculentum genotipi ile yapilan bir bagka arastirmada, NaCI uygulamasi hassas genotipin biiylimesini % 30 ve 70 nispi
nem diizeylerinde % 34 ve % 21 diizeylerine kadar azaltabilirken, tolerant genotipin biyimesinde % 30 nem diizeyinde
hicbir azalma bildirilmemis, % 70 nem diizeyinde ise ¢ok hafif bir azalmadan bahsedilmistir (An vd., 2005).

Bir goriise gore, tuzluluk ve diger abiotik stresler farkli tip kokleri farkli sekillerde etkileyebilirler. Ayni goriise
gore, Ornegin stres sartlar1 altinda domateste kok biyokiitlesinin kiiciik bir boliimiinii temsil eden ¢ok sayida kiiciik
besleyici lateral kok gelismektedir. Bu ¢ok sayida ve kiigiik besleyici lateral koklerin stressiz ortamlarda mevcut
olmadigi ve bu stres koklerinin kantitatif degerlerinde genotipler arasinda biiyiik farkliliklar gozlenebildigi, bu besleyici
koklerin uyariminin domates genotiplerinin ¢evresel adaptasyon yeteneklerinin degerlendirilmesinde basit bir test
sistemi gibi algilanabilecegi ifade edilmektedir (Cuartero ve Munoz, 1999). Bizim ¢alismamizda, NaCl, Na,SO, ve
Na,COg tipi tuz stresi altinda fotoperyot ve karanlik uygulanan L. esculentum ve R. sativus genotiplerinin lateral kok
gelisimleri tiirler diizeyinde incelendiginde, hem L. esculentum’da hem de R. sativus’ta lateral kok gelisimlerinin
fotoperyodik indiiksiyon altinda ¢ok daha 6nemli oldugu goriildii. NaCl ve Na,CO; tipi tuz stresi altinda, hem
fotoperyot hem de karanlik uygulamalarinda R. sativus’ta ¢ok daha yiiksek degerler veren lateral kok gelisimlerine tanik
olundu. Ayn1 deneysel iglemlerden gecen ancak Na,SO, tipi tuz stresi uygulanan R. sativus fidecikleri de fotoperyodik
indiiksiyon altinda daha iyi lateral kok gelisimleri sergilediler. Oysa artan konsantrasyonlarda Na,SO, ve karanlik
uygulanan serilerde L. esculentum’da daha yiiksek degerler ile temsil edilen lateral kok gelisimleri izlendi. Farkliliklar
tiim uygulamalarda istatistiksel agidan anlamliydi.

Caligmamizda lateral kok gelisimleri agisindan, L. esculentum ve R. sativus’ta tir i¢inde genotipler diizeyinde
yapilan incelemelerde, NaCl, Na,SO,4 ve Na,COs tipi tuz stresi altinda, hem fotoperyot hem de karanlik uygulamalarinda
11D-230 genotipinde H-2274 genotipinden daha iyi lateral kok gelisimlerine tanik olundu. Ancak genotipler diizeyinde
elde edilen farkliliklar, NaCl tipi tuz stresi altinda fotoperyot uygulamalarinda, Na,COj tipi tuz stresi altinda karanlik
sartlarda istatistiksel anlam tagimiyordu. R. sativus genotipleri arasinda yapilan degerlendirmelerde, NaCl ve Na,CO3
tipi tuz stresi altinda fotoperyot uygulamalarinda 8 TR-18’in, karanlik uygulamalarinda 8TR-17"nin daha iyi lateral kok
gelisimleri verdikleri saptandi. Na,SOy tipi tuz stresi altinda ise hem fotoperyot hem de karanlik uygulamalarinda 8TR-
18 genotipi daha yiiksek degerler ile temsil edilen lateral kok gelisimleri sergiledi. Farkliliklar tiim uygulamalarda
istatistiksel agidan anlamlrydi.

Caligmamizda, tuz stresi altinda L. esculentum’daki lateral kok gelisimleri genotipler diizeyinde ayri ayri
degerlendirildiginde, inceleme kapsamina alinan H-2274 ve 11D-230 genotiplerinde, hem fotoperyot hem de karanlik
uygulamalarinda en yiiksek degerleri veren lateral kok gelisimleri Na,SO,4 uygulamalari ile elde edildi. Bunu NaCl ve
Na,CO3 uygulamalari ile elde edilen sonuglar izledi. Ancak H-2274’iin karanlikta yetistirilen serilerinde ve 11D-230"un
fotoperyodik indiiksiyona maruz birakilan serilerinde, NaCl ve Na,CO; uygulamalarinin lateral kok gelisimlerinde
yarattigl degisimler arasinda istatistiksel fark gézlenmedi. Fotoperyodik indiiksiyona maruz birakilan ve karanlik
sartlarda yetistirilen R. sativus cv. 8TR-17 fideciklerinde en yiiksek degerleri veren lateral kok gelisimleri NaCl
uygulamalar1 ile saglandi. Bunu Na,CO; ve Na,SO, uygulanan seriler ile elde edilen sonuclar izledi. Ancak
fotoperyodik indiiksiyon altinda Na,CO3 ve Na,SO, uygulamalari arasindaki farklilik istatistiksel anlam olusturamadi.
Fotoperyot ve karanlik uygulanan R. sativus cv. 8TR-18 fidecikleri de en iyi lateral kok geligimlerini NaCl uygulanan
serilerde gosterdiler. Bu sonuglar1 Na,SO4 ve Na,CO; uygulamalar ile elde edilen sonuglar izledi. Ancak fotoperyodik
indiiksiyon altinda NaCl-Na,SO, uygulamalar1 arasinda, karanlik sartlarda ise Na,SO4-Na,CO3 uygulamalar1 arasinda
istatistiksel dnemi olan farkliliklar tespit edilemedi.

L. esculentum fideciklerinde, artan konsantrasyonlarda uygulanan NaCl, Na,SO, ve Na,COs’in etkisiyle
kotiledon gelisimlerinde ortaya ¢ikan degisimler, kontrol grup verileri ile birlikte tiir iginde genotipler dizeyinde
degerlendirildiginde, fotoperyot uygulamalarinda H-2274 genotipinde, karanlik sartlarda 11D-230 genotipinde daha
yiiksek degerler ile temsil edilen kotiledon gelisimleri izlendi. Ancak kotiledon boyu ve eni ortalama uzunluklarinda
karanlik-Na,CO3; kombinasyonunda elde edilen farkliliklar istatistiksel anlam tasimiyordu. R. sativus fideciklerinde,
artan konsantrasyonlarda uygulanan NaCl ve Na,COs’in etkisiyle kotiledon gelisimlerinde ortaya ¢ikan degisimler,
kontrol grup verileri ile birlikte tiir iginde genotipler diizeyinde incelendiginde, hem fotoperyot hem de karanlik
uygulamalarinda 8TR-18 genotipinde daha iyi kotiledon gelisimleri belirlendi. Ancak genotipler diizeyindeki
degisimler, karanlik sartlarda kotiledon eni ortalama uzunluklari i¢in anlamli degildi. Nitekim fotoperyot ve Na,SO,4
uygulamalarinda kotiledon boyu ortalama uzunluklari i¢in 8TR-17 ile elde edilen artiglarin da istatistiksel anlam
tasimadigi goriildii. Oysa ayni fotoperyot-Na,SO, ortaminda kotiledon eni ortalama uzunluklarinda, karanlik-Na,SO,
uygulamalarinda kotiledon eni ve kotiledon boyu ortalama uzunluklarinda 8TR-18 ile elde edilen artislarin anlamli
oldugu saptandi.

Artan NaCl, Na,SO, ve Na,COj3; konsantrasyonlarinda fotoperyot ve karanlik uygulanan L. esculentum ve R.
sativus'un kotiledon gelisimlerinin tiirler diizeyinde genel bir degerlendirmesi yapildiginda, NaCI, Na,SO4 ve Na,COs
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tipi tuz stresi altinda fotoperyot uygulamalarinda L. esculentum’da, karanlik sartlarda R. sativus’ta daha yiiksek degerler
ile temsil edilen kotiledon boyu ortalama uzunluklari elde edilirken, tim uygulamalarda R. sativus daha yiiksek degerler
veren kotiledon eni ortalama uzunluklarina sahipti. Farkliliklar tiim uygulamalar i¢in istatistiksel anlam tagiyordu.
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A new alien speciesrecord for theflora of Turkey: Bidensbipinnata (Asteraceae)
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Abstract
In the present study, some morphological properties of Bidens bipinnata L., which recorded as a new record
for the flora of Turkey, were examined. Additionally, identification key for the species which belongs to Bidens L.

genus in Flora of Turkey was rearranged.

Key words: Bidens bipinnata, Asteraceae, new record, N. Anatolia, Turkey

*
Turkiyeflorasi icin yeni yabana tiir kaydi: Bidens bipinnata (Aster aceae)

Ozet

Bu ¢alismada, Tirkiye florasi i¢in yeni kayit olan Bidens bipinnata L.” (su keneviri) nin, baz1 morfolojik
ozellikleri verilmigtir. Ayrica, Tirkiye Florasi’ndaki Bidens L. cinsine dahil tiirlerin tayin anahtari, yeniden
diizenlenmistir.

Anahtar kelimeler: Bidens bipinnata, Asteraceae, yeni kayit, K. Anadolu, Tiirkiye
1. Introduction

Alien species are species that are not indigenous in a given geographical unit regardless of their origin (Weber,
1997). In addition to natural factors, increasing anthropogenic activities (migrations, agricultural activities, commercial
and touristic travels, etc.) ensure recolonization of many plant species in new habitats and inhabitation. Thus non-
indigenous plant species have become components of the flora of most regions of the world within the last 500 yr as a
result of the tremendous species exchange between continents and vegetation transformation by man (Weber, 1997).
Since 1988, also a lot of new records and new alien taxa have been published as contribution to Turkey’s flora (Ozhatay
et al., 1994; Ozhatay et al., 1999; Ozhatay and Kiiltiir, 2006; Coskungelebi et al., 2007; Yildirim and Gemici, 2010;
Dogan and Duran, 2010).

Genus of Bidens L., which belongs to Helianthinae, Heliantheae and Asteraceae upper taxa (Davis, 1975),
distributes in many regions of the world with 280 species (Mitich, 1994). Range of Bidens bipinnata L. (Syn.: Kerneria
bipinnata (L.) Godr. and Gren.) which is called “su keneviri” in Turkish is wide, from Rhode Island to Florida and
westward to Kansas and Mexico; while rare in South America; scattered across central Europe, Asia, eastern Africa and
northeast coast of Australia. It probably is native only to the eastern U.S. and eastern Asia, and introduced elsewhere
(Sherff, 1937; Mitich, 1994).

2. Materials and methods

Specimens of B. bipinnata were collected from open places on roadsides and hazelnut plantation in Terme
(Samsun/Turkey) in October 2009 and September 2010 (Figure 1). Photographs of plant specimens and plant parts were
taken at herbarium and natural habitats. Morphological characters were measured by a milimetric ruler under a stereo
binocular microscope (Olympus SZ60). Our measurements and their comparisons with other published studies (Tutin,
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1976; Dakshini and Prithipalsingh, 1984; Tadesse, 1993; Bosch, 2004; Sirbu and Oprea, 2008) have been given in Table
1. Identification of plant samples was done with the aid of the Flora Europaeae (Tutin, 1976) and specimens have been
kept in Herbarium of Ondokuz Mayis University (OMUB).

Collected Specimens: A6 Samsun: Terme-Golyazi Natural Protected Area, on roadsides, 3.X.2009, 5m,
Mumcu 8737 (OMUB); A6 Samsun: Terme-Sakarli village, on road sides and hazelnut plantation, 11.1X.2010, 5m,
Korkmaz 8741 (OMUB).
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Figure 1. Distribution of Bidens bipinnata in Turkey
3. Results

Based on observations and measurements implemented on Bidens bipinnata L., that represent a new record for
the flora of Turkey specimens, which were collected from different localities, description of species is as follows
(Figure 2; Table 1):

Annual herbs. Roots thin, numerous and shallowly. Stem erect, up to 250 cm tall, quadrangular, almost
glabrous. Base of stem up to 10-11 mm diameter, middle of stem up to 9 mm diameter. Leaves opposite in lower parts,
alternate in upper parts, usually glabrous, sparsely pubescent especially on veins. Petiol 3-5 c¢cm, slightly winged.
Lamina ovate, decreasing towards inflorescence; lower ones 7-22 x 5-11 ¢cm, upper ones 5-9.5 x 4-8 cm. 2- (-3)-pinnat,
with up to 3 pairs of pinna, the lower ones lobed almost to the midrib, lobes rhombic to broadly lanceolate, entire or
coarsely toothed.

Inflorescence arranged in a cyme. Capitulum heterogamous, radiat, solitary, terect, 8-12 x 3-4 mm, sparsely
pubescent at base. Peduncles elongating in fruit, 3-5 cm on flowering period, 4-8 cm on fruiting period. Involucral
bracts 2-seriate; outer 4-7, herbaceous, lanceolate, 4-5 mm, inner ones 7-8, membranous margined, linear-lanceolate, 5
mm. Receptacle paleaceaous, palea shorter than achenes, linear-lanceolate, scarious, with brownish longitudinal lines.
Ray flowers steril, 2-3, conspicuous, lamina spatulate, entire or bifid, yellow, whitish towards base, 5-6 x 2-2.5 mm.
Disc flowers hermaphrodite, 16-22, corolla yellowish, corolla tube with 5 toothed, whitish towards base; inner ones
longer than outer, 8 mm (inner), 6 mm (outer). Stigma bifurcate clearly exerted from corolla tube. Achenes radially
oriented on mature capitulum, tetragonal, blackish-brown, papillose, dimorphic; inner ones 12-15 x 1 mm, outer ones
10-12 x 1 mm. Pappus unequel (2-4 mm) with 4 retrorsely barbed arista.

Genus of Bidens L. is represented by 4 taxa in Turkey’s flora: B. cernua L. var. cernua, B. tripartita L.
(Kupicha, 1975), B. cernua L. var. radiata DC. (Guner, 2000), which are indigenous taxa, and B. frondosa L. which is
alien for Turkey and native for North America (Coskungelebi et al., 2007). There is an identification key to distinguish
for only two species of Bidens in the Flora of Turkey (Kupicha, 1975). By this study, the number of Bidens taxa has
reached 5 in Turkey’s flora. So we rearranged the identification key to distinguish species and infraspesific taxa of
Bidens in flora of Turkey, based on literature (Kupicha, 1975; Tutin, 1976; Dakshini and Prithipalsingh, 1984; Tadesse,
1993; Giiner, 2000; Bosch, 2004; Coskungelebi et al., 2007; Sirbu and Oprea, 2008) and observations on herbarium
samples, as follows:

1. Leaves simple-serrate; achenes bearing 4 aristae................c...co..eee. B. cernua L.
a. Capitula discoid..........coooeiiiiiii var. cernua

b. Capitula radiate...........coooiiii i var. radiata DC.

1. Leaves lobed or pinnate; achenes bearing 2 or 4 aristae

2. At least lower leaves 3-510bed..........cocoviii i B. tripartita L.
2. All leaves pinnate

3. Leaves 1-pinnate; achenes compressed, bearing 2 aristae................ B. frondosa L.
3. Leaves 2-3 pinnate; achenes 4-angled, bearing 4 aristae................. B. bipinnata L.
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Table 1. Main differences between our measurements and the measurements on Bidens bipinnata specimens from
previously published studies

Other investigations done

Morphological Dakshini and Sirbu and Oprea
characters Present study Tutin, 1976 | Prithipalsingh, | Tadesse, 1993 Bosch, 2004 prea,
2008
1984
Length of stem up to 250cm 10-100cm - 20-150 (250)cm | 150 (200)cm 50-120cm
Indumentum of almost _glabrous or usually gl_abrous,
almost glabrous - minutely setose- - rarely minutely
stem glabrous L7 -
hispid setose-hispid
Size of leaves 7-22 x 5-11cm - 2.2-13x03-23 up to 20cm length 11-20cm 7-15 x 5-9cm
cm length
glabrous, rarely
Indumentum of usually glabrous, usually pubescent p||_ose along the
sparsely pubescent - - - - veins and on the
leaves . in lower parts
on veins border of the
lobes
Petiol length 2-5cm - 1-5cm 1-6cm - 2-5cm
Flowering 8-12 x 3-4mm >10mM | 35.9x2.0mm |  4-7x4-6mm 4-7mm 6-8 x 4-6mm
capitulum diameter diameter
Peduncle length
of flowering 3-5cm - - up to 10cm - 2-10cm
capitulum
Peduncle length
of fruiting 4-8cm - - - - -
capitulum
Number of outer 47 . - 7-10 7-10 7-10
involucral bracts
Length of outer 4-5mm . 2-8mm 3-5 x 0.5mm 3-5mm :
involucral bracts
!\lumber of inner 7.8 i ) 7.8 i i
involucral bracts
Length of inner 5mm : 4.5-9mm 3-6 x1mm . .
involucral bracts
Number of ray 2.3 ) ) 3.5 3.5 0-4
florets
Size of ray florets | 5-6 x 2-2.5mm - 2'2'55:11'2-3 c.5x1.5mm | 5-6mm length | 2-3mm length
Number of disk 16-22 ) ) . ) 20-25
florets
Length of disk 8mm (inner), _ 2-4.5mm c. 4mm 4-5mm 3-4mm
florets 6mm (outer)
Size of inner 12-15 x 1mm 10-18mm 10-20mm 7-18 x 1mm 4-13mm 12-18 x 1mm
achenes length length length
Size of outer 10-12 x Imm | 8-10mm length - - . .
achenes
Number of arista 4 2-3 (2) 3-4 (2,3)4 2 (-4) 3-4
Length of arista 2-4mm 2-4mm 2-4mm 2-4mm 2-4mm 2-4mm
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Figure 2. Bidens bipinnata. a- general habitus (natural); b-leaf; c-fruiting capitulum; d-outer and inner achene; e-arista of achene; f-

disc flower; g-ray flower; h-flowering capitulum (Scale bars; a:10 cm; b: 3cm; ¢: 1 cm; d: 3 mm; e: 1 mm; f: 2 mm; g: 2 mm; h: 3
mm)
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4, Discussion

B. bipinnata is native of South and North America and was naturalised in south and south-central Europe
(Hegi, 1954; Tutin, 1976) and distributed throughout many countries of the world (Bosch, 2004). This phenomenal
spread and colonization is due partly to their effective pollination mechanisms and their distinctive dispersal adaptations
which allow seed distribution by humans, animals, wind, and water (Holm et al., 1977). The distribution of this species
occurs zoochorous because its achenes which have retrorsely barbed arista adhere by means of the bristles (Figure 2e)
to the fur of passing animals or clothes of humans (Bosch, 2004). We considered that; owing to such chorological
characters of B. bipinnata, there are differences among measured morphological characters except for arista length
(Table 1). Achenes of B. bipinnata probably was located from Balkans to Turkey by humans and this species distributed
across fields, hazelnut plantations and roadsides of Middle Black Sea Region as a result of convenient climate and their
ecological demands. A remarkable number of alien species have easily naturalised in NE Anatolia due to the high
rainfall throughout the year (Terzioglu and Ansin, 2001). Thus many new aliens have been reported previously from the
Black Sea region of Turkey (Coskuncelebi et al., 2007).

Bidens bipinnata individuals occurre sparsely in their habitats. Flowers bloom soon after the onset of first
autumn rains and continue over October and fruits ripen synchronously. The outer achenes germinate later than the
inner ones (Venable and Lawlor, 1980). Although this species is a new record for Turkey, we think that this species
may be spread over ecologically favourable habitats and naturalised in Northern Anatolia due to its invasive character.
It prefers open, sunny and warm places, with light, moist, and moderate-fertile soils. It especially grows in disturbed
habitats: waste places, cultivated fields, areas along railroads and roadsides, riverbanks, and so on (Hegi, 1954; Correll
and Johnston, 1970; Tutin, 1976; Huxley, 1992; Sirbu and Oprea, 2008).

The following species were represented in the same habitat together with B. bipinnata: Fraxinus angustifolia
Vahl subsp. oxycarpa (Bieb. ex Willd.) Franco and Rocha, Alnus glutinosa L. subsp. barbata (C.A.Meyer) Yalt., Rubus
sanctus Schreber, Urtica dioica L., Lythrum salicaria L., Oplismenus undulatifolius (Ard.) P. Beauv., Bidens tripartita
L., Echinochloa oryzoides (Ard.) Fritsch, E. crus-galli (L.) P. Beauv., Amaranthus deflexus L., Plantago major L.,
Mentha longifolia (L.) Huds., Artemisia vulgaris L., Sambucus ebulus L., Phytolacca americana L., Senecio vernalis
Waldst. and Kit., Conyza canadensis (L.) Crong., Setaria glauca (L.) P. Beauv., Digitaria sanguinalis (L.) Scop.,
Solanum dulcamara L., Glechoma hederacea L., Chenopodium album L., Tamus communis L. subsp. communis,
Prunella vulgaris L., Potentilla reptans L., and Holcus lanatus L.

The key point is that alien plants are species moved directly or indirectly by people well beyond the original
geographic range in which they evolved. In the process of translocation, alien plants are often freed from their
pathogens and herbivores, which are left behind in the country of origin (Crawley, 1977). Thus, alien species are able to
colonize to places where they have been transported.
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Rediscovery of Convolvulus germaniciae Boiss. & Hausskn. (Convolvulaceae)
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Abstract

The Convolvulus germaniciae Boiss. & Hausskn. is a local endemic species in East Mediterranean Region of
Turkey. It has been classified within DD (Data Deficient) category of IUCN from EKim et al. (2000). Our studies led
us to recommend it as CR D, according to the 2010 IUCN categories. A taxonomic description, photographs and
the illustrations of the C. germaniciae are given.

Key words: Convolvulaceae, Convolvulus germaniciae, Endemic, Threat category, Rediscovery

%k

Convolvulus germaniciae Boiss. & Hausskn. (Convolvulaceae) tiiriiniin yeniden kesfi

Ozet

Convolvulus germaniciae Boiss. & Hausskn., Tiirkiye’nin Dogu Akdeniz Bolgesinde yayilis gosteren lokal
endemik bir tiirdiir. Bu tiir Ekim ve ark. (2000) tarafindan ITUCN kategorilerinden DD (veri yetersiz) kategorisi igine
dahil edilmistir. Calismamiz kapsaminda bu tiiriin tehlike kategorisi IUCN (2010) kriterlerine gére CR D olarak
Onerilmistir. Tiiriin taksonomik betimi, fotograflar1 ve tanimlayici teknik ¢izimi verilmistir.

Anahtar kelimeler: Convolvulaceae, Convolvulus germaniciae, Endemik, Tehlike kategorisi, Yeniden kesif
1. Giris

Convolvulaceae familyasina dahil cinsler iginde tiir sayist zenginligi bakimindan ikinci sirada yer alan
Convolvulus L., olduk¢a kozmopolit bir cins olup, diinya tizerinde yaklagik 250 tiirle temsil edilmektedir (Cronquist,
1981). Tirkiye’de bu cinse ait 33 tiir (37 takson, alt tiir ve varyete) yayilis gostermektedir (Parris, 1978; Davis vd.,
1988; Aykurt ve Siimbiil, 2010). Convolvulus cinsinin gen merkezinin Giineydogu Asya (Irak, Iran ve Tiirkiye) oldugu
diisiiniilmektedir; zira Irak, Iran ve Tiirkiye’de bu cinse ait ok sayida tiir yayilis gostermekte olup, bu iilkelerde
endemik tiirlerin sayist oldukga fazladir (Al-Alawi, 1987). Gergekten de, bu cinse ait en ilkel atasal tiirler Sa’ad’in
calismasina gore (1967) 6zellikle Iran, Afganistan, Pakistan ve Arap Yarmmadasi’nda yayilis gdsterir.

Convolvulus cinsinin Tiirkiye’de yayilis gosteren tiirlerinden 9 tanesi endemik olarak belirtilmigtir (Parris,
1978). Ancak, Tiirkiye ve Dogu Ege Adalar1 Florasi’nda (Parris, 1978) endemik olarak belirtilen C. galaticus Rostan ex
Choisy tiiriiniin, Iran ve Liibnan’da da yayilis gosterdigine ait verilere, bu iilkelerin flora kayitlarmdan ulasilmigstir
(Rechinger, 1979; Mouterde, 1986). Convolvulus cinsine ait ttrler, genel goriiniis agisindan degerlendirildiginde iki ana
gruba ayrilabilmektedir. Bunlardan ilki; govdesi dik, yiikselici, yatik duruslu veya yastik seklinde 6bek yapmis, tabanda
odunsu otlar veya ¢alimsilarin iginde bulundugu gruptur. Ikinci grup ise; cogunlukla gdvdesi sarilict veya siiriiniicii
formdaki tek veya cok yilliklar1 kapsamaktadir ve bu gruba dahil tiirler genellikle “Tarla sarmasig1” olarak
isimlendirilmektedir. Bu cinsin Tiirkiye’ye endemik olan tiirleri g6z 6niine alindiginda, C. germaniciae suriniict
formdaki endemik tek tiir olmasiyla dikkat ¢ekmektedir ve halk arasinda genellikle “Tarla sarmasigi”, “Kahkaha
cicegi”, “Kaplumbaga otu” gibi yerel isimlerle anilmaktadir. Tiirkiye ve Dogu Ege Adalari Florasi’nda sadece tip
lokalitesinden bilinen bu tur, Tirkiye Bitkileri Kirmizi Kitabi (Ekim vd., 2000)’nda TUCN kriterlerine goére DD (Veri
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Yetersiz) tehlike kategorisinde yer almustir. Bu ¢alismada C. germaniciae tiiriintin tehlike kategorisi yeniden belirlenmis
ve taksonomisindeki eksiklikler giderilmistir.

C. germaniciae, Tirkiye ve Dogu Ege Adalar1 Florasi kayitlarina gore sadece tip lokalitesi olan Gavur Goli
(Kahramanmaras, Tiirkoglu) ve ¢evresinde yayilis gosteren nadir endemik bitkilerimizdendir (Parris, 1978). Tip 6rnegi
1865 yilinda Haussknecht tarafindan toplanan bu tiir, 1875 yilinda Boissier ve Haussknecht tarafindan bilim diinyasina
tamtilmustir (Parris, 1978). Kahramanmaras ili, Tiirkoglu Ilgesinin giineyindeki Saglik ovasinda yer alan Gavur Gélii,
gecmiste iilkemizin giiney bélgelerindeki en énemli sulak alanlarindan bir tanesi idi (inang, 2010). Anadolu ile
Arabistan levhalarinin Ust Kretase’deki garpismalarma bagl olarak Ust Miosen’de Olii Deniz Fay Zonu olusmaya
baglamis ve bu fay zonunda meydana gelen tektonik ¢okmeler ve akarsu kapmalart sonucunda bugiinkii Gavur Golu
olusmustur (Giirbiiz vd., 2008). 1950’li yillarda var olan sulak alanlarin sitma hastaligina neden olmasi anlayisi ve tarim
toprag1 elde etme istegi Gavur Goli batakliginin kurutulma kararmin alinmasina neden olan faktdrler arasindadir.
Kurutulmadan 6nce dogal bir gidegenle Aksu Cayi’na bagl olan Gavur Golii batakliginin yagish donemlerde fazla
sularmi1 bu ¢aya bosalttig; beslenmenin en az oldugu yaz aylarinda ise iki ayri gol gorlintiisii ortaya ciktigi
bilinmektedir (Gurbuz vd., 2008). Glnumizde yaz aylarinda tamamen kuruyarak bir ¢olii andiran Gavur Goli
batakliginda Giirbiiz vd. (2008) tarafindan yagish aylarda 40-145 cm arasinda degisen derinliklerde tekrar bataklik golii
olustugu belirtilmistir.

2. Materyal veydntem

Calismanm materyalini olusturan Tarla sarmasigi (Convolvulus germaniciae) ornekleri, 2004-2010 yillari
arasinda yiiriitiilen “Tiirkiye’de Yayilis Gosteren Convolvulus L. (Convolvulaceae) Tirleri Uzerine Taksonomik Bir
Aragtirma” adli doktora tez ¢aligmasi kapsaminda toplanmuistir.

Arazi c¢alismalar1 sirasinda yapilan gozlemler ve Ornekler iizerinde gergeklestirilen dlgiim ve incelemeler
sonucunda tiir ayrintili bigimde betimlenmistir. Ayrica tiiriin ¢icek durumunu yansitan bir kisim ile Convolvulus cinsi
icin en Onemli ayirict karakterlerden olan sepaller, stamen, pistil ve kapsiil 6zelliklerinin teknik ¢izimi verilmistir.
Toplanan drnekler Akdeniz Universitesi Herbaryumu (AKDU) koleksiyonuna déhil edilmistir.

3. Bulgular
Convolvulus germaniciae Boiss. & Hausskn., Fl. Or. 4: 104 (1875) (Sekil 1 ve 2).

Tip: [Tirkiye C6 Kahramanmaras] hab. in agris ad Giaur G6l (Gavur Golil) prope Marasch (Germaniciam) Cataoniae,
(21.vii.1865?), Haussknecht (holo. G; iso. JE, W).

Siiriiniicti, yogun-kegemsi tiiyld, ¢ok yillik ot. G6évde yatik duruslu, uzunlugu 3 m’ye kadar ¢ikar, tabandan
dallanmig, kegemsi ve dagmik-piloz tiiyli. Yapraklar yumurtamsidan dairesele kadar, 15-55 x 15-50 mm, sivri uglu,
bazen ugta kiiglk-sivri ¢ikintili, kenarlar dalgali, sapli (6-40 mm), tabanda kalpsi, kegcemsi-kadifemsi ve dagimik-piloz
thyl; taban yapraklar govde yapraklarina benzer, ¢ogunlukla daha uzun sapli. Cigek durumu salkim; ¢igekler yaprak
koltuklarinda kimozler halinde (monokazyum), 1-4 adet; pedunkul 10-65 mm; pedisel 5-15 mm, meyveli halde daha
uzun, kalin ve geriye kivrik. Brakteler govde yapraklarina benzer. Brakteoller ipliksi yapida, 2.5-7 x 0.1-0.3 mm, ¢icek
sapindan kisa. Sepaller meyveli donemde acilici; dis sepaller yumurtamsi, 8—10 X 3.5-4.5 mm, uzun-sivri u¢lu, u¢ kisim
yesil renkli, daginik-piloz tiyld; orta sepaller birbirine esit olmayan iki kisimli, bir yarist dig sepallere diger yarisi i¢
sepallere benzer, ters yumurtamsi, 7-9 X 3.5-4.5 mm, uzun-sivri u¢lu, u¢ kisim yesil renkli, kenarlar zars1 yapili, orta
damar boyunca ve u¢ kisimda dagmik-piloz tlyli; i¢ sepaller ters yumurtamsi, 7-9 x 4-5 mm, uzun-sivri uglu, ug kisim
yesil renkli, kenarlar genisce zars1 yapili, u¢ kisma dogru daginik-piloz tuyll. Korolla beyaz renkli, 20-30 mm boyunda,
distaki seritler genellikle daha koyu renklerde ve uca dogru tiiylii (tabanda 3/4'liik kisim tiiysiiz); bogaz agik pembe
desenli; agiz seritler haricinde tiiysiiz. Filamentler tabanda salgili, piiriizlii kenarli, 5-9 mm. Anterler dikdortgensi
bi¢imli, 3 mm, ¢okiik u¢lu. Ovaryum yumurtamsi, 1-1.5 X 1-1.5 mm, yogun ve uzun piloz tiiylii. Stilus 7-7.5 mm, alt
kisim seyrek-piloz tlyli. Stigma ipliksi, 2-2.5 mm, stilusun yaklagik 1/3'i uzunlugunda. Kapsiil genis¢ce yumurtamsi-
kirese, 6-8 x 8-10 mm, u¢ kisim yogun, alt kisim seyrek piloz tiiylii, 2 lokuluslu, olgun tohum 3-4 adet; perikarp
derimsi, sert yapili. Tohumlar genisce yumurtamsi-tiggensi, 4-5 x 3—-4 mm, koyu kahverengi, yumrucuklu. Ciceklenme
Haziran-Temmuz, 500 m, yol ve tarla kenari. Endemik. Dogu Akdeniz elementi.
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Seil 1. Convolwul uerici ae: a- Bitkinin genel goriiniisii, b- Cigegin yandan goriiniisii, c- Cicegin listten goriinisi

Incelenen ornekler: C6: Kahramanmaras: Tiirkoglu, Gavur Golii civari, yol ve tarla kenarlari, 500 m,
26.vi.2008, 37 302377 D 41 21357 K, C.Aykurt 2321, N. Kemaloglu, M. Kemaloglu (AKDU). Kahramanmaras:
Tiirkoglu, Gavur Golii civari, yol ve tarla kenarlari, 500 m, 8.vi.2009, 37 302377 D 41 21357 K, C. Aykurt 2682-b,
N.Kemaloglu, M.Kemaloglu (AKDU).

4. Sonuglar ve tartisma

Convolvulus germaniciae (Tarla sarmasigi) Kahramanmaras’a 6zgii bir endemiktir ve sadece tip lokalitesi olan
Gavur Golii ve gevresinde yetismektedir. Tlk defa 1865 yilinda Haussknecht tarafindan toplanan tiirle ilgili daha sonraki
yillarda herhangi bir toplama kaydina rastlanmamistir. Yeterli veri bulunmamasindan dolay: tiiriin tehlike kategorisi
Tirkiye Bitkileri Kirmizi Kitabi’nda DD (Veri Yetersiz) olarak belirtilmistir. C. germaniciae tiri tip lokalitesi olan
Gavur Golii civarindan sadece tek bir adresten toplanabilmistir (Sekil 3). Tiirlin yayilis gosterdigi alandaki birey sayisi
olduk¢a azdir. Giiniimiize kadar yiiriitilmiis olan yogun kurutma g¢alismalari, tarimsal faaliyetler ve yol yapim
calismalart tiiriin habitatini ciddi bigimde tahrip etmistir.

Alanda yapilan gozlemler sonucunda tiiriin tek bir lokasyonda yayilis gosterdigi ve birey sayisinin 50 den az
oldugu tespit edilmistir. Bu nedenle, IUCN 2010 (kriter D)’a gore C. germaniciae tirinin yeni tehlike kategorisinin CR
(Kritik) olmast uygun goérillmiistiir.

Tiiriin en yakimn akrabasi C. galaticus’dur. Bu tiirden ilk bakista beyaz renkli korollasi ile ayirt edilmektedir.
Ayrica tiir; yapraklarin koyu yesil goriintimlii ve dalgali kenarli (yapraklar puslu ve disli kenarli degil), dis sepallerin
daginik-piloz tiiylii (kecemsi tiiylii degil), ovaryumun yogun ve uzun piloz tiiyli (seyrek tiylii degil), stilusun alt
kisimda seyrek-piloz tiiylii (titysiiz degil) ve kapsiilin u¢ kisimda yogun, alt kisimda seyrek piloz tiiylii olmasiyla
(sadece ug kisimda tiiylii degil) C. galaticus’tan belirgin bicimde ayrilmaktadir.

Nesli ciddi tehdit altinda olan tiirlerin belirlenmesi ve tehlike kategorilerinin tespit edilerek (Uzunhisarcikli ve
Vural, 2009; Senol ve Yildirim, 2010 gibi); dzellikle yayilis gosterdikleri alanlarda koruma altina alimmalarina yonelik
koruma caligmalarinin gergeklestirilmesi 6nem arz etmektedir. Bu ¢aligmalarin, 6zellikle yogun bask altindaki (insan,
tarimsal faaliyet, turizm vb) tiirler i¢in bir an Once baslatilmasi ve arazi ¢alismalari sirasinda toplanan tohumlarin
Tohum Gen Bankalarina génderilmesi tiirlerin geleceginin garanti altina alinmast i¢in olduk¢a 6nemlidir.
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Sekil 2. Convolvulus germaniciae: a- Cigek durumunun gériiniisii, b- Dis sepal, c- Orta sepal, d- i¢ sepal, e- Stamen, f-
Pistil, g- Kapsil
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Tesekkiir

“Turkiye’de Yayilis Gosteren Convolvulus L. (Convolvulaceae) Tiirleri Uzerine Taksonomik Bir Aragtirma”
adli projeyi finansal olarak destekleyen Akdeniz Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi’ne
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Threat status of a relict endemic species (Flueggea anatolica) in Turkey
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Abstract

Genus Flueggea Willd., included in Phyllanthaceae, is represented by only F. anatolica Gemici in Turkey,
while it comprises 15 species from all over the world. This relict endemic species is distributed in a limited area
extending from Mersin towards Adana and Kahramanmaras provinces in South Anatolia. F. anatolica is under threat,
mainly due to the road construction, forest fire, illegal cutting and grazing pressure. IUCN red list categories are widely
accepted global approach especially for evaluating threatened plant and animal species. In this study, threat status of F.
anatolica was assessed according to IUCN criteria and a new threat category was recommended.

Key words: Flueggea anatolica, [IUCN, Relict endemic, Threat status, Turkey

*

Turkiyeicin relikt endemik olan bir tirin (Flueggea anatolica) tehlike durumu

Ozet

Phyllanthaceae familyasinda yer alan Flueggea Willd. cinsi, dlinyada 15 tir ile temsil edilirken, Turkiye’deki
tek tir( F. anatolica Gemici’ dir. Bu relikt endemik tiir Mersin’den Adana ve Kahramanmaras illerine uzanan sinirh bir
yayilis alanina sahiptir. F. anatolica (Kadincik Calis1) genel olarak yol yapimi, orman yangini, kacak kesimler ve
otlatma baskisindan dolayi tehlike altindadir. IUCN kirmizi liste kategorileri 6zellikle tehlike altindaki bitki ve hayvan
tiirlerinin degerlendirilmesinde kiiresel bir yaklagim olarak kabul gérmektedir. Bu ¢alismada F. anatolica’nin tehlike
durumu TUCN kriterlerine gore degerlendirilmis ve tiir igin yeni bir tehlike kategorisi onerilmistir.

Anahtar kelimeler: Flueggea anatolica, IUCN, Relikt endemik, Tehlike kategorisi, Turkiye
1. Introduction

Recently, according to the Angiosperm Phylogeny Group classification, Euphorbiaceae (sensu lato) was
divided into three families (Euphorbiaceae (sensu stricto), Phyllanthaceae and Picrodenraceae) (APG I, 2003). The
pantropical family Phyllanthaceae segregated from Euphorbiaceae (sensu lato) contains about 2000 species in 59 genera
in the world (Kathriarachchi et al., 2005). The genus Flueggea currently included in Phyllanthaceae is an old world
genus comprises 17 species from all over the world (Serdar et al., 2008). Many member of this genus are relict. Among
them, the widest distribution area belongs to two species of the genus (Flueggea virosa (Roxb. ex Willd.) Royle and F.
suffruticosa Baill.). F. tinctoria (L.) G.L.Webster is only one species occurs in Europe (Webster, 1984). F. anatolica is
recently described local endemic species from Turkey (Gemici, 2000). It is closely related to F. virosa but differs from
it in having the undivided (not 3-branched) pistillode, staminate flowers up to 13 per glomerule (hot 20-40) and 1-3 (not
3-10) pistillate flowers (Gemici, 2000). F. anatolica is a relict endemic species for Turkey, such as Ligquidambar
orientalis Mill. and Ajuga postii Brig. (Gemici and Leblebici, 1995).
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F. anatolica (Kadincik Calis1) is under threat, mainly due to the harmful human activities. Threatened species
are given over-emphasis in conservation biology (Plotkin and Forsyth, 2005; Arroyo et al., 2009). To evaluate the
degree of threat on the species, IUCN categorisation is the most widely accepted method (Vié et al., 2008). Gliner and
Zielinski (1998) suggested that the threat category of the species should be EN (Endangered). Later, Ekim et al. (2000)
recognised its threat category as CR (Critically Endangered).

In this study, distinctively from the other investigations on the species (Glner and Zielinski, 1998; Gemici and
Leblebici, 1995; Gemici, 2000; Serdar et al., 2008; Ok and Avsar, 2007, 2009; Avsar and Ok, 2009) we focused on re-
assessing the threat category of F. anatolica with the help of the resent findings dealing with the new distribution areas,
individual numbers and threat factors.

2. Materials and methods

The Flora of Turkey was used for identifying the specimens (Gemici, 2000). Authorities for all cited plants are
given according to Authors of Plant Names (Brummit and Powell, 1992). The herbarium vouchers were preserved in
GAZI. New threat category assessment of F. anatolica was made according to IUCN criteria (IUCN, 2001). Also
Guidelines for Using the IUCN Red List Categories and Criteria were used for the assessments (IUCN, 2008).

3. Results
3.1. Ecology

The altitudinal range of F. anatolica (Kadmcik Calis1) varies from 380 to 1213 m. Individuals of the species
are found as the sporadically or the scattered groups. F. anatolica prefers limestone rocky crevices and rugged slopes. It
occurs in the maccihe without a specific facing preference. Other species sharing the habitat with F. anatolica are as
follows: Abies cilicica Antoine & Kotschy subsp. cilicica, Acer monspessulanum L., A. hyrcanum Fisch. & C.A.Mey.
subsp. tauricolum (Boiss. & Balansa)Yalt., Ampelopsis orientalis Planch., Arceuthos drupacea Antoine & Kotschy,
Asparagus acutifolius L., Buxus blearica Lam., Carpinus orientalis Mill., Celtis australis L., Ceratonia siliqua L.,
Cerasus mahaleb Mill., Cercis siliquastrum L. subsp. siliquastrum, Clematis cirrhosa L., Cornus mas L., C. sanguinea
L., Hippocrepis emerus (L.) Lassen subsp. emeroides (Boiss. & Spruner) Greuter & Burdet, Danae racemosa Moench,
Fontanesia phillyreoides Labill. subsp. phillyreoides, Fraxinus ornus L. subsp. cilicica (Lingelsh.) Yalt., Hedera helix
L., Jasminum fruticans L., Juniperus oxycedrus L. subsp. oxycedrus, Laurus nobilis L., Ostrya carpinifolia Scop.,
Paliurus spina-christi Mill., Phillyrea latifolia L., Pinus brutia Ten., Pistacia terebinthus L. subsp. palaestina (Boiss.)
Engl., Platanus orientalis L., Quercus cerris L. var. cerris, Q. coccifera L., Q. libani Oliv., Ruscus aculeatus L.,
Smilax aspera L., Sorbus torminalis (L.) Crantz var. pinnatifida Boiss., Spartium junceum L., Styrax officinalis L.,
Taxus baccata L.

3.2. Threat factors

Localities of the species are as follows; C4 Mersin: N. of Tarsus, valley of Kadincik, W of I Dam, limestone
slopes and among Ceratonia siliqua trees, 340 m. 14 vi 1990, Y. Gemici 6330. C5 Adana: Kozan, Gedikli village,
Kutukler district, stream sides, 300 m, 20 viii 2003, T. OK 1000. C6 Kahramanmaras: S. of Andirmn, limestone slopes,
among Laurus nobilis, and Quercus coccifera, 970 m, 25 v 2008, T. OK 1050 (Figure 1).

Figure 1. Distribution area of Flueggea anatolica in Tarsus, Kozan and Andirm towns. Type locality of the
species (e). Studied area (o).
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The important threats for F. anatolica are the road construction, fire, illegal cutting and grazing. One of the
occupation areas of F. anatolica in S. of Andirin town, around of Torun village, 570 m, has been wiped out for the road
construction around of the highway between Andirin and Kadirli. 50 individuals were destroyed in this area (Figure 2).

Figure 2. One of the destroyed occupation areas of F. anatolica around of the highway between Andirin and Kadirli. A-
B-C-D: F. anatolica individuals before the road construction. E-F: no individuals after the road construction.

The most important threat in the distribution area of the species in Kozan is forest fire. A forest fire has

destroyed the 3.5 ha in Kitukler district, Gedikli village, Kozan on 17 September 2007. This region is one of the
occupation areas of F. anatolica (Figure 3).
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Figure 3. An occupation area of F. anatolica affected by a forest fire in Kitukler district, around of Télek (Yesildere).
A: the burned area. B: the area cleaned up after the fire. C-D: an individual of F. anatolica in the cleaned area.

Other threats are illegal cutting and grazing in Kadincik valley (Tarsus). Gemici and Leblebici (1995) reported
that, branches of this species were used for building animal barn by the local people around of Kadincik valley (Figure
4).

Figﬁre 4. F anatolica iﬂd
affected by grazing.

3.3. In-situ and ex-situ conservation efforts

F. anatolica has been propagated by seeding and cuttings in Tarsus Forest Nursery with a project conducted by
Eastern Mediterranean Forestry Research Institute (Figure 5). There are still lots of individuals grow in this nursery.
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Figure 5. F. anatolica in Eastern Mediterranean Forestry Research Institute and Tarsus Forest Nursery. A: a planted
individual. B-C-D: saplings.

Fencing of many distribution areas of the species served its in-situ conservation. But there is still no official
conservation status in these areas. One of the occupation areas of the species in Kadincik valley is located in HES 11
Dam. This also contributes to the in-situ conservation. F. anatolica is well known as a rare and endemic species in
Kadincik valley by the local people. The most common Turkish name of the species is Kadincik ¢alisi. But this species
is named as Delinar by the locals in Tarsus region. The awareness creation about the species is required in both Kozan
and Andirin towns, as well.

3.4. IUCN assessment

Giiner and Zielinski (1998) suggested that threat category of the species as EN (Endangered). Later, Ekim et al.
(2000) recognised its threat category as CR (Critically Endangered). But with the help of new data from the field
surveys, its threat category was re-assessed, according to IUCN criteria.

3.4.1. Criterion A: Declining population in the past or future?

Although disturbances from the road construction, forest fire and illegal cutting affected population numbers in
the past, there is no adequate data to be able to estimate the rate of population decline. Therefore, it is not possible to
estimate the rate of decline.

3.4.2. Criterion B: Small distribution, population fragmented or in few locations, and continuing decline or fluctuation?

With the help of new data obtained from our recent studies, the extent of occurrence was calculated as 2.108

km? Therefore the Endangered threshold for extent of occurrence is met (EOO <5000 km?) (EN B1). Flueggea
anatolica has 3 subpopulations in Tarsus, Kozan and Andirin towns. In these three locations, individuals of each three
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subpopulations have been affected by different threats. The most serious plausible threats for individuals of F. anatolica
are the road construction in Andirin, the forest fire in Kozan and the illegal cutting in Tarsus. Thus the locations of this
species can be counted as 3 (EN Bla). The quality of the species’ habitat is declining through road construction, forest
fire and illegal cutting. Because of the ongoing habitat degradation, these population declines can be expected to
continue, unless some remedial action is taken (EN B1b(iii, v)). So, the species qualifies for Endangered under criterion
B (EN Bla+b(iii, v))

3.4.3. Criterion C: Small population size and decline?

Total mature and healthy individual number of the species counted as 1350. Therefore the Endangered
threshold for population size is met (mature individuals < 2500) (EN C2). Also extreme fluctuations were observed in
number of mature individuals. This species is represented by only 50 individuals in Kozan, while more than 1000
individuals were counted in Tarsus. Maximum individual numbers are 20 x higher than minimum individual numbers
(ENC2b).

3.4.4. Criterion D: Very small or restricted populations?
Mature individual numbers more than 250, so this criterion can not be applied.
3.4.4. Criterion E: Quantitative analysis?

A quantitative analysis has not been carried out. As a conclusion, threat category of the species can be
recognised as EN [Bla+b(iii, v); C2b]. This relict endemic species is distributed in a limited area extending from
Mersin towards Adana and Kahramanmarag provinces. Gemici and Leblebici (1995) reported that, the species was
represented by few individuals in nearly 1 ha in Kadincik valley. Later, Ok and Avsar (2007) determined more than 100
individuals in the same area. Also, Ok and Avsar (2009) observed 136 individuals in Andirin and less than 50
individuals in Kozan in the new areas. After these studies, the first author recorded more than 150 individuals around of
Cagsaklioluk district in Andirin as the new area in 03.09.2009. Recently, lower parts of Kadincik valley were studied in
detail and more than 1000 mature and healthy individuals were reported in 19.02.2009. But in these regions, it is
predicted that there are more individuals. With the new distribution areas, this species has more wide areal than known
previously. It is clear that new occupation areas of the species will be found in appropriate habitats in Eastern
Mediterranean Region of Turkey. Current individual numbers, habitats, threat factors, observation time of F. anatolica
in Andirin, Kozan and Tarsus towns are shown in Table 1.

Table 1. Individual numbers, habitats, threat factors and observation time of F. anatolica in Andirin, Kozan and Tarsus
towns.

L ocations Mature Habitat Threat Observati
individuals on time
Andirin about 300 rocky limestone slopes road 2006-2010
construction

Kozan nearly 50 Pinus brutia forest, forest fire 2003-2010
degraded macchie,
among Buxus blearica
formation, rocky
limestone slopes

Tarsus more than 1000 collovial soils, among illegal cutting, 2002-2010
Ceratonia siliqua | grazing
macchie

total about 1350
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Abstract

The effects of day length changes upon in certain culture plants, which are known as responsive to
photoperiodic stimulus changes in their reproductive growth periods, on various germination parameters in their
vegetative growth periods were studied. Decreases in the germination ratios of Hordeum vulgare cv. Ozdemir, Triticum
aestivum cv. Alpu, Triticum aestivum cv. Sonmez plants which are long day monocotyles with black-out
implementations were determined in our study and when photoperiodic stimulus changes were determined between
each other, no statistical difference was observed. The lowest germination ratios were provided in dark conditions for
Soinacia oleracea cv. AG-8117, Spinacia oleracea cv. AG-8121, Raphanus sativus cv. 8TR-18 among long day
dicotyles and the difference in 8TR-18 that was created by photoperiodic stimulus changes was not found significant.
Day length changes could not be effective upon the germination ratios of Hordeum vulgare cv. ince-04 from long day
monocotyles and Oryza sativa cv. Gonen from short day monocotyles and the same germination ratios were reached in
all lines. Oryza sativa cv. Kiziltan, Sorghum bicolor cv. Nes, Sorghum bicolor cv. Gozde-80 from short day
monocotyles, Glycine max cv. Nova from short day dicotyles and Lycopersicon esculentum cv. Wisconsin,
Lycopersicon esculentum cv. D-9 from neutral day dicotyles acted responsive to photoperiodic stimulus changes. Long
day induction caused that germination significantly became slower in Sorghum bicolor cv. Gézde-80, which is a short
day plant. The fastest germination was provided with the seeds to which black-out was applied and delays occurred in
germination velocity in parallel with the increases in day length. In Hordeum wulgare from long day plants and
Lycopersicon esculentum from neutral day plants, the fastest germination was provided with the seeds to which black-
out was applied. The increase in day length caused germination in Raphanus sativus from long day plants to became
significantly slower; however, the fastest germination in Triticum aestivum and Spinacia oleracea was provided with
the seeds to which long day was applied. Significant changes that can differ at genotype level were met in the
parameters of germination index and velocity coefficient as well.

Key words: Photoperiod, Photoperiodism, Plants, Seed, Germination

*

Baaz kiiltiir bitkilerinde giin uzunlugu degisimlerinin bazi1 ¢cimlenme parametreleri iizerine etkileri

Ozet

Giin uzunlugu degisimlerinin, reprodiiktif biiylime donemlerinde fotoperiyodik uyart1 degisimlerine duyarlt
oldugu bilinen bazi kiiltiir bitkilerinin vegetatif biiyiime donemlerinde bazi ¢imlenme parametreleri lizerine etkileri
arastirilmigtir. Calismamizda karanhik uygulamalariyla uzun giin monokotillerinden Hordeum vulgare cv. Ozdemir,
Triticum aestivum cv. Alpu, Triticum aestivum cv. Sonmez bitkilerinin ¢imlenme oranlarinda diisiisler belirlenmis,
fotoperiyodik uyarti degisimleri kendi aralarinda degerlendirildiginde ise istatistiki fark gozlenmemistir. Uzun glin
dikotillerinden Spinacia oleracea cv. AG-8117, Spinacia oleracea cv. AG-8121, Raphanus sativus cv. 8TR-18"de de en
diisiik ¢imlenme oranlari1 karanlik sartlarda saglanmis, fotoperiyodik uyartt degisimlerinin 8TR-18’de olusturdugu
farklilik ta anlamli bulunmamuistir. Giin uzunlugu degisimleri, uzun giin monokotillerinden Hordeum vulgare cv. ince-
04, kisa giin monokotillerinden Oryza sativa cv. Goénen tohumlarinin ¢imlenme oranlari iizerinde etkili olamamig, tiim
serilerde ayni ¢gimlenme oranlarina ulagilmistir. Kisa giin monokotillerinden Oryza sativa cv. Kiziltan, Sorghum bicolor
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cv. Nes, Sorghum bicolor cv. Gozde-80, kisa giin dikotillerinden Glycine max cv. Nova, nétr giin dikotillerinden
Lycopersicon esculentum cv. Wisconsin, Lycopersicon esculentum cv. D-9 fotoperiyodik uyart1 degisimlerine duyarli
davranmuglardir. Kisa giin bitkisi Sorghum bicolor cv. Gézde-80’de uzun gin indiksiyonu ¢imlenmenin belirgin olarak
yavaglamasina neden olmustur. Diger kisa giin bitkilerinde en hizli ¢imlenme karanlik uygulanan tohumlarla saglanmus,
giin uzunlugundaki artiglara kosut olarak ¢imlenme hizlarinda gecikmeler olmustur. Uzun gin bitkilerinden Hordeum
vulgare ve nétr gun bitkilerinden Lycopersicon esculentum’da da en hizli ¢gimlenme karanlik uygulanan tohumlarla
saglanmigtir. Giin uzunlugundaki arti, uzun gun bitkilerinden Raphanus sativus’da cimlenmenin belirgin olarak
yavaglamasina neden olmus, buna karsin Triticum aestivum ve Spinacia oleracea’da en hizli ¢imlenme uzun giin
uygulanan tohumlarla saglanmistir. Cimlenme indeksi ve hiz katsayisi parametrelerinde de genotipler seviyesinde
farklilagabilen 6nemli degisimlerle kargilagilmistir.

Anahtar kelimeler: Fotoperiyot, Fotoperiyodizm, Bitkiler, Tohum, Cimlenme
1. Giris

Cimlenme bitkilerde gelisim evrelerinin ilkidir. Cimlenmenin olabilmesi igin tohumda canliligin bulunmasi ve
¢imlenme igin uygun ortam kosullarmin saglanmasi gerekir (El¢i vd., 1987; Yiiriir, 1994).

Biyosferin esas ekolojik faktdrlerinden olan 151k (Geldiay ve Kocatas, 1983), kimi bitki tohumlariin
cimlenmelerinde degisiklikleri baglatan etkin bir faktordiir (Sehirali, 2002). Kimi bitki tohumlarinda ise baska dis
etkenler 15181 yerini almaktadir (Kacar, 1989). Isik hem c¢imlenmenin baslatilmas: iizerine etkisi hem de fide
blytmesini kontrol edici etkisi yliziinden tohum c¢ogaltilmasinda 6nemli rol oynar (Kaska ve Yilmaz, 1990).
Kadioglu’na gore (2007), bitki yasaminda 15181n etkisi, bitki gelisiminin en baginda yani tohum ¢imlenmesi esnasinda
goriilmekte, birgok bitki tohumunda ¢imlenme 151ktan etkilenmektedir. Bu etkilenme uyarilma seklinde olabilecegi gibi,
engellenme seklinde de olabilir. Ozel 151k kosullar1 bazi tohumlarda olgunlagsma ya da imbibisyon sirasinda dormansiye
neden olabilir; fakat bazi tohumlarda tam tersine 151k dormansiyi kirabilir. Biitiin bu etkileri diizenleyen reseptor ise
fitokromdur (Kadioglu, 2007).

Geng ve Tiikel (1996), keza Eser (1997), ¢imlenme mekanizmalarinda 1s18a duyulan gereksinim agisindan bitki
tirlerini: ¢imlenebilmek igin 1s18a gereksinen bitkiler, ¢imlenmede 1513in mutlak gerekli olmadigi; fakat i1s181n
cimlenmeyi tesvik ettigi bitkiler, mutlak karanlik isteyen bitkiler ve hem karanlik hem de 1sikta ¢imlenebilen; fakat
karanlikta daha iyi cimlenen bitkiler olarak dért gruba aymirlar. Oztiirk ve Segmen (1999) ise ¢imlenmede 1518a duyarl
tohumlar pozitif fotoblastik, duyarli olmayanlar1 ise negatif fotoblastik olarak adlandirirlar. Bazi bitki tohumlari ise
1518a kars1 kayitsizdirlar (Akman ve Darici, 1998; Akman vd., 2001).

Is1gin ¢imlenme {iizerindeki rolii ile ilgili olarak ge¢miste bircok gdzlemler yapilmistir (Kaska ve Yilmaz,
1990). Clematis vitalba’da yapilan bir ¢alismada, 151k ¢imlenmeyi sadece diger faktorlerin bir veya ikisiyle beraber
uygulandigl zaman arttirabilmis, tek basina uygulandiginda ¢imlenme tizerinde etkili olmamistir (Bungard vd., 1997).
Milberg ve arkadaslariin ¢aligmalarinda (1996), inceleme kapsamina alinan 11 bitki familyasindan 8’1 kisa siireli 151k
maruziyetine (PAR: 210 molm™s™) cevap veren tiirler igermis, 44 tiirden 24’iinde ¢imlenme kisa siireli 151k maruziyeti
ile tesvik edilmis, diger 20 tiir ya hi¢ tepki gostermemis ya da celiskili sonuglar vermistir (Milberg vd., 1996). Farkli
tohum kiitleli (0.032-22 mg) bitki tiirlerinin sogukta stratifiye olmus tohumlarinda ¢imlenme igin 151k gereksinimlerini
aragtiran bir baska ¢aligmada, 1518a tepki diger bir ifade ile nispi 151k ¢imlenmesi, tohum kiitlesi ile agik bir bigimde
azalma gbstermis, alt1 tiir 1s1kta (12 saat fotoperiyodik indiiksiyon; PAR: 10.5 + 1.5 pmolm™?s™) ve karanlkta asag:
yukari esit diizeylerde ¢imlenirken, iki tiir en iyi ¢imlenmeyi karanlikta gergeklestirmistir (Milberg vd., 2000). Farkli
bitki tiirlerinin tohumlarinin ¢imlenme yiizdeleri ve ¢imlenme oranlari iizerinde 15181n etkilerini inceleyen bir ¢caligmada,
tohumlar devamli karanlikta ya da 14 saat giinliik fotoperiyodik indiiksiyon altinda ¢imlenmeye terk edildiklerinde,
tohum c¢imlenmesinin 1sikla anlamli olarak etkilendigi sonucuna vartlmig, 10 tiir karanlikta hi¢ ¢imlenemezken, 1 tiir
sadece % 7 diizeylerinde ¢imlenme gostermis; ancak bunlarda bir baglangi¢ 151k maruziyeti dormansiyi tamamen
ortadan kaldirabildigi gibi % 70°den fazla tohum ¢imlenmesi de saglamis, karanlikta imbibe olan ve ¢imlenemeyen 11
tirden 8’1 daha sonra 1518a transfer edildiklerinde, karanligin sekonder dormansiyi tetikledigini akla getirerek, anlaml
sekilde daha yiiksek bir ¢imlenme yiizdesi vermemislerdir (Flores vd., 2006). Iberis pectinata ve Ziziphora aragonensis
durumunda da tohum ¢imlenmesi analiz edilen tiim sicaklik degerlerinde karanlikta fotoperiyotla (12 saat; PAR: 25
pumolms™) elde edilenlerden oldukga diisiik olmustur (Copete vd., 2009).

Acacia aroma, Acacia caven ve Acacia furcatispina tohumlarinin ¢imlenme karakteristiklerini belirlemeye
yonelik bir c¢alismada, tohumlar farkli sicaklik ve farkli 151k (12/12 saat giinlilk fotoperiyot ya da tam karanlik)
sistemlerinde incelemeye alindiklarinda, ¢ tiirin skarifiye edilmis tohumlarmin ve A. furcatispina’nin skarifiye
olmamis tohumlariin ¢imlenmesi sicaklikla etkilenmis; fakat 151k uygulamalari ile degismemis, tohumlar tiim sicaklik
sistemlerinde 1g1kta ve karanlikta esit olarak iyi ¢gimlenmistir (Funes ve Venier, 2006). Artemisia arenaria, Artemisia
ordosica ve Artemisia sphaerocephala ile yapilan bir ¢alismada, 10 °C ve diger birkag sicaklik rejiminde final
cimlenme yiizdeleri, fotoperiyot uygulamalarinda (12 saat/; PAR: 80-90 pmolm?s™) kesikli karanlik (¢imlenmeyi
goriintiilemek icin giinde 1-2 dakika PAR: 2 pmolm™s™ diizeyinde los 15182 maruziyet) uygulamalarindan daha diisiik
olmus, bazi sicaklik rejimlerinde ise tam karanlikta, kesikli karanlikta elde edilen ortalamalardan oldukga diisiik final
¢imlenme ylizdeleri belirlenmistir (Tobe vd., 2006). Cimlenme mekanizmalar1 agisindan, Vaccinum arctostaphylos

Gokhan ORHANOGLU et al., The effects of day length changes upon several germination parametersin several culture plants



Biological Diversity and Conservation —4/ 2 (2011) 69

(Shahram, 2007) ve Melastoma malabathricum (Faravani ve Bakar, 2007) tohumlar1 pozitif fotoblastik, Genipa
americana tohumlar1 fotoblastik notral (De Souza vd., 1999) olarak tanimlanmustir. Lavandula stoechas tohumlarimin
cimlenmesi iizerinde sicaklik ve 15181 (12 saat fotoperiyodik indiiksiyon) etkilerini belirlemeye yonelik bir ¢caligmada
ise, 151kta inkiibasyona alman tohumlarda (25 °C’nin istisnas ile) karanliktakilerden daha hizli ¢imlenme saptanmustir
(Maher vd., 2000).

Bitkilerin farkl 151k periyotlarina kars1 gosterdikleri periyodik biiyiime degisiklikleri (Onder ve Yentiir, 1999)
ya da bir bitkinin giinliik 151k ve karanlik periyotlarina karsi davramiglar1 (Kadioglu, 2007) olarak tamimlanabilen
fotoperiyodizm, bitkilerin diinya iizerindeki dagilimlarin1 ve dogal yayilislarini belirleyen 6nemli bir faktordiir (Kirtok,
2002; Sehirali, 2002). Fotoperiyodizmin kesfinin tarimsal uygulamalar iizerindeki etkileri de biiyiik olmustur. Giin
uzunluguna ya da fotoperiyoda tepkiler, bitkilere iklimsel sartlarda mevsimsel degisikliklerden Once davranip,
fizyolojilerini adapte etme imkan1 sunmaktadir (Carre, 2004). Bitki kisimlarinin ekonomik degerlerine dayanarak kiiltiir
yapma mevsimi ve tlirlerdeki se¢im mekanizmalari yoniinden, fotoperiyodizm bilgileri tarimsal pratikler agisindan ¢ok
onemlidir (Oztiirk ve Segmen, 1999). Sadece ciceklenme ve buna iliskin 6zellikler degil, tohum ¢imlenmesi, tomurcuk
dormansisi, gévde ve yaprak biiyiimesi, bulb ve tuber olusumu dahil bitki gelisiminin diger bir¢cok goriiniimii de
fotoperiyotla diizenlenmektedir (Carre, 2004).

Bizim ¢alismamizda da giinliikk aydinlanma siirelerine gosterdikleri ¢igeklenme cevaplarina gére uzun giin, kisa
gilin ve notral giin bitkileri olarak tanimlanan (Kadioglu, 2007) bazi kiiltiir bitkilerinin, tohum ¢imlenme evrelerinde
fotoperiyodik uyart1 degisimlerine olan tepkileri degerlendirilmistir.

Calistigimiz kiiltiir bitkilerinin Ulkemiz i¢in tarimsal 6neminin degerlendirilmesinde FAO Tiirkiye verileri esas
alinmistir. FAO, Tiirkiye verilerine gore, 2008 yilinda Ulkemizde bugday hasat edilen alan: 7582531 hektar, arpa hasat
edilen alan: 2732188 hektar, celtik hasat edilen alan: 99493 hektar, sorghum hasat edilen alan: 37 hektar, soya fasulyesi
hasat edilen alan: 9444 hektar, 1spanak hasat edilen alan: 24000 hektar, domates hasat edilen alan: 300000 hektardir.
Aragtirma materyallerimizi olusturan kiiltiir bitkilerinin 2008 yili liretim miktarlari: bugday igin: 17782000 ton, arpa
icin: 5923000 ton, celtik i¢in: 753325 ton, sorghum i¢in: 114 ton, soya fasulyesi i¢in: 34461 ton, 1spanak i¢in: 225746
ton, domates i¢in: 10985400 ton’dur. Ayn1 kaynaga gore, ayni yil hektar bagina verim: bugday i¢in: 23451 Hg/Ha, arpa
i¢in: 21678 Hg/Ha, geltik icin: 75716 Hg/Ha, sorghum icin: 30810 Hg/Ha, soya fasulyesi i¢in: 36489 Hg/Ha, ispanak
icin: 94060 Hg/Ha, domates i¢in: 366180 Hg/Ha diizeylerinde olmustur (www.fao.org).

FAO, Turkiye verilerine gore, 2007 yilinda Ulkemiz 17234000 ton bugday iiretimi ile diinya siralamasinda
dokuzuncu, 7306800 ton arpa iiretimi ile diinya siralamasinda altinci, 235731 ton 1spanak ve 9945043 ton domates
tretimleri ile diinya siralamasinda dordiinciidiir. Buna karsin soya fasulyesinde 30666 ton, celtikte 648000 ton ve
sorghum’da 116 ton uretim ile ilk 20’de yer almaz (www.fao.org).

2. Materyal veyontem
2.1. Materyal

Caligmamuzin bitkisel materyalini Poaceae (Gramineae) (bugdaygiller) familyasindan Hordeum wvulgare L.
(arpa), Triticum aestivum L. (bugday), Oryza sativa L. (piring) ve Sorghum bicolor (L.) Moench. (koca dari),
Chenopodiaceae (kazayagigiller) familyasindan Spinacia oleracea L. (ispanak), Brassicaceae (Cruciferae)
(hardalgiller) familyasindan Raphanus sativus L. (turp), Fabaceae (Leguminosae) (baklagiller) familyasindan Glycine
max (L.) Merr. (soya fasulyesi) ve Solanaceae (patlicangiller) familyasindan Lycopersicon esculentum Mill. (domates)
olusturmaktadir. Tiimi Spermatophyta béliminden Angiospermae grubuna ait olan bitkisel materyalimizin ilk dort
ornegi (H. vulgare, T. aestivum, O. sativa ve S bicolor) Liliopsida (Monocotyledoneae) sinifina dahil bitki tiirlerinden
secilmigtir. Geri kalan dort ornek ise (S oleracea, R sativus, G. max ve L. esculentum) Magnoliopsida
(Dicotyledoneae) sinifina ait bitki tiirlerinden olugsmaktadir (Se¢gmen vd., 2000). Aragtirma materyalini olugturan bitki
tiirleri, giin uzunlugu farkliliklarina olan duyarliliklarina gore (gecmiste ¢igeklenme olgusu igin literatiirde bildirilen
siniflandirmalar esas alinarak) uzun giin, kisa giin ve notr gilin bitkileri olarak siniflandirilarak, ayni kategoriye giren
bitki tiirlerinin tohum ¢imlenme parametreleri degerlendirilmistir.

Ele aldigimiz parametrelerde genotipler diizeyinde ortaya ¢ikabilecek farkliliklari test etmek amaciyla, her
bitki tiirii icin iki farkli kiiltiir varyetesi incelenmistir. Bu amagla kullandigimiz Hordeum wvulgare cv. Ince-04 ve
Ozdemir, Triticum aestivum cv. Alpu ve Sénmez, Lycopersicon esculentum cv. Wisconsin ve D-9, Raphanus sativus cv.
8TR-17 ve 8TR-18 tohumlar1 Anadolu Tarimsal Arastirma Enstitiisii’nden, Glycine max cv. Nova ve Ataem Karadeniz
Tarimsal Arastirma Enstitlisi’'nden, Sorghum bicolor cv. Nes ve Go6zde-80 Bati Akdeniz Tarimsal Arastirma
Enstitlisi’nden, Oryza sativa cv. Gonen ve Kiziltan Trakya Tarimsal Aragtirma Enstitiisii’'nden, Spinacia oleracea cv.
AG-8121 ve AG-8117 tohumlar1 da Agromar Firmasindan temin edilmislerdir.

2.2. Yontem

Caligmamizin arastirma materyalini olusturan bitki tohumlari, in vitro kiiltiirler i¢in istenen ve Onerilen
tekniklere uygun olarak (Basaran, 1990; Babaoglu vd., 2000), 6ncelikle bir seri yiizeysel sterilizasyon islemlerinden
gegirilmislerdir. Sterilizasyon iglemleri tamamlandiktan sonra, iglerinde steril filtre kagitlari bulunan steril petri
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kaplarina, steril bir ortamda 25’er adet olmak tizere ekilmislerdir. Her genotip ve her uygulama i¢in 16 ayr1 petri kabina
25’erli gruplar halinde 400’er adet tohumun ekimi saglanmistir. Bitki tohumlari i¢in tercih edilen inkiibasyon ¢ozeltisi
KNOP besi ortamidir (Basaran, 1990). ilk ekim esnasinda petri kaplarina iiger mililitre KNOP ¢ozeltisi uygulanmus,
daha sonra her 24 saatte bir yapilan gézlemlerde gerektikce petri kaplarina esit diizeylerde besin ¢ozeltileri eklenmistir.

Sterilizasyon ve ekim iglemleri tamamlanan bitki tohumlari igin, inkiibasyon ortamlarinin fiziksel kosullarini
olusturmak {izere ti¢ ayri 151k diizenegi hazirlanmistir. Bunlar sirasiyla 16 saat 151k/8 saat karanlik (uzun giin), 8 saat
151k/16 saat karanlik (kisa giin) ve 24 saat karanlik seklindedir. Fotoperiyodik indlksiyon uygulanan tohumlarda petri
kaplar1 diizeyindeki 151k siddetinin 3500 + 100 liikks civarinda olmasina dzen gosterilmistir. Kiiltiir ortamlarinin sicakligi
ise 25 + 1 °C olarak ayarlanmistir. Cimlenme inkiibasyon periyodu siiresince her 24 saatte bir kaydedilmistir. Bu
asamada tohumun testasindan radikulanin kendini gostermesi ¢imlenmenin baslangici igin yeterli kriter olarak
degerlendirilmistir (Bagaran, 1990; Onder ve Yentiir, 1999).

Tohum ¢imlenme fizyolojilerinin gdzlenmesine yonelik biitiin bu ¢alismalarda tiim islemler, her genotip ve
151k diizenegi icin ayri ayri iki kez tekrar edilmis, ¢alisma ¢ift tekerriirlii olarak gerceklestirilmistir.

Biitiin genotipler icin on ikiser giin olarak belirlenen inkiibasyon siireleri sona erdiginde, ¢cimlenme oranlari,
ortalama ¢imlenme stireleri, hiz katsayilar1 ve ¢cimlenme oran indeksi parametreleri acisindan gerekli degerlendirmeler
yapilmigtir. Cimlenme oranlarini, ortalama ¢imlenme siirelerini, ¢imlenme oran indekslerini ve hiz katsayilarini
belirlemeye yonelik ¢alismalarda Ghadiri ve Torzhiz (2000), Busso ve arkadaslar1 (2005), Akinci ve Caligkan (2010)
tarafindan kullanilan esitliklerden yararlanilmistir.

Verilerin analizi bilgisayarda SPSS 10.0 paket programinda yapilmistir. Ortalamalar, standart hatalar ve
yiizdelik degerler hesaplanmistir. Gruplarin karsilagtirilmasinda istatistiki testlerden ANOVA tek yonlii varyans analizi
veya Student’s t testi uygulanmigtir. Coklu karsilastirmalarda ortalamalar arasindaki farkliliklari belirlemede en kiigiik
kareler yontemi (LSD) kullanilmistir. Cimlenme oranlarinin % degerlerine ait verilere analiz yapilmadan once ag1
transformasyonu (arcsin) uygulanmis, ¢imlenme yiizdeleriyle yapilan analizlerde arcsin agisal doniistimlii degerler
kullanilmugtir (Tobe vd., 2006). Istatistiki degerlendirmelerde anlamhilik diizeyi p < 0.05 olarak kabul edilmistir.

3. Bulgular ve tartisma
3.1. Cimlenme deneyleri

Giin uzunlugu degisimlerinin inceleme kapsamina alinan kiiltiir bitkilerinin ¢imlenme oranlari, ortalama
cimlenme sureleri, cimlenme indeksleri ve hiz katsayilar1 iizerindeki etkilerine iliskin arastirma bulgular1 ve istatistiki
analiz sonuglar1 Tablo 1-16’da sunulmustur.

Calismamizin uzun giin monokotilleri olarak smiflandirabilecegimiz bitki tiirlerinde, ¢imlenme oranlar1 ve giin
uzunlugu degisimleri arasindaki etkilesimler incelendiginde, 1513m H. vulgare cv. Ince-04 tohumlarinin ¢imlenme
oranlar iizerinde etkili olmadig1 goriilmiis, tiim serilerde ayni ¢imlenme oranlarina ulagilmistir (Tablo 1).

Tablo 1. Giin uzunlugu farkliliklarmin Hordeum wvulgare cv. ince-04 tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi lizerine etkileri

Hordeum vulgare cv. ince-04

Giin Uzunlugu Cimlenme Orani Cimlenme Suresi Cimlenme Indeksi Hiz Katsayisi

Uzun Giin 100,00+0,0000 2,0313+0,04844 49,4775+0,8089 49,2531+1,1318
Kisa Giin 100,00+0,0000 2,0400+0.05080 49,3316+0,8479 49,0441+1,1947

Tam Karanlik 100,00+0,0000 1,8075+0,08998 60,9872+4,0169 55,4544+2,7903
Istatistiki Analiz | F=0,000; p =1,000 | F=128,004; p =0,000 | F =245,221; p=0,000 | F=121,351; p= 0,000

Giinliik aydinlanma siirelerinin degisimi, H. vulgare cv. Ozdemir ve T. aestivum cv. Alpu tohumlarmin
cimlenme oranlar1 {izerinde etkili olmamig, hem uzun hem de kisa giin uygulamalarinda ayni ¢imlenme oranlarina
ulastlmis; ancak bu kez karanligin ¢imlenme oranlar1 iizerindeki etkileri 6nemli bulunmus, karanlik uygulamalariyla
diisiis egilimleri saptanmustir (genotip Ozdemir ve genotip Alpu igin sirasiyla: p = 0,001 ve p = 0,000) (Tablo 2 ve
Tablo 3).

Tablo 2. Giin uzunlugu farkhliklarinin Hordeum vulgare cv. Ozdemir tohumlarmin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi iizerine etkileri

Giin Uzunlugu Hordeum vulga_re cv. Ozdemi r .

Cimlenme Orani Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 100,00+0,0000 2,0675+0,05418 48,8722+0,9038 48,3934+1,2630
Kisa Giin 100,00+0,0000 3,1088+0,05493 32,4319+0,4541 32,1728+0,5696
Tam Karanlik 99,25+1,5862 1,8397+0,1024 59,3622+5,1495 54,7437£2,9743
Istatistiki Analiz | F=7,154; p=0,001 | F=2674,123; p=0,000 | F=642,298; p=0,000 | F=1208,062; p = 0,000
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Tablo 3. Giin uzunlugu farklhiliklarinin Triticum aestivum cv. Alpu tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi {izerine etkileri

Giin Uzunlugu

Triticum aestivum cv. Alpu

Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi
Uzun Giin 100,00+0,0000 1,207540,1467 | 92,2266+4,9296 83,9642+9,8675
Kisa Giin 100,00+0,0000 2,2075+0,1096 | 47,0347+1,5843 45,4566+2,2556
Tam Karanlik 95,63+3,2701 2,0334+0,08556 48,9806+2,4152 49,3728+2,1102

Istatistiki Analiz

F= 53,808, p=0,000

F= 670,644, p= 0,000

F=1919,487,p=0,000

F= 403,298, p= 0,000

Giinliik aydinlanma siirelerinin T. aestivum cv. Sénmez tohumlarinin ¢imlenme oranlari iizerinde de etkisi
olmamis (p = 0,598); ancak karanlik uygulamalarmin uzun giin uygulamalarindan (p = 0,037) diizeyinde, kisa giin
uygulamalarindan (p = 0,010) diizeyinde farkli oldugu saptanmistir (Tablo 4).

Tablo 4. Giin uzunlugu farklihiklarinin Triticum aestivum cv. S6nmez tohumlarinin ¢imlenme orani, ¢gimlenme siresi,
cimlenme indeksi ve hiz katsayisi iizerine etkileri

Triticum aestivum cv. S6nmez

Giin Uzunlugu Cimlenme Orant Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi

Uzun Giin 99,88+0,7071 1,0837+0,06534 96,1447+2,9758 92,5816+5,4467
Kisa Giin 100,00+0,0000 1,191340,1035 90,5609+4,8071 83,5322+6,8626

Tam Karanlik 99,38+1,4756 1,9725+0,09055 53,7519+3,4155 50,8834+2,4429
Istatistiki Analiz | F=3,922; p=0,023 | F=974,593; p=0,000 | F=1167,377; p=0,000 | F=558,264; p= 0,000

zGiin uzunlugu degisimleri, ¢alismamizin kisa giin monokotillerinden olan O. sativa cv. Goénen tohumlarmin
¢imlenme oranlart iizerinde etkili olmamis, tim serilerde ayni ¢imlenme oranlarina ulagilmigtir. O. sativa cv.
Kiziltan’da ise en yiiksek ¢imlenme oranlar1 uzun giin uygulamalartyla saglanmis, uzun giin uygulamalariyla karanlik
uygulamalari arasindaki fark (p = 0,000) diizeyinde, uzun giin ve kisa giin uygulamalari arasindaki fark (p = 0,002)
diizeyinde 6nemli olmus; karanlikta inkiibasyona alinan tohumlarin ¢imlenme oranlari kisa giin uygulananlarla
karsilastirildiginda, hafif bir diislis egilimi gozlense de, bunun istatistiki agidan énemli olmadig1 saptanmistir (p =
0,442). Bu durumda O. sativa cv. Kiziltan’in tohum ¢imlenme oranlari igin, uygun fotoperiyodik uyartmnin
algilanmasi kavramindan bahsetmek kanimizca yanlis olmayacaktir (Tablo 5 ve Tablo 6).

Tablo 5. Giin uzunlugu farkliliklarimin Oryza sativa cv. Gonen tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi {izerine etkileri

Giin Uzunlugu

Oryza sativa cv. Génen

Cimlenme Orani Cimlenme Siresi Cimlenme Indeksi Hiz Katsayist
Uzun Gin 100,00+0,0000 3,0825+0,07462 32,6909+0,5571 32,4556+0,7754
Kisa Giin 100,00+0,0000 3,1188+0,06852 32,357540,5610 32,0744+0,7013
Tam Karanlik 100,00+0,0000 2,5050+0,1079 42,0859+1,7008 39,9884+1,7316
Istatistiki Analiz | F=0,000; p= 1,000 | F=519,786; p= 0,000 | F=832,438; p=0,000 | F=467,368; p= 0,000

Tablo 6. Giin uzunlugu farkliliklarmin Oryza sativa cv. Kiziltan tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi iizerine etkileri

Giin Uzunlugu

Oryza sativa cv. Kiziltan

Cimlenme Orant Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 99,88+0,7071 4,0563+0,06168 24,6787+0,4393 24,625040,4200
Kisa Giin 98,00+3,0480 3,1275+0,08886 31,6381+1,1959 31,9941+0,8832
Tam Karanlik 97,50+2,6396 2,3984+0,1353 43,2525+2,1383 41,8463+2,3058

Istatistiki Analiz

F= 8,698, p= 0,000

F=2209,374, p=0,000

F= 1364,336; p= 0,000

F=1142,487; p=0,000

S bicolor cv. Nes tohumlarinda en yiiksek ¢imlenme oranlari karanlikta inkiibasyona alinan tohumlarda
belirlenmis (uzun ve kisa giin uygulamalarindan farkliliklar1 sirastyla: p = 0,002 ve p = 0,000), uzun ve kisa giin
uygulamalari arasindaki farklilik ise (p = 0,000) diizeyinde dnemli olmustur. S bicolor cv. Gozde-80 tohumlarinda en
yiiksek ¢imlenme oranlari uzun giin uygulanan tohumlarla saglanmis, en diisikk ¢imlenme oranlarinin elde edildigi kisa
gilin uygulamalari ile karanlik uygulamalar1 arasindaki fark ise (p = 0,025) diizeyinde 6nemli olmustur (Tablo 7 ve

Tablo 8).
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Tablo 7. Giin uzunlugu farkliliklarinin Sorghum bicolor cv. Nes tohumlarinin ¢imlenme

cimlenme indeksi ve hiz katsayisi {izerine etkileri

orani, ¢imlenme siiresi,

Giin Uzunlugu

Sorghum bicolor cv. Nes

Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi
Uzun Giin 96,13+3,5899 2,6794+0,3542 41,4238+3,7502 37,7847+4,7105
Kisa Giin 90,38+6,1683 2,6047+0,2374 38,0081+3,2929 38,5672+3,5693
Tam Karanhk 99,63+1,1846 2,3616+0,1571 44,1006+2,5342 42,5241+2 8312
Istatistiki Analiz | F= 38,885; p=0,000 | F=12,840; p=0,000 | F=28,574; p=0,000 F=14,430; p= 0,000

Tablo 8. Giin uzunlugu farkliliklarinin Sorghum bicolor cv. Gzde-80 tohumlarinin ¢imlenme orani, ¢gimlenme siiresi,
cimlenme indeksi ve hiz katsayisi lizerine etkileri

Giin Uzunlugu

Sorghum bicolor cv. Gézde-80

Cimlenme Oran Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 98,75+1,8837 3,6213+0,3544 31,2861+3,2776 27,8635+2,6652
Kisa Giin 96,00+4,3105 3,1644+0,2616 33,9272+2,1354 31,9447+2,6733
Tam Karanlik 97,75+2,8624 3,2681+0,2312 32,6537+2,5534 30,7328+2,0213
Istatistiki Analiz | F=6,381; p= 0,003 | F=21,936; p= 0,000 | F=7,590; p= 0,001 F=22,597; p= 0,000

Notr giin  dikotillerinden L. esculentum cv. Wisconsin’de en yiiksek ¢imlenme oranlart kisa giin
uygulamalartyla saglanmis (uzun giin ve karanlik uygulanan tohumlardan farkliliklar sirasiyla: p = 0,027 ve p = 0,010),
uzun gin ve karanlik uygulanan tohumlarin ¢imlenme oranlarinda istatistiki fark olmamustir (p = 0,709). L. esculentum
cv. D-9’da ise kisa giin ve karanlik uygulamalarinda istatistiki fark olmamis, kisa giin ve karanlik uygulamalariyla en
yiiksek ¢imlenme oranlarina ulasilmis, uzun giin uygulamalarinda ise ¢imlenme istatistiki 6nemde daha diisiik olarak
saglanmigtir (p = 0,019). Bu parametrede L. esculentum cv. Wisconsin igin uygun fotoperiyodik uyartinin algilanmasi
daha o6nemli gbzikmekte, L. esculentum cv. D-9’da ise uzun fotoperiyodik indiiksiyon ¢imlenme oranlarini
diistirmektedir (Tablo 9 ve Tablo 10).

Tablo 9. Giin uzunlugu farkliliklarinin Lycopersicon esculentum cv. Wisconsin tohumlarinin ¢gimlenme orani, ¢gimlenme
siiresi, cimlenme indeksi ve hiz katsayisi {izerine etkileri

Giin Uzunlugu

Lycopersicon esculentum cv. Wisconsin

Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi
Uzun Giin 99,25+1,5862 3,2759+0,2291 31,0206+1,9170 30,6666+2,1009
Kisa Giin 100,00+0,0000 3,4788+0,1156 29,4906+0,9760 28,7925+0,9845
Tam Karanhk 99,13+1,6801 3,1562+0,2220 32,8303+2,0475 31,8328+2,2206
Istatistiki Analiz | F=4,027; p= 0,021 | F=22,162; p=0,000 | F=30,422; p= 0,000 F=21,897; p= 0,000

Tablo 10. Giin uzunlugu farkliliklarinin Lycopersicon esculentum cv. D-9 tohumlarinin ¢imlenme orani, ¢imlenme
siiresi, ¢cimlenme indeksi ve hiz katsayisi lizerine etkileri

Giin Uzunlugu

Lycopersicon esculentum cv. D-9

Cimlenme Oran Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 99,38+1,7916 3,771940,1392 27,0569+1,1515 26,541940,9632
Kisa Giin 100,00+0,0000 3,1375+0,1136 32,3509+0,7868 32,0509+0,9893
Tam Karanlik 100,00+0,0000 3,0925+0,0654 32,5903+0,4680 32,3188+0,6548

[statistiki Analiz

F=3,815; p= 0,026

F=379,155; p= 0,000

F= 433,997, p= 0,000

F=437,092; p= 0,000

Calismamizin uzun giin dikotillerinden S. oleracea cv. AG-8117 ve S oleracea

cv. AG-8121’in tohum

¢imlenme oranlarinda, giinlik aydinlanma siirelerindeki artislarla birlikte diizenli artiglar saptanmis, en yiiksek
¢imlenme oranlari uzun giin uygulanan tohumlarla saglanirken, daha diisiik ¢imlenme oranlarina kisa giin ve karanlik
uygulanan tohumlarda rastlanmistir (p = 0,000) (Tablo 11 ve Tablo 12).

Tablo 11. Giin uzunlugu farkliliklarinin Spinacia oleracea cv. AG-8117 tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi iizerine etkileri

Giin Uzunlugu

Spinacia oleracea cv. AG-8117

Cimlenme Oran Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 87,00+4,8726 3,6850+0,3857 31,9566+3,1819 27,4266+2,8877
Kisa Giin 83,13+5,3506 4,3603+0,4554 26,0419+3,9296 22,975042,2946
Tam Karanlik 78,63+5,0402 5,2025+0,2975 16,9778+1,5314 19,2963+1,1335
Istatistiki Analiz | F=21,857; p=0,000 | F=124,797; p= 0,000 | F=195,766; p= 0,000 | F=106,875; p= 0,000
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Tablo 12. Giin uzunlugu farkliliklarinin Spinacia oleracea cv. AG-8121 tohumlarinin ¢imlenme orani, ¢gimlenme siiresi,
cimlenme indeksi ve hiz katsayisi {izerine etkileri

Spinacia oleracea cv. AG-8121

Giin Uzunlugu Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi

Uzun Giin 87,63+4,5843 3,8209+0,3950 32,4356+4,3616 26,4619+2,9720
Kisa Giin 82,88+4,3385 4,8778+0,1936 17,6706+0,8863 20,5275+0,8336

Tam Karanhk 77,13+4,2179 5,0672+0,2448 15,8678+0,8030 19,7328+0,9200
Istatistiki Analiz | F=46,611; p=0,000 | F=170,815; p= 0,000 | F=387,802; p=0,000 | F=125,123; p= 0,000

Uzun giin dikotillerinden R. sativus cv. 8TR-17’e kisa giin indiiksiyonu uygulandiginda, uzun giin (p = 0,000)
ve karanlik uygulamalarindan (p = 0,001) daha yiiksek ¢imlenme oranlarina ulagilmig, R. sativus cv. 8TR-18’de de en
yiiksek ¢imlenme oranlari kisa giin uygulanan tohumlarla saglanmis; ancak uzun giin uygulamalariyla aralarindaki fark
istatistiki a¢idan 6nemli olmamis (p = 0,675), 15181n hi¢ olmadigi inkiibasyon ortamlarinda elde edilen ¢imlenme
oranlari ise her iki seriden de istatistiki fark olusturacak kadar diisiik olmustur (p = 0,000). Bu durumda R. sativus cv.
8TR-17"de uygun fotoperiyodik indiiksiyonun algilanmasi (burada kisa giin), R. sativus cv. 8TR-18de ise 15181n varhigi
¢imlenme oranlar1 agisindan daha belirleyici olmaktadir (Tablo 13 ve Tablo 14).

Tablo 13. Giin uzunlugu farkliliklarinin Raphanus sativus cv. 8TR-17 tohumlarinin ¢imlenme orani, ¢gimlenme siiresi,

cimlenme indeksi ve hiz katsayisi iizerine etkileri

Raphanus sativus cv. 8TR-17

Giin Uzunlugu

Cimlenme Orani Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 90,38+4,2937 2,7091+0,2185 36,6931+2,9778 37,1469+2,9582
Kisa Giin 99,25+2,1402 1,7853+0,0938 62,8719+5,4297 56,1641+2,9745
Tam Karanlik 96,38+2,7562 2,2597+0,1904 49,8928+5,6639 44,5637+3,8384

Istatistiki Analiz

F=61,668; p=0,000

F= 220,726, p= 0,000

F= 233,546, p= 0,000

F=272,782; p= 0,000

Tablo 14. Giin uzunlugu farkliliklarinin Raphanus sativus cv. 8 TR-18 tohumlarinin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi {izerine etkileri

Raphanus sativus cv. 8TR-18

Giin Uzunlugu

Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsaysi
Uzun Giin 99,88+0,7071 2,0200+0,03663 49,5137+0,6731 49,2528+1,1204
Kisa Giin 100,00+0,0000 1,071340,09571 96,7284+4,6939 93,9241+6,7754
Tam Karanhk 98,63+1,9302 1,9378+0,07979 54,4144+3,0472 51,9131+2,2961
Istatistiki Analiz | F=13,134; p=0,000 | F= 1572,537; p=0,000 | F= 2036,404; p= 0,000 | F=1149,659; p=0,000

Kisa giin dikotillerinden G. max cv. Ataem’de en yiiksek c¢imlenme oranlari, aralarinda istatistiki fark
olmaksizin (p = 0,382) kisa ve uzun giin uygulamalariyla saglanmis, karanlik uygulamalar1 ¢imlenme oranlarini her iki
gruptan da istatistiki fark olusturabilecek diizeyde azaltmistir (p = 0,000). Karanlik ve kisa giin uygulamalar1 G. max cv.
Nova’nin ¢imlenme oranlar1 iizerinde 6dnemli farkliliklar olusturamamis (p = 0,113), oysa uzun giin uygulamalarinda
diisiislere rastlanmigtir. En diisik ¢imlenme oranlarinin elde edildigi uzun giin uygulamalariyla, kisa giin
uygulamalarindan (p = 0,035) diizeyinde, karanlik uygulamalarindan (p = 0,000) diizeyinde farkli ortalamalarla
karsilasilmistir (Tablo 15 ve Tablo 16).

Tablo 15. Giin uzunlugu farkliliklarmin Glycine max cv. Ataem tohumlarimin ¢imlenme
cimlenme indeksi ve hiz katsayisi {izerine etkileri

Glycine max cv. Ataem

orani, ¢imlenme siiresi,

Giin Uzunlugu

Cimlenme Orani Cimlenme Siresi Cimlenme indeksi Hiz Katsayisi
Uzun Giin 97,63+1,9960 2,3300+0,1926 44,9728+1,9919 43,1953+3,3595
Kisa Giin 98,25+2,0161 2,2822+0,1425 45,6775+1,6339 43,9809+2,6952
Tam Karanhk 93,88+3,6610 2,0847+0,1669 49,1675+4,0737 48,2469+3,6410

Istatistiki Analiz

F= 25,695; p=0,000

F= 19,044, p= 0,000

F= 20,848, p= 0,000

F= 22,301, p= 0,000

¢imlenme indeksi ve

Tablo 16. Giin uzunlugu farkliliklarinin Glycine max cv. Nova

hiz katsayist {izerine etkileri

tohumlarinin ¢imlenme

orani, ¢imlenme siiresi,

Glycine max cv. Nova

Giin Uzunlugu

Cimlenme Orani Cimlenme Siresi Cimlenme Indeksi Hiz Katsayisi
Uzun Giin 97,38+1,9302 2,1319+0,1380 46,9238+1,8455 46,9884+2,8123
Kisa Giin 98,38+1,9960 2,1838+0,1264 46,8659+1,7176 45,7637+2,3971
Tam Karanlik 99,13+1,6801 1,9394+0,0713 54,9009+3,2560 51,5612+1,8771
Istatistiki Analiz | F=7,026; p= 0,001 | F=39,690; p=0,000 | F=120,960; p= 0,000 F=52,178; p= 0,000
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Bu durumda G. max cv. Ataem’de 151k giin uzunlugu degisimlerinden bagimsiz olarak ¢imlenme oranlari
Uzerinde etkilidir. G. max cv. Nova’da ise ¢gimlenme oranlarindaki diisiis egilimleri dikkate alindiginda, giin uzunlugu
artiglar1 kismen sinirlayici faktor olarak algilanabilir.

Calismamizda, giin uzunlugu farkliliklarinin inceleme kapsamina alinan kdiltiir bitkilerinin ortalama ¢imlenme
siireleri {izerine olan etkileri incelendiginde, uzun giin monokotillerinden H. vulgare cv. Ince-04 ve H. wulgare cv.
Ozdemir’de en hizli gimlenme karanlik uygulanan tohumlarda saptanmustir. Karanhik uygulanan tohumlarm ¢imlenme
hiz1 151k uygulanan tohumlardan anlamli olarak farklidir. Fotoperiyodik indiiksiyon tohumlarda ¢imlenme hizlarinin
azalmasina neden olmustur (p = 0,000) (Tablo 1 ve Tablo 2).

Buna kargin yine uzun giin monokotillerinden olan T. aestivum cv. Alpu’da en hizli tohum ¢imlenmesi uzun
giin uygulamalari ile en yavas tohum ¢imlenmesi kisa giin uygulamalari ile elde edilmistir (p = 0,000). T. aestivum cv.
Sénmez tohumlar1 da en yiiksek ¢imlenme hizlarina uzun giin uyartisini algiladiklarinda ulagmislardir (p = 0,000). Giin
uzunlugundaki azaliglarla ¢cimlenme hizlar1 da diizenli olarak azalmis, en yavas ¢imlenme karanlikta inkiibasyona alinan
tohumlarda saptanmistir (p = 0,000) (Tablo 3 ve Tablo 4).

Uzun giin monokotilleri kapsaminda degerlendirdigimiz bu 4 genotip i¢inde H. vulgare cv. Ozdemir, T.
aestivum cv. Alpu ve T. aestivum cv. Sénmez giin uzunlugu degisimlerine farkl reaksiyonlar gostermis, H. vulgare cv.
Ince-04°de ise digerlerinden farkli olarak uzun-kisa giin uygulamalar1 arasinda anlamli farkliliklar olmamustir (p =
0,597). Goriildiigii gibi her iki tiir de uzun giin monokotilleri olmalarina ragmen, ¢imlenme siireleri agisindan gin
uzunlugu degisimlerine duyarliliklari farkli olmustur.

Kisa giin monokotillerinden O. sativa cv. Gonen, O. sativa cv. Kiziltan ve S. bicolor cv. Nes’de en hizli tohum
¢imlenmesi karanlik sartlarda elde edilmis (p = 0,000), S. bicolor cv. G6zde-80’de ise uzun giin uygulamasi
¢cimlenmenin belirgin olarak yavaslamasina neden olmustur (p = 0,000). Karanlik ve kisa giin uygulamalar1 arasindaki
farkliliklarin ise istatistiki degeri yoktur (p =0,151) (Tablo 5, 6, 7).

O. sativa cv. Kiziltan’da fotoperiyodik uyarti degisimlerinin tohum ¢imlenme hizlarinda anlamli farkliliklar
olusturabildigi goriilmiis (p = 0,000), daha uzun fotoperiyodik indiiksiyon tohum ¢imlenmesinin yavaglamasina neden
olmustur. Buna karsin S. bicolor cv. Nes ve O. sativa cv. Génen’de gun uzunluklarindaki farkliliklar ¢imlenme
hizlarinda anlamli degisimler olugturamamustir (genotip Nes ve genotip Gonen i¢in sirastyla: p = 0,258 ve p = 0,093).

Buna gore kisa giin monokotillerinden O. sativa cv. GoOnen ve S bicolor cv. Nes tohumlarinda 1s1k
cimlenmenin yavaslamasina neden olmustur. Bu genotiplerde 1s1gin varligi ¢imlenme hizlari tizerinde belirleyici faktor
olmus, giin uzunluklarmmdaki farkliliklar ¢imlenme hizlarinda anlamli degisimler olusturamamistir. Oysa kisa giin
monokotillerinden O. sativa cv. Kiziltan ve S bicolor cv. G6zde-80’de sadece uzun fotoperiyodik indiksiyon tohum
¢imlenmesinin yavaglamasina neden olmustur.

Notr gun dikotillerinden L. esculentum cv. D-9 tohumlarinda uzun giin sartlar1 ¢gimlenmenin belirgin olarak
gecikmesine neden olmus (p = 0,000), en hizli ¢imlenme aralarinda istatistiki fark olmaksizin (p = 0,106) karanlik ve
kisa fotoperiyodik indiiksiyon uygulanan bitkilerle saglanmistir. L. esculentum cv. Wisconsin tohumlarinda da en hizlh
¢imlenmeye karanlik sartlarda ulagilmistir (p = 0,000) (Tablo 9 ve Tablo 10).

Caligmamizin uzun giin dikotilleri kapsaminda olan S. oleracea cv. AG-8117 ve S oleracea cv. AG-8121°de
en hizli ¢imlenme uzun giin sartlarinda elde edilmistir. Daha yavas ¢imlenme hizlar1 kisa giin ve karanlik uygulanan
tohumlarla saglanmus, 1518 yoklugu, bu genotiplerde ¢imlenmenin ¢ok belirgin olarak yavaglamasina neden olmugtur
(p = 0,000) (Tablo 11 ve Tablo 12).

Buna karsin yine uzun giin dikotillerinden olan R. sativus cv. 8TR-17 ve R. sativus cv. 8TR-18’de en yiksek
cimlenme hizlari, 8 saat giin uzunlugu uygulanan tohumlarda saptanmis, giin uzunluklarindaki artis ¢imlenmenin
belirgin olarak gecikmesine neden olmustur (p = 0,000) (Tablo 13 ve Tablo 14).

Bu durumda uzun giin dikotilleri kapsaminda degerlendirdigimiz bu iki bitki tiiriiniin tohumlarinda, 15181n
varligindan ziyade uygun fotoperiyodik uyartinin algilanmis olmasi, tohum ¢imlenme hizlari agisindan ¢ok daha 6nemli
olmaktadir.

Calismamizin kisa giin dikotillerinden olan G. max cv. Ataem ve G. max cv. Nova’da en yiksek ¢imlenme
hizlar1 karanlik uygulanan tohumlarda saptanmis (p = 0,000), 151k ¢imlenmenin gecikmesini saglamig; ancak ayni
parametrede giin uzunluklarindan kaynaklanan farkliliklar istatistiki agidan 6nemli bulunmamistir (p = 0,259 ve p =
0,076). Dolayisiyla Glycine max tiirline dahil bu iki soya genotipinin tohum ¢imlenme hizlar1 igin belirleyici faktoriin
giinlik aydmlanma siiresi olmadigini soylersek, kanimizca bu yanlis olmayacaktir. Ciinkii burada g¢imlenmeyi
geciktiren 15181n siiresi degil, varligidir (Tablo 15 ve Tablo 16).

Caligmamizin uzun giin monokotillerinden H. wvulgare cv. ince-04 ve H. wulgare cv. Ozdemir’in karanlikta
inkiibasyona alinan tohumlarinda ¢imlenme oran indeksi degerlerinin belirgin olarak daha yiiksek oldugu saptanmis (p
= 0,000), fotoperiyot uygulamalariyla ¢cimlenme oran indeksi degerleri 6nemli diizeylerde azalmus; ancak giin uzunlugu
farklhiliklar1 H. vulgare cv. Iince-04’de istatistiki anlami olan degisimler olusturamamustir (p = 0,810) (Tablo 1, Tablo 2).

Buna karsin uzun giin monokotillerinden T. aestivum cv. Sénmez tohumlarinda karanlik uygulamasi, ¢gimlenme
oran indeksi degerlerini 6nemli diizeylerde azaltmis, en yiiksek ortalamalar uzun giin sartlariyla saglanmistir (p =
0,000). T. aestivum cv. Alpu’da da en yiiksek ¢imlenme oran indeksi degerlerine 16 saat giin uzunlugu etkisine maruz
birakilan bitkilerde rastlanmistir (p = 0,000) (Tablo 3 ve Tablo 4).
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Karanlik sartlarda O. sativa cv. Génen tohumlarinda daha yiiksek ¢imlenme oran indeksi degerlerine ulasilmig
(p = 0,000), O. sativa cv. Kiziltan’da da en yiiksek ¢imlenme oran indeksi degerleri karanlik uygulanan tohumlarla
saglanmigtir (p = 0,000). Ancak fotoperiyodik uyarti degisimleri O. sativa cv. GOnen’in ¢imlenme oran indeksi
degerlerinde anlamli farkliliklar olusturamamistir (p = 0,221). O. sativa cv. Kiziltan’da ise giin uzunluklarindaki
artiglara kosut olarak diizenli diisiisler saptanmistir (p = 0,000) (Tablo 5 ve Tablo 6).

S bicolor cv. Gozde-80’de en yiiksek ¢imlenme oran indeksi degerleri kisa giin ve karanlik uygulanan
tohumlarla saglanmis; ancak iki uygulama arasinda istatistiki fark olmamis (p = 0,061), uzun giin uygulamalarinda ise
daha diisiik ortalamalar saptanmigtir. S. bicolor cv. Nes’de en yiiksek ortalamalara karanlik sartlarda inkiibasyona alinan
tohumlarda rastlanmstir (p = 0,000) (Tablo 7 ve Tablo 8).

Notr gun dikotillerinden L. esculentum cv. D-9°da en yiiksek ¢imlenme oran indeksi degerleri, aralarinda
istatistiki fark olmaksizin (p = 0,263), karanlik ve kisa giin uygulamalariyla saglanmistir. Buna karsin 16 saat giin
uzunlugu ¢imlenme oran indeksi degerlerini anlamli olarak azaltmistir (p = 0,000). L. esculentum cv. Wisconsin’de de
en yiiksek cimlenme oran indeksi degerlerine karanlik sartlarda ulasilmis (p = 0,000); ancak ayni genotipin
fotoperiyodik uyart1 degisimlerine tepkileri farkli olmustur (Tablo 9 ve Tablo 10). Bu durumda L. esculentum cv.
Wisconsin i¢in 151k, ¢cimlenme oran indeksi tizerinde sinirlayici faktor olmakta, L. esculentum cv. D-9’da ise yalnizca
uzun giin uygulamalar1 ¢gimlenme oran indeksi degerlerini azaltmaktadir diyebiliriz.

Uzun glin dikotillerinden S. oleracea cv. AG-8117 ve S. oleracea cv. AG-8121°de giinliik 1s1klanma siiresi
azaldikca, ¢imlenme oran indeksi degerleri de 6nemli dlciide azalmis, her iki genotipte de en yiiksek ¢imlenme oran
indeksi degerlerine uzun giin uygulanan tohumlarda, en diisiikk ¢cimlenme oran indeksi degerlerine karanlik uygulanan
tohumlarda rastlanmstir (p = 0,000) (Tablo 11 ve Tablo 12).

Uzun giin dikotillerinden R. sativus cv. 8TR-17 ve R. sativus cv. 8TR-18de de giin uzunlugu degisimlerinin
¢imlenme oran indeksi tizerindeki etkileri dnemli olmus, her iki genotipte de en yiiksek ¢imlenme oran indeksi degerleri
kisa giin uygulanan tohumlarda, en diisiik ¢gimlenme oran indeksi degerleri uzun giin uygulanan tohumlarda saptanmistir
(p =0,000) (Tablo 13 ve Tablo 14).

Kisa giin dikotillerinden G. max cv. Ataem ve G. max cv. Nova’nin ¢imlenme oran indeksi degerlerinin
degisiminde, giinliik aydinlanma siireleri degil, 15181in varlig1 belirleyici faktor olmus (p = 0,000), 151k ¢imlenme oran
indeksi degerlerinde 6nemli diisiisler olusturmus; ancak diisiislerin derecesi giin uzunlugu degisimlerinden bagimsiz
olmustur (p = 0,314 ve p = 0,923) (Tablo 15 ve Tablo 16).

Calismamizin uzun giin monokotillerinden H. vulgare cv. Ince-04’de en yiiksek hiz katsayisi degerlerine
karanlik uygulanan tohumlarla ulasilmus, 151k hiz katsayis1 degerlerini belirgin olarak azaltmis (p = 0,000); ancak giin
uzunluklarmdan kaynaklanan farklar istatistiki agidan 6nemli olmamistir (p = 0,656). H. vulgare cv. Ozdemir’de de en
yliksek hiz katsayisi degerlerine karanlikta inkiibasyona alinan tohumlarda rastlanmig; ancak bu kez ayni parametre giin
uzunlugu degisimlerine duyarli davranmistir (p = 0,000) (Tablo 1 ve Tablo 2).

Uzun giin monokotillerinden T. aestivum cv. Alpu tohumlarinda, uzun giin uygulamalarinin hiz katsayisi
degerlerini 6nemli Olgiide arttirdigi saptanmus, T. aestivum cv. Sonmez tohumlarinda da en yiiksek hiz katsayisi
degerlerine uzun giin uygulanan tohumlarla ulasilmistir. Bu parametrede her iki genotip te fotoperiyodik uyarti
degisimlerine duyarli davranmistir (p = 0,000) (Tablo 3 ve Tablo 4).

O. sativa cv. Gonen tohumlarinda en yiiksek hiz katsayisi degerleri karanlik sartlarda inkiibasyona alinan
tohumlarla saglanmistir (p = 0,000). Isigin varligi hiz katsayisi degerlerinin diismesine yol ag¢mis; ancak giin
uzunluklarindan kaynaklanan farklar istatistiki anlamda 6nemli olmamustir (p = 0,195). O. sativa cv. Kiziltan
tohumlarinda da en yiiksek hiz katsayis1 degerleri karanlik uygulanan tohumlarla saglanmistir. Ancak, bu kez kisa giin
uygulamalari uzun giin uygulamalarindan daha yiiksek hiz katsayilart sunmustur (p = 0,000) (Tablo 5 ve Tablo 6).

S bicolor cv. Nes tohumlarinda en yiiksek hiz katsayisi degerleri karanlikta inkiibasyona alinan tohumlarla
saglanmis (p = 0,000), 151k hiz katsayilarinin azalmasina neden olsa da, giin uzunluklarindan kaynaklanan farklar
istatistiki anlamda onemli olmamistir (p = 0,410). S bicolor cv. GOzde-80°de en yiiksek hiz katsayisi degerleri,
aralarinda istatistiki fark olmaksizin (p = 0,053) karanlik ve kisa giin sartlarinda saglanmis, uzun fotoperiyodik
indiiksiyon hiz katsayisi ortalamalarini belirgin olarak azaltmistir (p = 0,000) (Tablo 7 ve Tablo 8).

Her ne kadar aralarinda istatistiki fark olmasa da (p = 0,228), L. esculentum cv. D-9 tohumlarinda en yiiksek
hiz katsayis1 degerlerine karanlik ve kisa giin uygulanan tohumlarla ulagilmis, uzun giin uygulamalari ayni parametrede
O6nemli disiisler olusturmustur (p = 0,000). L. esculentum cv. Wisconsin tohumlarinda en yiiksek hiz katsayisi
degerlerine karanlik sartlarda ulagilmig, daha diisiik ortalamalar uzun giin (p = 0,014) ve kisa giin (p = 0,000)
uygulanan tohumlarla saglanmistir (Tablo 9 ve Tablo 10).

Uzun gin dikotillerinden S. oleracea cv. AG-8117°de en diisiik hiz katsayisi degerleri karanlikta inkiibasyona
alman tohumlarda saptanmis, glin uzunlugundaki artiglarla hiz katsayisi1 degerlerinde 6nemli artiglar saglanmstir (p =
0,000). S oleracea cv. AG-8121°de de en yiiksek hiz katsayisi degerleri uzun fotoperiyodik indiiksiyon uygulanan
tohumlarla saglanirken (p = 0,000), bu kez karanlik ve kisa giin uygulamalar1 arasinda istatistiki fark olmamistir (p =
0,091) (Tablo 11 ve Tablo 12).

Uzun gin dikotillerinden R. sativus cv. 8TR-17 ve R. sativus cv. 8TR-18’de ise en yiiksek hiz katsayisi
degerleri 8 saat giin uzunlugu sartlarinda saglanmis, giin uzunlugundaki artislar hiz katsayist degerlerinde 6nemli
disiisler olusturmustur (p = 0,000) (Tablo 13 ve Tablo 14).

Gokhan ORHANOGLU et al., The effects of day length changes upon several germination parametersin several culture plants



76 Biological Diversity and Conservation—4/ 2 (2011)

Karanlik uygulamalariyla kisa giin dikotillerinden G. max cv. Ataem ve G. max cv. Nova tohumlarinda en
yiiksek hiz katsayisi degerlerine ulasilmis (p = 0,000), 151k hiz katsayisi degerlerinde 6nemli diisiisler olusturmus; ancak
giin uzunlugu farkliliklarinin neden oldugu degisim G. max cv. Ataem’de istatistiki anlam olusturmamis (p = 0,337), G.
max cv. Nova’da ise p = 0,043 diizeyinde dnemli olmustur (Tablo 15 ve Tablo 16).

Tohum testi kurallarinda 1s1k bir¢ok kiiltiir bitkisi, sebze ve 6zellikle ¢ayir bitkilerinin tohumlarinda ¢imlenme
icin bir ihtiyag olarak belirtilmis; Fraxinus, Juniperus, Morus, Picea, Pinus ve Tsuga gibi aga¢ cinslerinin ¢imlenme
testleri i¢in de tavsiye edilmistir (Kaska ve Yilmaz, 1990). Bir goriise gore, iliman iklimde fotoduyarlilik ¢ok sik
olmadan ¢imlenmeyi belirleyici bir faktordiir (Akman ve Darici, 1998).

Bazi bitki tiirlerinde ¢imlenme 1s1kta daha iyi olmaktadir (Agaoglu vd., 2001). Yiicel’in bir ¢aligmasinda
(1996), Cistus laurifolius, Teucrium chamaedrys ssp. chamaedrys, Origanum wvulgare ssp. hirtum ve Thymus
langicaulis ssp. chaubardii var. chaubardii tohumlarinda 15181n ¢imlenmeyi tegvik ettigi goriilmiis, karanligin tohum
cimlenmesini geciktirici ve engelleyici etkileri gozlenmis, en diisiik ¢imlenme hizi ve ¢imlenme giicii karanlikta
inkiibasyona alinan tohumlarda belirlenmistir (Yiicel, 1996). Yiicel’in bir baska calismasinda (1996), Sderitis
germanicopolitana ssp. viridis tohumlari ile yapilan ¢imlendirme deneyleri sonunda, 1g1kli ortamda ¢imlenme hizi ve
giiciiniin  karanhik ortama goére az da olsa daha yiiksek oldugu gorillmiig, Sderitis germanicopolitana ssp.
germanicopolitana tohumlarimin ise 1s18a duyarl olmadig: bildirilmistir (Yiicel, 1996). Mentha’da karanlik ¢imlenme
oranlarmmi biiyiik olgiide diisirmektedir (Giinay, 2005). Penny ve Neal’n ¢alismasinda (2003), 151k Fatoua villosa
tohum ¢imlenmesini tegvik etmis, karanlikta tohum ¢imlenme oranlari % 5’in altina diismiistir. Ocimum americanum
(Amritphale vd., 1984), Lolium temulentum (Ercis vd., 1993), lberis pectinata, Ziziphora aragonensis (Copete vd.,
2009) ve Ulmus minor’de (Cigek ve Tilki, 2007) ¢imlenmenin 1sikta ¢ok daha iyi oldugu belirlenmis, Melastoma
malabathricum’da  karanlikta hi¢ tohum ¢imlenmesi gerg¢eklesmemistir (Faravani ve Bakar, 2007). Flores ve
arkadaslarinin yaptig1 ¢alismada (2006), inceleme kapsamina alman 28 farkl bitki tiiriiniin tiimiiniin pozitif fotoblastik
tirler oldugu belirlenmis, bunlarda tohum ¢imlenmesi 1gikla anlamli olarak etkilenmistir.

Isik hem tohum ¢imlenmesini hem de fideciklerin biiyiimesini kontrol ettigi i¢in tohumla iiretimde 6énemli bir
faktor olarak diisiiniilse de, bircok bitki tiirlinde ¢imlenme {izerinde dogrudan bir etkiye sahip degildir. Bu tiirlerde
tohumun c¢imlenip toprak yilizeyine cikmasiyla 1g18in Onemi artmaktadir (Agaoglu vd., 2001). Tiirkiye florasi
bitkilerinden 20 familyaya ait 5’i endemik olmak (izere toplam 29 taksonun ¢imlenme dzelliklerini belirlemek amaciyla
yapilan bir calismada, karanlik ortamin Myrtus communis ssp. communis, Hyocyamus niger, Reseda lutea ve
Gypsophila bicolor’da tohum ¢imlenmesini tegvik ettigi goriilmiis, 15181n ¢imlenme tizerinde engelleyici ve geciktirici
etkileri belirlenmis, en yiiksek ¢imlenme hiz1 ve giicii karanlikla saglanirken, Rubia tinctorum, Satureja hortensis ve
Acantholimon acerosum var. acerosum tohumlarinda da en yiiksek ¢imlenme karanlikta gerceklesmistir (Yiicel, 1996).
Ebe Karagami’nin (Pinus nigra subsp. pallasiana var. seneriana (Saatgioglu) Yaltirik) tohum ¢imlenme ekolojisini
belirlemeye yonelik bir ¢aligmada, koyu renkli tohumlarin karanlik ortamlarda % 95.1 diizeylerinde ¢imlenebildigi
goriilmiis, ¢imlenemeyen tohumlarin ise (% 4.9) saglam oldugu belirlenmistir (Yiicel, 1997). Tiirkiye’de dogal olarak
yayilis gosteren 14 Hesperis tiiriniin tohumlarimin ¢imlenme davramslar tizerinde 1518in etkilerini inceleyen bir
calismada, 151k Hesperis bicuspidata’nin ¢imlenme yiizdesini tesvik ederken, H. campicarpa, H. laciniata, H.
matronalis, H. pendula, H. podocarpa ve H. theophrasti’nin ¢imlenmesini inhibe etmis; H. aspera, H. cappadocica, H.
hedgei, H. persica, H. schischkinii, H. stellata ve H. transcaucasica’nin ¢imlenme oranlari ve 11k arasindaki iligkinin
istatistiksel agidan anlamsiz oldugu bildirilmistir. Ayn1 ¢aligmada 11k H. campicarpa, H. cappadocica, H. matronalis,
H. pendula, H. podocarpa, H. theophrasti subsp. sintenisii ve H. transcaucasica’nin ¢imlenme hizlarini inhibe ederken,
H. aspera, H. bicuspidata, H. hedgei, H. laciniata, H. persica, H. schischkinii ve H. stellata i¢in ¢imlenme hizlari
iizerinde 15181 etkisi istatistiksel acidan anlamli olmamistir (Yiicel vd., 2008). Ug ayr1 seviyede nem ve iki ayri
seviyede 151k (16.0 +1.8 pmol m? s ve 492 + 80 pumol m? s™) uygulanan kosullarda Annona glabra ve Pachira
aquatica tohumlarmin ¢imlenme karakteristiklerinin belirlenmesi amaciyla yapilan bir ¢alismada da 151k anlamli bir
faktor olarak diistiniilmemistir (Mata ve Casasola, 2005). Cynara scolymus, Capsicum annuum ve Asparagus officinalis
var. altilis tohumlarinin karanlikta daha iyi ¢imlendikleri bildirilmistir (Vural vd., 2000). Galeopsis speciosa ve Vicia
hirsuta en iyi tohum ¢imlenmesini karanlikta gergeklestirmislerdir (Milberg vd., 2000). Ulmus laevis'te ¢imlenme
oranlar1 karanlikta en yiiksek ortalamalari vermistir (Cicek ve Tilki, 2007). Baz1 Cucurbita pepo genotiplerinde de
151810 varligi cimlenmeyi kisitlamaktadir (Giinay, 2005).

Avena fatua, Camelina microcarpa, Consolida regalis, Erodium cicutarium, Fumaria officinalis, Snapis
arvensis (Milberg vd., 2000); Acacia aroma, Acacia caven, Acacia furcatispina (Funes ve Venier, 2006) 1sikta ve
karanlikta asag1 yukari esit diizeylerde ¢imlenmislerdir. Hypericum perforatum ve Nerium oleander tohumlari 1s18a
duyarli davranmamustir (Yiicel, 1996). Mutlak karanlik ya da 8 saat 151k/16 saat karanlik uygulamas1 Genipa americana
tohumlarinin ¢imlenme davraniglari tizerinde hicbir anlamli farklilik olusturamamustir (De Souza vd., 1999). Ulmus
glabra’da ¢imlenme 1sikla etkilenmemis, en yiiksek ¢imlenme ylizdesi ve ¢imlenme oranlari, 151k altinda ya da
karanlikta 25/15 °C ve 30/20 °C sicakliklarda elde edilmistir (Cigek ve Tilki, 2007).

Bir goriise gore, giinlik aydinlanma siirelerinin ¢imlenme {izerinde etkili oldugu tiirlerde, 1s18in etkisi
ciceklenmede fotoperiyodun etkisinin benzeri olmakta (Sehirali, 2002), giin uzunlugu bu tiirlerin tohum ¢imlenmesi
icin bir itici gii¢ olusturmaktadir (Oztiirk ve Se¢men, 1999). Shahram (2007), Vaccinum arctostaphylos’da tohumlarin
sadece 151k ve karanlik miinavebesinde ¢imlenebildigini gdstermis, mutlak karanlikta ¢cimlenme gergeklesmemistir.

Gokhan ORHANOGLU et al., The effects of day length changes upon several germination parametersin several culture plants



Biological Diversity and Conservation —4/ 2 (2011) 77

Kandari ve arkadaglarinin yaptigi ¢alisma (2008), 12 saat fotoperiyodik indiiksiyona maruz birakilan Arnebia benthami
tohumlarinin, karanlikta inkiibasyona alinanlardan daha yiiksek ¢imlenme oranlarina sahip oldugunu gdstermis; ancak
tohumlarin ortalama ¢imlenme zamanlar agisindan yapilan degerlendirmelerde, fotoperiyodik indiiksiyonun belirgin bir
etkisinden s6z edilmemistir. Lupinus varius tohumlarinin ¢imlenme oranlari, ortalama ¢imlenme siireleri ve ¢imlenme
indeksleri lizerinde de giin uzunlugu uygulamalarinin etkisinin istatistiki anlamda 6nemli olmadig1 bildirilmistir
(Karagiizel vd., 2003). Altare ve arkadaslarmin yaptigi ¢alismada (2006), Opuntia ficus-indica tohumlarinin 14 saat
fotoperiyodik indiiksiyona maruz birakilmasi, en hizli tohum ¢imlenmesini saglamis, en yiiksek ¢imlenme yiizdelerine
de aym 151k kosullarinda ulagilmustir. Yiicel ve Altindz’iin yaptig1 ¢aligmada (2001), 8 saat 151k 16 saat karanlik
uygulanan iklim dolaplarinda inkiibasyona alinan Salvia wiedemannii tohumlarinda, normal giin 1s1g8indan faydalanilan
oda sartlarina gore daha yiiksek ¢imlenme oranlari elde edilmistir (Yiicel ve Altin6z, 2001). Nwoke (1982) Talinum
triangulare’de, Oztirk ve Pirdal (1986) Asphodelus aestivus’ta, Amritphale ve arkadaslari (1984) Ocimum
americanum’da, Lombardi ve arkadaslari (1997) Typha latifolia’da, Jull ve arkadaslar1i (1999) Chamaecyparis
thyoides’de, Dasti ve arkadaslar1 (2001) Arabidopsis thaliana’da, Lanta ve arkadaslar1 (2003) Amaranthus tiirlerinde, en
yiiksek ¢cimlenmeyi tesvik edebilmek i¢in bir fotoperiyodik indiiksiyonun gerekliliginden bahsetmiglerdir.

3.2. Farkh giin uzunluklarinin ¢cimlenme parametreleri iizerindeki etkilerinin genotipler diizeyindeki analizleri

Farkli bitki cins ve tiirlerine ait tohumlarin ¢imlenebilmek icin 15132 karsi gosterdikleri duyarlilik farkli
olmaktadir (Eser, 1997). Cogu kiiltiir bitkilerinde ayn tiire ait genotiplerin de fotoperiyoda karsi reaksiyonlari aym
degildir (Kirtok, 2002). Isigin tohum tizerindeki etkisi genotipe baglidir ve bu faktér tohumlarin olgunlagmasi siiresince
diger ¢evresel faktorleri de kontrol eder (Akman vd., 2001). Bu yiizden 1518a gosterilen tepki yoniinden bitki cins ve
tiirlerinin mutlak bir gruplandirmasi yapilamaz (Kirtok, 2002).

Bizim ¢aligmamizda, uzun giin uygulanan H. vulgare genotiplerinin ¢imlenme oranlarinda farklilik olmamus,
her iki genotipte de ayni ¢imlenme oranlarina ulasilmis; ancak uzun giin sartlarinda H. vulgare cv. Ince-04’tin H.
vulgare cv. Ozdemir’den daha hizlh ¢imlendigi goriilmiis (p = 0,006), uzun giin sartlarinda ¢imlenme indeksi ve hiz
katsayis1 degerleri de Ince-04’de daha yiiksek ortalamalarla ifade edilmistir (p = 0,006). Kisa giin uygulanan H. vulgare
genotiplerinin ¢imlenme oranlarinda farklilik goériilmemis, her iki genotipte de ayni ¢imlenme oranlarina ulagilmis;
ancak kisa giin sartlarinda H. vulgare cv. ince-04’tin H. vulgare cv. Ozdemir’den ¢ok daha hizli ¢imlendigi saptannis
(p = 0,000), kisa giin sartlarinda cimlenme indeksi ve hiz katsayis1 degerleri de ince-04’de ¢ok daha yiiksek olmustur (p
= 0,000). Karanlik uygulanan H. vulgare cv. ince-04’de H. vulgare cv. Ozdemir’den daha yiiksek cimlenme oranlari
elde edilmis (p = 0,012), ancak genotiplerin ¢imlenme hizlar1 arasindaki fark onemli bulunmamis (p = 0,186),
genotiplerin ¢imlenme indeksi ve hiz katsayisi degerlerinde de istatistiki 6nemi olan farkliliklar saptanmamistir (p =
0,164 ve p = 0,328).

Calismamizda, uzun giin uygulanan T. aestivum genotiplerinin ¢imlenme oranlari arasinda istatistiki fark
olmamig (p = 0,325); buna karsin T. aestivum cv. S6nmez, T. aestivum cv. Alpu’dan daha hizli maksimum ¢imlenmeye
ulasirken, ¢imlenme indeksi ve hiz katsayisi parametrelerinde de daha yiiksek ortalamalar sunmustur (p = 0,000). Kisa
giin uygulanan T. aestivum tiiriine dahil bugday genotiplerinin ¢gimlenme oranlar arasinda istatistiki fark gdzlenmemis,
her iki genotipte de en yiiksek ¢imlenme oranlarina ulagilmistir. Genotipler diizeyindeki farkliliklar 6zellikle ¢imlenme
stiresi, ¢cimlenme indeksi ve hiz katsayisi parametrelerinde belirginlesmis (p = 0,000), her ii¢ parametrede de daha {istiin
nitelikler T. aestivum cv. Sonmez’de saptanmustir. Karanlik uygulanan T. aestivum tiirline dahil bugday genotipleri
arasinda T. aestivum cv. S6nmez, daha yiiksek ¢imlenme orani (p = 0,000), ¢cimlenme indeksi (p = 0,000), hiz katsayisi
(p = 0,010) ortalamalar1 ve daha kisa ¢imlenme siireleriyle (p = 0,007) ele alinan tiim ¢imlenme parametrelerinde daha
iistiin nitelikler sunmustur.

16 saat giin uzunlugu etkisinde inkiibasyona alinan O. sativa tiiriine dahil genotipler arasinda ¢imlenme siiresi,
¢imlenme indeksi ve hiz katsayisi parametreleri bakimindan 6nemli farkliliklar belirlenmis, O. sativa cv. Gdnen uzun
giin sartlarinda daha hizli ¢imlenmeye ulagirken (p = 0,000), ¢cimlenme indeksi ve hiz katsayisi parametreleri de ayni
genotipte daha yliksek ortalamalar vermistir (p = 0,000). Buna karsin genotiplerin ¢imlenme oranlarinda istatistiki fark
gdzlenmemistir (p = 0,325). 8 saat giin uzunlugu etkisinde inkiibasyona alinan genotipler arasinda ¢imlenme orani (p =
0,001) ve ¢imlenme indeksi (p = 0,004) bakimindan 6nemli farkliliklar bulunmus, her iki parametrede de O. sativa cv.
Gonen daha yiiksek ortalamalar sunmustur. 8 saat giin uzunlugunun, genotiplerin ¢imlenme siiresi (p = 0,661) ve hiz
katsayis1 (p = 0,688) parametreleri lizerindeki etkileri ise Onemsiz olmustur. Karanlikta sartlarda ele alinan tiim
¢imlenme parametrelerine genotiplerin verdigi tepkiler arasinda 6nemli farkliliklar bulunmug, O. sativa cv. Gonen ile
daha yiiksek ¢imlenme oranlar1 elde edilirken (p = 0,000), O. sativa cv. Kiziltan ile daha hizli ¢gimlenmeye ulagilmis (p
=0,001), cimlenme indeksi (p = 0,019) ve hiz katsayis1 (p = 0,001) parametreleri de Kiziltan genotipinde daha yiiksek
ortalamalar sunmustur.

16 saat giin uzunlugu uygulanan S. bicolor genotiplerinin ele alinan tiim ¢gimlenme parametrelerine tepkileri
birbirinden farkli olmus, genotiplerden Gozde-80 daha yiiksek ¢imlenme oranlarina sahip olurken (p = 0,001), genotip
Nes daha kisa siirede maksimum ¢imlenmeye ulagmis (p = 0,000), daha yiiksek ¢imlenme indeksi (p = 0,000) ve hiz
katsayisit (p = 0,000) degerleri de genotip Nes ile saglanmistir. 16 saat giin uzunlugu etkisinde birakilan genotipler
arasinda saptanan farkliliklar, 8 saat giin uzunlugu etkisinde de belirlenmis; buna gore, kisa giin fotoperyodik uyartisini
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algilayan genotiplerden Gézde-80 daha yiiksek ¢imlenme oranlarina sahip olurken (p = 0,000), genotip Nes daha kisa
stirede maksimum ¢imlenmeye ulagmis (p = 0,000), daha yiiksek ¢imlenme indeksi (p = 0,000) ve hiz katsayist (p =
0,000) ortalamalar1 da genotip Nes ile saglanmistir. Karanlik sartlarda inkiibasyona alinan S bicolor genotiplerinin ele
alinan ¢imlenme parametrelerine tepkileri birbirinden farkli olmus, ¢cimlenme orani (p = 0,001), ¢imlenme indeksi (p =
0,000) ve hiz katsayisi (p = 0,000) parametreleri igin en yiiksek ortalamalar genotip Nes ile saglanirken, en hizl
cimlenmeye de genotip Nes ile ulagilmistir.

16 saat giin uzunlugu etkisinde inkiibasyona alman L. esculentum genotiplerinin ¢imlenme oranlar1 arasindaki
fark istatistiki olarak 6nemsiz bulunmus (p = 0,796); buna karsin maksimum ¢imlenmeye ulagilabilmesi i¢in gerekli giin
sayis1 genotip Wisconsin’de daha kisa olurken (p = 0,000), daha yiiksek ¢imlenme indeksi (p = 0,000) ve hiz katsayisi
ortalamalarina da (p = 0,000) genotip Wisconsin ile ulagilmistir. 8 saat giin uzunlugu etkisinde de genotiplerin
¢imlenme oranlar1 arasinda istatistiki fark olmamis, her iki genotipte de ayni ¢imlenme oranlarina ulasilmis; ancak uzun
giin uygulamalarindan farkli olarak, bu kez L. esculentum cv. D-9’un daha hizli maksimum g¢imlenmeye ulagtig
saptanmig, ¢imlenme indeksi (p = 0,000) ve hiz katsayisi (p = 0,000) parametreleri de genotip D-9’da daha yiiksek
ortalamalar sunmustur. Karanlik etkisinde genotiplerin ¢imlenme oranlarinda ortaya c¢ikan fark énemli bulunmus (p =
0,006); ancak ele alinan diger parametrelerde istatistiki degeri olan farkliliklarla karsilagilmamistir (¢imlenme siiresi,
¢imlenme indeksi ve hiz katsayisi parametreleri igin sirastyla: p = 0,128, p = 0,522 ve p = 0,243).

Uzun gin uygulanan S oleracea genotiplerinin ¢imlenme orani (p = 0,588), ¢cimlenme siiresi (p = 0,169),
cimlenme indeksi (p = 0,617) ve hiz katsayisi (p = 0,193) ortalamalar1 arasinda istatistiki fark gézlenmemistir. Kisa giin
uygulanan genotiplerin ¢imlenme oranlar arasinda da istatistiki fark gézlenmemis (p = 0,809); ancak genotiplerden
AG8117, 4,3603 giin ortalamasi ile AG8121°den daha hizli maksimum g¢imlenmeye ulagmis, ¢imlenme indeksi ve hiz
katsayis1 degerleri de genotip AG8117°de daha yiiksek ortalamalar sunmustur (p = 0,000). Karanlik uygulanan S
oleracea genotiplerinin ¢imlenme orani (p = 0,163), ¢imlenme siiresi (p = 0,051), hiz katsayist (p = 0,096) lizerine
etkileri 6nemsiz bulunmus, karanlik sartlarda genotiplerin sadece ¢imlenme indeksine etkileri 6nemli olmus, AG8117
AG8121’den daha yiiksek indeks ortalamalart sunmustur (p = 0,001).

Uzun giin sartlarinda inkiibasyona alman R. sativus’ta, genotiplerin ¢imlenme orani, ¢imlenme siiresi,
cimlenme indeksi ve hiz katsayisi iizerine etkileri (p = 0,000) diizeyinde 6nemli olmus, ele alinan tim parametrelerde R.
sativus cv. 8TR-18 daha iistiin nitelikler sunmustur. Kisa giin sartlarinda inkiibasyona alinan R. sativus genotiplerinin
¢imlenme oranlar1 arasinda istatistiki fark gézlenmemis (p = 0,058), ¢imlenme siiresi, ¢imlenme indeksi, hiz katsayis1
parametreleri Uzerinde ise R. sativus cv. 8TR-18’in nitelikleri daha dikkat ¢ekici olmustur (p = 0,000). Karanlikta
inkiibasyona alinan R. sativus’ta, genotipler ¢imlenme orani, ¢imlenme siiresi, ¢imlenme indeksi ve hiz katsayisi
parametrelerinde (p = 0,000) diizeyinde etkili olmus, ele alinan tiim parametrelerde R. sativus cv. 8TR-18 daha Ustiin
nitelikler sunmustur. Buna gore daha yiiksek ¢imlenme orani, ¢imlenme indeksi ve hiz katsayisi ortalamalarina R.
sativus cv. 8TR-18 ile ulasilirken, toplam c¢imlenme periyodu da genotip 8TR-18’de ¢ok daha kisa siirede
tamamlanmistir.

Uzun giin sartlarinda inkiibasyona alinan G. max genotiplerinin ¢imlenme siiresi, ¢imlenme indeksi ve hiz
katsayis1 ortalamalar1 arasinda istatistiki fark gézlenmis (p = 0,000), tohumlarda en hizli maksimum ¢imlenmeye Nova
genotipi ile ulasilirken, diger iki parametrede de en yiiksek ortalamalar Nova genotipi ile saglanmistir. Buna karsin,
¢imlenme oranlar iizerinde genotip etkisinin istatistiki anlamda 6nemli olmadig1 saptanmustir (p = 0,612). Kisa giin
sartlarinda inkiibasyona alinan genotiplerin ¢imlenme siiresi, ¢imlenme indeksi ve hiz katsayisi ortalamalar: arasinda da
istatistiki fark gozlenmis (sirasiyla: p = 0,005, p = 0,006 ve p = 0,007), tohumlarda en hizli maksimum ¢imlenmeye
Nova genotipi ile ulasilirken, diger iki parametrede de en yiiksek ortalamalar Nova genotipi ile saglanmigtir. Kisa giin
sartlarinda da, ¢imlenme oranlari iizerinde genotip etkisinin istatistiki anlamda Snemli olmadigi saptanmistir (p =
0,804). Ele aliman ¢imlenme parametreleri bakimindan G. max genotipleri arasinda gozlenen farkliliklar, 6zellikle
karanlikta inkiibasyona alinan tohumlarda belirginlesmis, G. max cv. Nova ile daha yiiksek ¢imlenme orani, ¢cimlenme
indeksi ve hiz katsayis1 ortalamalar1 elde edilirken (p = 0,000), ortalama ¢imlenme sireleri de G. max cv. Nova’da daha
kisa olmustur (p = 0,000).

Goruldigi gibi uzun gilin, kisa giin ve karanlik uygulanan S. bicolor genotiplerinin, karanlik uygulanan T.
aestivum ve G. max genotiplerinin ele alinan tiim ¢imlenme parametrelerine tepkileri birbirinden farkli olmustur.
Cimlenme siiresi, ¢gimlenme indeksi ve hiz katsayis1 parametreleri agisindan, H. vulgare, T. aestivum, L. esculentum ve
G. max genotiplerinin uzun gin ve kisa giin uygulamalarma, O. sativa genotiplerinin uzun gin, S oleracea
genotiplerinin kisa giin uygulamalarina verdigi tepkiler arasinda 6nemli farkliliklar bulunmustur. Karanlik uygulanan L.
esculentum ve H. vulgare genotiplerinin ¢imlenme oranlarina, S oleracea genotiplerinin ¢imlenme indeksine etkileri de
O6nemli olmustur. 8 saat giin uzunlugu etkisinde birakilan O. sativa tiiriine dahil genotipler ¢imlenme oranlari ve
cimlenme indeksleri bakimindan 6nemli farkliliklar sunmustur. Sonuglarimiz, tohumlarin 1s18a karst gosterdikleri
duyarlilikta bir genotipsel farklilagmanin 6nemi iizerinde duran Eser (1997), Akman ve arkadaglar1 (2001), Kirtok
(2002) ve Sehirali (2002)’nin goriisleriyle uyumludur.

Calismamuzin kisa giin monokotilleri O. sativa cv. Gonen, O. sativa cv. Kiziltan ve S. bicolor cv. Nes ile kisa
gun dikotillerinden G. max cv. Ataem ve G. max cv. Nova’nin tohumlarinda, en yiiksek ¢imlenme oran indeksi ve hiz
katsayis1 degerlerine karanlik sartlarda ulagilmigtir. S. bicolor cv. G6zde-80’de de en yiiksek hiz katsayis1 ve ¢imlenme
oran indeksi degerleri, aralarinda istatistiki fark olmaksizin kisa giin ve karanlik uygulanan tohumlarla saglanmistir. Bir
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baska ifadeyle, 151k ¢aligmamizin tiim kisa giin monokotilleri ve kisa giin dikotillerinde ¢imlenme oran indeksi ve hiz
katsayisi ortalamalarini belirgin olarak diisiirmektedir.

Caligmamizin uzun giin monokotillerinden T. aestivum cv. Alpu ve T. aestivum cv. Sénmez ile uzun gin
dikotillerinden S. oleracea cv. AG-8117 ve S oleracea cv. AG-8121°de, en yiiksek ¢imlenme oran indeksi ve hiz
katsayisi ortalamalart uzun giin sartlariyla saglanmistir. Ancak benzer modelleme uzun giin monokotillerinden H.
vulgare, uzun gun dikotillerinden R. sativus genotipleri i¢in yapilamamigtir. Ciinkii bu iki parametrede, R. sativus cv.
8TR-17 ve R. sativus cv. 8TR-18’de etkin olan kisa giin kosullar1, H. vulgare cv. Ince-04 ve H. vulgare cv. Ozdemir’de
ise karanliktir.

Calismamizda, 151k Hordeum vulgare cv. ince-04 ve Oryza sativa cv. Gonen’in tohum ¢imlenme oranlarinda
hicbir anlamli farklilik olusturamamustir. Tohumlar isikta ve karanlikta benzer ¢imlenme oranlarina ulasmig, bu
parametrede 1518a kayitsiz kalmislardir. Ancak 151k, diger tiim uzun giin ve kisa giin monokotillerinin ele alinan
¢imlenme parametrelerinde, her ne kadar bazilart ¢ok kii¢iik veya kimi durumlarda olumsuz da olsa, istatistiki anlami
olan farkliliklar olusturmustur. Bu nedenle tahillar i¢in 15181 bir ¢imlenme faktorii olarak algilamayan FEl¢i ve arkadaglari
(1987), Emeklier (1993), Yirir (1994) ve Ceylan (1994) ile ayn1 kaniyr paylagsmiyoruz. Ancak bunun salt bizim
calistigimiz genotiplerden kaynaklanan 6zel bir davranis modeli olabilme ihtimalini de goz ard1 etmiyoruz.
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Abstract

Plants have a crucial role in the economy of subsistence of the farming and semi-urban areas of Morocco
(food, traditional medicine, handicraft, etc.). In other respects, the integrated management of water resources interferes
with the phyto-diversity conservation (soil fixation, bio-indicators of water quality, etc.). One of the approaches to
highlight the "phyto-diversity/water management" comprises an assessment of plants exploitation by the riparian
population. Based on land studies and prospecting in upstream of the Sebou-wadi watershed (province of Taounate,
North of Morocco), we have identified more of 129 plant species and subspecies used in food (60%) and/or in
traditional medicine (52%). The financial income of the marketed plants is very variable [667 MAD.ha-.year-! (Pisum
sativum) — 114,133 MAD.hat.year! (Capparis spinosa); MAD = Moroccan Dirham], with a total average of
16,464.80 MAD.ha-1.year-1. Capparis spinosa and Olea europaea have casually a significant economic importance.
The current plants exploitation would have negative repercussions on superficial waters.

Key words: Northern Morocco, Flora, Exploitation, Water Management
1. Introduction

Morocco is considered among the five Mediterranean countries having a richly flora. According to bio-
geographical data, the Moroccan flora comes largely of autochthonous stock, and supplied with holarctic and tropical
elements or Saharaian, Iran-Turanian and Macaronesian ones (Fennane, 2004). The wealth of Moroccan vascular flora
is estimated to c. 4500 indigenous or naturalized species and subspecies, belonging to 920 genus and 130 botanical
families, with an endemic flora corresponding to c. 60 botanical families (in Fennane, 2004).

Previous works achieved in the Northwest of Morocco showed that the vascular plants (spontaneous or
cultivated) could have a primordial interest for subsistence economy of the farming and semi-urban zones of Morocco,
because of their food, medicinal and toxic virtues, etc. (e.g. Ennabili et al., 2000b, 2006).

Otherwise, water management is a main concern of Local Authorities of Morocco (Anonymous, 2010c).
Among the main problems of water management in the Sebou-wadi watershed are surface water pollution, steep decline
of wetland ecosystems and their functions... (Anonymous, 2010d). Vegetation can fight against water erosion (Snoussi
et al., 1990; Rey et al., 2004); as regulating factor of water flood (Galea et al., 1995).

This work aims to inventory the exploited plants from upstream of the Sebou-wadi watershed (North of
Morocco) on basis of socioeconomic inquiries and land prospecting (flora, plants sampling, etc.). Plant-species
exploitation and its interference with water management are also approached.

2. Materials and methods
2.1. Study area
The study area (Figure 1) depends on the Taza-Al Hoceima-Taounate region and appertains to the Pre-Rif zone

(Anonymous, 2003), spanning 5600 Km?2 (Anonymous, 2008e), and the relief altitudes vary between 80 m and 1600 m
(Bahraoui and Oved, 1970).
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The soil type corresponds to Rendzinas, i.e. It is correlated to Vertisol, calcium and magnesium categories
(Anonymous, 2008a, 2009c¢); 80% of the study area have a high to moderate agricultural ability for olive tree and wheat
(Anonymous, 2008b). The main productions concern the cereal (44% of the Utilized Agricultural Area - UAA), the
food legumes (16%) and arboriculture (28%), particularly based on olive tree (Anonymous, 2003). The climate
fluctuates from a semi-arid Mediterranean to sub-humid one (Anonymous, 2008c).

The forest occupies 8% of the study area, and includes holly-oak (29%), thuja and secondary species (28%),
cork oak (12%) and the Pyrenean and Zen oaks (3%). Artificial plantations cover 28% of the total forest surface
(Anonymous, 2008d). In spite of their weak surfaces, the forest resources generate moderate economic returns for the
Townships Administration of about 1,326,276 MAD.year-* (Anonymous, 2008d).

The local population is almost entirely farming (91.6%), with an average density of 112 inhabitants.km-2. The
local economy is essentially based on agriculture, which occupies 81.1% of the active population (Anonymous, 2003).

' > = ] N
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Figure 1. Localization of the prospected stations in upstream of the Sebou-wadi watershed (province of Taounate)

Toponyms caption. A: Elmizab, Tawldmame, Essafah. B: Sidi Lhaj Mhamed, Oulad Salah, Ezzaouiya, Mchad, Hllaba. C:
Ghafsai, Ounane, Santiya, Khmisse. D: Ourtzagh, Aine Atmane, Laazibe, Tamdernite, Bab Lhamra. E: Tassanfecht, Lrouiba,
Lbouyed, Oulad Ben Jilali. F: Karia, Pont de Sebou, Oulad Slama. G: Bni Oukil, Lkolla. H: Chtiouiyine, Zraoula. |: Oulad Taher,
Karakire, Laanssare, Oued I'Mellah. J: Lkhtatba, Kalaa, Bab Behreze. K: Aine Mediouna, Bni Oulid, Bouadel, Bouda. L: Oulad
Ahmed, Tariya, Khmisse Sloume. M: Oulad Daoued, Ahl Louad, Aine Bouhsina, Aine Jaber, Bni Oukil, Lbhahda, Skarna, Zragna,
Oulad Jaber. N: Aine Aicha, Aine Bouchala, Bni Khlifa, Mezdou, Tadaouniya, Aine Nehasse. O: Aine Malha, oued Inaouéne,
Lbsabsa. P: Aine Gdah, Blitiouate, Lhrachna, Oulad Jaber, Lwrada. Q: Tissa, Belaajiyate, Kolala

2.2. Methods

Gathering data was led in 67 stations in the study area (Figure 1) according to a predetermined based on
previous works (Ennabili et al., 2000b, 2006; Rivera et al., 2005; Aleem Qureshi et al., 2009; Sardar and Khan, 2009).
This prospecting is to achieve field socio-economic investigations, to collect plant samples, and to identify the plant
species sampled by using the available floras (Negre, 1961, Quezel and Santa, 1962-1963; Fennane et al., 1999-2007)
and the related data bases (Anonymous, 2010a-b). The un-sampled plant species (species in decline, extinct species,
imported plant-subproduct, etc.) are checked and named according to Bertrand (1991) and Bellakhdar (1997, 2006).

The inquiry forms are randomly completed without consideration neither age nor social category (Gonzélez-
Tejero et al., 2008). Seen the high variability of the quantitative data, due to the interviewees heterogeneity (age, sex,
profession, etc.), data processing was limited to calculation of percentages, averages and standard-deviations..

3. Results
3.1. Interviewees

Card-indexed data result from 90 interviewees from 67 stations (c. 80% male; 6.84 completed forms per
interviewee). The average size of the interviewed household equals 5.73 persons. The categories of ages fluctuate from

13 and 73 years; more than 51% of the interviewees belong to the “40-59 years” age-group. These interviewees practice
25 different professions, but 53% among them are fellahs (farmers).
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3.2. Used flora

On the basis of 616 completed forms or "station-plant-interviewee" combination, we identified 129 plant
species and subspecies, belonging to 108 genus and 50 botanical families. Lamiaceae, Fabaceae and Asteraceae are the
most represented, with 29% of the identified species (Table 1). Arundo donax (Poaceae) is the most used among
wetland species from the region.

About 45% of completed forms are related to 10 species collected by the native population (Tableau 1). The
harvested species occur in fields, forests, roads sides, gardens and wadis beds, and are cultivated (47%), spontaneous
(40%), introduced and/or naturalized (7%), commercialized (5%) or domesticated (1%) (Table 1). Moreover, 73% of
exploited species bloom in spring, 19% in summer, 4% in summer and 2% in winter.

We also note that 13.8% of the identified species possess more than vernacular name, due probably to an
ethnic heterogeneity in the study area (Berber and Arabian origins). Locally, the plants vernacular names could indicate
their use as “Harraste lahjar” (Herniaria hirsuta), used in traditional medicine against renal lithiasis, and “gattal I’klab”
(Ricinus communis) whose seeds are used in mixture with bread to kill dogs. Whereas Arisarum vulgare was used in
food during the 1945-famine year. The under-ground part of this plant (tubercle) is oven-cooked and transformed then
in powder to make bread (Station E, Figure 1).

The plant fruit is the most collected (20%), followed by aerial part (19%), leaf (16%), seed (13%), root (9%),
wood and the whole plant (4.7% each), inflorescence and branch (3.5% each), flower (2.9%), bulb (1.7%), stem (1%)
and tubercle and trunk (0.5%). Some plants are well-known by their traditional use in human therapy and are generally
used in mixture or sometimes with other products (olive oil, bread, honey, henna, tea, milk, egg, saffron, etc.).

The uses of identified plants are consigned in Table 1, showing that (i) 60% of these species have food virtue,
(i) 52% have medicinal virtue, and (iii) 22% are used in both food and traditional medicine. 16.1% of the identified
species interest apiculture, followed by pastoralism (10.7%), craft, agro-alimentary, pharmaceutical and tobacco
industries (10.7%), wood supplies (6.9%) and in fat or essential oils extraction (2.3%). Other uses, such drug, building
materials, etc. represent 6.8%. The underutilization of plants in traditional medicine could be explained by the native-
expertise regression. We note also that local herbalists don't overcome sufficiently administration of herbal
prescriptions.

Local use types of plants show indirectly the frequent illnesses in the region. Thus, the bodily systems
concerned by the local therapy are digestive (17%) and epidermis (13%). These systems are followed by nervous and
cardiovascular systems (7.6% each), respiratory system (7%) and urinary system (3.8%). Furthermore, Coriandrum
sativum and Petroselinum crispum induce death of the rabbits, and Sorghum spp. for sheep.

Table 1. Plants inventory and utilization in upstream of wadi-Sebou watershed (province of Taounate) (A, aerial part; Ap,
apiculture; C, cultivated; Co, construction; E, edible; Eo, extraction of essential oils; F, fruit; Fw, firewood; I, introduced; Ind, industry; Inf,
inflorescence; L, leaf; M, traditional medicine; Mbp, marketed by-product; N, naturalized; P, pastoral; R, root; S, spontaneous; Se, seed; Uf,
utilization frequency; Vmn, unrecognized medicinal-virtue by the interviewees; W, woods)

Taxon Vernacular name Used part / utilization / type of the plant Uf (%
Poaceae 16.8
Triticum aestivum L. farina, tiguer, achtar, Se,A/E,P/C 7.3
marzan, marchoch
Triticum turgidum L. ('Bam’h, karim, krifla, vitro, Se,A/E,P/C 5.40
I’kanz, shou,
Hordeum vulgare L. subsp. chair Se, A/E,P/C 3.30
vulgare
Arundo donax L. I’g’sab stem/Ind/S 0.30
ZeamayslL. d’ra ch’qobi, d’ra Se/E/C 0.30
Sorghum bicolor (L.) Moench d’ra I’bida Se/E/C 0.20
Fabaceae 164
Viciafaba L. 1I’foul, fillet Se, A/ E, P, M (tuberculosis) / C 5.20
Cicer arietinumL. I” hamouss Se, whole plant/E, P/ C 4.40
Lens culinaris Medik. I’adass Se/E/IC 2.30
Vicia ervilia (L.) Willd. kersanna Se/P/C 1.00
Pisum sativum L. jalbana Se, A/E/C 0.90
Trigonella foenum-graecum L. holba Se, L / E, M (stomachic, heart) / C 0.90
Phaseolus vulgarisL. lowbya Se/E/C 0.50
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Table 1. (Continued)

Viciasativa L. kerfalla Se,A/P/C 0.50
Medicago sativa L. I’fasa A/P/C 0.30
Glycyrrhiza glabra L. aarqg s’sous R / M (tooth) / Mbp 0.20
Trifolium alexandrinum L. I’barsim A/P/I,N 0.20
Lamiaceae 13.1
, s A/ E, Ind (Eo, other), insecticide, deodorant, M (flu,
Mentha pulegium L. f’layou cold, throat, massage) / S 3.80
. . A /E, Ind (Eo), M (cooling of the intestine, stomachic,
Origanum spp. zaatar intestinal) / S 3.50
Rosmarinus officinalis L. azir A/ E, Ap, M (tonic, stomachic) / C 0.90
Salvia officinalis L. salmiya A/ M (head, hypertension, tonic) / 1,S 0.90
Calamintha sylvatica subsp.
ascendens (Jord.) P.W.Ball manta ATETS 0.70
Mentha spicata L. ligama, nadnad A/E, M (head)/ C 0.70
Lavandula dentata L. I’khezama A/E,Ap, M (head)/C, S 0.50
Lavandula multifida L. hlihla, kohila A/ E, M (stomachic) / S 0.50
Marrubiumvulgare L. m’riwa jrihiya, m’riwa A/ M (cooling of the stomach, otitis) / S 0.50
Ocimum basilicum L. I’hbag A/Ap, M (lung)/C 0.30
Ajuga iva (L.) Schreb. chandgora L /M (asthma) /S 0.20
Lavandula stoechas L. halhal A/E,M(Vmn)/S 0.20
Mentha suaveolens Ehrh. m’chichtrou A/ M (tonic, cooling of the stomach) / S 0.20
Thymus spp. Z’aitra L / Ap, M (stomachic, intestinal) / S 0.20
Oleaceae 6.20
Olea europaga L. subsp. europaga | zitoun W, F, S/E, Ind, Fw, M (cooling of the lung, bad eye,
massage) / C
Asteraceae 5.70
Dittrichia viscosa (L.) Greuter taraklan, bagraman LR/ AP’ M .(hemorrhage, diabetes, rheumatism, 1.70
stomachic, injury, mouth) / S
Artemisia arborescens L chiba A / E,.Ap, M (otitis, vertigo, poisoning, facilitate 0.90
digestion) / I, N
Rhaponticum acaule (L.) DC. tafgha R, Inf/ E, M (stomachic /S 0.70
Carlina gummifera (L.) Less. addad R / body bad smells / S 0.50
Cynara cardunculus L. I’kharchouf, I’qouq L,Inf/E/C 0.50
Anthemis cotula L. I’babounj, nowara I’bayda | Inf/E, Ind (Eo), M (tooth, hair) / S 0.20
Artemisia herba-alba Asso. chih L / M (rheumatism) / S 0.20
Echinops strigosus L. taymart A/M (burn) /S 0.20
Lactuca sativa L. I’khass L/E/C 0.20
Scolymus hispanicus L. I’gornina A/E/S 0.20
Scolymus maculatus L. zarnij L,stem/E,Ap/S 0.20
Slybum marianum (L.) Gaertn. tawra A, Inf/E, Ap, Co/ S 0.20
Apiaceae 3.20
Ammi visnaga (L) Lam. I’bachnikha A Inf, S/ Ap, Co, M (diarrhea, stomachic, eczema, 1.00
injury, mouth, tooth / S
Apium graveolens L. I’krafes A/E,M(Vmn)/C 0.30
Coriandrum sativum L. I’gashour A/E,Ap/I,N 0.30
Foeniculum vulgare Mill I"beshas young stem/ M (vomiting) / S 0.30
Petroselinum crispum (Mill.) -
AW Hill I’maadnous A/E,M(Vmn)/C 0.30
Ammodaucus leucotrichus Coss. & I’kamoun sofi F/ M (cooling)/ Mbp 0.20
Durieu
Carumcarvi L. kharwiya F/M((Vmn)/C 0.20
Conium maculatum L. ziyata L/E/S 0.20
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Daucus carota L. khizou R/E/C 0.20
Pimpinella anisum L. habat hlawa FIE/S 0.20
Moraceae 3.10
Ficuscarica L. I’karmos, I’k’ram, chijar W, L, F/E, Ap, Fw, P/ C, domesticated 2.90
Morusalbal.a t’out F/E/ILN 0.20
Rosaceae 2.70
Prunus dulcis (Mill.) D.A.Webb I’ouz, I’ouz I’har F/E,Ap, M (Vmn)/C 1.10
E_rlobotryajaponlca (Thumb.) I'mzah F/E/C 0.30
Lindl.

Prunus domestica L. I’barqoug F/IE/C 0.30
Crataegus monogyna Jacq. admam A/MNmn)/S 0.20
Malus sylvestris Mill. t’ffah F/IE/C 0.20
Prunus persica (L.) Batsch I’khokh F/IE/IC 0.20
Pyrus communis L. n’gas F/IE/IC 0.20
Rosa spp. I’ward flower / M (Vmn) / Mbp 0.20
Capparaceae 2.60

_— s flower, F/ E, Ap, Ind (oil, other), M (heart, cooling of
Capparis spinosa L. I"kabbar the bladder, stomachic, rheumatism, beck) / C, S 260
Anacardiaceae 2.20
Pistacia lentiscus L. d’rou branch, L, S/E, Ap, Fw, Ind (oil), P, M (stomachic, 1.90
throat) /S
Pistacia atlantica Desf. I’btam branch, F/E, Fw,P/S 0.30
Myrtaceae 1.90
. s L / E, M (tonic, antiseptic, injury, head, stomachic,

Myrtus communis L. r'rayhan intestinal, urinary disorders, cough, hair, throat) / S 1.20
Eucalyptus camaldulensis Dehnh. | kalytous W, L/Ap, Fw, Co, M (Vmn)/C 0.70
Fagaceae 1.80
Quercusilex subsp. ballota (Dest.) 1, o, W, F/E, Fw, Co, Ind/ S 1.40
Samp.

Quercus faginea Lam. tacht W/Fw,Co/S 0.20
Quercus suber L. d’lam W/Fw,Co/S 0.20
Cannabaceae 1.70
Cannabis sativa L. | Pkif | A/ Ap, drug, M (Vmn) / C 1.70
Cucurbitaceae 1.60
Cucumismelo L. battikh F/IE/C 0.80
Citrullus lanatus (Thunb.) Mansf. | dallah F/E,M (burn)/C 0.30
Cucurbita pepo L. I’grad F/IE/C 0.30
Cucumis sativus L. I’khyar F/IE/C 0.20
Solanaceae 1.60
Lycopersicon esculentum Mill. maticha F/IE/C 0.30
Solanum tuberosum L. batata tubers /E/ C 0.30
Capsicum annuum L. I’felfel F / E, M (hyper-cholesterol) / C 0.20
Capsicum annuum L. soudaniya F / E, M (veterinarian) / C 0.20
Mandragora autumnalis Spreng. byd Ighol R, L /M (toxic) / S 0.20
Nicotiana rustica L. t’aba I’baldiya L/drug/C 0.20
Nicotiana tabacum L. t’aba roumiya L/Ind/C 0.20
Cactaceae 1.40
Opuntia maxima Miller | I’handiya A F/E Ap,M(Vmn)/I,N 1.40
Cupressaceae 1.40
Tetraclinis articulata (Vahl) Mast. | I’Aaraar branch / Fw, Co, Ind, M (bad eye, hair) / S 1.20
Cupressus sempervirensL. I’&aréar roumi W/Fw,Co/C 0.20
Vitaceae 1.40
Vitisvinifera L. | I’aneb, dalya L, F/E,P/C 1.40
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Table 1. (Continued)

Leguminosae 1.40
Ceratonia siliqua L. I’kharroub, slaghwa F,S/E,, Ind (Eo), P, M (stomachic) / C, domesticated | 1.40
Alliaceae 1.20
Alliumsativum L. touma bulbs / E, M (cooling of the lung, hair, intestinal) / C 0.90
Alliumcepal L. I"basla bulbs / E, M (stomachic, head) / C 0.30
Gentianaceae 1.00
Centaurium erythraea Rafn | garsat I’haya | A/ M (diabetes, fever, hair) / S 1.00
Thymelaeaceae 1.00
Daphne gnidium L. | I’zaz, metnan | L / M (bladder, hair, toxic) / S 1.00
Rutaceae 0.80
Citruslimon (L.) Burm.f. laymoun flower, F/E, Ap/C 0.30
Citrusaurantium L. I’tchin F/IE/IC 0.30
Ruta chalepensisL. I"fijel A/ M (injury) /S 0.20
Apocynaceae 0.70
Nerium oleander L. | dafla | R, L/ M (head, injury, mouth, throat, tooth / S 0.70
Ericaceae 0.70
Arbutus unedo L. | bakhano, sasno | F/IE/S 0.70
Brassicaceae 0.60
Brassica oleracea L. chifleur Inf/E/C 0.20
Brassicarapal. laft R/IE/C 0.20
Raphanus sativus L. I’fjel R/E/C 0.20
Arecaceae 0.50
Chamaerops humilis L. doum A F/E Ind,P/S 0.50
Aristolochiaceae 0.50
gziélochlafontanwl Boiss. & b’raztam whole plant/ M (poisoning, injury) / S 0.50
Chenopodiaceae 0.50
Chenopodium ambrosioides L. m’khinza L/ M (fever, head, heart) /I, N 0.30
Beta vulgarisL. I’barba R/E/C 0.20
Hyacinthaceae 0.50
Drimia maritima (L.) Stearn | I’bossila | bulbs/ M (Vmn) /S 0.50
Pinaceae 0.50
Pinus halepensis Mill. |tayda |W/FW, Co/C 0.50
Punicaceae 0.50
Punica granatum L. | romman | F / E, M (stomachic) / C 0.50
Boraginaceae 0.40
Borago officinalis L. I’horrich R, L /M (fracture, injury) / S 0.20
Echium horridum Batt. I’horrich R, L/ M (fracture, injury) / S 0.20
Rhamnaceae 0.40
Ziziphus lotus (L.) Lam. sedra flower, F / E, Ap / M (stomachic, renal lithiasis) / S 0.20
Ziziphus zizyphus (L.) H.Karst. zefzouf F/IE/C 0.20
Asparagaceae 0.30
Asparagus albus L. | s’koum | young branch/ M (cooling) / S 0.30
Caryophyllaceae 0.30
Herniaria hirsuta L. | harras I’hjar | L / M (renal lithiasis) / S 0.30
Portulacaceae 0.30
Portulaca oleracea L. | r'jla | A/E/C 0.30
Urticaceae 0.30
Urtica dioica L. | I’horriga I’harcha | A/ M (back, hair) / S 0.30
Verbenaceae 0.30
Aloysia citriodora Palau | lwiza | A/ E, M (cooling) / C 0.30
Agavaceae 0.20
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Table 1. (Continued)

Agave americana L. sabra | trunk/Ind /1, N 0.20
Araceae 0.20
Arisarum vulgare Targ. Tozz. yerna | R/E/S 0.20
Asphodelaceae 0.20
Asphodelus ramosus L. berwag | flower / Ap/S 0.20
Euphorbiaceae 0.20
Ricinus communis L. | gattal I’klab | Se / M (hemorrhoids) / I, N 0.20
Geraniceae 0.20
Pelargonium graveolens L'Hér. | datricha | L/E, Ind (Eo)/C 0.20
Juglandaceae 0.20
Juglansregial. I’gorgad | F/IE/C 0.20
Malvaceae 0.20
Malva sylvestrisL. I"bgoul | A/E, M (blood) / S 0.20
Myristicaceae 0.20
Myristica fragrans Houtt. | I’gouza | Se /M (Vmn) / Mbp 0.20
Polygonaceae 0.20
Rumex spp. | I’homida | L/E/S 0.20
Ranunculaceae 0.20
Nigella sativa L. | sanouj | Se / Ind (Eo), M (nervous system) / Mbp 0.20
Theaceae 0.20
Camellia sinensis (L.) Kuntze | atay | L/E, M (Vmn)/ Mbp 0.20
Zygophyllaceae 0.20
Peganum harmala L. | I’harmel | Se / M (bad eye) / Mbp 0.20

3.3. Production

The plant production varies from the high productive species in irrigated cultivations as Malus sylvestris
(18,000 kg.ha-t.year-1) to the lowest productive ones like Pisum sativum (200 kg.ha-t.year-1). Whereas for Cannabis
sativa, newly introduced in the region, the production averages 414+107 kg.ha-L.year-! (n=7).

The local plant-production is declining, because of the climatic drought risks and the high cost of seeds,
fertilizers and labor. Ficus carica orchards are regressing because of pollination lack, ageing and overuse of chemical
fertilizers. Olea europea subsp. europaea, widely domesticated and cultivated in the region, is suffering from ageing
and fog dominance during May -due to the Al Wahda dam, recently constructed- disfavoring pollination. Contrariwise,
production of Capparis spinosa is in progression (4%); other species production varies from one year to another. 95%
of plants production is intended for local consumption, and plants by-products are generally harvested during the
summer (70%), v. 30% for other seasons.

Regarding to involvement of employees categories in plants exploitation, the women are the most implied
(74.9%), followed by children (63.7%) and exogenous (8.10%).

The necessary full-time for cultivation and/or its maintenance and collection is lower for Pisum sativum (13.3+
5.70 days.ha-.an-t, n=3) when compared to Capparis spinosa (320 days.ha-t.an-1), including 3 months of caper picking
each year.

3.4. Marketing

Plants are sold by kilogram of dry weight (dw), wet weight (ww), fruits or seeds. According to plants rarity,
economic and/or nutritional importance, demand, etc., the unit price varies from 0.78+£0.14 MAD.kg-! (n=5) for Ammi
visnaga to 250+70.7 MAD.kgt (n=2) for Nicotiana rustica. Cannabis sativa is particularly marketed at
45.0+22.9 MAD kgt (n=10). The hashish, a preparation extracted from female-feet heads, reaches unusually
3,400£2,162 MAD.kg! (n=5).

Essential oils of Origanum spp. species are sold at 100 MAD.I-! (Station A, Figure 1). Only 24.4% of
identified medicinal-species are marketed, due probably to plants scarceness. Whereas, Capparis spinosa is increasingly
in demand, and generates locally 11% of the economic incomes. Otherwise, plants seeds are bought from
3.00 MAD.kg" for Sorghum spp. to 30.0 MAD.kg! for Cannabis sativa.

The financial income of exploited plants-species fluctuates from 667+116 MAD.ha-t.year” (n=3) for Pisum
sativum to 114,133+150,989 MAD.ha-1.year™ (n=3) for Capparis spinosa. The exploitation cost of this former is related
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unusually to capers harvesting (3.00 MAD.kg-* of harvested capers). The caper exploitation generates a considerable
seasonal jobs and an important economic-input, i.e. a turnover of 468,576+441,777 MAD.year-! (n=2) in the Tissa souk
(Station Q, Figure 1). The average financial-income of used plants equals 16,465+24,226 MAD.ha.year-! (n=28). Why
native inhabitants choose the Cannabis sativa cultivation, whose financial product reaches
12,937+12,582 MAD.ha.year-* (n=8).

Besides, the most of marketed medicinal-plants in the souks (local markets) by herbalists are brought from
Marrakech, and the remaining part of them is produced locally or in the nearest provinces. Local plants-production is
particularly marketed in souks (75%), in situ (3%), on roadsides (2%) and for crashing Units (1%). A minor part of this
production is intended for other national regions (Farmer-Work Centers, Fez, Ouezzane, Sidi Kacem, Casablanca, Sidi
Yahya, Oujda, Meknes, Marrakech and Agadir) or exported abroad (Spain and Italy) (18%). Therefore, exported plants-
production is lower and concerns Capparis spinosa.

Interviewees signaled a progressive evolution of plant sub-products price in the region (93%) and Triticum
aestivum exploitation could represent at least 90% of economic incomes for some native households. But, medicinal
and aromatic plants play a secondary role in local economy.

3.5. Apiculture

During this work, we underlined the use of 21 plant species as melliferous plants, belonging to 21 genus and
13 botanical families, and 42.8% of them depend on Asteraceae (23.8%) and Lamiaceae (19%). More than 71% of
these plant species are also used in traditional medicine.

The honey collected during fall is appointed locally “merouana” or “harra” and of very good quality. This
honey type corresponds to full honeydew and based Ditrichia viscosa.

The bee-keepers represent 26.7% of interviewees and are mostly sedentary type (91.6%). The hives number by
bee-keeper is estimated to 28.3+87.3 (n = 22). 85.7% of apiarists have provided bees from the natural environment, and
69% of hives are further traditional.

The honey is collected once (74%) to six times (4.30%) per year, or sometimes once every two years. The
economic income based on honey selling reaches 10,330+16,725 MAD.apiarist™.year-! (n=25). Honey is also used in
traditional medicine or consumed (33% each).

3.6. Phyto-diversity and water management

Our results show that plants exploitation is the basis of subsistence economy in the province of Taounate.
However, forest regression would have negative repercussions particularly downstream via the soil-erosion and
contribution of dissolved polluting-elements such nitrogen and phosphorus.

In the Sebou-wadi watershed, soil-erosion by water is very active, due to forest deterioration, and to the marly
formations in the study area. For instance, eroded materials in of the under-basin of Inaouéne wadi are routed toward
the Idriss 1% dam. Ploughing, grazing and cutting are major factors of riparian-vegetation elimination in floodplains of
the Inaouéne wadi.

However, production of species tolerating climatic drought, such as Capparis spinosa, could contribute to soil
fixing. Cannabis sativa is cultivated at the expense of forest area.

Current exploitation of plant resources, in the absence of environmental measures (rationalization of plants
cutting, water pollution abatement, etc.), would have negative impacts on water-resources management. These phyto-
diversity values should be integrated in the policy management of water resources in the province of Taounate in order
to promote water quality, and to fight against the water eutrophication and dams silting up, etc..

4, Conclusions and discussion

The obtained results show that the Taounate region possesses high agricultural potentialities, and have an
important medicinal and alimentary flora. Lamiaceae and Fabaceae, as underlined by Gonzalez-Tejero et al. (2008) in
Ouazzane (N of Morocco) and Asteraceae are the most represented. The importance use among others of Asteraceae
and Lamiaceae has been reported also by Seyddahmedov and Atamov (2008) in mountainous areas of Azerbaijan.

Many of plant species identified in the study area are used in food and/or in traditional medicine. Our results
combined to those of Hseini et al. (2007) show that medicinal flora from Rabat and Taounate regions (N of Morocco) is
dominated by the nine diversified botanical families of spontaneous flora from Morocco, including Lamiaceae,
Asteraceae, Fabaceae and Apiaceae (Fenane, 2004; Hseini et al., 2007). Arundo donax (Poaceae) is the most used
among wetland species from the region, as reported by Ennabili et al. (1996).

About a half of the used species correspond to cultivated and/or spontaneous plants. The most spontaneous
species are exploited in traditional medicine. In accordance with the National Strategy report on medicinal and aromatic
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plants, these former plants are spontaneous and therefore collected from natural habitats, and only 2% are cultivated
(Anonymous, 2009a).

Plant fruit is the most used, as reported by Ennabili et al. (2006) and elsewhere by Uysal et al. (2010), and the
high representativeness of aerial parts of plants could be related to their harvest ease and wealth in photosynthetic
metabolites (EI Rhaffari and Zaid, 2002). Some plants are well-known by their traditional use in human therapy and are
generally used in mixture or sometimes with other products (olive oil, bread, honey, henna, tea, milk, egg, saffron, etc.),
as signaled for instance by EI Mansouri et al. (2011).

The interviewees have not underlined some medicinal plants as Coriandrum sativum, used against renal
illnesses (Jouad et al., 2001), and they unrecognized medicinal virtues of others like Carum carvi, used against the
diabetes and cardiac illnesses including hypertension (Eddouks et al., 2002), Cannabis sativa, registered for gastritis
treatment and soothing pain (Merzouki et al., 2000), and Borago officinalis, advisable for eczema, cough, bronchitis,
renal complications and rheumatism treatment or as an expectorant and diuretic (Neves et al., 2009).

The bodily systems concerned by the local therapy are digestive and epidermis, corroborating previous work of
Bellakhdar et al. (1991), El Rhaffari and Zaid, (2002), Rivera et al. (2005), Mehdioui and Kahouadji (2007) and/or
Gonzélez-Tejero et al. (2008).

Among the quoted species, there are toxic ones as Carlina gummifera, Mandragora automnalis, Ricinus
communis and Daphne gnidium, as mentioned by Bnouham et al. (2006). Other toxic species, whose toxicity is
unrecognized by the interviewees, are Ceratonia siliqua (Ennabili et al., 2000b), Conium maculatum (Bnouham et al.,
2006; Durand et al., 2008), Daphne gnidium, Nerium oleander, Charybdis maritima and Aristolochia fontanesii
(Bnouham et al., 2006). According to the Poison Control Center of Strasbourg (France), plants are responsible for 5%
of poisonings (Flesch, 2005).

Moreover, other melliferous plant-species from the study area were not signaled by interviewees like Quercus
ilex and Cistus albidus (Ennabili et al., 2000b), and honey is anyway recommended for treatment of several illnesses
(Meda et al., 2004).

Agricultural production in the area suffers from critical situations, due primarily to the climatic drought risks
and the high cost of seeds, fertilizers and labor. In medicinal and aromatic plants, the competition from producers
threatens the local plants resources (Anonymous, 2009a).

Three species and subspecies plants (Capparis spinosa, Olea europea subsp. europaea and Cannabis sativa)
have an economic interest, as highlighted for the latest species in other Northern Regions of Morocco by Ennabili et al.
(2006). Medicinal and aromatic plants play a secondary role in local economy, such as other regions of Morocco
(Ennabili et al., 1997), and the National production of them is nevertheless wholly exported, as Ceratonia siliqua,
Myrtus communis, Nerium oleander, Rosmarinus officinalis (Anonymous, 2009a). Therefore, an implementation of a
development process dedicated to plant species valorization in situ is sine qua non to improve the population economic-
incomes.

Dependence of local population on plant resources would have probably negative repercussions on superficial
waters (flooding, dam silting up, etc.) and more environmental measures must be undertaken. The forest clearing
increases indirectly the flood peak-flow (Galea et al., 1995), and thus accentuates soil erosion and sedimentary
production (in Rey et al., 2004; Anonymous, 2009b).

In the Sebou-wadi watershed, soil erosion by water is a very active phenomenon (Snoussi et al., 1990; Sibari et
al., 2001). For instance, eroded materials in of the under-basin of Inaouéne wadi reduce the water storage-capacity of
the Idriss 1% dam (Sibari et al., 2001). Ploughings and grazing, underlined by Ballais et al. (2005) and cutting would
have negative impacts on sediments retention (Beuselinck et al., 2000; Rey, 2003) and water quality.

In spite of constraints of olive tree based in the region, mentioned above, 15% of the national average-
production of olive comes from the province of Taounate, generating about 44,574 m3 of margines (olive vegetable
water) per year, without sufficient treatment. The margines pollution threats seriously the regional water resources
(wadis, dams, aquifers, etc.) and particularly the aquatic ecosystems (Anonymous, 2009d)

Besides, Dorioz and Ferhi (1994) showed that in agricultural watershed, dissolved nitrogen and phosphate are
evacuated toward the rivers. River wetlands are currently threatened by human activities, including agriculture and
dams construction (Ferchichi-Ben Jamaa et al., 2010). These wetlands systems have a water-purifier role by reducing
nitrogen and phosphorus (Dorioz & Ferhi, 1994, Ennabili et al., 2000a; Ezzahri et al., 2010). Seeing the prevalence of
agricultural activity and the presence of a fragile substrate in the province of Taounate, an integrated management of
water based on the phyto-diversity appears thus necessary to protect water resources.
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Investigation of cytotoxic effects of pyridinein root meristem cells of onion (Allium cepa)
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2 Afyon Kocatepe University, Faculty of Sciences, Department of Biology, Afyon, Turkey

Abstract

Pyridine as a nitrogen-containing heterocyclic substance and its derivatives exist in both surface and ground
water because of its use in a variety of food, medicinal and chemical industrial products. In the present work, cytotoxic
effect of pyridine has been investigated for the first time in a plant, on root-tip growth and the meristem cells of onion
(Allium cepa L.). Different concentrations of pyridine significantly affected the growth and morphology of onion roots
causing shorter, thicker and gelatin like structures compared to the control. An increase in the pyridine doses caused an
increase in mitosis abnormalities in the squashes prepared from the cells of root-tip meristem whereas the mitotic index
was diminished. Mitosis abnormalities have been observed generally as anaphase bridges, stickiness, anaphase-
telophase aberrations and c-metaphase. As a result, pyridine at low doses has been significantly cytotoxic on the
meristem cells of onion root-tip. Thus, we suggest that toxic effects of pyridine may be investigated and the
mechanisms may be evaluated in different systems for human health.

Key words: Pyridine, Cytotoxic Effect, Allium cepa, Onion
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Piridinin sitotoksik etkilerinin sogan (Allium cepa) kok meristem hiicrelerinde arastirilmasi

Ozet

Azot-igeren heterosiklik bir madde olan piridin ve tiirevleri besin, tibbi olarak ya da kimya sanayi gibi
endiistriyel aktiviteler sonucu olugmakta ve hem yiizey hem de yer alti sularinda yaygin olarak bulunmaktadir. Bu
calismada, piridinin sogan (Allium cepa L.) kdklenmesi ve kok-ucu meristem hiicreleri tizerindeki genotoksik etkisi ilk
kez aragtirtlmugtir. Farkli dozlardaki piridin sogan koklerinin biiyiimesini ve morfolojisini doza bagli olarak 6nemli
derecede etkilemis, kontrole gore daha kisa, kalin ve jelimsi yapilar olarak gelismesine neden olmustur. K&k ucu
meristem hiicrelerinden hazirlanan ezme-preparatlarda, piridin dozlarindaki artis mitotik indeksin diismesine neden
olurken, mitoz anomalilerinde artisa neden oldugu go6zlenmistir. Mitoz anomalileri genellikle anafaz kopriisi,
yapigkanlik, bozulmus anafaz-telofaz ve c-metafaz olusmasi seklinde gbzlenmistir. Sonug olarak, diisiik dozlardaki
piridin sogan kdk-ucu meristem hicreleri tzerinde 6nemli derecede sitotoksik olmustur. Bundan dolayi, insanlarin
siklikla maruz kaldig1 piridinin toksik etkisi farkli sistemlerde de arastirilmali ve etki mekanizmasi aydinlatilmalidir.

Anahtar kelimeler: Piridin, Sitotoksik Etki, Allium cepa, Sogan
1. Giris

Cevre kirliliginin saglik ve yasam uzunlugu gibi cesitli alanlarda yasam kalitesini disiirdiigli cok iyi
bilinmektedir. Kirleticiler saglik iizerindeki direk etkilerinin yani sira toksik ya da mutajenik etkileri yoluyla da
kardiyovaskiiler hastaliklar, erken yaslanma ve kanser gibi cesitli sorunlara neden olabilmektedir. Bu nedenle
genotoksisite caligmalar1 olduk¢a 6nem kazanmis ve bilinmeyen gevresel ajanlarin olasi genotoksik ve biyolojik
etkilerini degerlendirmek icin 200’den fazla kisa-zamanli yontem gelistirilmistir (Kilbey vd., 1984; Gopalan, 1999;
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Yiicel vd., 2008; Sozen vd., 2010). Cevresel ve endiistriyel ajanlarin genotoksik potansiyellerini degerlendirebilmek
amaciyla Arabidopsis thaliana, Tradescantia, Vicia faba and Allium cepa bitkileri aragtirmalarda yaygin olarak
kullanilmakta olup, bu bitkilerin kok meristem mitotik hiicrelerinde gesitli sitolojik kriterler degerlendirilmektedir (Ma
vd., 1997; Gopalan, 1999; Monarca vd., 2000; Migid vd., 2007; Konuk vd., 2007; Olorunfemi vd., 2011). Bunlardan
yaygimn olarak kullamilan Allium test, kok meristem mitotik hicrelerinin hem mikroskobik (c-mitozis, kromozom
kirtlmast ve yapiskanligi, anafaz-telofaz kromozom anomalileri, mikro g¢ekirdek olusumu ve mitotik indeks) hem de
makroskobik parametrelerin (k6k uzunlugu, sekli ve ECsy degeri) arastirilmasina elverigli olan basit, hassas ve giivenilir
bir testtir (Fiskesjo, 1993; Kaymak, 1996; Rank ve Nielsen, 1997; Te-Hsiu, 1999; Gémirgen, 2000; Monarca vd., 2000;
Ateeq vd., 2002; Patra vd., 2005; Tiirkoglu, 2007). Boya ve metal sanayi gibi faaliyetler sonucu olusan endiistriyel siv1
atiklarin ¢evreye ve canlilara verdigi zararlar Allium test ile arastirilnug, sanayi atik sularinin Allium kok meristem
hiicreleri lizerinde mitotik indeksi anlamli 6l¢iide baskiladigi, kromozom anomalisi ve mikro ¢ekirdek olusumunu da
arttirdigt gosterilmistir (Chandra vd., 2005).

Piridin kotii kokulu renksiz bir sivi madde olup endiistriyel ¢oziicli olarak kullanilmasinin yani sira ilaglar
(fungusit, herbisit ve insektisit), vitaminler, besin tatlandiricilar, boyalar, kauguk {irtinleri ve yapistiricilar gibi ¢ok farkl
tirlinlerin yapiminda kullanilmaktadir. Azot-igeren heterosiklik Kirleticilerin énemli temsilcilerinden bir tanesi olan
piridin ve tiirevleri, sentetik yakit ve kimya sanayi gibi endiistriyel aktiviteler sonucu hem yiizey hem de yer alti
sularinda bulunmaktadir (Agency for Toxic Substances and Disease Registry, 1995). Bitki ve hayvanlar tarafindan
dogal olarak iiretilen nikotin, anabazin ve kavadin gibi piridin tiirevleri dogal pestisitler olarak yillardir kullanilmaktadir
(Sims ve O’Loughlin, 1989; Kaiser vd., 1996). Piridin ve tiirevleri kolayca suda ¢oziinebilme 6zelligine sahiptir ve
ayrica toprak ve sudaki materyallerin i¢indeki organik bilesenlere diigiikk oranda tutunma egilimi gosterir. Bundan dolay1
sucul materyallerden, sedimentlerden ve topraktan taginarak akarsu ve nehir agizlarinda kirlenmeye neden olurlar (Riley
vd., 1981). Yakin zamanda yapilan bir ¢alismayla tath su canlilarinda toksik etkiye sahip oldugu gosterilmistir (Singh
vd., 2008). Genis bir kullanim alani olan piridinin olas1 toksik etkilerinin aragtirilmasi son derece énemlidir. Insanin
piridine maruz kalmasiin basta karaciger hastaliklar1 olmak iizere, sinir sistemi hastaliklar1 ve bobrek rahatsizliklart
gibi baz1 saglik sorunlarina yol agtig1 yapilan cesitli ¢aligmalarla gosterilmistir (National Toxicological Program, 2000).

Piridinin Salmonella (Haworth vd., 1983; Gold ve Zeiger, 1997), fare lenfosit ve eritrositleri (Mc Gregor vd.,
1988) ve CHO (Chinese hamster ovary) hiicrelerinde nokta mutasyonlari, kardes kromatid degisimi, mikro ¢ekirdek ve
kromozom aberasyonu olusumu gibi genotoksik etkileri arastirilmis ve bu parametreler iizerine bir etkisinin
bulunmadig1 rapor edilmistir (National Toxicological Program, 2000). Ayrica piridinin beslenme yoluyla verildiginde
Drosophila melanogaster iizerinde mutajenik bir etkisi olmadigi, ancak enjeksiyon ile verildiginde mutajenik oldugu
gozlenmistir (Mason vd., 1992; Foureman vd., 1994). Yapilan bir diger ¢aligmayla piridinin oositlerde homolog
kromozomlarin ayrilmamasina neden oldugu bulunmustur (Munoz ve Barnett, 2003). In vivo ¢alismalar kemirgenlerde
piridinin mutajenik ve klastojenik olmayan mekanizmalarla kanserojenik etkiye sahip oldugunu (National Toxicological
Program, 2000) ve ayrica teratogenik etkisi bulundugunu gostermistir (Jori vd., 1983). Halojenli piridinler dahil bazi
piridin igeren bilesiklerin genotoksik aktiviteye sahip oldugu ¢esitli ¢aligmalarla da gosterilmistir (Claxton vd., 1987;
Gooderham vd., 2002; Zeytinoglu vd., 2006).

Bu calismada, cesitli ekosistemlerde yaygin olarak bulunan ve sitotoksik etkileri ve etki mekanizmasi
bakimindan geligkili bulgular bulunan piridin maddesinin mitotik indeks (MI) ve kromozomlar iizerine olas1 etkisinin
ilk kez sogan (Allium cepa, Alliaceae, 2n = 16) kok ucu meristem hiicrelerinde arastirilmasi amaglanmustir.

2. Materyal veydntem

Deneyde kullanilacak olan Sogan (Allium cepa) yumrular ticari olarak yerel pazardan satin alinmustir.
Yaklagik esit biiyiikliikte secilen soganlarin kurumus dis kabuklar1 ve kokleri uzaklastirildiktan sonra, saf su ile dolu
beherlerin lizerine yerlestirilmistir. Beherdeki sular 24 saatte bir degistirilmek suretiyle, koklendirme oda 1sisinda (20-
22 °C) gergeklestirilmistir. Kok uglar1 1-3 cm’ye ulastiktan sonra en iyi koklenmis olan soganlardan her doz igin 3 adet
sogan segilerek piridinin (Sigma) farkli dozlar1 ile (125 ppm, 250 ppm, 500 ppm, 1000 ppm) 72 saat muamele edilmistir
Bu siire boyunca test sivilar1 24 saatte bir degistirilmistir. Pozitif kontrol olarak % 0.01’lik sodyum azid (NaNs, Riedel)
(Rank ve Nielsen, 1993, 1997) ve negatif kontrol olarak saf su i¢inde ayn1 islem uygulanmistir. Sitolojik preparatlar
asetokarmin ezme teknigi kullanilarak hazirlanmigtir (Grant, 1982). Bunun i¢in kok uglari 72 saat uygulama suresi
sonunda hemen kesilerek saf su ile yikanmis ve etil alkol - asetik asit (3:1, v/v) icerisinde +4 °C’de 24 saat tespit
edilmistir. Distile suda yikanan kok uglar1 daha sonra %1°lik aseto-karmin ve 1 N HCL (10:1 v/v) i¢inde kaynatilip
sogutularak boyama ile birlikte hidroliz islemleri gerceklestirildi. Boyanan kok uglart %45 asetik asit igine alinarak yine
ayn1 ortamda her 6rnekten 2-3 kdk ucu olmak iizere lam iizerine alinarak ezme preparatlari hazirlanmigtir. Her 6rnekten
en az 10 kdk ucu alinarak ezme preparatlart hazirlanmigtir. Dikkatlice 6rneklerin {izerine kapatilan lamelin etrafi tirnak
cilast ile kapatildiktan sonra BX50 Olympus arastirma mikroskobunda incelenmistir. Her deney setinde her doz igin
iicer olmak {izere en 3 ayr1 deney seti kurulmustur.

Preparatlar, kromozom yapigmalari ve kiimelesmeleri, mitozda meydana gelen diizensizlikler, anafaz - telofaz
kopriileri, mikro ¢ekirdek ve biniiklear hiicre gibi anomaliler g6z Oniine alinip sayilmis ve fotograflari c¢ekilmistir.
Ayrica mitotik indeks, boliinen hiicrelerin toplam hiicre sayisina oram1 (MI; mitotik indeks = Mitotik hiicre sayist /
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Toplam hiicre sayis1 X 100) olarak hesaplanmistir (Jones ve Rickards, 1991). Anomaliler ise anomali goriilen hiicrelerin
sayisinin toplam hiicre sayisindaki ylizdesi olarak ifade edilmistir. Sayimlar her drnekten en az ii¢ preparat hazirlanarak
toplamda en az 3700 hiicre sayilarak yapilmis ve degerlendirilmistir. Sonuglarin degerlendirilmesi “SPSS 11.0 for
Windows” paket programinda Kruskal-Wallis testi ile yapilmis olup, ikili karsilagtirmalarda Duncan testi kullanilmstir.

Ayrica, piridinin koklenmeye daha uzun siiredeki etkisini gdzlemlemek igin 72 saat boyunca piridinin
belirlenen dozlarina, sodyum azide ya da yalnizca distile suya maruz birakilmis sogan koklerinin boylari dlglilmiis ve
morfolojik yapilari igin fotograflar1 cekilmistir. Biiyiimenin, negatif kontrole gore inhibisyon yiizdesi “% Inhibisyon =
Negatif kontrol kdk uzunlugu - Kok uzunluklart / Negatif kontrol kok uzunlugu X 100 formiilii ile hesaplanmigtir
(Jones ve Rickards, 1991).

3. Bulgular ve tartisma

Bu caligmada sentetik yakit, kimya ve ilag sanayi gibi cesitli endiistriyel aktivitelerde yaygin olarak kullanilan
piridin maddesinin sitotoksik ve genotoksik etkisi ilk kez bir bitkide arastirilmigtir. Bir 6n ¢aligma ile 2000 ppm piridin
dozunun Sogan’da (Allium cepa) oldukga toksik oldugu belirlenmistir. Bundan dolayi, deneylerde soganlar bu dozun
altinda, iki kat araliklarla belirlenen piridin dozlarina maruz birakilarak koklendirilmistir. Segilen bu degerler aym
zamanda literatiirde kullanilan piridin doz degerleri arasinda bulunmaktadir (Haworth vd., 1983).

Sogan kok ucu meristem hiicrelerine uygulanan farkli piridin dozlari mitoz boliinmenin evrelerini olumsuz

yonde etkilemistir (Sekil 1).
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Sekil 1. Piridin iginde buyllyen Sogan (Allium cepa) kok ucu meristem hiicrelerinde gozlenen bazi sitolojik anomaliler
a-b-c) C-mitoz, metafazda fragment ve kromozom yapiskanhligi, d-e-f) Anafazda kromozom képriileri ve eliminasyonu, g) Kromozom
yogunlagmasi, h) Mikrogekirdek ve i) Mikrogekirdek igeren bintiklear hiicre.

Figure 1. Some cytological abnormalities in meristem cells of root-tip of onion grown in pyridine

a-b-c) C-mitosis, fragment and chromosome stickness in metaphase, d-e-f) Chromosome bridge and elimination in anaphase, g) Chromosome
condensation, h) Micronucleus and i) Binuclear cell with micronucleus.
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Piridinin 125, 250 ve 500 ppm dozlarina maruz kalan hiicrelerde kromozom kopriisii, yapiskanlik, bozulmus metafaz-
anafaz ve c-metafaz gibi anomaliler boliinme evrelerinin tiimiinde tespit edilmistir. 1000 ve 2000 ppm gibi yiiksek doz
piridin icinde buylyen kok ucu meristem hiicrelerinde ise erken profaz ve interfaz disinda ¢ok az mitotik evreye
rastlanmistir. Ayrica, 250-2000 ppm piridin uygulamasi sonucu cekirdeklerde parcalanmalar, sekil bozukluklart ve
hiicre merkezinden bir kutba kayma goézlenmistir (bulgu verilmemistir). Kromozom kopriisii olusumu harig belirtilen
anomalilerin tiimii bu hiicrelerde gézlenmistir (Tablo 1).

Tablo 1’de gosterildigi gibi uygulanan dozlara bagli olarak bu etkiler farklilik géstermektedir. Negatif kontrol
grubu olan saf suda koklendirilmis soganlarin hiicreleri ile karsilastirildiginda anomali yiizdesi ve boliinen hiicre sayisi
doza-bagiml bir sekilde 6nemli derecede (p<0.05) azalmistir. MI degerlerindeki diisiis negatif kontrole gore istatiksel
olarak (p<0.05) 59.69+0.5% - 4.87+0.9° arasinda olurken, az sayida bulunan mitotik hiicrelerdeki anomali yiizdesi de doz
artistyla beraber 6nemli derecede 0.71 + 0.1%"den 0.45 + 0.1° degerine diigiis gostermistir. Bu diisiis muhtemelen
piridinin yiiksek dozlardaki kuwvetli sitotoksik etkisinin kromozom anomalisi olusturmasinin 6niine gegmesinden
dolayidir. Diger yandan piridinin etkisi pozitif kontrol degerleriyle karsilastirildiginda kromozom anomalisi artist
bazinda 6zellikle 125 ppm’lik dozda biiyiik oranda (p<0.05) benzerlik gostermistir.

Tablo 1. Sogan (Allium cepa) kok ucu meristem hiicrelerinde piridin tarafindan indiiklenen kromozom aberasyon orani
ve mitotik indeks (MI)

Table 1. Mitotic index (MI) and chromosome aberration ratio induced by pyridine in root-tip meristem cells of Onion
(Allium cepa)

Piridin Toplam Mitotik MI +S.D Anomaliler Anomali (%)
(ppm) hiicre sayis1  hiicre sayis1 % A B C D E F +S.D
125 6102 3647 59,69+0.5* 13 17 8 7 - - 0,71+0,1%"
250 5790 3330 57,65+ 1,4° 6 12 9 8 - - 0,59+0,1°¢
500 6039 2960 49,10 + 8,5 6 17 5 5 - - 0,53+0,0°
1000 5554 2640 4,87 +0,9° - 2 4 6 3 9 045+01°
Saf su - 8522 6740 79,06 +2,1° - - 2 - - 0,04 +£0.0*
NaN;  %0.01 4884 3556 727731 5 15 7 3 13 - 0,88+0,0"

A: kromozom kopriisii, B: yapigkanlik, C: bozulmus metafaz-anafaz, D: c-metafaz, E: mikro gekirdek ve F: cift-gekirdekli hiicre.NaNs= sodyum azid
pozitif ve saf su negatif kontrol. Ayni siitunda degisik harfleri tagtyan guruplar arasindaki fark istatistiksel olarak anlamlidir (p<0,05).

Piridinin farkli dozlarmim sogan koklenmesi iizerine etkisinin makro diizeyde arastirilmasi igin 15 giin boyunca
soganlar koklenmeye birakilmis ve kdk uzunluklari 6l¢iilmiistiir. Bu siire sonunda kdk uzunluklarmin doza bagli olarak
onemli derecede etkilendigi goriilmiistiir. Yapilan 6l¢timlere gore 125 - 2000 ppm piridin igerisinde bekleyen koklerin
uzunlugu kontrole gore %62,5 — 90,7 oraninda daha kisa kalmistir (Tablo 2).

Tablo 2. Piridinin 15 giin sonunda Sogan (Allium cepa) kok uzunlugu gelisimine etkisi.
Table 2. Effects of pyridine on the development of root length of Onion (Allium cepa) after 15 days

Kok uzunlugu (cm) Kok uzu;lrl;lnglru(;: ;1 ibisyon
Piridin (ppm) 125 6.0 62.5
250 4.0 75.0
500 3.5 79.0
1000 25 84.5
2000 15 90.7
NaNj; % 0.01 4.0 75.0
Saf su 16.0 0.0

NaNs: Sodyum azid (w/v) (+) kontrol ve saf su (=) kontrol olarak kullanilmistir.

Kok morfolojisi incelendiginde Sekil 2°de gosterildigi gibi yiiksek piridin varliginda (500, 1000 ve 2000 ppm)
kontrole gore sagak kdklerin renginin koyulasip kalinlagtig1 ve jelimsi yapt kazandig1 gozlenmistir

Her yil binlerce yeni kimyasal bilesik liretilmekte ve ¢evreye verilmektedir. Sentezlenen bu bilesiklerin olasi
mutajenik ve karsinojenik aktivitelerinin belirlenme orani ise {iretim oranlarinin ¢ok altinda kalmaktadir. Ekosistemin
temel iiyeleri olan bitkiler ¢evresel streslere diger biyometod sistemlerinden daha duyarli olmalarindan dolay1 ¢evresel
kirleticileri belirlemede uygun materyaller olarak kullanilmaktadir. Ozellikle Allium testini de iceren ¢ 6nemli bitki
biyometotu g¢evresel monitor olarak kullanilmak iizere IPCS (International Programme on Chemical Safety), ILO
(International Laour Org.) ve WHO (World Health Org.) tarafindan onaylanmistir (Ma vd., 1997; Gopalan, 1999;
Monarca vd., 2000).
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Sekil 2. Piridin maddesinin farkli derisimlerinde 15 giin siireyle koklendirilmis Sogan’lar (Allium cepa). NaNs:
Sodyum azid %0.01 (w/v) (+) kontrol ve saf su (-) kontrol olarak kullanilmustir.

Figure 2. Onions (Allium cepa) rooted in the various concentrations of pyridine substance for 15 days. NaNj;: Sodium
azide %0.01 (w/v) as (+) control and distilled water as (=) control were used.

Literatiire baktigimizda piridinin bitkiler lizerindeki etkisini aragtiran bir ¢aligmaya rastlanmazken in vivo ve in
Vitro ¢ok sayida aragtirma bulunmaktadir. Bakteriler ve hayvan hiicreleriyle yapilan bu ¢aligmalarda, piridinin bakteri
biiyiimesin {izerinde her hangi bir etkisi goriilmezken hayvan hiicrelerinin biiyiimesini yavaslattig1 rapor edilmistir
(Florin vd., 1980; Haworth vd., 1983). Piridinin oldukc¢a yuksek bir dozunun (4300 ppm) kemirgenlerde mutajenik ve
klastojenik etkileri olmadigi ileri siiriilmiis, diger yandan sekse bagli ¢ekinik dldiirticii (SLRL) testinde pozitif sonug
vermistir (Mason vd., 1992). Ayrica Munoz ve Barrett tarafindan (2003) yapilan bir ¢alismada, piridin Drosophila
oositlerinde kromozomlarin ayrilmamasina neden olmus ve bu etkinin 6zgiil hedeflerle etkilesim yoluyla meydana
geldigi ileri siirlilmiistiir. Bu sonuglarin diginda bazi piridin metabolitlerinin mutajenik etkiye sahip oldugu cok az
sayidaki calisma ile ortaya konulmustur (Claxton vd., 1987; Gooderham vd., 2002; Zeytinoglu vd., 2006).

Bu ¢aligmada, daha once yapilan farkli deney sistemlerinde etkisiz oldugu belirtilen diisiik piridin dozlarinin
sogan kok ucu meristem hiicrelerinde 6nemli derecede sitotoksik etkilere sahip oldugu ilk kez gosterilmistir. Bu etkiler
MUI’in azalmasi, bozulmus anafaz-telofaz ve c-metafaz olusmasi gibi mitoz anomalileri ile kromozom kopriisii ve
yapigkanlilik gibi kromozom anomalisi seklinde gozlenmistir. En ¢ok gozlenen anomali olan kromozom yapiskanligi,
niikleik asitlerin depolimerizasyonuna ya da niikleoproteinlerin ayrismasina bagl olarak ortaya cikabilir ve anafaz ile
telofazda olugan kromozom kopriilerinin de bir nedeni olabilir (Sahi ve Singh, 1996). Bu nedenle piridin Allium kok
meristem hiicrelerinde direk olarak DNA’nin depolimerizasyonunu ya da proteinlerin ayrigmasini etkileme yoluyla
anomalilere neden olmus olabilir.

Artan piridin dozlarma maruz kalan sogan kok meristem hiicrelerinin Mi degerindeki onemli azalma da
piridinin mitozu baskiladigin1 gostermektedir. Diger bazi herbisitler icin ileri siiriildiigii gibi piridin maddesi de DNA’y1
bir sekilde etkileyerek sentezini engelleyebilir ve boylece hiicreler mitoza giremeyebilir (Gémiirgen, 2000). Piridinin bir
bagka etki mekanizmasi ise Zimmerman ve arkadaglari (1986) tarafindan, S cerevisiae€' da aneuploidiye neden oldugu
ve muhtemelen bunun mikrotubiil olusumunu bozarak gergeklestirdigi seklinde ileri siiriilmiistiir. Bu ¢alismadan elde
edilen bulgular piridinin her dozunun c-metafazi uyardigini gostermesinden dolay1 farkli organizmalarda da olsa
Zimmerman ve arkadaglarinin bulgularmi desteklemektedir. Calismamizda piridin doz artigina bagli olarak gézlenen,
Ozellikle kromozom kopriisii, yapiskanlilik ve bozulmus anafaz-telofaz sayisindaki azalma gibi anomalilerin mikrotiibiil
sentezinin ya da polimerizasyonunun engellenmesinden kaynaklandigi diisiiniilmektedir. En yiiksek dozda MI 6nemli
derecede diismiis olmasma ragmen hasarli hiicre sayist ayni oranda diismemistir. Diger bir deyisle azalan mitotik
hiicrelerin ¢ogunda anomali meydana gelmistir. Bu dozlarda kromozom kopriisii hari¢ diger anomalilere ek olarak ¢ift
¢ekirdekli hiicreler ve az sayida mikro g¢ekirdek gozlenmistir. Cift ¢ekirdekli hiicre olusumunun protein sentezinin
durmast sonucu hiicre boliinmesinin tamamlanamamasi veya ¢eper kaynagmasindan kaynaklanabilecegi
distiniilmektedir. Yapilan bir ¢alismada, sodyum azid (NaN3)’in MI’i pek etkilemedigi, ancak etkilerinin daha gok
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klastojenik ve ig ipliklerini iizerine oldugu ileri siirilmistiir (Rank ve Nielsen, 1997). Bu ¢alismada da pozitif kontrol
olarak kullanilan sodyum azid tiim bu etkileri gostermis, fakat piridinin etkileriyle karsilastirildiginda c-metafaz evresi
cok diisiik oranda bulunmustur. Gozlenen bu etkinin ig ipliklerinin inhibe edilmesi sonucunda ortaya c¢iktig
diistiniilmektedir. Calismamizda elde edilen tiim sonuglar piridinin etkisinin genel olarak pozitif kontrol ile benzer tipte
oldugunu, yiiksek piridin dozlarinda ise toksisitenin arttigini, yapisal elemanlarin olumsuz etkilendigini ve mitoz igin
gerekli mekanizmalarin engellendigini diisiindiirmektedir.

Sonug olarak, insanin ¢ok genis alanlarda ve yaygin olarak karsi karsiya kaldigi bir kimyasal olan piridinin
genellikle etkisiz oldugu birka¢ ¢alisma disinda bu giine kadar yapilan in vivo ve in vitro ¢alismalar sonucunda ileri
stiriilmiigtiir. Ancak, bu c¢aligma ile elde edilen bulgular diisiik dozdaki piridinin sogan kok ucu meristem hiicreleri
uUzerine oldukca dnemli sitotoksik etkiye sahip oldugu gosterilmistir. Bu bulgular 1s1ginda toksik etki mekanizmasinin
daha detayli olarak aydinlatilmasi igin piridinin mutajenik, sitotoksik ve genotoksik etkilerinin daha farkli sistemlerde
arastirilmasi 6ngoriilmektedir.
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Abstract

This research covers upper part of the flora of Catak Valley. The research was carried out between 2002 and
2004. During the study period, 1739 vascular plant specimens were collected. After the identification of the specimens,
the flora was determined to include 854 taxa (at specific and intraspecific ranks) belonging to 359 genera, and 76
families. 20 taxa were defined as new records for the B9 grid square. The endemism rate of the area is 7,37% based on
63 taxa. The largest families are Asteraceae (139 taxa), Brassicaceae (75 taxa), and Fabaceae (68 taxa). The largest
genera are Astragalus L. (23), Slene L. and (20) Centaurea L.(18). The phytogeographic elements represented in the
study area are as follows: Irano-Turanian 391 (45,78%), Euro-Siberian 52 (6,09%), and Mediterranean 22 (2,58%).

Key words: Flora, Catak, Endemic, Van, Turkey

%

Onemli bir bitki alammnin florasi: Catak Vadisi - 11 (Catak-Van/Trkiye)

Ozet

Bu c¢alisma Catak Vadisi’nin iist kismimnin florasimi kapsamaktadir. 2002-2004 yillar1 arasinda gerceklestirilen
bu arastirma esnasinda 1739 vaskiiler bitki 6rnegi toplandi. Toplanan 6rneklerin teshisi sonucu 359 cins ve 76
familyaya ait toplam 854 takson (tiir ve tiiralt1 kategoriler) belirlendi. 20 taksonun B9 karesi i¢in yeni kayit oldugu
ortaya kondu. Alandan 63 endemik taksonun (% 7,37) yayilis1 kaydedildi. En biiyiik ii¢ familya; Asteraceae (139
takson), Brassicaceae (75 takson) ve Fabaceae (68 takson)’ dir. En blyiik cinsler; Astragalus L. (23), Slene L. (20) ve
Centaurea L. (18)’dir. Arastrma alaninda fitocografi elementlerin dagilimi sdyledir; Iran-Turan elementi 391 (% 45,78),
Avrupa-Sibirya elementi 52 (% 6,09) ve Akdeniz elementi 22 (% 2,58).

Anahtar kelimeler: Flora, Catak, Endemik,Van, Turkiye
1. Introduction

The research area is located in Van Province in East Anatolia, also within the Irano-Turanian phytogeographic
region between Norduz Yayla and Catak town, within B9 grid square according to Flora of Turkey (Davis, 1965) and
between 38° 00' - 38° 10' North latitudes and 43° 00' - 43° 22" East longitudes. The lenght of the research area is about
28 km, and its width varies from 5 km to 7 km, altitude range is between 1500-3000 m, Catak river passes through our
research area. Celintag (2711 m) and Gillii (2674 m) hills, Kirazli, Eliagik, Alacayer, Bilgi villages and Alacayer
village Cemik and Durak districts, Bilgi village Ucizler district are located in the valley (Figure 1).

Chestnut soils are characteristic for the area. Limestone rocks exist especially Alacayer village, Durak and
Cemik districts, between Bilgi village and Ugizler district northern slopes (TOKB, 1971).

Because of absence of meteorological station in Catak town we used meteorological data obtained from the
only three station- Bahcesaray (1750 m), Gevas (1696 m) and Giirpmar (2175 m) -to determinate the climate in the
region (DMI, 2004). The research area belongs to the Mediterranean type of climate. According to Emberger, the
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precipitation-temperature coefficient (Q) is 90,6 for Bahgesaray, 50,14 for Gevas and 25,73 for Giirpinar. Bahgesaray
gets low precipitation and is extremely cold; Gevas is characterized as semiarid and very cold; Giirpinar is characterized
as arid and iced Mediterranean type (Akman, 1990). The annual mean temperature of Bahgesaray is 8,7 °C, Gevas is 8,9
°C, Giirpinar is 8,1 °C (Table 1). The annual rainfall is 1051,1 mm in Bahgesaray, 505,1 mm in Gevas and 281,0 mm in
Giirpinar (Table 2). According to meteorological data, the precipitation regimes of Bahgesaray and Gevas are the
second type of East Mediterranean Precipitation Regime, and Submediterranean Precipitation Regime is in Giirpinar
(Akman, 1990). The ombrotermic diagrams of Bahgesaray, Gevas and Giirpinar (Figure 2).
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Figure. 1. Map of the research area

The species of woody vegetation: Celtis glabrata, Juniperus excelsa, Quercus infectoria subsp. boissieri, Q.
libani, Q. robur subsp. pedunculiflora, are the most common trees and shrubs. , Acer monspessulanum subsp.
cinerascens, A. monspessulanum subsp. ibericum, Amygdalus communis, Cerasus microcarpa subsp. tortuosa, C.
brachypetala var. bornmuelleri, Crataegus monogyna subsp. monogyna, Lonicera caucasica subsp. caucasica, L.
nummulariifolia subsp. nummulariifolia, Paliurus spina-christi, Pistacia eurycarpa, Juglans regia in addition to
sparsely Daphne mucronata, Juniperus oxycedrus subsp. oxycedrus, Quercus petraea subsp. pinnatiloba, Rosa
pulverulenta, R. canina and Rhamnus kurdicus are mixed with these trees and shrubs.

Alyssum murale var. murale, Arenaria gypsophilloides var. gypsophilloides, Corydalis integra, Serratula
radiata subsp. biebersteiniana are the most common species under the oak formation.

Steppe vegetation predominates between 1500-3000 m. The common species are as follows: Aethionema
speciosum subsp. speciosum, Ae. membranaceum, Alyssum desertorum var. desertorum, A. strigosum subsp. strigosum,
Astragalus asiocalyx, A. gummifer, A. aduncus, A. brachycarpus, A. halicacabus, Centaurea persica, C. triumfettii,
Dactylis glomerata subsp. hispanica, Eryngium billardieri, Helichrysum plicatum subsp. plicatum, Onobrychis cornuta,
Papaver macrostomum, Phlomis lanceolata, Salvia sclarea, S. limbata, Tanacetum zahlbruckneri, Veronica orientalis
subsp. orientalis.

Table 1. Mean temperature values (°C)

STATIONS Set:%‘ga“o” 1 |2 |3 4 |5 |6 |7 |8 |9 |10 |11 |12 |Annua
BAHCESARAY | 3 461832 |84 | 124|165 215|194 | 154|105 |41 |-02 |873
GEVAS 21 33|-31[10 |82 |130|180 220|211 168|102 |41 |-09 |89
GURPINAR 16 44|-35|08 |76 | 124172208198 |155|97 |33 |-26 |81

Alliari petiolata, Aquilegia olympica, Carex stenophylla subsp. stenophylloides, Cirsium arvense subsp.
vestitum, Dactylorhiza umbrosa, Eleocharis uniglumis, Epilobium roseum, subsp. subsessile, Equisetum arvense, E.
ramosissimum, Juglans regia, Juncus compressus, Lepidium latifolium, Lysimachia wulgaris, Lythrum salicaria,
Medicago sativa subsp. sativa, Phragmites australis, Populus tremula, Salix alba, Scirpoides holoschoenus, Slene
compacta, Tamarix smyrnensis, , Trachomitum venetum subsp. sarmatiense, Trifolium pratense var. pratense, Typha
angustifolia and Viola odorata grow in wet places and in streamsides.
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Table 2. Mean precipitation values (mm)

STATIONS Observation | 2 3 4 5 6 7 |8 9 10 11 12 Annual
periods
BAHCESARAY | 2 834 | 88,8 | 1830 | 81,1 | 896 | 288 | 7.4 | 215 | 17,7 | 1231 | 1718 | 154,9 | 1051,1
GEVAS 21 392 | 470 | 57,3 | 748 | 679 | 238 | 7,3 |92 | 112 | 532 |578 | 564 | 5051
GURPINAR 12 140 | 179 | 291 | 524 | 442 | 144 |21 |22 | 101 | 281 | 345 | 320 | 2810
DC mm
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Figure. 2. Ombrothermic diagrams of Bahgesaray (A), Gevas (B) and Giirpmar (C)
a: meteorogical station and altitude, b: annual avarage temperature, c: annual average precipitation, d: absolute freezing months, e:
probable freezing months, f: rainy period, g: arid period, h: rain curve, i: temperature curve

The common species of the rocky places are Arabis caucasica subsp. caucasica, Aubrieta parviflora,
Campanula coriacea, Centaurea karduchorum, C. urvillei subsp. urvillei, C. urvillei subsp. nimrodis, , Cotoneaster
nummularia, Dianthus orientalis, Ephedra major, Minuartia juniperina, Paronychia kurdica subsp. kurdica var.
kurdica, P. kurdica subsp. haussknechtii, Potentilla lignosa, Rosularia sempervivum subsp. kurdica, R. sempervivum
subsp. persica, Sedum album, Scorzonera rigida, Slene odontopetala, Stachys lavandulifolia var. glabrescens, S
ballotiformis, Tanacetum kotschyi, Thymus kotschyanus var. kotschyanus, T. kotschyanus var. glabrescens, T.
kotschyanus var. eriophorus, Valeriana sisymbriifolia, V. leucophaea.

Catak valley has been selected as one of the Important Plant Areas of Turkey (Ozhayat et al., 2005). However,
the flora of the area has not been previously studied in detail. Studied part of the valley was published in 2008 (Bani and
Adigtizel, 2008).

2. Materials and methods

Field works were carried out between 2002-2004, 1739 plant specimens were collected from 23 localities
(Table 6). The herbarium specimens were deposited at Yiiziincii Y1l University, Herbarium of the Biology Department
(VANF).

The specimens were identified by using “Flora of Turkey and the East Aegean Islands” (Davis, 1965-1985;
Davis et al., 1988; Guner et al., 2000), Flora of Iraq (Townsend and Guest, 1966-1985), Flora Iranica (Rechinger, 1965-
1977) and Flora of the USSR (Komarov, 1933-1964). All the taxa are listed in the paragraph Floristic list. The names of
the taxa are given according to Flora of Turkey. Author names have been checked according to Brummit and Powell
(2001). Under each taxon, locality number, habitat, altitude, date, and collector’s acronym (M.P. = Mesut Pinar) with
collector’s number, phytogeographic region, endemism, and threat category are given when appropriate.

Threat categories of the rare and endemic plants are given according to Red Data Book of Turkish Plants
(Ekim et al., 2000) and are revised to IUCN categories (2001).
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The relevant literatures of floristic studies nearby our area are checked (Altan and Sahin, 1989, Altiok and
Behcet, 2005, Behget et al., 2009, Donner, 1990, Erik and Sumbil, 1992, Ertekin and Saya, 1997, Karabacak and
Behget, 2007, Unal and Behget, 2007, Yildirimli, 1994, 1997a, 1997b, 1998a, 1998b, 1999a, 1999b, 2000a, 2000b,
2001a, 2001h, 2002a, 2002b, 2003a, 2003h, 2004a, 2004b, 2005a, 2005h, 2006a, 2006b, 2007a, 2007 b, 2008a, 2008a,
2009z, 2009b, 20104, 2010b, Yildirimli and Donmez, 1998, Yildirimli and Giiner, 1989). After this control, 20 taxa are
new to the square B9 of the grid system of Turkey adopted by Davis (1965). These taxa are marked with (*) in the
floristic list.

The localities are numbered and listed. Research area is belong to B9 grid square, therefore we ommited “B9
Van: Catak” in each locality (Table 6).

Abbreviations

The abbreviations used in the text and in the floristic list are as follows: Ir.-Tur.: Irano-Turanian element;
Medit.: Mediterranean element; Euro-Sib.: Euro-Siberian element; Eux.: Euxine element; Hyr.-Eux.: Hyrcano Euxine
element; End.: Endemic; CR: Critically endangered; EN: Endangered; VU: Vulnerable; NT: Near threatened; LC: Least
concern; DD: Data deficient; M.P.: Mesut Pinar, VANF: Yiiziincii Y1l University, Faculty of Sciences, Department of
Biology Herbarium in Van.

3. Results and discussion

854 species and infraspecific taxa belonging to 359 genera and 76 families were determined from the 1739
specimens. 2 of the taxa belong to Pteridophyta and 852 to Spermatophyta; 3 taxa belong to Gymnospermae, 740 to
Dicotyledones and 109 to Monocotyledones.

The number of endemic taxa is 63, and the endemism ratio is 7,37 %. According to Ekim et al. (2000) and
IUCN (2001) they are distributed in the threat categories as follows; 1 Critical (CR), 1 Endangered (EN), 4 Vulnerable
(VU), 18 Near Threatened (NT), 39 Least Concern (LC). The threat categories of rare taxa are as follows; 27 VU, 1 NT,
1LC.

Cephalorrhynchus rechingerianus had been with “DD” category in Red Data Book of Turkish Plants (Ekim et
al., 2000). This taxon was collected during field excursios. We recommended threat category for Cephalorrhynchus
rechingerianus as “VU” (Adigiizel et al., 2006).

The families with the greatest number of taxa: Asteraceae 139, Brassicaceae 75, Fabaceae 68, Lamiaceae 63,
Poaceae 49, Caryophyllaceae 48, Liliaceae 42, Apiaceae 42, Boraginaceae 38, Rosaceae 29. The first nine taxon-rich
families in Flora of Turkey and this study are in the same, but they have a different order.

The numbers of genera in the ten major families: Asteraceae 50, Brassicaceae 36, Poaceae 36, Apiaceae 26,
Lamiaceae 19, Boraginaceae 16, Rosaceae 15, Fabaceae 14, Caryophyllaceae 14, Liliaceae 11 (Figure 3, Table 3). The
first ten genus-rich families in Flora of Turkey and in this study are the same, but they have a different order.

Table 3. The families with the greatest number of taxa and endemics

Family taxa genera species subsp. var. end.
Asteraceae 139 50 86 32 21 17
Brassicacea 75 36 59 12 4 5
Fabaceae 68 14 42 13 13 6
Lamiaceae 63 19 36 16 11 3
Poaceae 49 36 34 13 2 -
Caryophyllaceae 48 14 36 6 6 4
Liliaceae 42 11 36 4 2 4
Apiaceae 42 26 38 2 2 3
Boraginaceae 38 16 22 9 7 4
Rosaceae 29 15 18 6 5 2
Total 593 237 408 113 73 48

The numbers of specific and infraspecific taxa in the ten largest genera are: Astragalus 23, Slene 20,
Centaurea 18, Salvia 13, Allium 13, Ranunculus 10, Alyssum 9, Scorzonera 9, Euphorbia 9, Campanula 9. According
to the nearby areas except Bitlis River valley and Hizan (Bitlis), Astragalus is the richest genus.

Major families and genera of this study with nearby study; Catak Valley-I are compared in Table 4. Floristic
comparision of the research are with nearby areas are compared in Table 5.

Distributions of the species and infraspecific taxa according to phytogeographic regions in the research area as
follows: Irano-Turanian elements 391 (45,78 %), Euro-Siberian elements 52 (6,09 %), and Mediterranean elements 22
(2,58 %), pluriregional and unknown 389 (45,55 %) (Figure 4).
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Figure. 4. Distributions of the species, subspecies and varieties according to phytogeographic region.

Table 4. Major families and genera comparision of nearby study; Catak Valley-1 with this study; Catak Valley-1I.
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Asteraceae Asteraceae Asteraceae Asteraceae Astragalus Astragalus
139 135 50 49 23 26
Brassicaceae Fabaceae Brassicaceae Brassicaceae Slene Centaurea
75 89 36 37 20 18
Fabaceae Brassicaceae Poaceae Poaceae Centaurea Salvia
68 75 36 30 18 15
Lamiaceae Lamiaceae Apiaceae Apiaceae Salvia Trifolium
63 66 26 23 13 15
Poaceae Liliaceae Lamiaceae Lamiaceae Allium Alyssum
49 43 19 21 13 14
Caryophyllaceae  Poaceae Boraginaceae Fabaceae Ranunculus  Slene

48 40 16 18 10 13
Liliaceae Caryophyllaceae = Rosaceae Boraginaceae Alyssum Allium
42 40 15 17 9 13
Apiaceae Apiacae Fabaceae Rosaceae Scorzonera  Ranunculus
42 35 14 14 9 10
Boraginaceae Boraginaceae Caryophyllaceae  Caryophyllaceae ~ Euphorbia Euphorbia
38 26 14 14 9 9
Rosaceae Rosaceae Liliaceae Lliliaceae Campanula  Campanula
29 24 11 13 9 9
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Table 5. The floristic comparision of the research area (Catak Valley-Il) with nearby areas

Areas Total taxa  Ir.-Tur. Euro.-Sib. M edit. Pluriregional Endemism
% % % % % %
Catak Valley Il 854 45,78 6,09 2,58 45,55 7,37
Catak Valley | 823 42,89 4,85 3,88 48,35 6,43
Akgadag 891 35,4 9,9 2,9 51,8 75
Bahcesaray 912 44,0 8,0 2,0 46,0 14,26
Cavustepe 251 33,0 43 3,5 59,5 6,3
Deveboynu 752 47,07 4,78 4,25 43,88 6,8
Erek 574 40,9 8,8 2,9 32,0 6,9
Giuzeldere 788 50,63 4,19 1,14 40,61 12,06
Hizan 627 34,9 6,2 4,7 54,2 79
Kurubag 421 44,0 7,0 1,0 47,0 7,0
Ozalp 1492 42,36 9,38 3,28 44,97 11,73
Pirresit 820 38,2 9,5 2,2 50,1 8,8
Suphan 780 37,0 8,7 2,0 52,3 8,5
Bitlis Valley 925 31,8 4,9 8,7 54,6 6,8
Toprakkale 249 44,4 4.4 4,8 37,7 4
Baget 1172 46,41 5,71 1,7 51,6 12,2

Table 6. Collection localities

Number of Locality Localities

1. Catak - Kirazl village, after 2 km from Catak, north slopes

2. Catak - Kirazl village, 1 km from to Kirazli village, North slopes

3. Catak - Kirazl village, south slopes

4. Kirazli village, south slopes

5. Kirazl village, north slopes

6. Kirazli village - Alacayer village, after 2 km from Kirazl village

7. Kirazl village - Alacayer village, surrounding of Waterfall

8. Surroundings of Eliagik village

9. Alacayer village, south slopes

10. Alacayer village, north slopes

11. Alacayer village, surroundings of Durak district

12. Alacayer village Durak district - Cemik district

13. Alacayer village, surroundings of Cemik district

14. Alacayer village, Cemik district, 1 km later from Cemik district

15. Alacayer village, Cemik district -Bilgi village, 2 km later from Cemik district, south slopes
16. Alacayer village, Cemik district -Bilgi village, 3 km later from Cemik district, north slope
17. Alacayer village, Cemik district - Bilgi village, 5 km later from Cemik district, south slope
18. Alacayer village, Cemik district - Bilgi village, surroundings of Grinder

19. Alacayer village, Cemik district - Bilgi village, 1 km from to Bilgi village

20. Bilgi village, north slopes

21. Bilgi village, south slopes

22. Bilgi village - Ugiizler district

23. Bilgi village, surroundings of Ugizler district
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APPENDI X
TheFloristic list

PTERIDOPHYTA

EQUISETACEAE

Equisetum ramosissmum Desf.

20, streamside, 1600 m, 25.08.2002, M.P. 1229; 22, streamside,
1700 m, 18.05.2003, M.P. 1507; 1, streamside, 1600 m,
02.07.2003, M.P. 2118.

E.arvenselL.

22, streamside, 1700 m, 18.05.2003, M.P. 1501; 4, wet place,
2100 m, 19.07.2003, M.P. 2392; 7, wet place, 1650 m,
08.08.2004, M.P. 2646.

SPERMATOPHYTA

GYMNOSPERMAE

CUPRESSACEAE

Juniperus oxycedrus L. subsp. oxycedrus

14, rocky slope, 1900 m, 26.06.2004, M.P. 2516, M.P. 2526.

J. excelsa M. Bieb. subsp. excelsa

20, rocky place, 2000 m, 25.08.2002, M.P. 1195, M.P. 1197; 18,
rocky slope, 2000 m, 03.05.2003, M.P. 1320.

EPHEDRACEAE

Ephedra major Host

6, rocky place, 1900 m, 01.06.2002, M.P. 1173; 22, rocky place,
2000 m, 10.05.2003, M.P. 1371; 23, rocky slope, 2000 m,
08.08.2004, M.P. 2711.

ANGIOSPERMAE

DICOTYLEDONEAE

RANUNCULACEAE

Nigella oxypetala Boiss.

4, stony slope, 1700 m, 09.06.2003, M.P. 1748. Ir.-Tur. element.
N. latisecta P. H. Davis

10, roadside, 1700 m, 20.07.2003, M.P. 2452. Ir.-Tur. element.
Delphinium cf. carduchorum Chowdhuri & P. H. Davis

10, steppe, 2100 m, 20.07.2003, M.P. 2404. End., Ir.-Tur.
element, “NT”.

D. cyphoplectrum Boiss. var. vanense (Rech. f.) P. H. Davis

5, rocky place, 2000 m, 21.06.2003, M.P. 1956; 13, steppe, 1800
m, 23.06.2003, M.P. 2024. End., “NT".

D. macrostachyum Boiss. ex Huth

16, rocky place, 2000 m, 13.07.2003, M.P. 2326. Ir.-Tur.
element, “VU”.

Consolida scleroclada (Boiss.) Schrod. var. rigida (Freyn &
Sint.) P. H. Davis

20, rocky place, 1700 m, 25.08.2002, M.P. 1184.

C. dliveriana (DC.) Schrod.

3, steppe, 2000 m, 12.07.2003, M.P. 2290. Ir.-Tur. element.
Clematis orientalisL.

17, streamside, 1600 m, 25.08.2002, M.P. 1253; 4, roadside,
1650 m, 19.07.2003, M.P. 2398; 5, roadside, 1600 m,
08.09.2003, M.P. 2456.

Adonis aestivalis L. subsp. aestivalis

5, steppe, 1750 m, 23.05.2002, M.P. 1057; 22, rocky place, 1700
m, 18.05.2003, M.P. 1519.

A. aedtivalis L. subsp. parviflora (Fisch. ex DC.) Busch

5, steppe, 1700 m, 23.05.2002, M.P. 1083.

Ranunculus bulbilliferus Boiss. et Hoh.

18, on rock, 1800 m, 19.04.2003, M.P. 1284; 20, rocky place,
1900 m, 17.05.2003, M.P. 1435; 22, on rock, 1750 m,
18.05.2003, M.P. 1470.

R. polyanthemos L.

1, streamside, 1600 m, 02.07.2003, M.P. 2089.

R. kotschyi Boiss.

18, wet place,1700 m, 03.05.2003, M.P. 1323; 20, rocky place,
2500 m, 17.05.2003, M.P. 1385; 11, rocky place, 2200 m,
24.05.2003, M.P. 1557.

R. damascenus Boiss. & Gaill.

5, steppe, 1750 m, 27.04.2002, M.P. 1001; 1, rocky place, 1800
m, 04.05.2002, M.P. 1021, M.P. 1045; 22, rocky place, 1800 m,
18.05.2003, M.P. 1527. Ir.-Tur. element.

R. cf. argyreus Boiss.

11, steppe, 2100 m, 24.05.2003, M.P. 1643.

R. munzurensis Erik & Yild.

20, rocky place, 2500 m, 17.05.2003, M.P. 1405. End., Ir.-Tur.
element, “NT”.

R. aucheri Boiss.

20 rocky place, 2500 m, 17.05.2003, M.P. 1387, M.P. 1402, M.P.
1429; 11, steppe, 2200 m, 24.05.2003, M.P. 1644.

R. macrorhynchus Boiss. subsp. trigonocarpus (Boiss.) P. H.
Davis

1, rocky place, 1900 m, 04.05.2002, M.P. 1049; 22, steppe, 2800
m, 10.05.2003, M.P. 1345; 17, streamside, 1700 m, 10.05.2003,
M.P. 1377; 22, rocky place, 1800 m, 18.05.2003, M.P. 1480; 22,
streamside, 1650 m, 18.05.2003, M.P. 1488. Ir.-Tur. element.

R. arvensis L,

5, steppe, 1800 m, 23.05.2002, M.P. 1092; 22, cultivated field,
1650 m, 18.05.2003, M.P. 1502; 13, steppe, 2300 m, 23.06.2003,
M.P. 2036.

R. kochii Ledeb.

1, rocky place, 1700 m, 12.04.2003, M.P. 1270; 20, rocky place,
2500 m, 17.05.2003, M.P. 1389; 14, rocky place, 1900 m,
26.06.2004, M.P. 2530. Ir.-Tur. element.

Ceratocephalus falcatus (L.) Pers.

22, rocky place, 1700 m, 18.05.2003, M.P. 1455.

C. testiculatus (Crantz) Roth

5, steppe, 1700 m, 27.04.2002, M.P. 1004; 20, rocky place, 1750
m, 19.04.2003, M.P. 1298.

Aquilegia olympica Boiss.

1, shady-wet place, 1850 m, 23.05.2002, M.P. 1110; 21, shady-
wet place, 1800 m, 10.06.2003, M.P. 1790.

Thalictrum sultanabadense Stapf

1, rocky place, 1750 m, 12.04.2003, M.P. 1269; 22, rocky place,
1800 m, 18.05.2003, M.P. 1472. Ir.-Tur. element, “VU".

T. minusL. var. majus (Crantz) Crép.

5, cultivated field, 1750 m, 21.06.2003, M.P. 1928.

T. flavum L.

1, streamside, 1650 m, 02.07.2003, M.P. 2105.
PAPAVERACEAE

Glaucium corniculatum (L.) Rud. subsp. corniculatum

20, rocky place, 1900 m, 25.08.2002, M.P. 1187.

G. grandiflorum Boiss. & Huet var. grandiflorum

1, steppe, 1850 m, 23.05.2002, M.P. 1106. Ir.-Tur. element.
Roemeria hybrida (L.) DC. subsp. hybrida

22, cultivated field, 1700 m, 18.05.2003, M.P. 1503.

R. refracta DC. subsp. occidentalis Kadereit

22, rocky place, 1800 m, 18.05.2003, M.P. 1525; 21, steppe,
2000 m, 26.06.2004, M.P. 2604, M.P. 2610. Ir.-Tur. element.
Papaver cf. persicum Lindl. subsp. persicum
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15, steppe, 1900 m, 03.06.2003, M.P. 1688, M.P. 1727; 21,
steppe, 2100 m, 26.06.2004, M.P. 2621.

P. fugax Poir. var. fugax

20, steppe, 2500 m, 05.07.2003, M.P. 2148.

P. macrostomum Boiss. & Huet ex Boiss.

21, steppe, 2500 m, 10.06.2003, M.P. 1831; 21, steppe, 2400 m,
06.07.2003, M.P. 2245; 10, steppe, 2000 m, 20.07.2003, M.P.
2447. 21, steppe, 2000 m, 26.06.2004, M.P. 2607. Ir.-Tur.
element.

P. dubium L.

1, steppe, 1800 m, 23.05.2002, M.P. 1134.

P. arenarium M. Bieb.

6, steppe 1900 m, 01.06.2002, M.P. 1163.

Corydalisintegra Barbey & Fors.-Major

17, open oak forest, 1900 m, 19.04.2003, M.P. 1292; 14, open
oak forest, 1800 m, 03.05.2003, M.P. 1303; 4, open oak forest,
1850 m, 29.09.2003. M.P. 2524.

C. oppositifolia DC. subsp. oppositifolia

20, rocky place, 2500 m, 17.05.2003, M.P. 1382. End.

Fumaria microcarpa Boiss. ex Hausskn.

19, cultivated field, 1750 m, 18.05.2003, M.P. 1530.

F. asepala Boiss.

1, rocky place, 1800 m, 04.05.2002, M.P. 1040; 22, steppe, 1700
m, 10.05.2003, M.P. 1349. Ir.-Tur. element.

BRASSICACEAE ( CRUCIFERAE )

Brassica elongata Ehrh.

21, steppe, 2200 m, 06.07.2003, M.P. 2229. Ir.-Tur. element.
SinapisarvensisL.

3, streamside, 1600 m, 21.06.2003, M.P. 1985; 13, cultivated
field, 1650 m, 23.06.2003, M.P. 2005; 1 streamside, 1600 m,
02.07.2003, M.P. 2072; 4, streamside, 1600 m, 19.07.2003, M.P.
2368; 10, cultivated field, 1750 m, 20.07.2003, M.P. 2402.
Eruca sativa Mill.

13, steppe, 1800 m, 23.06.2003, M.P. 2002; 10, cultivated field,
1850 m, 20.07.2003, M.P. 2400.

Raphanus raphanistrum L.

4, cultivated field, 1750 m, 19.07.2003, M.P. 2352.

Crambe orientalis L. var. orientalis

4, stony slope, 1700 m, 09.06.2003, M.P. 1742; 21, steppe, 2200
m, 06.07.2003, M.P. 2234. Ir.-Tur. element.

Conringia orientalis (L.) Andrz.

22, steppe, 2000 m, 16.06.2003, M.P. 1847.

C. planisiliqua Fisch. & C. A. Mey.

22, on rock, 1600 m, 18.05.2003, M.P. 1452, M.P. 1520. Ir.-Tur.
element.

C. persica Boiss.

22, steppe, 1700 m, 10.05.2003, M.P. 1353/a; 20, steppe, 1850
m, 17.05.2003, M.P. 1432; 20, steppe, 2400 m, 16.06.2003, M.P.
1885; 21, steppe, 2600 m, 26.06.2004, M.P. 2624.

C. perfoliata (C. A. Mey.) Busch

5, steppe, 1610 m, 27.04.2002, M.P. 1016; 18, steppe, 1700 m,
03.05.2003, M.P. 1313; 22, steppe, 1700 m, 10.05.2003, M.P.
1353/b.

Lepidium sativum L. subsp. sativum

4, streamside, 1600 m, 19.07.2003, M.P. 2357.

L. perfoliatum L.

20, streamside, 1650 m, 25.08.2002, M.P. 1225; 22, steppe, 1700
m, 10.05.2003, M.P. 1351; 22, rocky place, 1650 m, 18.05.2003,
M.P. 1522,

L. latifolium L.

3, wet place, 2000 m, 12.07.2003, M.P. 2260.

Cardaria draba (L.) Desv. subsp. draba

21, steppe, 2500 m, 10.06.2003, M.P. 1835.

C. draba (L.) Desv. subsp. chalepensis (L.) O. E. Schulz

11, steppe, 1900 m, 24.05.2003, M.P. 1582; 21, steppe, 2200 m,
06.07.2003, M.P. 2241; 16, stony slope, 1900 m, 13.07.2003,
M.P. 2338.

| satis steveniana (Trautv.) P. H. Davis

23, steppe, 1900 m, 08.08.2004, M.P. 2726.

| cappadocica Desv. subsp. subradiata (Rupr.) P. H. Davis var.
subradiata
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20, steppe, 1700 m, 25.08.2002, M.P. 1214; 17, streamside,
1680 m, 25.08.2002, M.P. 1236; 23, rocky place, 2000 m,
08.08.2004, M.P. 2722. Ir.-Tur. element.

* |. cappadocica Desv. subsp. macrocarpa (Jaub. & Spach) P.
H. Davis

20, steppe, 1800 m, 25.08.2002, M.P.1201; 20,, steppe, 2500 m,
05.07.2003, M.P. 2188. Ir.-Tur. element, “VU".

|. aucheri Boiss.

11, steppe, 2100 m, 24.05.2003, M.P. 1629; 21, steppe, 2500 m,
10.06.2003, M.P. 1802; 21, steppe, 2000 m, 26.06.2004, M.P.
2535. End., Ir.-Tur. element, “LC".

|. cochlearis Boiss.

15, rocky place, 2100 m, 03.06.2003, M.P. 1705; 13, steppe,
1750 m, 23.06.2003, M.P. 2027, M.P. 2030.

Aethionema carneum (Banks & Sol.) B. Fedtsch.

20, steppe, 2400 m, 16.06.2003, M.P. 1872. Ir.-Tur. element.

Ae. heterocarpum J. Gay

5, rocky place, 1700 m, 23.05.2002, M.P. 1071; 1, rocky place,
1700 m, 04.05.2002, M.P. 1037; 20, rocky place, 2000 m,
17.05.2003, M.P. 1427.

Ae. froedinii Rech. f.

5, rocky place, 1750 m, 23.05.2002, M.P. 1093; 4, stony slope,
1800 m, 09.06.2003, M.P. 1757.“LC".

Ae. arabicum (L.) Andrz. ex DC.

18, rocky slope, 1750 m, 03.05.2003, M.P. 1318; 12, rocky
slope, 1700 m, 03.05.2003, M.P. 1333; 22, stepe, 1850 m,
10.05.2003, M.P. 1364; 22, steppe, 1800 m, 18.05.2003, M.P.
1494, M.P. 1517.

Ae. fimbriatum Boiss.

15, steppe, 1800 m, 03.06.2003, M.P. 1686; 21, steppe, 2500 m,
10.06.2003, M.P. 1807; 20,, steppe, 2400 m, 16.06.2003, M.P.
1883. Ir.-Tur. element.

Ae. speciosum Boiss. & Huet subsp. speciosum

5, steppe, 1750 m, 23.05.2002, M.P. 1084; 20, stony steppe,
1900 m, 17.05.2003, M.P. 1422; 11, steppe, 2200 m,
24.05.2003, M.P. 1540, M.P. 1590; 21, stony-steppe, 2500 m,
10.06 2003, M.P. 1803; 5, rocky place, 1700 m, 21.06.2003,
M.P. 1923; 10, steppe, 2000 m, 20.07.2003, M.P. 2430. Ir.-Tur.
element.

Ae. trinervium (DC.) Boiss.

20, rocky place, 2600 m, 17.05.2003, M.P. 1384; 11, steppe,
2200 m, 24.05.2003, M.P. 1628; 21, steppe, 2500 m,
10.06.2003, M.P. 1825, M.P. 1828.

Ae. membranaceum DC.

11, steppe, 2200 m, 24.05.2003, M.P. 1603; 15, steppe, 1800 m,
03.06.2003, M.P. 1681; 2100 m, M.P. 1719; 21, steppe, 2500 m,
10.06.2003, M.P. 1816; 20, steppe, 2400 m, 16.06.2003, M.P.
1900; 5, rocky slope, 1700 m, 21.06.2003, M.P. 1921, 1927; 13,
stepe, 2500 m, 23.06.2003, M.P. 2044; 20, steppe, 2500 m,
05.07.2003, M.P. 2149; 10, steppe, 2100 m, 20.07.2003, M.P.
2437. Ir.-Tur. element.

Ae. grandiflorum Boiss. & Hohen.

20, steppe, 2400 m, 16.06.2003, M.P. 1858, M.P. 1870, M.P.
1887; 5, rocky place, 2000 m, 21.06.2003, M.P. 1948. Ir.-Tur.
element.

Thlaspi arvense L.

22, steppe, 2100 m, 16.06.2003, M.P. 1844; 5, cultivated field,
1600 m, 21.06.2003, M.P. 1920; 13, cultivated field, 1700 m,
23.06.2003, M.P. 2006, M.P. 2008; 10, steppe, 2000 m,
20.07.2003, M.P. 2418.

T. kotschyanum Boiss. & Hohen.

20, cultivated field, 1800 m, 17.05.2003, M.P. 1412; 20, rocky
place, 1900 m, 17.05.2003, M.P. 1433; 22, cultivated field, 1600
m, 18.05.2003, M.P. 1483; 11, steppe, 2200 m, 24.05.2003, M.P.
1594, M.P. 1653.

T. perfoliatum L.

5, steppe, 1650 m, 27.04.2002, M.P. 1006; 1, steppe, 1650 m,
12.04.2003, M.P. 1271, M.P. 1273; 17, wet place, 1600 m,
10.05.2003, M.P. 1378.

Capsella bursa-pastoris (L.) Medik.
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1, rocky place, 1700 m, 04.05.2002, M.P. 1031; 20, streamside,
1650 m, 25.08.2002, M.P. 1227; 17, streamside, 1650 m,
25.08.2002, M.P. 1246; 1, steppe, 1700 m, 12.04.2003, M.P.
1267; 18, steppe, 1700 m, 03.05.2003, M.P. 1305; 10.05.2003,
M.P. 1373; 22, steppe, 1800 m, 10.05.2003, M.P. 1344, 11,
steppe, 2100 m, 24.05.2003, M.P. 1577.

Boreava orientalis Jaub. & Spach

22, steppe, 1750 m, 16.06.2003, M.P. 1837. Ir.-Tur. element.
Euclidium syriacum (L.) R. Braga

15, stony slope, 1700 m, 03.06.2003, M.P. 1723; 22, steppe,
1750 m, 16.06.2003, M.P. 1841.

Neslia paniculata (L.) Desv.

5, streamside, 1600 m, 23.05.2002, M.P. 1089.

Bunias orientalis L.

13, cultivated field, 1700 m, 23.06.2003, M.P. 2007.

Fibigia macrocarpa (Boiss.) Boiss.

11, on rock, 2200 m, 24.05.2003, M.P. 1647.

F. suffruticosa (Vent.) Sweet

15, rocky place, 2100 m, 03.06.2003, M.P. 1717; 21, steppe,
2500 m, 10.06.2003, M.P. 1813; 20, steppe, 2400 m, 16.06.2003,
M.P. 1867; 13, steppe, 1800 m, 23.06.2003, M.P. 2018; 20,
steppe, 2500 m, 05.07.2003, M.P. 2173.

Alyssum desertorum Stapf var. desertorum

5, steppe, 1700 m, 27.04.2002, M.P. 1013; 22, steppe, 1800 m,
10.05.2003, M.P. 1359; 22, rocky place, 1700 m, 18.05.2003,
M.P. 1460, M.P. 1474, M.P. 1516.

A. szowitsianum Fisch. & C. A. Mey.

22, steppe, 1800 m, 10.05.2003, M.P. 1350; 11, steppe, 2200 m,
24.05.2003, M.P. 1568, M.P. 1593.

A. minus (L.) Rothm. var. minus

20, steppe, 1900 m, 17.05.2003, M.P. 1430; 22, steppe, 1700 m,
18.05.2003, M.P. 1508.

A. stapfii Vierh.

20, steppe, 1900 m, 17.05.2003, M.P. 1426; 19, stony slope,
1650 m, 18.05.2003, M.P. 1529. Ir.-Tur. element.

A. strigosum Banks & Sol. subsp. strigosum

5, steppe, 1650 m, 27.04.2002, M.P. 1007; 1, rocky place, 1700
m, 04.05.2002, M.P. 1032; 22, steppe, 1800 m, 10.05.2003, M.P.
1357, M.P. 1362; 22, rocky place, 1700 m, 18.05.2003, M.P.
1505; 11, on rock, 2000 m, 24.05.2003, M.P. 1646, M.P. 1648;
22, steppe, 2200 m, 16.06.2003, M.P. 1845; 2, roadside ,1600 m,
21.06.2003, M.P. 1917.

A. pateri Nyar. subsp. pateri

20, steppe, 2400 m, 16.06.2003, M.P. 1859; 21, steppe, 2800 m,
26.06.2004, M.P. 2623. End., Ir.-Tur. element, “LC".

A. pateri Nyar. subsp. prostratum ( Nyar. ) Dudley

21, steppe, 2200 m, 06.07.2003, M.P. 2226. End., Ir.-Tur.
element, “LC".

A. filiforme Nyar.

3, steppe, 1800 m, 21.06.2003, M.P. 1973. End., Ir.-Tur.
elemen., “LC".

A. murale Waldst. & Kit. var. murale

3, open oak forest, 2100 m, 12.07.2003, M.P. 2297.

Clypeola jonthlaspi L.

5, steppe, 1700 m, 27.04.2002, M.P. 1009; 1, rocky place, 1800
m, 04.05.2002, M.P. 1023; 22, on rock, 1750 m, 18.05.2003,
M.P. 1440.

Draba bruniifolia Stev. subsp. kurdica Coode & Cullen

20, on rock, 2700 m, 17.05.2003, M.P. 1396.

D. nemorosa L.

5, rocky place, 1700 m, 27.04.2002, M.P. 1011; 1, steppe, 1750
m, 04.05.2002, M.P. 1039; 18, meadow, 1800 m, 19.04.2003,
M.P. 1288, M.P. 1310; 8, cultivated field, 1650 m, 03.05.2003,
M.P. 1338.

D. huetii Boiss.

20, on rock, 2500 m, 17.05.2003, M.P. 1407; 22, rocky place,
1750 m, 18.05.2003, M.P. 1476, M.P. 1518.

Erophila verna (L.) Chevall. subsp. verna

5, steppe, 1700 m, 27.04.2002, M.P. 1012; 12, rocky place, 1700
m, 03.05.2003, M.P. 1332.

Arabis caucasica Willd. subsp. caucasica

14, on rock, 1700 m, 03.05.2003, M.P. 1302; 20, on rock, 2000
m, 17.05.2003, M.P. 1431; 11, on rock, 2100 m, 24.05.2003,
M.P. 1636.

A. nova Vill.

5, steppe, 1650 m, 27.04.2002, M.P. 1005, M.P. 1017; 1, rocky
place, 1700 m, 04.05.2002, M.P. 1028, M.P. 1030, M.P. 1035,
M.P. 1048; 18, on rock, 1800 m, 03.05.2003, M.P. 1314, M.P.
1316; 8, cultivated field, 1650 m, 03.05.2003, M.P. 1340; 22,
steppe, 1850 m, 10.05.2003, M.P. 1346, M.P. 1368; 11, on rock,
2000 m, 24.05.2003, M.P. 1649.

A. montbretiana Boiss.

22, onrock, 1700 m, 18.05.2003, M.P. 1446. Ir.-Tur. element.
Barbarea plantaginea DC.

20, cultivated field, 2000 m, 17.05.2003, M.P. 1400; 22,
meadow, 1700 m, 18.05.2003, M.P. 1467, M.P. 1497.
*Cardamine bulbifera (L.) Crantz

21, sandy place, 1600 m, 10.06.2003, M.P. 1791. Euro-Sib.
element.

C. uliginosa M. Bieb.

15, meadow, 1650 m, 03.06.2003, M.P. 1728.

Drabopsis verna C. Koch

5, steppe, 1700 m, 27.04.2002, M.P. 1010; 18, wet place, 1700
m, 19.04.2003, M.P. 1289; 20, rocky place, 1750 m, 19.04.2003,
M.P. 1297; 12, rocky place, 1900 m, 03.05.2003, M.P. 1329; 20,
steppe, 2500 m, 17.05.2003, M.P. 1391, 14, streamside, 1650 m,
26.06.2004, M.P. 2521. Ir.-Tur. element.

Aubrieta parviflora Boiss.

1, rocky place, 1700 m, 04.05.2002, M.P. 1029; 22, on rock,
1800 m, 18.05.2003, M.P. 1451; 4, stony slope, 1700 m,
09.06.2003, M.P. 1739. Ir.-Tur. element., “VU".

*Chorispora syriaca Boiss.

19, cultivated field, 1600 m, 18.05.2003, M.P. 1531.

C. tenella (Pall.) DC.

22, rocky place, 1800 m, 18.05.2003, M.P. 1473.

Hesperis persica Boiss.

5, steppe, 1800 m, 23.05.2002, M.P. 1079. Ir.-Tur. element.
Malcolmia africana (L.) R. Braga

1, rocky place, 1700 m, 04.05.2002, M.P. 1026; 12, rocky place,
1800 m, 03.05.2003, M.P. 1328; 11, steppe, 1700 m, 24.05.2003,
M.P. 1656; 20, steppe, 2400 m, 16.06.2003, M.P. 1886.
Erysimum cf. goniocaulon Boiss.

15, steppe, 1900 m, 03.06.2003, M.P. 1672, M.P. 1685.

E. sintenisianum Bornm.

20, steppe, 2700 m, 17.05.2003, M.P. 1390; 11, steppe, 2500 m,
24.05.2003, M.P. 1625. End., Ir.-Tur. element, “LC".

E. smyrnaeum Boiss. & Balansa

21, steppe, 2500 m, 10.06.2003, M.P. 1798, M.P.1821; 21,
steppe, 2000 m, 26.06.2004, M.P. 2595.

Goldbachia laevigata (M. Bieb.) DC.

22, rocky place, 1700 m, 18.05.2003, M.P. 1481. Ir.-Tur.
element.

Alliaria petiolata (M. Bieb.) Cavara & Grande

1, meadow, 1700 m, 04.05.2002, M.P. 1042; 18, streamside,
1700 m, 19.04.2003, M.P. 1285; 20, cultivated field, 1800 m,
17.05.2003, M.P. 1414; 11, wet place, 2100 m, 24.05.2003, M.P.
1583.

Sisymbrium altissimum L.

22, cultivated field, 1600 m, 18.05.2003, M.P. 1490, M.P. 1492,
M.P. 1495; 11, steppe, 1600 m, 24.05.2003, M.P. 1657; 15,
steppe, 1800 m, 03.06.2003, M.P. 1664. Ir.-Tur. element.

S. orientale L.

22, rocky place, 1800 m, 18.05.2003, M.P. 1463.

S. loesdlii L.

22, streamside, 1600 m, 18.05.2003, M.P. 1486; 11, steppe,
2000 m, 24.05.2003, M.P. 1536, M.P. 1552, M.P. 1584; 13,
rocky place, 2100 m, 23.06.2003, M.P. 2035; 16, wet place, 1800
m, 13.07.2003, M.P. 2329; 5, steppe, 1700 m, 08.09.2003, M.P.
2460, M.P. 2461.

Descurainia sophia (L.) Webb ex Prantl
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20, wet place, 1600 m, 25.08.2002, M.P. 1228; 22, stony slope,
1700 m, 18.05.2003, M.P. 1509; 20, wet place, 2000 m,
05.07.2003, M.P. 2131.

Arabidopsis pumila (Steppeh.) Busch

22, rocky place, 1800 m, 10.05.2003, M.P. 1360, M.P. 1366; 22,
rocky place, 1900 m, 18.05.2003, M.P. 1471.
Camelinarumelica Vel.

1, rocky place, 1750 m, 04.05.2002, M.P. 1025, M.P. 1033; 5,
steppe, 1800 m, 23.05.2002, M.P. 1060; 18, wet place, 1750 m,
10.05.2003, M.P. 1374; 22, rocky place, 1750 m, 18.05.2003,
M.P. 1441, M.P. 1510.

CAPPARACEAE

*Cleomeiberica DC.

5, roadside, 1700 m, 08.09.2003, M.P. 2459. E. Medit. element.
RESEDACEAE

Reseda lutea L. var. lutea

1, rocky place, 1800 m, 23.05.2002, M.P. 1111, 20, rocky place,
1900 m, 01.06.2002, M.P. 1204.

CISTACEAE

Helianthemum ledifolium (L.) Mill. var. ledifolium

5, steppe, 1800 m, 23.05.2002, M.P. 1058.

H. ledifolium (L.) Mill. var. microcarpum Willk.

15, steppe, 1850 m, 03.06.2003, M.P. 1697.

VIOLACEAE

Viola odorata L.

20, wet place, 1700 m, 19.04.2003, M.P. 1290; 14, wet place,
1900 m, 26.06.2004, M.P. 2533.

*V. jordanii Hanry

1, streamside, 1600 m, 01.06.2002, M.P. 1127.

V. occulta Lehm.

5 steppe, 1800 m, 27.04.2002, M.P. 1014; 1, steppe, 1900 m,
04.05.2002, M.P. 1047; 22, rocky place, 1750 m, 18.05.2003,
M.P. 1442,

V. kitaibeliana Roem. & Schult.

1, rocky place, 1700 m, 05.04.2003, M.P. 1260.
POLYGALACEAE

Polygala anatolica Boiss. & Heldr.

1, streamside, 1600 m, 01.06.2002, M.P. 1130; 6, steppe, 1800
m, 01.06.2002, M.P. 1158; 4, meadow, 1600 m, 09.06.2003,
M.P. 1773.

CARYOPHYLLACEAE

Arenaria cucubaloides Sm.

21, rocky place, 2500 m, 10.06.2003, M.P. 1809. Ir.-Tur.
element.

A. gypsophiloides LMant. var. gypsophiloides

20, rocky place, 2400 m, 16.06.2003, M.P. 1869; 5, steppe,
1850 m, 21.06.2003, M.P. 1932; 10, steppe, 2000 m,
20.07.2003, M.P. 2446; 21, steppe, 2000 m, 26.06.2004, M.P.
2613; 23, steppe, 2100 m, 08.08.2004, M.P. 2680. Ir.-Tur.
element.

Minuartia juniperina (L.) Maire & Petitm.

22, on rock, 1800 m, 18.05.2003, M.P. 1456; 11, on rock, 2200
m, 24.05.2003, M.P. 1645; 15, rocky place, 2000 m, 03.06.2003,
M.P. 1695.

M. lineata Bornm.

22, rocky place, 1800 m, 18.05.2003, M.P. 1479; 11, on rock,
2200 m, 24.05.2003, M.P. 1650; 15, rocky place, 2100m,
03.06.2003, M.P. 1709; 21, steppe, 2300 m, 26.06.2004, M.P.
2626. Ir.-Tur. element.

M. hamata (Hausskn.) Mattf.

11, rocky place, 2200 m, 24.05.2003, M.P. 1592.

Stellaria media (L.) Vill. subsp. pallida (Dumort.) Asch. &
Graebn.

11, rocky place, 2100 m, 24.05.2003, M.P. 1570.

S. kotschyana Fenzl

13, rocky place, 2300 m, 23.06.2003, M.P. 2052; 10, steppe,
2000 m, 20.07.2003, M.P. 2444,

Cerastium kotschyi Boiss.

22, rocky place, 1850 m, 10.05.2003, M.P. 1363. “VU".

C. perfoliatum L.

1, wet place, 1700 m, 04.05.2002, M.P. 1043.
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C. dichotomum L. subsp. dichotomum

22, rocky place, 1800 m, 18.05.2003, M.P. 1466/b.

Holosteum umbellatum L. var. umbellatum

5, rocky place, 1800 m, 27.04.2002, M.P. 1002; 18, wet place,
1750 m, 19.04.2003, M.P. 1286.

Moenchia mantica (L.) Bartl. subsp. mantica

4, wet place, 2100 m, 19.07.2003, M.P. 2394.

Bufonia oliveriana Ser.

23, rocky place, 1700 m, 08.08.2004, M.P. 2702.

Telephium oligospermum Steud. ex Boiss.

13, rocky place, 2000 m, 23.06.2003, M.P. 2048. Ir.-Tur.
element.

Dianthus strictus Banks & Sol. var. gracilior (Boiss.) Reeve

3, steppe, 2100 m, 12.07.2003, M.P. 2283.

D. floribundus Boiss.

10, steppe, 2000 m, 20.07.2003, M.P. 2429. Ir.-Tur. element.

D. tabrisianus Bien. ex Boiss.

3, steppe, 2000 m, 12.07.2003, M.P. 2280; 10, steppe, 1850 m,
20.07.2003, M.P. 2405. Ir.-Tur. element.

*D. recognitus Schischk.

20, rocky place, 2100 m, 05.07.2003, M.P. 2163. End., “NT".

D. libanotis Labill.

21, steppe, 2100 m, 06.07.2003, M.P. 2210; 16, rocky place,
2200 m, 13.07.2003, M.P. 2323. Ir.-Tur. element.

D. orientalis Adams

6, rocky place, 1750 m, 01.06.2002, M.P. 1177; 20, rocky place,
2400 m, 16.06.2003, M.P. 1878; 5, on rock, 2000 m, 21.06.2003,
M.P. 1953; 13, rocky place, 2300 m, 23.06.2003, M.P. 2045; 10,
rocky place, 1900 m, 20.07.2003, M.P. 2403; 23, rocky place,
2000 m, 08.08.2004, M.P. 2686.

D. hymenolepis Boiss.

5,rocky place, 1800 m, 21.06.2003, M.P. 1930; 21, steppe, 2300
m, 06.07.2003, M.P. 2211; 3, steppe, 2000 m, 12.07.2003, M.P.
2265; 23, rocky place, 2000 m, 08.08.2004, M.P. 2710. Ir.-Tur.
element.

Petrrhagia cretica (L.) Ball & Heywood

1, steppe, 1750 m, 02.07.2003, M.P. 2115.

Veleziarigida L.

4, on rock, 1750 m, 09.06.2003, M.P. 1778; 13, rocky place,
1900 m, 23.06.2003, M.P. 2016.

Gypsophila ruscifolia Boiss.

13, rocky place, 2400 m, 23.06.2003, M.P. 2061; 21, steppe,
2000 m, 06.07.2003, M.P. 2206. Ir.-Tur. element.

G. pallida Stapf

20, rocky place, 1900 m, 25.08.2002, M.P. 1196; 16, steppe,
2200 m, 13.07.2003, M.P. 2315; 4, steppe, 2000 m, 19.07.2003,
M.P. 2376; 23, rocky place, 1800 m, 08.08.2004, M.P. 2690. Ir.-
Tur. element.

G. bitlisensisW. F. Barker

13, steppe, 1800 m, 23.06.2003, M.P. 2003. End., Ir.-Tur.
element, “NT”.

G. pilosa Hudson

21, rocky place, 1700 m, 26.06.2004, M.P. 2602. Ir.-Tur.
element.

Vaccaria pyramidata Medik. var. grandiflora (Fisch. ex DC.)
Cullen

6, steppe, 1800 m, 01.06.2002, M.P. 1159; 21, steppe, 2000 m,
10.06.2003, M.P. 1832.

Silene marschallii C. A. Mey.

20, steppe, 2500 m, 05.07.2003, M.P. 2184. Ir.-Tur. element.

S. capitellata Boiss.

11, rocky place, 2300 m, 24.05.2003, M.P. 1630. End., Ir.-Tur.
element, “LC".

S. laxa Boiss. & Kotschy

17, steppe, 1800 m, 25.08.2002, M.P. 1211. Ir.-Tur. element.

S. sclerophylla Chowdh.

21, steppe, 2400 m, 06.07.2003, M.P. 2205; 3, steppe, 2000 m,
12.07.2003, M.P. 2278. End., Ir.-Tur. element, “LC".

S. cappadocica Boiss. & Heldr.

5, rocky place, 1750 m, 23.05.2002, M.P. 1072/a; 11, rocky
place, 2200 m, 24.05.2003, M.P. 1637. Ir.-Tur. element.
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S. spergulifolia (Desf.) M. Bieb.

5, rocky place, 1750 m, 23.05.2002, M.P. 1072/b; 22, rocky
place, 1850 m, 18.05.2003, M.P. 1478. Ir.-Tur. element.

S. arguta Fenzl

5, rocky place, 1800 m, 23.05.2002, M.P. 1062; 21, steppe, 2500
m, 26.06.2004, M.P. 2625. Ir.-Tur. element.

S. ampullata Boiss.

20, rocky place, 2400 m, 16.06.2003, M.P. 1895. Ir.-Tur.
element.

S. odontopetala Fenzl

20, on rock, 2600 m, 05.07.2003, M.P. 2171; 21, on rock, 2900
m, 26.06.2004, M.P. 2634.

S. wulgaris (Moench) Garcke var. vulgaris

11, roadside, 1700 m, 24.05.2003, M.P. 1660.

S. wulgaris (Moench) Garcke var. commutata (Guss.) Coode &
Cullen

21, meadow, 1700 m, 26.06.2004, M.P. 2567.

S. rhynchocarpa Boiss.

11, rocky place, 2400 m, 24.05.2003, M.P. 1619.

S. compacta Fisch.

6, rocky place, 1750 m, 01.06.2002, M.P. 1147; 9, rocky place,
1700 m, 16.06.2003, M.P. 1914; 4, streamside, 1600 m,
19.07.2003, M.P. 2351.

S. alba (Mill.) Krause subsp. divaricata (Reichb.) Walters

20, streamside, stony slope, 1650 m, 17.05.2003, M.P. 1397; 21,
meadow, 1700 m, 26.06.2004, M.P. 2569.

S. noctiflora L.

21, meadow, 1700 m, 26.06.2004, M.P. 2565.

S. aegyptiaca (L.) L. f. subsp. ruderalis Coode & Cullen

1, rocky place, 1700 m, 04.05.2002, M.P. 1024, M.P. 1044; 12,
rocky place, 1800 m, 03.05.2003, M.P. 1334.

S. dichotoma Ehrh. subsp. sibthorpiana (Reichb.) Rech.

21, cultivated field, 1800 m, 06.07.2003, M.P. 2203.

S. conica L.

1, streamside, 1600 m, 01.06.2002, M.P. 1133.

S. subconica Friv.

11, rocky place, 1700 m, 24.05.2003, M.P. 1658/a.

S. conoidea L.

11, rocky place, 1700 m, 24.05.2003, M.P. 1658/b.
ILLECEBRACEAE

Paronychia kurdica Boiss. subsp. kurdica var. kurdica

4 rocky place, 1900 m, 09.06.2003, M.P. 1779; 3, rocky place,
2000 m, 12.07.2003, M.P. 2276; 4, rocky place, 1900 m,
29.09.2003, M.P. 2512.

P. kurdica Boiss. subsp. haussknechtii Chaudhri

22, on rock, 2000 m, 18.05.2003, M.P. 1459. End., “LC".
POLYGONACEAE

Atraphaxis spinosa L.

23, rocky place, 2000 m, 08.08.2004, M.P. 2717. Ir.-Tur.
element.

A. billardieri Jaub. & Spach var. billardieri

6, rocky place, 1800 m, 01.06.2002, M.P. 1170. Ir.-Tur. element.
RheumribesL.

11, rocky place, 2500 m, 24.05.2003, M.P. 1662. Ir.-Tur.
element.

Polygonum cognatum Meisn.

22, rocky place, 2200 m, 16.06.2003, M.P. 1840.

P. arenastrum Bor.

17, streamside, 1650 m, 25.08.2002, M.P. 1247.

P. polycnemoides Jaub. & Spach

23, rocky place, 2000 m, 08.08.2004, M.P. 2718. Ir.-Tur.
element.

*P. rottboellioides Jaub. & Spach

13, rocky place, 2000 m, 23.06.2003, M.P. 2060. Ir.-Tur.
element, “VU”.

5- P. bellardii All.

21, rocky place, 1900 m, 10.06.2003, M.P. 1833.

Rumex scutatus L.

6, rocky place, 1850 m, 01.06.2002, M.P. 1156; 13, steppe, 1800
m, 23.06.2003, M.P. 2028.

R. tuberosus L. subsp. horizontalis (Koch) Rech.

11, rocky slope, 2000 m, 24.05.2003, M.P. 1532.

R. caucasicus Rech.

17, streamside, 1650 m, 25.08.2002, M.P. 1248; 11, rocky slope,
2200 m, 24.05.2003, M.P. 1609. Euxine element.
CHENOPODIACEAE

Chenopodium botrys L.

5, roadside, 1650 m, 08.09.2003, M.P. 2454.

C. foliosum (Moench) Asch.

21, cultivated field, 2500 m, 06.07.2003, M.P. 2253.

C. album L. subsp. album var. album

5, cultivated field, 2000 m, 08.09.2003, M.P. 2478.

Noaea mucronata (Forssk.) Asch. & Schweinf. subsp.
tournefortii (Spach) Aellen

5, rocky place, 2100 m, 08.09.2003, M.P. 2493; 4, rocky place,
1850 m, 29.09.2003, M.P. 2511, M.P. 2513.
AMARANTHACEAE

AmaranthusalbusL.

5, steppe, 2000 m, 08.09.2003, M.P. 2469.

TAMARICACEAE

Tamarix smyrnensis Bunge

5, streamside, 1600 m, 23.05.2002, M.P. 1070; 6, streamside,
1600 m, 01.06.2002, M.P. 1172; 1, streamside, 1600 m,
02.07.2003, M.P. 2111; 7, wet place, 1700 m, 08.08.2004, M.P.
2642.

15. HYPERICACEAE (GUTTIFERAE)

Hypericum lysimachioides Boiss. & Nog var. lysimachioides

3, steppe, 1750 m, 21.06.2003, M.P. 1966. Ir.-Tur. element.

H. lysimachioides Boiss. & Noé var. spathulatum Robson

3, streamside, 1600 m, 21.06.2003, M.P. 1979. Ir.-Tur. element.
H. elongatum Ledeb. subsp. apiculatum Robson

20, steppe, 2400 m, 16.06.2003, M.P. 1865; 21, steppe, 2000 m,
26.06.2004, M.P. 2574. Ir.-Tur. element.

H. lydium Boiss.

11, rocky slope, 2000 m, 24.05.2003, M.P. 1556, M.P. 1634; 21,
rocky place, 2500 m, 10.06.2003, M.P. 1805; 13, rocky place,
2100 m, 23.06.2003, M.P. 2038. Ir.-Tur. element.

H. pseudolaeve Robson

6, steppe, 1700 m, 01.06.2002, M.P. 1154/b. End., Ir.-Tur.
element, “LC".

H. helianthemoides (Spach) Boiss.

5, rocky place, 1700 m, 21.06.2003, M.P. 1926. Ir.-Tur. element.
H. scabrum L.

6, steppe, 1700 m, 01.06.2002, M.P. 1151; 15, rocky place, 1800
m, 03.06.2003, M.P. 1673, M.P. 1690; 13, steppe, 2100 m,
23.06.2003, M.P. 2046. Ir.-Tur. element.

H. perforatum L.

6, steppe, 1700 m, 01.06.2002, M.P. 1154/a; 1, streamside, 1600
m, 02.07.2003, M.P. 2098; 4, streamside, 1600 m, 19.07.2003,
M.P. 2350.

MALVACEAE

Malva neglecta Wallr.

21, steppe, 2100 m, 06.07.2003, M.P. 2244; 21, steppe, 2000 m,
26.06.2004, M.P. 2619.

Alcea hohenackeri (Boiss. & Huet) Boiss.

6, rocky place, 1800 m, 01.06.2002, M.P. 1180.

LINACEAE

Linum mucrotanum Bertol. subsp. orientale (Boiss.) P. H.
Davis

6, steppe, 1800 m, 01.06.2002, M.P. 1150; 1, rocky place, 1800
m, 02.07.2003, M.P. 2117.“VU".

L. mucrotanum Bertol. subsp.armenum (Bordz.) P. H. Davis

1, streamside, 1600 m, 01.06.2002, M.P. 1121; 22, steppe, 1800
m, 18.05.2003, M.P. 1504; 15, rocky place, 1800 m, 03.06.2003,
M.P. 1671. Ir.-Tur. element.

L. densiflorum P. H. Davis

10, steppe, 2200 m, 20.07.2003, M.P. 2421. Ir.-Tur. element.
GERANIACEAE

Geranium rotundifolium L.

12, rocky place, 1800 m, 03.05.2003, M.P. 1330; 4, stony-rocky
place, 1750 m, 09.06.2003, M.P. 1750.

G. tuberosum L. subsp. tuberosum
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1, cultivated field, 1750 m, 04.05.2002, M.P. 1041.

G. steppeporum P. H. Davis

22, rocky place, 1850 m, 10.05.2003, M.P. 1358. Ir.-Tur.
element.

G. macrostylum Boiss.

15, steppe, 2000 m, 24.05.2003, M.P. 1564. E. Medit. element.
G. collinum Steppeh. ex Willd.

17, streamside, 1650 m, 25.08.2002, M.P. 1249; 3, streamside,
1600 m, 21.06.2003, M.P. 1984; 16, meadow, 1750 m,
13.07.2003, M.P. 2328.

Erodium cicutarium (L.) L’Hér. subsp. cicutarium

1, steppe, 1800 m, 12.04.2003, M.P. 1266; 1, rocky place, 1750
m, 19.04.2003, M.P. 1280.

ZYGOPHYLLACEAE

TribulusterrestrisL.

5, cultivated field, 2000 m, 08.09.2003, M.P. 2483.

RUTACEAE

*Haplophyllum buxbaumii (Poir.) G. Don subsp. buxbaumii

5, steppe, 2000 m, 08.09.2003, M.P. 2473. Ir.-Tur. element.

H. schelkovnikovii Grossh.

4, rocky place, 1800 m, 09.06.2003, M.P. 1747. Ir.-Tur. element,
“VU".

ACERACEAE

Acer monspessulanum L. subsp. ibericum (M. Bieb.) Yalt.

20, rocky place, 2000 m, 16.06.2003, M.P. 1891.

A. monspessulanum L. subsp. cinerascens (Boiss.) Yalt.

22, rocky place, 1750 m, 18.05.2003, M.P. 1453; 23, rocky
place, 1900 m, 08.08.2004, M.P. 2713. Ir.-Tur. element.
VITACEAE

Vitisvinifera L.

5, rocky place, 1900 m, 08.09.2003, M.P. 2472.
RHAMNACEAE

Paliurus spina-christi Mill.

6, streamside, 1600 m, 01.06.2002, M.P. 1174; 2, rocky place,
1700 m, 21.06.2003, M.P. 1915; 5, rocky place, 1800 m,
29.09.2003, M.P. 2496.

Frangula alnus Mill. subsp. pontica (Boiss.) Davis & Yalt.

5, streamside, 1650 m, 29.09.2003, M.P. 2507. End., “LC".
Rhamnus orbiculatus Bornm.

10, steppe, 2200 m, 20.07.2003, M.P.2422.

R. kurdicus Boiss. & Hohen.

22, rocky place, 1900 m, 18.05.2003, M.P. 1447; 23, rocky
place, 2000 m, 08.08.2004, M.P. 2720. Ir.-Tur. element.
ANACARDIACEAE

Rhuscoriaria L.

5, roadside, 1650 m, 08.09.2003, M.P. 2455,

Pistacia eurycarpa Yalt.

20, rocky place, 1800 m, 25.08.2002, M.P. 1199; 20, rocky
place, 2300 m, 16.06.2003, M.P. 1882; 4, steppe, 2000 m,
19.07.2003, M.P. 2372; 23, rocky place, 2000 m, 08.08.2004,
M.P. 2676. Ir.-Tur. element.

FABACEAE (LEGUMINOSAE )

Colutea cilicica Boiss. & Balansa

9, roadside, 1650 m, 03.06.2003, M.P. 1737; 5, steppe, 1800 m,
21.06.2003, M.P. 1933.

*Astragalus cretaceus Boiss. & Kotschy

5, steppe, 1800 m, 23.05.2002, M.P. 1086. Ir.-Tur. element.

A. macrourus Fisch. & C. A. Mey.

11, steppe, 2200 m, 24.05.2003, M.P. 1580, M.P. 1615; 21,
steppe, 2500 m, 10.06.2003, M.P. 1799, M.P. 1806, M.P. 1824,
M.P. 1826; 21, steppe, 2000 m, 26.06.2004, M.P. 2545. Ir.-Tur.
element.

A. pulchellus Boiss.

20, steppe, 2400 m, 16.06.2003, M.P. 1902. Ir.-Tur. element,
“VuU”.

A. caraganae Fisch. & C. A. Mey.

6, steppe, 1700 m, 01.06.2002, M.P. 1143; 21, steppe, 2400 m,
10.06.2003, M.P. 1836; 20, steppe, 2300 m, 16.06.2003, M.P.
1901. Ir.-Tur. element.

A. gummifer Labill.

10, steppe, 2000 m, 20.07.2003, M.P. 2410. Ir.-Tur. element.

Biological Diversity and Conservation —4/ 2 (2011) 111

A. microcephalus Willd.

23, steppe, 2100 m, 08.08.2004, M.P. 2734. Ir.-Tur. element.

A. amblolepis Fisch.

17, steppe, 25.08.2002, M.P. 1210. Ir.-Tur. element.

A. cf. wartoensis Boiss.

20, steppe, 2500 m, 05.07.2003, M.P. 2175. Ir.-Tur. element.

A. kurdicus Boiss. var. muschianus (Kotschy & Boiss.) Chamb.

10, steppe, 2000 m, 20.07.2003, M.P. 2427. Ir.-Tur. element.

A. persicus (DC.) Fisch. & C. A. Mey.

20, steppe, 2400 m, 16.06.2003, M.P. 1888. 21, steppe, 2200 m,
06.07.2003, M.P. 2225, Ir.-Tur. element.

A. halicacabus Lam.

1, rocky place, 1800 m, 01.06.2002, M.P. 1117, M.P. 1119; 20,
steppe, 2400 m, 16.06.2003, M.P. 1904. Ir.-Tur. element.

A. macrocephalus Willd. subsp. finitimus (Bunge) Chamb.

5, steppe, 2000 m, 21.06.2003, M.P. 1946, M.P. 1954; 21,
steppe, 2200 m, 06.07.2003, M.P. 2238. Ir.-Tur. element.

A. odoratus Lam.

3, steppe, 1900 m, 21.06.2003, M.P. 1987; 21,steppe, 2500 m,
06.07.2003, M.P. 2252.

A. asciocalyx Bunge

21, steppe, 2500 m, 10.06.2003, M.P. 1815; 21, steppe, 2200 m,
06.07.2003, M.P. 2231; 21, steppe, 2100 m, 26.06.2004, M.P.
2539. Ir.-Tur. element.

A. aduncus Willd.

1, streamside, 1600 m, 01.06.2002, M.P. 1122; 9, steppe, 1750
m, 03.06.2003, M.P. 1730; 4, steppe, 2000 m, 19.07.2003, M.P.
2378. Ir.-Tur. element.

A. bicolor Lam.

21, steppe, 2500 m, 26.06.2004, M.P. 2547, M.P. 2549. Ir.-Tur.
element.

A. fragrans Willd.

20, rocky place, 2500 m, 17.05.2003, M.P. 1392, M.P. 1428; 21,
steppe, 2500 m, 10.06.2003, M.P. 1818. Ir.-Tur. element.

A. elongatus Willd. subsp. elongatus

11, steppe, 2200 m, 24.05.2003, M.P. 1598. Ir.-Tur. element.

A. brachycarpus M. Bieb.

20, steppe, 2500 m, 17.05.2003, M.P. 1394; 22 rocky place, 1750
m, 18.05.2003, M.P. 1465; 15, rocky place, 1800 m, 03.06.2003,
M.P. 1683; 21, rocky place, 2500 m, 10.06.2003, M.P. 1787.
“VU”.

A. subrobustus Boriss.

20, rocky place, 2700 m, 17.05.2003, M.P. 1401; 11, steppe,
2200 m, 24.05.2003, M.P. 1542, M.P. 1553. Ir.-Tur. element.

*A. robustus Bunge

11, steppe, 2000 m, 24.05.2003, M.P. 1537. Ir.-Tur. element.

A. subsecundus Boiss. & Hoh.

21, steppe, 2600 m, 10.06.2003, M.P. 1801. “VU".

A. davisii D. F. Chamb. & Matthews

21, steppe, 2600 m, 10.06.2003, M.P. 1810; 20, steppe, 2500 m,
05.07.2003, M.P. 2169; 3, open oak forest, 2100 m, 12.07.2003,
M.P. 2296; 10, steppe, 1900 m, 20.07.2003, M.P. 2407. End.,
Ir.-Tur. element, “NT”.

Vicia cracca L. subsp. cracca

17, streamside, 1650 m, 25.08.2002, M.P. 1234. Euro-Sib.
element.

V. cracca L. subsp. tenuifolia (Roth) Gaudin

20, steppe, 2300 m, 05.07.2003, M.P. 2146.

V. cracca L. subsp. stenophylla Vel.

22, steppe, 2000 m, 16.06.2003, M.P. 1851, M.P. 1854.

V. villosa Roth subsp. villosa

1, rocky place, 1800 m, 23.05.2002, M.P. 1101; 20, rocky place,
1900 m, 16.06.2003, M.P. 1866.

*V. villosa Roth subsp. dasycarpa (Ten.) Cav.

4, rocky place, 1700 m, 09.06.2003, M.P. 1758.

V. ervilia (L.) Willd.

4, roadside, 1600 m, 09.06.2003, M.P. 1751.

V. anatolica Turrill

4, stony slope, 1750 m, 09.06.2003, M.P. 1753. Ir.-Tur. element.

V. sativa L. subsp. nigra (L.) Ehrh. var. nigra

4, stony slope, 1750 m, 09.06.2003, M.P. 1755.
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Lathyrus boissieri Sirj.

3, streamside, 1600 m, 21.06.2003, M.P. 1990; 3, shady-wet
place, 2000 m, 12.07.2003, M.P. 2268. Ir.-Tur. element.

L. pratensisL.

13, steppe, 2300 m, 23.06.2003, M.P. 2037; 4, wet place, 2100
m, 19.07.2003, M.P. 2388. Euro-Sib. element.

L. rotundifolius Willd. subsp. miniatus (M. Bieb. ex Stev.) P. H.
Davis

3, rocky place, 1750 m, 21.06.2003, M.P. 1972; 13, steppe, 1850
m, 23.06.2003, M.P. 2022, M.P. 2040; 4, streamside, 1600 m,
19.07.2003, M.P. 2362.

L. ciceral.

5, rocky place, 1700 m, 23.05.2002, M.P. 1056; 4, stony slope,
1700 m, 09.06.2003, M.P. 1759, M.P. 1761.

L. chloranthus Boiss.

3, wet place, 1750 m, 12.07.2003, M.P. 2307. Ir.-Tur. element.
Pisum sativum L. subsp. elatius (M. Bieb.) Asch. & Graebn. var.
pumilio Meikle

9, roadside, 1700 m, 03.06.2003, M.P. 1733; 4, rocky place,
1700 m, 09.06.2003, M.P. 1777.

OnonisarvensisL.

1, streamside, 1600 m, 02.07.2003, M.P. 2122. Euro-Sib.
element.

O. spinosa L. subsp. leiosperma (Boiss.) Sirj.

5,streamside, 1600 m, 29.09.2003, M.P. 2508.

Trifolium repens L. var. giganteum Lag.-Foss.

4, streamside, 1600 m, 09.06.2003, M.P. 1770.

T. campestre Schreb.

3, meadow, 1700 m, 21.06.2003, M.P. 1962, M.P. 1974.

T. pratense L. var. pratense

17, streamside, 1650 m, 25.08.2002, M.P. 1220; 4, streamside,
1600 m, 09.06.2003, M.P. 1768.

T. longidentatum Nabé&lek

10, meadow, 2100 m, 20.07.2003, M.P. 2433; 21, meadow,
2000 m, 26.06.2004, M.P. 2563, M.P. 2568. End., Ir.-Tur.
element, “NT”".

Melilotus officinalis (L.) Desr.

21, steppe, 2100 m, 10.06.2003, M.P. 1829.

M. alba Desr.

22, steppe, 1900 m, 16.06.2003, M.P. 1849; 1, streamside, 1600
m, 02.07.2003, M.P. 2088.

*Trigonella plicata (Boiss. & Balansa) Boiss.

1, rocky place, 1650 m, 04.05.2002, M.P. 1022/b. End., Ir.-Tur.
element, “LC".

T. brachycarpa (Fisch.) Moris

15, rocky place, 2100 m, 03.06.2003, M.P. 1718. Ir.-Tur.
element.

T. monantha C. A. Mey. subsp. monantha

22, rocky place, 1700 m, 18.05.2003, M.P. 1444/b. Ir.-Tur.
element.

T. monantha C. A. Mey. subsp. noeana (Boiss.) Hub.-Mor.

1, rocky place, 1650 m, 04.05.2002, M.P. 1022/a; 22, steppe,
1800 m, 10.05.2003, M.P. 1370; 22, steppe, 1700 m, 18.05.2003,
M.P. 1493, Ir.-Tur. element.

T. orthoceras Kar.&Kir.

22, rocky place, 1700 m, 18.05.2003, M.P. 1444/a. Ir.-Tur.
element.

Medicago radiata L.

15, steppe, 1800 m, 03.06.2003, M.P. 1678. Ir.-Tur. element.

M. lupulina L.

17, streamside, 1650 m, 25.08.2002, M.P. 1252.

M. sativa L. subsp. sativa

20, cultivated field, 1750 m, 25.08.2002, M.P. 1192; 17,
streamside, 1650 m, 25.08.2002, M.P. 1240, M.P. 1251; 5, wet
place, 1700 m, 21.06.2003, M.P. 1937.

M. minima (L.) Bartal. var. minima

4, rocky place, 1750 m, 09.06.2003, M.P. 1741,

M. rigidula (L.) All. var. rigidula

4, rocky place, 1750 m, 09.06.2003, M.P. 1746.

Lotus corniculatus L. var. corniculatus

4, streamside, 1600 m, 09.06.2003, M.P. 1766; 3, streamside,
1600 m, 21.06.2003, M.P. 1980.

L. corniculatus L. var. tenuifolius L.

17, streamside, 1650 m, 25.08.2002, M.P. 1221; 3, wet place,
1750 m, 21.06.2003, M.P. 1977.

L. gebelia Vent. var. gebelia

6, rocky place, 1700 m, 01.06.2002, M.P. 1165, M.P. 1168; 4,
stony slope, 1750 m, 09.06.2003, M.P. 1744; 3, steppe, 1750 m,
21.06.2003, M.P. 1967.

Coronilla orientalis Mill. var. orientalis

1, streamside, 1600 m, 01.06.2002, M.P. 1129; 15, steppe, 1850
m, 03.06.2003, M.P. 1687; 21, steppe, 2400 m, 10.06.2003, M.P.
1789; 20, steppe, 2400 m, 16.06.2003, M.P. 1861, M.P. 1893;
13, steppe, 1900 m, 23.06.2003, M.P. 2019.

C.variaL. subsp. varia

6, rocky place, 1750 m, 01.06.2002, M.P. 1161; 5, steppe, 2000
m, 21.06.2003, M.P. 1959; 13, rocky place, 2100 m, 23.06.2003,
M.P. 2033; 1, streamside, 1600 m, 02.07.2003, M.P. 2094.
Hedysarum vanense Hedge & Hub.-Mor.

5, rocky place, 1800 m, 21.06.2003, M.P. 1944; 3, streamside,
1600 m, 21.06.2003, M.P. 1981; 3, open oak forest, 2100 m,
12.07.2003, M.P. 2298; 4, steppe, 2000 m, 19.07.2003, M.P.
2375. End., “VU".

Onobrychis cornuta (L.) Desv.

20, rocky place, 2100 m, 17.05.2003, M.P.1403; 11, steppe, 2200
m, 24.05.2003, M.P. 1626; 21, rocky place, 2000 m, 10.06.2003,
M.P. 1808. Ir.-Tur. element.

O. carduchorum C. C. Towns.

1, streamside, 1600 m, 02.07.2003, M.P. 2109. Ir.-Tur. element.
O. sulphurea Boiss. & Balansa var. sulphurea

21, steppe, 2000 m, 26.06.2004, M.P. 2611. End., “VU”".

O. sulphurea Boiss. & Balansa var. vanensis Hedge

20, steppe, 2500 m, 05.07.2003, M.P. 2196. End., Ir.-Tur.
element, “NT”.

O. altissima Grossh.

13, cultivated field, 1750 m, 23.06.2003, M.P. 2004.

O. radiata (Desf.) M. Bieb.

9, rocky place, 1700 m, 03.06.2003, M.P. 1735.

ROSACEAE

Cerasus brachypetala Boiss. var. bornmuelleri (Schneider)
Browicz

11, stony slope, 2100 m, 24.05.2003, M.P. 1651. Ir.-Tur.
element.

C. microcarpa (C. A. Mey.) Boiss. subsp. tortuosa (Boiss. &
Hausskn.) Browicz

18, rocky place, 1800 m, 03.05.2003, M.P. 1321; 4, rocky place,
2000 m, 19.07.2003, M.P. 2387. Ir.-Tur. element.

C. mahaleb (L.) Mill. var. mahaleb

20, rocky place, 2000 m, 16.06.2003, M.P. 1863.

C. mahaleb (L.) Mill. var. alpina Browicz

22, rocky place, 1800 m, 10.05.2003, M.P. 1372. End.,“VU".
Armeniaca vulgaris Lam. (cv.)

21, cultivated field, 1900 m, 06.07.2003, M.P. 2242,

Amygdalus communis L.

5, steppe, 1700 m, 27.04.2002, M.P. 1018; 18, rocky place, 1700
m, 03.05.2003, M.P. 1319.

A. trichamygdalus  (Hand.-Mazz.) Woronow  var.
trichamygdalus

5, steppe, 1800 m, 23.05.2002, M.P. 1069. Ir.-Tur. element.
*Rubus saxatilis L.

20, sandy slope, 2100 m, 05.07.2003, M.P. 2132.

R. sanctus Schreb.

5, rocky place, 1750 m, 29.09.2003, M.P. 2495.

Potentilla lignosa Willd.

15, on rock, 2100 m, 03.06.2003, M.P. 1711. Ir.-Tur. element.

P. bifurca L.

15, steppe, 1800 m, 03.06.2003, M.P. 1726; 13, steppe, 1800 m,
23.06.2003, M.P. 2010.

P. inclinata Vill.

4, stony slope, 1750 m, 09.06.2003, M.P. 1740; 5, cultivated
field, 1700 m, 21.06.2003, M.P. 1918; 13, meadow, 2200 m,
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23.06.2003, M.P. 2064; 21, cultivated field, 2200 m, 06.07.2003,
M.P. 2228; 21, steppe, 2100 m, 26.06.2004, M.P. 2618.

P.recta L.

1, streamside, 1600 m, 01.06.2002, M.P. 1124.

P. anatolica Pesmen

13, steppe, 2400 m, 23.06.2003, M.P. 2059; 21, steppe, 2500 m,
06.07.2003, M.P. 2249. End., Ir.-Tur. element, “LC".
P.reptansL.

1, streamside, 1600 m, 02.07.2003, M.P. 2081.

Geum urbanum L.

20, wet place, 2200 m, 05.07.2003, M.P. 2134. Euro-Sib.
element.

Agrimonia eupatoria L.

3, meadow, 2000 m, 12.07.2003, M.P. 2261.

Sanguisorba minor Scop. subsp. minor

15, rocky place, 2100 m, 03.06.2003, M.P. 1707; 21, steppe,
2100 m, 26.06.2004, M.P. 2605.

S. minor Scop. subsp. muricata (Spach) Brig.

21, steppe, 2000 m, 26.06.2004, M.P. 2601.

S. minor Scop. subsp. lasiocarpa (Boiss. & Hausskn.) Nordbrog
1, rocky place, 1800 m, 23.05.2002, M.P. 1105.

Alchemilla persica Rothm.

13, wet place, 1900 m, 23.06.2003, M.P. 2031; 4, wet place,
2100 m, 19.07.2003, M.P. 2390. Ir.-Tur. element.

Rosa pulverulenta M. Bieb.

15, rocky place, 2100 m, 03.06.2003, M.P. 1715; 10, steppe,
1850 m, 20.07.2003, M.P. 2411, 21, steppe, 2100 m, 26.06.2004,
M.P. 2592,

R. canina L.

5, streamside, 1600 m, 29.09.2003, M.P. 2509; 21, rocky place,
2100 m, 26.06.2004, M.P. 2582.

Cotoneaster nummularia Fisch. & C. A. Mey.

13, steppe, 1800 m, 23.06.2003, M.P. 2025; 21, rocky place,
2200 m, 26.06.2004, M.P. 2576.

Crataegus pseudoheterophylla Pojark.

4, steppe, 2000 m, 19.07.2003, M.P. 2380; 5, rocky place, 1900
m, 29.09.2003, M.P. 2497. Ir.-Tur. element.

C. monogyna Jacg. subsp. monogyna

1, rocky place, 1750 m, 01.06.2002, M.P. 1138; 17, streamside,
1650 m, 25.08.2002, M.P. 1237.

Sorbus kusnetzovii Zinserl.

20, wet place, 2200 m, 05.07.2003, M.P. 2135.

Malus sylvestris Mill. subsp. mitis (Wallr.) Mansf. (cv.)

22, streamside, 1650 m, 18.05.2003, M.P. 1514.

Pyrus syriaca Boiss. var. syriaca

17, rocky place, 1700 m, 25.08.2002, M.P. 1256.
LYTHRACEAE

Lythrum salicaria L.

3, wet place, 1800 m, 12.07.2003, M.P. 2262; 4, wet place, 1900
m, 19.07.2003, M.P. 2393. Euro-Sib. element.

*L. anatolicum Leblebici & Se¢gmen

20, streamside, 1500 m, 25.08.2002, M.P. 1229. End., Euxine
element, “CR".

ONAGRACEAE

Epilobium roseum Schreb. subsp. subsessile (Boiss.) P.H. Raven
20, wet place, 1800 m, 05.07.2003, M.P. 2133.
CRASSULACEAE

Prometheum sempervivoides (Fisch. ex M.Bieb.) H.Ohba

13, steppe, 2200 m, 23.06.2003, M.P. 2071; 20, steppe, 2500 m,
05.07.2003, M.P. 2144,

Rosularia sempervivum (M. Bieb.) A. Berger subsp. kurdica
Eggli

15, on rock, 2100 m, 03.06.2003, M.P. 1702; 21, on rock, 2900
m, 26.06.2004, M.P. 2636/a. Ir.-Tur. element.

R sempervivum (M. Bieb.) subsp. persica (Boiss.)Eggli

21, on rock, 2900 m, 26.06.2004, M.P. 2636/b. Ir.-Tur. element.
Sedum album L.

13, rocky place, 2400 m, 23.06.2003, M.P. 2047; 21, on rock,
2900 m, 26.06.2004, M.P. 2635.

APIACEAE (UMBELLIFERAE)

*Eryngium bornmuelleri Nabélek
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20, meadow, 2500 m, 05.07.2003, M.P. 2194. Ir.-Tur. element,
“NT”.

E. cf. pyramidale Boiss. & Hausskn.

5, streamside, 1600 m, 08.08.2004, M.P. 2639. Ir.-Tur. element.
E. wanaturi Woron.

21, steppe, 2500 m, 06.07.2003, M.P. 2247. Ir.-Tur. element,
“VU”.

E. billardieri Delarbre

3,, steppe, 2000 m, 12.07.2003, M.P. 2273. Ir.-Tur. element.

E. campestre L. var. campestre

20, steppe, 1800 m, 25.08.2002, M.P. 1208; 23, rocky place,
2000 m, 08.08.2004, M.P. 2692.

Chaerophyllum macropodum Boiss.

6, steppe, 1750 m, 01.06.2002, M.P. 1171; 20, steppe, 2400 m,
16.06.2003, M.P. 1864; 13, steppe, 1900 m, 23.06.2003, M.P.
2012; 21, steppe, 2400 m, 06.07.2003, M.P. 2254. Ir.-Tur.
element.

C. bulbosum L.

5, streamside, 1600 m, 23.05.2002, M.P. 1142. Euro-Sib.
element.

C. crinitum Boiss.

11, steppe, 2100 m, 24.05.2003, M.P. 1550; 20, steppe, 2400 m,
16.06.2003, M.P. 1862; 21, steppe, 2000 m, 26.06.2004, M.P.
2586. Ir.-Tur. element.

Grammosciadium daucoides DC.

11, steppe, 2100 m, 24.05.2003, M.P. 1554. Ir.-Tur. element.

G. cornutum (Nabelek) C. C. Towns.

11, rocky place, 2200 m, 24.05.2003, M.P. 1631; 21, rocky
place, 1900 m, 26.06.2004, M.P. 2596. Ir.-Tur. element, “VU".
Anthriscus nemorosa (M. Bieb.) Spreng.

11, steppe, 2100 m, 24.05.2003, M.P. 1573.

Scandix stellata Banks & Sol.

5, wet place, 1650 m, 23.05.2002, M.P. 1073.

S. iberica M. Bieb.

1, rocky place, 1850 m, 01.06.2002, M.P. 1115.

S. pecten-venerisL.

1, rocky place, 1700 m, 12.04.2003, M.P. 1268.

Smyrnium cordifolium Boiss.

15, rocky place, 1700 m, 03.06.2003, M.P. 1722. Ir.-Tur.
element.

Bunium microcarpum (Boiss.) Freyn. subsp. microcarpum

15, rocky place, 1750 m, 03.06.2003, M.P. 1674; 21, steppe,
2000m, 26.06.2004, M.P. 2608. E. Medit. element.

Pimpinella peregrina L.

18,wet place, 1650 m, 08.08.2004, M.P. 2669.

P. kotschyana Boiss.

3, steppe, 2000 m, 12.07.2003, M.P. 2275; 23, steppe, 1850 m,
08.08.2004, M.P. 2728. Ir.-Tur. element.

P. tragium Vill. subsp. lithophila (Schischk.) Tutin

3, streamside, 1600 m, 12.07.2003, M.P. 2302.

Sium sisarum L. var. lancifolium (M. Bieb.) Thell.

16, wet place, 1700 m, 13.07.2003, M.P. 2327. “VU”".

Prangos pabularia Lindl.

13, steppe, 2000 m, 23.06.2003, M.P. 2070; 21, steppe, 2100 m,
26.06.2004, M.P. 2580. Ir.-Tur. element.

P. uloptera DC.

20, steppe, 2500 m, 05.07.2003, M.P. 2200. Ir.-Tur. element.

P. peucedanifolia Fenzl

15, rocky place, 1800 m, 03.06.2003, M.P. 1684, M.P. 1693; 13,
steppe, 2200 m, 23.06.2003, M.P. 20009. Ir.-Tur. element.

P. ferulacea (L.) Lindl.

11, rocky place, 2500 m, 24.05.2002, M.P. 1663; 15, rocky
place, 1800 m, 03.06.2003, M.P. 1700.

Heptaptera anisoptera (DC.) Tutin

4, steppe, 1900 m, 19.07.2003, M.P. 2382.

Hippomarathrum microcarpum (M. Bieb.) Fedtsch.

20, steppe, 2500 m, 05.07.2003, M.P. 2201.

*Bupleurum croceum Fenzl

21, steppe, 2000 m, 06.07.2003, M.P. 2219. Ir.-Tur. element.
Falcaria vulgaris Bernh.
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20, rocky place, 1750 m, 25.08.2002, M.P. 1194; 17, rocky
place, 1750 m, 25.08.2002, M.P. 1215; 16, rocky place, 1900 m,
13.07.2003, M.P. 2345; 23, rocky place, 2000 m, 08.08.2004,
M.P. 2694.

Xanthogalum purpurascens Lallem.

20, wet place, 1700 m, 05.07.2003, M.P. 2177.
FerulaorientalisL.

1, streamside, 1600 m, 02.07.2003, M.P. 2123. Ir.-Tur. element.
Ferulago stellata Boiss.

23, rocky place, 2200 m, 08.08.2004, M.P. 2738. Ir.-Tur.
element.

F. bernardii L.

5, rocky place, 1700 m, 21.06.2003, M.P. 1934; 3, rocky place,
1650 m, 12.07.2003, M.P. 2305; 23, steppe, 1900 m, 08.08.2004,
M.P. 2735. Ir.-Tur. element, “VU".

F. angulata (Schltr.) Boiss.

23, rocky place, 2000 m, 08.08.2004, M.P. 2730. Ir.-Tur.
element, “VU".

Opopanax hispidus (Friv.) Gris

3, rocky place, 1650 m, 12.07.2003, M.P. 2304.

Malabaila lasiocarpa Boiss.

1, rocky place, 1750 m, 23.05.2002, M.P. 1104; 15, rocky
place,1800 m, 03.06.2003, M.P. 1691. End., Ir.-Tur. element,
“LCr.

Heracleum crenatifolium Boiss.

4, streamside, 2100 m, 19.07.2003, M.P. 2397. End., “NT".
Zosima absinthifolia (Vent.) Link

4, stony slope, 1750 m, 09.06.2003, M.P. 1781; 1, streamside,
1600 m, 02.07.2003, M.P. 2125.

Laserpitium carduchorum Hedge & Lamond

20, rocky place, 2500 m, 05.07.2003, M.P. 2199; 21, steppe,
1900 m, 26.06.2004, M.P. 2537. End., Ir.-Tur. element, “NT".
Torilisleptophylla (L.) Reichb.

15, rocky place, 1850 m, 03.06.2003, M.P. 1701; 4, stony slope,
1750 m, 09.06.2003, M.P. 1745; 5, cultivated field, 1700 m,
21.06.2003, M.P. 1919.

Astrodaucus orientalis (L.) Drude

1, streamside, 1600 m, 02.07.2003, M.P. 2120; 23, steppe, 1800
m, 08.08.2004, M.P. 2732. Ir.-Tur. element.

Turgenia latifolia (L.) Hoffm.

15, rocky place, 1850 m, 03.06.2003, M.P. 1676; 21, steppe,
2200 m, 10.06.2003, M.P. 1830.

Daucuscarota L.

4, streamside, 1600 m, 19.07.2003, M.P. 2359; 5, cultivated
field, 2000 m, 08.09.2003, M.P. 2470, M.P. 2485; 5, streamside,
1600 m, 29.09.2003, M.P. 2505.

CORNACEAE

Cornus sanguinea L. subsp. australis (C. A. Mey.) Jav.

3, wet place, 1800 m, 12.07.2003, M.P. 2266. Euro-Sib. element.
CAPRIFOLIACEAE

Lonicera caucasica Pallas subsp. caucasica

10, rocky place, 2000 m, 20.07.2003, M.P. 2442.

L. nummulariifolia Jaub & Spach subsp. nummulariifolia

20, rocky place, 2100 m, 16.06.2003, M.P. 1874; 20, steppe,
2300 m, 05.07.2003, M.P. 2178.

VALERIANACEAE

Valeriana alliariifolia Adams

10, meadow, 2100 m, 20.07.2003, M.P. 2419.

V. sisymbriifolia Vahl

22, kaya igleri, 1800 m, 18.05.2003, M.P. 1464; 11, rocky place,
2200 m, 24.05.2003, M.P. 1608, M.P. 1642; 20, rocky place,
2400 m, 16.06.2003, M.P. 1881. Ir.-Tur. element.

V. dioscoridis Sm.

15, rocky place, 1900 m, 03.06.2003, M.P. 1682. E. Medit.
element.

V. leucophaea DC.

20, on rock, 2000 m, 17.05.2003, M.P. 1425. Hyrcano-Euxine
element.

Centranthus longiflorus Stev. subsp. longiflorus

6, rocky place, 1750 m, 01.06.2002, M.P. 1155; 17, rocky place,
1800 m, 25.08.2002, M.P. 1255. Ir.-Tur. element.

Valerianella dactylophylla Boiss. & Hohen.

11, on rock, 2100 m, 24.05.2003, M.P. 1633.

V. cymbicarpa C. A. Mey.

22, rocky place, 1700 m, 10.05.2003, M.P. 1352. Ir.-Tur.
element.

V. coronata (L.) DC.

22, rocky place, 1800 m, 18.05.2003, M.P. 1506.
DIPSACACEAE

Cephalaria setosa Boiss. & Hohen.

17, streamside, 1650 m, 25.08.2002, M.P. 1235; 4, roadside,
1650 m, 19.07.2003, M.P. 2399. Ir.-Tur. element.

C. hirsuta Stapf

16, on rock, 2200 m, 13.07.2003, M.P. 2317; 23, steppe, 2100 m,
08.08.2004, M.P. 2737. Ir.-Tur. element.

C. procera Fisch. & Lall

21, steppe, 2200 m, 06.07.2003, M.P. 2233. Ir.-Tur. element.

C. microcephala Boiss.

20, steppe, 2500 m, 05.07.2003, M.P. 2185. Ir.-Tur. element.
Scabiosa argentea L.

17, streamside, 1650 m, 25.08.2002, M.P. 1241.

S. bicolor Kotschy

22, rocky place, 2000 m, 16.06.2003, M.P. 1856, M.P. 1898. Ir.-
Tur. element.

S. persica Boiss.

1, streamside, 1600 m, 01.06.2002, M.P. 1132; 9, roadside, 1650
m, 03.06.2003, M.P. 1729; 1, streamside, 1600 m, 02.07.2003,
M.P. 2091; 21, steppe, 2100 m, 26.06.2004, M.P. 2598. Ir.-Tur.
element.

Pterocephalus plumosus (L.) Coult.

13, steppe, 1900 m, 23.06.2003, M.P. 2026.

P. kurdicus Vatke var. kurdicus

23, rocky place, 2100 m, 08.08.2004, M.P. 2736. “VU".

P. kurdicus Vatke var. viscosissimus Bornm.

21, steppe, 2300 m, 06.07.2003, M.P. 2240. Ir.-Tur. element,
“VU”.

P. szovitsii Boiss.

3, steppe, 2000 m, 12.07.2003, M.P. 2259 Ir.-Tur. element.
ASTERACEAE ( COMPOSITAE )

Chrysophthalmum montanum (DC.) Boiss.

16, on rock, 2200 m, 13.07.2003, M.P. 2316. Ir.-Tur. element.
Inula helenium L. subsp. vanensis Grierson

4, wet place, 2100 m, 19.07.2003, M.P. 2396; 7, waterfalls
around, wet place, 1650 m, 08.08.2004, M.P. 2650; 18, wet
place, 1650 m, 08.08.2004, M.P. 2672. End., Ir.-Tur. element,
“NT”.

|. peacockiana (Aitch. & Hemsl.) Korovin

5, rocky place, 2000 m, 21.06.2003, M.P. 1960. Ir.-Tur. element.
|. salicina L.

1, streamside, 1600 m, 02.07.2003, M.P. 2103; 20, steppe, 2500
m, 05.07.2003, M.P. 2147. Euro-Sib. element.

|. viscidula Boiss. & Kotschy

18, meadow, 1650 m, 08.08.2004, M.P. 2667. Ir.-Tur. element.

I. oculus-christi L.

20, steppe, 2500 m, M.P. 2162, M.P. 2165; 3, steppe, 2000 m,
12.07.2003, M.P. 2277, 4, streamside, 1600 m, 19.07.2003, M.P.
2363; 23, steppe, 2000 m, 08.08.2004, M.P. 2698. Euro-Sib.
element.

|. britannica L.

17, streamside, 1650 m, 25.08.2002, M.P. 1223; 4, steppe, 2000
m, 19.07.2003, M.P. 2386/b. Euro-Sib. element.

I. montbretiana DC.

3, shady-wet place, 2000 m, 12.07.2003, M.P. 2267. Ir.-Tur.
element.

|. thapsoides (M. Bieb. ex Willd.) Spreng. subsp. australis
Grierson

20, steppe, 2500 m, 05.07.2003, M.P. 2150; 3, shady-wet place,
2000 m, 12.07.2003, M.P. 2270.

Pulicaria dysenterica (L.) Bernh.

5, rocky place, 1600 m, 08.09.2003, M.P. 2458.

Helichrysum pallasii (Spreng.) Ledeb.
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20, steppe, 2500 m, 05.07.2003, M.P. 2156; 3, steppe, 2100 m,
12.07.2003, M.P. 2287. Ir.-Tur. element.

H. plicatum DC. subsp. plicatum

20, steppe, 2500 m, 05.07.2003, M.P. 2186; 3, steppe, 2100 m,
12.07.2003, M.P. 2258; 23, steppe, 2000 m, 08.08.2004, M.P.
2674.

H. plicatum DC. subsp. polyphyllum (Ledeb.) P. H. Davis &
Kupicha

20, steppe, 2500 m, 05.07.2003, M.P. 2152, M.P. 2179.

H. armeniacum DC. subsp. armeniacum

20, steppe, 1800 m, 25.08.2002, M.P. 1198. Ir.-Tur. element.
Filago pyramidata L.

21, steppe, 1700 m, 06.07.2003, M.P. 2207; 4, streamside, 1600
m, 19.07.2003, M.P. 2356.

Logfia arvensis (L.) Holub

4, stony slope, 1700 m, 09.06.2003, M.P. 1749; 13, steppe, 1900
m, 23.06.2003, M.P. 2065; 21, steppe, 1850 m, 26.06.2004, M.P.
2566.

Cymbolaena griffithii (A. Gray) Wagenitz

4, streamside, 1600 m, 19.07.2003, M.P. 2355. Ir.-Tur. element.
Erigeron acer L. subsp. pycnotrichus (Vierh.) Grierson

13, rocky place, 1800 m, 23.06.2003, M.P. 2014; 1, streamside,
1600 m, 02.07.2003, M.P. 2084. Euro-Sib. element.

Senecio mollis Willd.

5, streamside, 1600 m, 29.09.2003, M.P. 2506. Ir.-Tur. element.
S. eriospermus DC. var. eriospermus

21, steppe, 2500 m, 10.06.2003, M.P. 1822; 20, rocky place,
2500 m, 05.07.2003, M.P. 2189; 10, rocky place, 2000 m,
20.07.2003, M.P. 2431. Ir.-Tur. element.

S. cilicius Boiss.

20, rocky place, 2500 m, 05.07.2003, M.P. 2193; 10, rocky
place, 2000 m, 20.07.2003, M.P. 2441. End., Ir.-Tur. element,
“LC".

S. paucilobus DC.

20, rocky place, 2500 m, 05.07.2003, M.P. 2191; 16, rocky
place, 2200 m, 13.07.2003, M.P. 2318. Ir.-Tur. element, “VU".
S. vernalis Waldst. & Kit.

12, rocky place, 1700 m, 03.05.2003, M.P. 1327; 11, steppe,
1900 m, 24.05.2003, M.P. 1561; 3, shady-wet place, 2000 m,
12.07.2003, M.P. 2269; 4, steppe, 2000 m, 19.07.2003, M.P.
2385.

Tussilago farfara L.

13, meadow, 1700 m, 03.05.2003, M.P. 1325. Euro-Sib. element.
Anthemis cretica L. subsp. pontica (Willd.) Grierson

15, rocky place, 2100 m, 03.06.2003, M.P. 1713; 21, rocky
place, 2000 m, 26.06.2004, M.P. 2591.

A. cretica L. subsp. albida (Boiss.) Grierson

20, rocky place, 2400 m, 16.06.2003, M.P. 1907.

A. cretica L. subsp. anatolica (Boiss.) Grierson

20, steppe, 2500 m, 16.06.2003, M.P. 1894; 5, steppe, 1900 m,
21.06.2003, M.P. 1929.

A. altissmalL.

4, stony slope, 1750 m, 09.06.2003, M.P. 1764; 3, streamside,
1600 m, 21.06.2003, M.P. 1986.

A. austriaca Jacq.

5, steppe, 1750 m, 23.05.2002, M.P. 1051, M.P. 1059; 5, rocky
place, 1800 m, 23.05.2002, M.P. 1094.

Achillea vermicularis Trin.

21, rocky place, 2000 m, 10.06.2003, M.P. 1784; 3, rocky place,
1750 m, 21.06.2003, M.P. 1971; 20, steppe, 2500 m, 05.07.2003,
M.P. 2183; 10, steppe, 2000 m, 20.07.2003, M.P. 2434. Ir.-Tur.
element.

A. schischkinii Sosn.

5, rocky place, 1700 m, 21.06.2003, M.P. 1939. End., Ir.-Tur.
element, “LC".

A. tenuifolia Lam.

6, rocky place, 1750 m, 01.06.2002, M.P. 1146; 20, steppe, 1750
m, 25.08.2002, M.P. 1185, M.P. 1203; 4, steppe, 2000 m,
19.07.2003, M.P. 2374; 10, steppe, 2000 m, 20.07.2003, M.P.
2414. Ir.-Tur. element.

A. millefolium L. subsp. millefolium
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3, streamside, 1600 m, 21.06.2003, M.P. 1988; 20, steppe, 2500
m, 05.07.2003, M.P. 2172; 4, streamside, 1600 m, 19.07.2003,
M.P. 2366; 5, cultivated field, 2000 m, 08.09.2003, M.P. 2486.
Euro-Sib. element.

A. nobilis L. subsp. neilreichii (A. Kern.) Formanek

6, rocky place, 1700 m, 01.06.2002, M.P. 1149; 20, steppe, 2400
m, 16.06.2003, M.P. 1903. Euro-Sib. element.

A. biebersteinii Afan.

6, rocky place, 1700 m, 01.06.2002, M.P. 1144, 4, steppe, 2000
m, 19.07.2003, M.P. 2379. Ir.-Tur. element.

A. cappadocica Hausskn. & Bornm.

1, streamside, 1600 m, 02.07.2003, M.P. 2095. End., Ir.-Tur.
element, “LC".

Tanacetum zahlbruckneri (Nabélek) Grierson

1, steppe, 1750 m, 23.05.2002, M.P. 1078, M.P. 1098, M.P.
1139; 20, steppe, 1800 m, 17.05.2003, M.P. 1415; 22, rocky
place, 1800 m, 18.05.2003, M.P. 1453; 11, steppe, 2000 m,
24.05.2003, M.P. 1605. End., Ir.-Tur. element, “LC".

T. kotschyi (Boiss.) Grierson

15, on rock, 2100 m, 03.06.2003, M.P. 1704. Ir.-Tur. element.

T. nitens (Boiss. & Noé) Grierson

21, meadow, 2200 m, 26.06.2004, M.P. 2561. End., “LC".

T. chiliophyllum (Fisch. & C. A. Mey.) Sch. Bip. var.
chiliophyllum

20, steppe, 2500 m, 05.07.2003, M.P. 2176; 21,steppe, 2200 m,
26.06.2004, M.P. 2554, M.P. 2557, M.P. 2559, 2900 m, M.P.
2632.

T. argyrophyllum (C. Koch) Tzvel. var. argyrophyllum

17, rocky place, 1800 m, 25.08.2002, M.P. 1218; 5, rocky place,
1800 m, 21.06.2003, M.P. 1936; 20, steppe, 2500 m, 05.07.2003,
M.P. 2174; 16, on rock, 2200 m, M.P. 2325. Ir.-Tur. element.

T. argyrophyllum (C. Koch) Tzvel. var. subvirescens (DC.)
Grierson

20, steppe, 2500 m, 05.07.2003, M.P. 2164. Ir.-Tur. element.
Tripleurospermum oreades (Boiss.) Rech.f. var. oreades

1, rocky place, 1750 m, 01.06.2002, M.P. 1120.

T. callosum (Boiss. & Heldr.) E. Hossain

22, steppe, 2000 m, 16.06.2003, M.P. 1850. End., “LC".

T. transcaucasicum (Manden.) Pobed.

3, streamside, 1600 m, 21.06.2003, M.P. 1989.

T. microcephalum (Boiss.) Bornm.

3, steppe, 2100 m, 12.07.2003, M.P. 2286. Ir.-Tur. element.

T. disciforme (C. A. Mey.) Sch. Bip.

21, steppe, 2000 m, 10.06.2003, M.P. 1783; 13, cultivated field,
1750 m, 16.06.2003, M.P. 1912. Ir.-Tur. element.
Artemisiaincana (L.) Druce

4, on rock, , 2000 m, 19.07.2003, M.P. 2384; 7, on rock, 1650 m,
08.08.2004, M.P. 2654. Ir.-Tur. element.

Gundelia tournefortii L. var. tournefortii

9, roadside, 1700 m, 03.06.2003, M.P. 1738; 16, stony slope,
1900 m, 13.07.2003, M.P. 2347. Ir.-Tur. element.

Cousinia bicolor Freyn & Sint.

23, steppe, 2000 m, 08.08.2004, M.P. 2739. End., Ir.-Tur.
element, “LC".

C. vanensis Hub.-Mor.

3, streamside, 1600 m, 12.07.2003, M.P. 2300; 10, steppe, 2000
m, 20.07.2003, M.P. 2414. End., Ir.-Tur. element, “LC".
Arctium tomentosum Mill. var. glabrum (Kérn.) Arénes

4, streamside, 1600 m, 19.07.2003, M.P. 2349.

Onopordum candidum Nabélek

10, steppe, 2000 m, 20.07.2003, M.P. 2416. Ir.-Tur. element.

O. sirsangense Rech. f.

21, steppe, 2000 m, 06.07.2003, M.P. 2255. Ir.-Tur. element.

O. acanthium L.

10, roadside, 1700 m, 13.07.2003, M.P. 2348.

Cirsium congesteum Fisch. & C. A. Mey. ex DC.

17, roadside, 1700 m, 25.08.2002, M.P. 1258; 5, streamside,
1600 m, 08.09.2003, M.P. 2453. Ir.-Tur. element.

C. karduchorum Petr.

4, steppe, 2000 m, 19.07.2003, M.P. 2371; 23, rocky place, 1900
m, 08.08.2004, M.P. 2704. Ir.-Tur. element.
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C. wulgare (Savi) Ten.

5, streamside, 1600 m, 29.09.2003, M.P. 2510.

C. echinus (M. Bieb.) Hand.-Maz.

13, wet place, 1900 m, 23.06.2003, M.P. 2041. Ir.-Tur. element.
C. elodes M. Bieb.

20, streamside, 1650 m, 25.08.2002, M.P. 1230; 17, roadside,
1700 m, 25.08.2002, M.P. 1257. Ir.-Tur. element.

C. arvense (L.) Scop. subsp. vestitum (Wimm. & Grab.) Petr.

1, streamside, 1600 m, 02.07.2003, M.P. 2124.

Picnomon acarna (L.) Cass.

20, rocky place, 1700 m, 25.08.2002, M.P. 1188. Medit. element.
Carduus hamulosus Ehrh. subsp. hystrix (C. A. Mey.) Kazmi

13, cultivated field, 1650 m, 16.06.2003, M.P. 1913; 13,
cultivated field, 1900 m, 23.06.2003, M.P. 2039. Ir.-Tur.
element.

C. pycnocephalus L. subsp. albidus (M. Bieb.) Kazmi

13, rocky slope, 2100 m, 23.06.2003, M.P. 2032.

Jurinea cataonica Boiss. & Hausskn.

17, rocky place, 1800 m, 25.08.2002, M.P. 1216; 5, steppe, 1800
m, 08.09.2003, M.P. 2464. End., Ir.-Tur. element, “LC".
Serratula cerinthifolia (Sm.) Boiss.

1, streamside, 1600 m, 02.07.2003, M.P. 2104.

S. radiata (Waldst. & Kit.) M. Bieb. subsp. biebersteiniana lljin
ex Grossh.

20, steppe, 2500 m, 05.07.2003, M.P. 2190; 3, open oak forest,
2100 m, 12.07.2003, M.P. 2294, 10, steppe, 1900 m, 20.07.2003,
M.P. 2408. Ir.-Tur. element.

S. coriacea Fisch. & C. A. Mey. ex DC.

20, rocky place, 1800 m, 25.08.2002, M.P. 1186; 5, roadside,
1600 m, 08.09.2003, M.P. 2466. Ir.-Tur. element.

Acroptilon repens(L.) DC.

21, roadside, 1650 m, 06.07.2003, M.P. 2202. Ir.-Tur. element.
Centaurea virgata Lam.

20, steppe, 1800 m, 25.08.2002, M.P. 1193; 17, steppe, 1900 m,
25.08.2002, M.P. 1212; 23, steppe, 2000 m, 08.08.2004, M.P.
2708. Ir.-Tur. element.

C. saligna (C. Koch) Wagenitz

3, steppe, 2000 m, 12.07.2003, M.P. 2289; 4, steppe, 2000 m,
19.07.2003, M.P. 2381. End., Ir.-Tur. element, “LC".

C. pterocaula Trautv.

1, streamside, 1600 m, 02.07.2003, M.P. 2101; 3, meadow, 2100
m, 12.07.2003, M.P. 2299. Ir.-Tur. element.

C. spectabilis (Fisch. & C. A. Mey.) Sch. Bip. var. spectabilis

5, rocky place, 2000 m, 21.06.2003, M.P. 1947; 13, steppe, 1900
m, 23.06.2003, M.P. 2043; 20, steppe, 2400 m, 05.07.2003, M.P.
2151, M.P. 2157, M.P. 2187; 21, steppe, 2500 m, 06.07.2003,
M.P. 2209, M.P. 2212; 10, steppe, 2000 m, 20.07.2003, M.P.
2406, M.P. 2436, M.P. 2449. Ir.-Tur. element.

C. spectabilis (Fisch. & C. A. Mey.) Sch. Bip. var. araneosa
(Boiss.) Wagenitz

5, rocky place, 2000 m, 21.06.2003, M.P. 1955; 20, steppe, 2500
m, 05.07.2003, M.P. 2154, 16, stony slope, 1900 m, 13.07.2003,
M.P. 2337. Ir.-Tur. element.

*C. nemecii Nabélek

3, steppe, 2100 m, 12.07.2003, M.P. 2291. Ir.-Tur. element,
“VU”.

C. polypodiifolia Boiss. var. polypodiifolia

4, streamside, 1600 m, 19.07.2003, M.P. 2360. Ir.-Tur. element.
C. polypodiifolia Boiss. var. szovitsiana (Boiss.) Wagenitz

3, steppe, 1800 m, 21.06.2003, M.P. 2000. Ir.-Tur. element.

C. soltitialis L. subsp. soltitialis

20, steppe, 1700 m, 25.08.2002, M.P. 1191; 20, streamside, 1650
m, 25.08.2002, M.P. 1224; 5, cultivated field, 2000 m,
08.09.2003, M.P. 2484.

C. iberica Trev. ex Spreng.

10, steppe, 2000 m, 20.07.2003, M.P. 2417.

C. urvillei DC. subsp. urvillei

13, rocky place, 2100 m, 23.06.2003, M.P. 2054. E. Medit.
element.

C. urvillei DC. subsp. nimrodis (Boiss. & Hausskn.) Wagenitz

6, rocky place, 1700 m, 01.06.2002, M.P. 1183; 1, streamside,
1600 m, 02.07.2003, M.P. 2128. Ir.-Tur. element.

*C. carduiformis DC. subsp. carduiformis var. carduiformis

3, streamside, 1600 m, 21.06.2003, M.P. 1993; 23, steppe, 1900
m, 08.08.2004, M.P. 2700, M.P. 2719. Ir.-Tur. element.

C. persica Boiss.

20, rocky place, 1800 m, 25.08.2002, M.P. 1207; 21, steppe,
2200 m, 06.07.2003, M.P. 2220; 3, steppe, 2100 m, 12.07.2003,
M.P. 2285; 16, steppe, 2000 m, 13.07.2003, M.P. 2320, M.P.
2332; 4, streamside, 1600 m, 19.07.2003, M.P. 2364; 10, steppe,
2000 m, 20.07.2003, M.P. 2432, M.P. 2438. Ir.-Tur. element,
“Vu”.

C. pseudoscabiosa Boiss. & Buhse subsp. pseudoscabiosa

13, rocky slope, 2100 m, 23.06.2003, M.P. 2069; 20, steppe,
2500 m, 05.07.2003, M.P. 2170; 21, steppe, 2200 m, 06.07.2003,
M.P. 2216; 10, steppe, 2000 m, 20.07.2003, M.P. 2450. Ir.-Tur.
element.

C. pseudoscabiosa Boiss. & Buhse subsp. araratica (Azn.)
Wagenitz

20, steppe, 2500 m, 05.07.2003, M.P. 2143; 10, steppe, 2000 m,
20.07.2003, M.P. 2423, M.P. 2443. Ir.-Tur. element.

C. karduchorum Boiss.

1, on rock, 1900 m, 01.06.2002, M.P. 1135; 15, on rock, 2100 m,
03.06.2003, M.P. 1703. End., Ir.-Tur. element, “NT”".

C. triumfettii All.

5, steppe, 1750 m, 23.05.2002, M.P. 1081; 11, rocky slope, 2000
m, 24.05.2003, M.P. 1551, M.P. 1555, M.P. 1627; 21, steppe,
2500 m, 10.06.2003, M.P. 1785, M.P. 1819; 21, steppe, 1900 m,
06.07.2003, M.P. 2214.

Crupina vulgaris Cass.

5, rocky place, 1650 m, 23.05.2002, M.P. 1095; 22 rocky place,
1700 m, 18.05.2003, M.P. 1500; 11, roadside, 1700 m,
24.05.2003, M.P. 1659; 15, rocky place, 1750 m, 03.06.2002,
M.P. 1669.

Cnicus benedictus L. var. kotschyi Boiss.

4, steppe, 1700 m, 09.06.2003, M.P. 1760.

Carlina oligocephala Boiss. & Kotschy subsp. oligocephala

4, steppe, 1900 m, 29.09.2003, M.P. 2515.

Xeranthemum annuum L.

20, rocky place, 1750 m, 25.08.2002, M.P. 1202; 16, steppe,
2000 m, 13.07.2003, M.P. 2311; 4, streamside, 1600 m,
19.07.2003, M.P. 2353.

Chardinia orientalis (L.) Kuntze

5, rocky place, 1800 m, 23.05.2002, M.P. 1091, 15, steppe, 1850
m, 03.06.2003, M.P. 1689. Ir.-Tur. element.

Echinops pungens Trautv. var. pungens

23, steppe, 2000 m, 08.08.2004, M.P. 2727. Ir.-Tur. element.

E. pungens Trautv. var. adenoclados Hedge

23, steppe, 2100 m, 08.08.2004, M.P. 2696. End., Ir.-Tur.
element, “NT”.

E. orientalis Trautv.

20, rocky place, 1750 m, 25.08.2002, M.P. 1209. Ir.-Tur.
element.

Cichorium intybus L.

1, streamside, 1600 m, 02.07.2003, M.P. 2100; 21, cultivated
field, 2000 m, 06.07.2003, M.P. 2250.

Koelpinia linearis Pall.

21, steppe, 1800 m, 06.07.2003, M.P. 2218; 21, steppe, 2600 m,
26.06.2004, M.P. 2629. Ir.-Tur. element.

Scorzonera cana (C. A. Mey.) Hoffm. var. jacquiniana ( W.
Koch) D. F. Chamb.

21, steppe, 2500 m, 10.06.2003, M.P. 1800; 5, rocky place, 1750
m, 21.06.2003, M.P. 1940; 3, streamside, 1600 m, 21.06.2003,
M.P. 1983.

S. suberosa C. Koch subsp. suberosa

11, rocky slope, 2000 m, 24.05.2003, M.P. 1586. Ir.-Tur.
element.

S. mollis M. Bieb. subsp. mollis

4, steppe, 2000 m, 19.07.2003, M.P. 2377.

S. mollis M. Bieb. subsp. szowitzii (DC.) D. F. Chamb.
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1, rocky place, 1800 m, 23.05.2002, M.P. 1103; 20, steppe, 2100
m, 17.05.2003, M.P. 1409, M.P. 1437; 15, steppe, 1850 m,
03.06.2003, M.P. 1692. Ir.-Tur. element.

S. semicana DC.

22, streamside, 1650 m, 18.05.2003, M.P. 1487; 22, steppe, 1750
m, 18.05.2003, M.P. 1513. End., Ir.-Tur. element, “LC".
S.incisa DC.

21, steppe, 2500 m, 06.07.2003, M.P. 2213. Ir.-Tur. element.

S. rigida Aucher

15, on rock, 2100 m, 03.06.2003, M.P. 1710; 13, on rock, 2500
m, 23.06.2003, M.P. 2056. Ir.-Tur. element.

S. latifolia (Fisch. & C. A. Mey.) DC. var. latifolia

3, rocky place, 1800 m, 21.06.2003, M.P. 1998; 20, steppe, 2500
m, 05.07.2003, M.P. 2181; 3, steppe, 2000 m, 12.07.2003, M.P.
2256. Ir.-Tur. element.

S. veratrifolia Fenzl

1, stony slope, 1750 m, 02.07.2003, M.P. 2112. Ir.-Tur. element.
Tragopogon pterocarpus DC.

13, steppe, 2400 m, 23.06.2003, M.P. 2055. Ir.-Tur. element.

T. pratensis L. subsp. pratensis

16, steppe, 2200 m, 13.07.2003, M.P. 2314/a. Euro-Sib. element.
T. buphthalmoides (DC.) Boiss. var. buphthalmoides

3, shady-wet place, 2000 m, 12.07.2003, M.P. 2272; 23, steppe,
1900 m, 08.08.2004, M.P. 2731. Ir.-Tur. element.

T. buphthalmoides (DC.) Boiss. var. latifolius Boiss.

16, steppe, 2200 m, 13.07.2003, M.P. 2314/b. Ir.-Tur. element.
T. aureus Boiss.

21, steppe, 2200 m, 10.06.2003, M.P. 1793. End., “LC".
Leontodon asperrimus (Willd.) J. Ball

21, steppe, 2200 m, 06.07.2003, M.P. 2239; 10, steppe, 2000 m,
20.07.2003, M.P. 2428. Ir.-Tur. element.

L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var. asper
20, rocky place, 2400 m, 16.06.2003, M.P. 1868; 5, steppe, 1800
m, 21.06.2003, M.P. 1942; 13, steppe, 1850 m, 23.06.2003, M.P.
2017; 20, meadow, 2000 m, 05.07.2003, M.P. 2138; 21, steppe,
2100 m, 26.06.2004, M.P. 2616.

Picris strigosa M. Bieb. subsp. strigosa

23, rocky place, 2000 m, 08.08.2004, M.P. 2729. Ir.-Tur.
element.

Rhagadiolus angulosus (Jaub. & Spach) Kupicha

5, rocky place, 1750 m, 23.05.2002, M.P. 1052; 11, steppe, 2000
m, 24.05.2003, M.P. 1547, M.P. 1562; 15, rocky place, 1800 m,
03.06.2003, M.P. 1679. Ir.-Tur. element.

Sonchus asper (L.) Hill subsp. glaucescens (Jord.) Ball

10, cultivated field, 1800 m, 20.07.2003, M.P. 2401.

Reichardia glauca Matthews

21, steppe, 2500 m, 06.07.2003, M.P. 2248; 10, steppe, 2100 m,
20.07.2003, M.P. 2445. Ir.-Tur. element.

Hieracium umbellatum L.

4, steppe, 2000 m, 19.07.2003, M.P. 2386/b.

Pilosella piloselloides (Vill.) Sojak subsp. megalomastix ( NP. )
Sell & Wet

1, streamside, 1600 m, 02.07.2003, M.P. 2082.

P. x fallax (Willd.) Arv.-Touv.

13, steppe, 2000 m, 23.06.2003, M.P. 2062; 16, stony slope,
1900 m, 13.07.2003, M.P. 2330.

P. echioides (Lumn.) C. H. & F. W. Schultz subsp. procera (Fr.)
Sell & Wet

20, steppe, 2500 m, 05.07.2003, M.P. 2145,

P. verruculata (Link) Sojak

5, rocky place, 2000 m, 21.06.2003, M.P. 1958; 3, streamside,
1600 m, 21.06.2003, M.P. 1991; 10, cultivated field, 1800 m,
20.07.2003, M.P. 2412.

Cephalorrhynchus rechingeranus Tuisl

15, rocky place, 1750 m, 03.06.2003, M.P. 1694; 20, rocky
place, M.P. 2136; 21, rocky place, 1850 m, 26.06.2004, M.P.
2587. Ir.-Tur. element, “VU".

Steptorhamphus tuberosus (Jacg.) Grossh.

21, steppe, 2200 m, 06.07.2003, M.P. 2237.

Lactuca saligna L.

5, cultivated field, 2000 m, 08.09.2003, M.P. 2477.

Biological Diversity and Conservation —4/ 2 (2011) 117

L.serriolalL.

5, cultivated field, 2000 m, 08.09.2003, M.P. 2479, M.P. 2491.
Euro-Sib. element.

L.sativaL. (cv.)

5, cultivated field, 2000 m, 08.09.2003, M.P. 2487.

Lapsana communis L. subsp. intermedia (M. Bieb.) Hayek

4, roadside, 1650 m, 09.06.2003, M.P. 1776; 5, cultivated field,
2000 m, 08.09.2003, M.P. 2489.

Taraxacum montanum (C. A. Mey.) DC.

17, rocky place, 1900 m, 25.08.2002, M.P. 1213. Ir.-Tur.
element.

T. kurdiciforme G. Hagl.

17, streamside, 1650 m, 25.08.2002, M.P. 1245; 11, wet place,
1900 m, 24.05.2003, M.P. 1558. Ir.-Tur. element.

T. cf. fedtschenkoi Hand.-Mazz.

11, rocky place, 2000 m, 24.05.2003, M.P. 1538. “VU”".

T. buttleri van Soest

5, rocky place, 1700 m, 27.04.2002, M.P. 1000.
Chondrillajuncea L. var. juncea

20, cultivated field, 1750 m, 25.08.2002, M.P. 1205; 5, roadside,
1650 m, 08.09.2003, M.P. 2457.

Crepis hakkarica Lamond

20, steppe, 2500 m, 05.07.2003, M.P. 2195; 21, steppe, 2600 m,
26.06.2004, M.P. 2633. End., Ir.-Tur. element, “EN".

C. bupleurifolia (Boiss.) Freyn & Sint.

21, steppe, 2100 m, 26.06.2004, M.P. 2534. End., Ir.-Tur.
element, “LC".

C. alpina L.

1, steppe, 1750 m, 23.05.2002, M.P. 1102; 9, roadside, 1700 m,
03.06.2003, M.P. 1732; 4, stony slope, 1700 m, 09.06.2003, M.P.
1756.

C. foetida L. subsp. rhoeadifolia (M. Bieb.) Celak.

4, stony slope, 1700 m, 09.06.2003, M.P. 1743; 1, streamside,
1600 m, 02.07.2003, M.P. 2108.

C. foetida L. subsp. commutata (Spreng.) Babc.

21, steppe, 2500 m, 10.06.2003, M.P. 1804.

C. sancta (L.) Babc.

1, rocky place, 1750 m, 04.05.2002, M.P. 1027; 1, streamside,
1600 m, 12.04.2003, M.P. 1278; 12, rocky place, 1800 m,
03.05.2003, M.P. 1335; 22, rocky place, 1700 m, 18.05.2003,
M.P. 1469, M.P. 1515; 11, steppe, 2200 m, 24.05.2003, M.P.
1560.

CAMPANULACEAE

Campanula rapunculoides L. subsp. cordifolia (C. Koch)
Damboldt

3, wet place, 1800 m, 21.06.2003, M.P. 1970.

C. glomerata L. subsp. hispida (Witasek) Hayek

5, meadow, 2000 m, 21.06.2003, M.P. 1951; 3, streamside, 1600
m, 21.06.2003, M.P. 1982. Euro-Sib. element.

C. involucrata Aucher ex A. DC.

11, rocky slope, 2200 m, 24.05.2003, M.P. 1541. Ir.-Tur.
element.

C. sclerotricha Boiss.

17, streamside, 1650 m, 25.08.2002, M.P. 1232; 20, wet place,
2200 m, 05.07.2003, M.P. 2129; 3, shady-wet place, 1600 m,
12.07.2003, M.P. 2306. Ir.-Tur. element.

C. coriacea P. H. Davis

5, on rock, 2200 m, 08.09.2003, M.P. 2494; 23, rocky place,
2000 m, 08.08.2004, M.P. 2723. End., Ir.-Tur. element, “LC".
C. conferta A. DC.

20, steppe, 2400 m, 16.06.2003, M.P. 1880. Ir.-Tur. element.

C. stricta L. var. stricta

20, steppe, 2500 m, 05.07.2003, M.P. 2140; 16, rocky place,
2300 m, 13.07.2003, M.P. 2319; 23, rocky place, 2000 m,
08.08.2004, M.P. 2725, Ir.-Tur. element.

C. reuterana Boiss. & Balansa

1, rocky place, 1800 m, 01.06.2002, M.P. 1099; 9, roadside,
1650 m, 03.06.2003, M.P. 1731. Ir.-Tur. element.

C. stevenii M. Bieb. subsp. beauverdiana (Fomin) Rech. f. &
Schiman - Czeika
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11, rocky place, 2100 m, 24.05.2003, M.P. 1545; 21, steppe,
2500 m, 10.06.2003, M.P. 1792. Ir.-Tur. element.

Asyneuma rigidium (Willd.) Grossh. subsp. rigidium

20, steppe, 2500 m, 05.07.2003, M.P. 2167; 10, steppe, 2000 m,
20.07.2003, M.P. 2424, Ir.-Tur. element.

A. pulchellum (Fisch. & C. A. Mey.) Bornm.

5, rocky place, 1750 m, 21.06.2003, M.P. 1924. Ir.-Tur. element.
A. virgatum (Labill.) Bornm. subsp. virgatum

20, steppe, 2500 m, 05.07.2003, M.P. 2141; 23, steppe, 2100 m,
26.06.2004, M.P. 2721.

PRIMULACEAE

Androsace maxima L.

1, rocky place, 1750 m, 12.04.2003, M.P. 1272; 1, steppe, 1800
m, 19.04.2003, M.P. 1281; 22, rocky place, 1700 m, 10.05.2003,
M.P. 1343.

Lysimachia vulgaris L.

17, streamside, 1650 m, 25.08.2002, M.P. 1222; 1, streamside,
1600 m, M.P. 2106.

AnagallisarvensisL. var. caerulea (L.) Gouan

1, streamside, 1600 m, 02.07.2003, M.P. 2079.

OLEACEAE

Fraxinus angustifolia J. Vahl subsp. angustifolia

3, streamside, 1600 m, 21.06.2003, M.P. 1969. Ir.-Tur. element.
APOCYNACEAE

Trachomitum venetum (L.) Woodson subsp. sarmatiense
(Woodson) Avetisian

17, streamside, 1650 m, 25.08.2002, M.P. 1233; 1, streamside,
1600 m, 02.07.2003, M.P. 2102. E. Medit element.
GENTIANACEAE

Centaurium erythraea Rafn subsp. turcicum (Velen.) Melderis
1, streamside, 1600 m, 02.07.2003, M.P. 2074.

Gentiana cruciata L.

13, streamside, 2100 m, 23.06.2003, M.P. 2034. Euro-Sib.
element.

G. olivieri Griseb.

1, streamside, 1600 m, 01.06.2002, M.P. 1131; 4, wet place,
1700 m, 09. 06.2003, M.P. 1774. Ir.-Tur. element.
CONVOLVULACEAE

Convolwvulus cf. calvertii Boiss.

20, steppe, 2500 m, 05.07.2003, M.P. 2166. Ir.-Tur. element.
C.arvensisL

21, cultivated field, 1700 m, 06.07.2003, M.P. 2204.

C. betonicifolia Mill. subsp. peduncularis (Boiss.) Parris

4, rocky place, 1800 m, 09.06.2003, M.P. 1762. Ir.-Tur. element.

CUSCUTACEAE

Cuscuta kurdica Engelmann

1, streamside, 1600 m, 02.07.2003, M.P. 2126. Ir.-Tur. element.
This species grows on Serratula coriacea.

C. monogyna Vahl subsp. monogyna

20, rocky place, 1750 m, 25.08.2002, M.P. 1206. This species
grows on Celtis glabrata.

BORAGINACEAE

Heliotropium europaeum L.

20, streamside, 1650 m, 25.08.2002, M.P. 1226; 3, streamside,
1600 m, 21.06.2003, M.P. 1994. Medit. element.
Lappulasinaica (DC.) Asch. & Schweinf.

22, rocky place, 1700 m, 18.05.2003, M.P. 1462. Ir.-Tur.
element.

Heterocaryum szovitsianum (Fisch. & C. A. Mey.) A. DC.

22, rocky place, 2000 m, 16.06.2003, M.P. 1838. Ir.-Tur.
element.

Rochelia disperma (L. f.) C. Koch var. disperma

5, rocky place, 1700 m, 23.05.2002, M.P. 1054.

R. disperma (L. f.) C. Koch var. microcalycina (Bornm.) J. R.
Edm.

22, rocky place, 1800 m, 10.05.2003, M.P. 1347, M.P. 1356,
M.P. 1361, M.P. 1369; 11, rocky slope, 2000 m, 24.05.2003,
M.P. 1571. End., Ir.-Tur. element, “LC".

R. cardiosepala Bunge

11, rocky slope, 2100 m, 24.05.2003, M.P. 1563. Ir.-Tur.
element.

Asperogo procumbens L.

1, rocky place, 1700 m, 04.05.2002, M.P. 1038; 1, streamside,
1600 m, 01.06.2002, M.P. 1112; 22, rocky place, 1750 m,
10.05.2003, M.P. 1342. Euro-Sib. element.

Myosotis stricta Link ex Roem. & Schult.

5, rocky place, 1700 m, 23.05.2002, M.P. 1053; 18, rocky place,
1700 m, 03.05.2003, M.P. 1307. Euro-Sib. element.

M. refracta Boiss. subsp. refracta

11, rocky place, 1800 m, 24.05.2003, M.P. 1567. Medit. element.
M. sylvatica Ehrh. ex Hoffm. subsp. rivularis Vestergren

11, steppe, 2000 m, 24.05.2003, M.P. 1546. Hyrcano-Euxine
element.

M. alpestris F. W. Schmidt subsp. alpestris

21, steppe, 2000 m, 26.06.2004, M.P. 2572, M.P. 2593.

M. lithospermifolia (Willd.) Hornem.

5, rocky place, 1700 m, 23.05.2002, M.P. 1077; 20, rocky place,
2000 m, 17.05.2003, M.P. 1398.

M. propinqua Fisch. & C. A. Mey. ex DC.

18, rocky place, 1750 m, 03.05.2003, M.P. 1309/b; 11, rocky
slope, 1850 m, 24.05.2003, M.P. 1572. Euxine element.
Paracaryum cristatum (Schreb.) Boiss. subsp. cristatum

16, stony slope, 1900 m, 13.07.2003, M.P. 2342. End., Ir.-Tur.
element,“LC".

P. cristatum (Schreb.) Boiss. subsp. carduchorum R. R. Mill

22, steppe, 1750 m, 18.05.2003, M.P. 1498; 15, rocky place,
1700 m, 03.06.2003, M.P. 1725; 3, rocky place, 1700 m,
21.06.2003, M.P. 1961; 16, stony slope, 1900 m, 13.07.2003,
M.P. 2342. Ir.-Tur. element.

Rindera lanata (Lam.) Bunge var. lanata

20, cultivated field, 1800 m, 17.05.2003, M.P. 1413; 11, steppe,
1900 m, 24.05.2003, M.P. 1614; 21, steppe, 2000 m, 10.06.2003,
M.P. 1794; 10, steppe, 2100 m, 20.07.2003, M.P. 2435; 21,
rocky place, 2000 m, 26.06.2004, M.P. 2577, M.P. 2583, M.P.
2615. Ir.-Tur. element.

R. lanata (Lam.) Bunge var. canescens (A. DC.) Kusn.

20, cultivated field, 1600 m, 17.05.2003, M.P. 1419. Ir.-Tur.
element.

R. albida (Wettst.) Kusn.

21, steppe, 2500 m, 26.06.2004, M.P. 2573. Ir.-Tur. element.
Solenanthus circinnatus Ledeb.

5, streamside, 1600 m, 23.05.2002, M.P. 1141; 17, meadow,
1700 m, 10.05.2003, M.P. 1380; 11, steppe, 2100 m, 24.05.2003,
M.P. 1576, M.P. 1578; 21, steppe, 2500 m, 10.06.2003, M.P.
1797. Ir.-Tur. element.

S. stamineus (Desf.) Wettst.

20, cultivated field, 1800 m, 17.05.2003, M.P. 1417; 21, steppe,
2500 m, 26.06.2004, M.P. 2570.

Buglossoides arvensis (L.) Johnston

1, steppe, 1650 m, 19.04.2003, M.P. 1282; 14, steppe, 1700 m,
03.05.2003, M.P. 1299; 18, rocky place, 1700 m, 03.05.2003,
M.P. 1306; 22, rocky place, 1700 m, 18.05.2003, M.P. 1477; 11,
rocky place, 2000 m, 24.05.2003, M.P. 1569, M.P. 1589.
Echiumitalicum L.

6, steppe, 1750 m, 01.06.2002, M.P. 1153; 10, steppe, 2000 m,
20.07.2003, M.P. 2415. Medit. element.

Onosma lanceolatum Boiss. & Hausskn.

15, rocky place, 2100 m, 03.06.2003, M.P. 1716. Ir.-Tur.element.
O. bracteosum Hausskn. & Bornm.

11, on rock, 2200 m, 24.05.2003, M.P. 1610. End., Ir.-Tur.
element, “LC".

O. raschyeanum Boiss.

17, on rock, 2200 m, 24.05.2003, M.P. 1212. Ir.-Tur. element.
O. tauricum Pallas ex Willd. subsp. tauricum

11, on rock, 2200 m, 24.05.2003, M.P. 1635.

Cerinthe minor L. subsp. auriculata (Ten.) Domac

11, rocky slope, 2000 m, 24.05.2003, M.P. 1574; 21, cultivated
field, 2000 m, 26.06.2004, M.P. 2588.

C. glabra Mill.
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22, streamside, 1650 m, 18.05.2003, M.P. 1482. Euro-Sib.
element.

Anchusa azurea Mill. var. azurea

21, steppe, 2000 m, 10.06.2003, M.P. 1834.

A. azurea Mill. var. macrocarpa (Boiss. & Hohen.) D. F.
Chamb.

18, roadside, 1650 m, 10.05.2003, M.P. 1375.

A. strigosa Labill.

22, rocky place, 1750 m, 18.05.2003, M.P. 1496.

A. arvensis (L.) M. Bieb. subsp. orinetalis (L.) Nordh.

18, rocky place, 1750 m, 03.05.2003, M.P. 1309/a; 8, cultivated
field, 1600 m, 03.05.2003, M.P. 1339.

Nonea melanocarpa Boiss.

5, rocky place, 1700 m, M.P. 1090. Ir.-Tur. element.

N. pulla (L.) DC. subsp. scabrisquamata A. Baytop

22, cultivated field, 1650 m, 18.05.2003, M.P. 1484, M.P. 1526.
Ir.-Tur. element.

N. macrantha (H. Riedl) A. Baytop

20, rocky place, 2500 m, 17.05.2003, M.P. 1383. Ir.-Tur.
element.

N. anchusoides Boiss. & Buhse

21, rocky place, 2500 m, 10.06.2003, M.P. 1812. Ir.-Tur.
element.

Alkanna orientalis (L.) Boiss. var. orientalis

5, steppe, 2000 m, 27.24.2002, M.P. 1015. Ir.-Tur. element.

A. froedinii Rech. f.

1, rocky place, 1900 m, 01.06.2002, M.P. 1116; 22, rocky place,
1700 m, 18.05.2003, M.P. 1524; 11, rocky place, 2000 m,
24.05.2003, M.P. 1587. End., Ir.-Tur. element, “LC".
SOLANACEAE

Hyoscyamus niger L.

18, rocky slope, 1750 m, 10.05.2003, M.P. 1376; 11, steppe,
2000 m, 24.05.2003, M.P. 1581; 15, rocky place, 2100 m,
03.06.2003, M.P. 1710.

SCROPHULARIACEAE

Verbascum agrimoniifolium (C. Koch) Hub.-Mor. subsp.
agrimoniifolium

3, shady-wet place, 1700 m, 12.07.2003, M.P. 2309; 21,
streamside, 1650 m, 26.06.2004, M.P. 2597. Ir.-Tur. element.

V. oreophilum C. Koch var. joannis (Bardz.) Hub.-Mor.

20, steppe, 2500 m, 05.07.2003, M.P. 2197; 16, stony slope,
1900 m, 13.07.2003, M.P. 2331; 10, steppe, 2000 m, 20.07.2003,
M.P. 2440. Ir.-Tur. element.

V. macrocarpum Boiss.

3, wet place, 1700 m, 12.07.2003, M.P. 2308. Ir.-Tur. element.
V. phoeniceum L.

21, steppe, 2500 m, 10.06.2003, M.P. 1817.

V. kurdicum Hub.-Mor.

13, steppe, 1850 m, 23.06.2003, M.P. 2020; 16, rocky place,
1900 m, 13.07.2003, M.P. 2341, M.P. 2346. End., Ir.-Tur.
element, “LC".

V. cheiranthifolium Boiss. var. cheiranthifolium

1, streamside, 1600 m, 02.07.2003, M.P. 2127.

Scrophularia ilwensis C. Koch

18, degirmen civari, wet place, 1650 m, 08.08.2004, M.P. 2671.
Ir.-Tur. element.

S. libanotica Boiss. var. urartuénsisR. R. Mill

22, on rock, 1700 m, 18.05.2003, M.P. 1449; 22, on rock, 1800
m, 16.06.2003, M.P. 1842. End., Ir.-Tur. element, “LC".

S. striata Boiss.

6, rocky place, 1800 m, 01.06.2002, M.P. 1164. Ir.-Tur. element.
Linaria chalepensis (L.) Mill. var. chalepensis

5, wet place, 1750 m, 23.05.2002, M.P. 1074; 22, rocky place,
1800 m, 18.05.2003, M.P. 1445. Medit element.

L. kurdica Boiss. & Hohen. subsp. araratica (Tzvel.) P. H.
Davis

3, steppe, 1900 m, 21.06.2003, M.P. 1975; 16, rocky place, 2000
m, 13.07.2003, M.P. 2343; 10, steppe, 2000 m, 20.07.2003, M.P.
2451, Ir.-Tur. element.

L. kurdica Boiss. & Hohen. subsp. pycnophylla (Boiss. &
Balansa) P. H. Davis
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20, streamside, 1700 m, 16.06.2003, M.P. 1875.

L. simplex (Willd.) DC.

22, steppe, 2000 m, 10.05.2003, M.P. 1352; 4, stony slope, 1900
m, 09.06.2003, M.P. 1754. Medit. element.

Veronica bozakmanii M. A. Fisch.

5, rocky place, 1750 m, 23.05.2002, M.P. 1055; 12, rocky place,
1800 m, 03.05.2003, M.P. 133L. Ir.-Tur. element.

V. bornmuelleri Hausskn.

22, steppe, 1700 m, 18.05.2003, M.P.1491/b. Ir.-Tur. element.

V. polita Fr.

1, steppe, 1750 m, 05.04.2003, M.P. 1261; 14, steppe, 1800 m,
26.06.2004, M.P. 2523

V. persica Poir.

11, steppe, 2100 m, 24.05.2003, M.P. 1565.

V. anagallis-aquatica L. subsp. anagalis - aquatica

13, steppe, 1900 m, 23.06.2003, M.P. 2013.

V. anagallis-aquatica L. subsp. michauxii (Lam.) Elenevsky

7, wet place, 1650 m, 08.08.2004, M.P. 2666. Ir.-Tur. element.
V. orientalis Mill. subsp. orientalis

5, rocky place, 1800 m, 23.05.2002, M.P. 1064; 22, steppe, 1700
m, 18.05.2003, M.P. 1491/a; 15, steppe, 2000 m, 03.06.2003,
M.P. 1698.

V. orientalis Mill. subsp. carduchorum P. H. Davis ex M. A.
Fisch.

22, steppe, 2000 m, 10.05.2003, M.P. 1365; 11, steppe, 2100 m,
24.05.2003, M.P. 1549, M.P. 1640. End., Ir.-Tur element, “NT".
Euphrasia pectinata Ten.

13, steppe, 2200 m, 23.06.2003, M.P. 2066; 1, streamside, 1600
m, 02.07.2003, M.P. 2078. Euro-Sib. element.

Odontites aucheri Boiss.

5, steppe, 1800 m, 21.06.2003, M.P. 1938; 20, steppe, 2500 m,
05.07.2003, M.P. 2155; 21, steppe, 1900 m, 26.06.2004, M.P.
2609; 23, steppe, 2000 m, 08.08.2004, M.P. 2716. Ir.-Tur.
element.

O. verna (Bellardi) Dumort. subsp. serotina (Dumort.) Corb.

5, wet place, 2000 m, 08.09.2003, M.P. 2490. Euro-Sib. element.
Pedicularis comosa L. var. sibthorpii (Boiss.) Boiss.

11, steppe, 2200 m, 24.05.2003, M.P. 1613.

Rhinanthus angustifolius C. C. Gmel. subsp. grandiflorus
(Wallr.) D. A. Webb

18, streamside, 1650 m, 16.06.2003, M.P. 1910.

Rhynchocorys kurdica Nabélek

21, meadow, 2500 m, 26.06.2004, M.P. 2538. End., Ir.-Tur.
element, “NT".

Bungeatrifida (Vahl) C. A. Mey.

11, on rock, 2100 m, 24.05.2003, M.P. 1632; 5, on rock, 2000 m,
21.06.2003, M.P. 1950. Ir.-Tur. element.

OROBANCHACEAE

Phelypea coccinea (M. Bieb.) Poir.

11, steppe, 2300 m, 24.05.2003, M.P. 1655. Ir.-Tur. element.
Orobanche aegyptiaca Pers.

21, meadow, 2400 m, 10.06.2003, M.P. 1795; 21, steppe, 2100
m, 26.06.2004, M.P. 2575.

O. schultzii Mutel

15, steppe, 1800 m, 03.06.2003, M.P. 1670/a. Medit. element.

O. arenaria Borkh.

15, steppe, 1800 m, 03.06.2003, M.P. 1670/b; 20, steppe, 2500
m, 05.07.2003, M.P. 2160.

O. crenata Forssk.

21, steppe, 2100 m, 26.06.2004, M.P. 2543.

O. lutea Baumg.

20, steppe, 2000 m, 16.06.2003, M.P. 1889.

O. kurdica Boiss. & Hausskn.

21, steppe, 2100 m, 26.06.2004. M.P. 2551. Ir.-Tur. element.

O. anatolica Boiss. & Reut.

11, steppe, 2000 m, 24.05.2003, M.P. 1601; 20, steppe, 2400 m,
16.06.2003, M.P. 1905.

ACANTHACEAE

Acanthus dioscoridis L. var. dioscoridis

S Mesut PINAR et al., Flora of an important plant area: Catak Valley - Il (Catak-Van/Turkey)



120 Biological Diversity and Conservation —4/ 2 (2011)

20, rocky place, 2400 m, 16.06.2003, M.P. 1896; 3, steppe, 1700
m, 21.06.2003, M.P. 1963; 13, steppe, 1800 m, 23.06.2003, M.P.
2023; 20, steppe, 2500 m, 05.07.2003, M.P. 2153.
GLOBULARIACEAE

Globularia  trichosantha Fisch. & C. A. Mey. subsp.
trichosantha

22, rocky place, 2000 m, 10.05.2003, M.P. 1354; 20, steppe,
1900 m, 17.05.2003, M.P. 1434, M.P. 1439; 11, rocky place,
2200 m, 24.05.2003, M.P. 1617. Ir.-Tur. element.
VERBENACEAE

Verbena officinalis L.

5, rocky place, 2000 m, 08.09.2003, M.P. 2468, M.P. 2488.
LAMIACEAE (LABIATAE)

Ajuga chamaepitys (L.) Schreb. subsp. laevigata (Banks & Sol.)
P. H. Davis

17, streamside, 1600 m, 25.08.2002, M.P. 1242; 11, steppe, 2000
m, 24.05.2003, M.P. 1616; 5, cultivated field, 2000 m,
08.09.2002, M.P. 2474. Ir.-Tur. element.

Teucrium parviflorum Schreb.

3, steppe, 2000 m, 12.07.2003, M.P. 2279. Ir.-Tur. element.

T. chamaedrys L. subsp. chamaedrys

20, meadow, 2100 m, 05.07.2003, M.P. 2139. Euro-Sib. element.
T. chamaedrys L. subsp. syspirense (C. Koch) Rech. f.

1, streamside, 1600 m, 02.07.2003, M.P. 2114. Ir.-Tur. element.
T. chamaedrys L. subsp. sinuatum (Celak.) Rech. f.

3, rocky place, 1800 m, 21.06.2003, M.P. 1976. Ir.-Tur. element.
T. polium L.

21, steppe, 2000 m, 06.07.2003, M.P. 2208; 4, steppe, 2000 m,
19.07.2003, M.P. 2383.

Scutellaria albida L. subsp. condensata (Rech. f.) J. R. Edm.

21, wet place, 2400 m, 06.07.2003, M.P. 2251. Ir.-Tur. element.
S. orientalis L. subsp. virens ( Boiss. & Kotschy ) J. R. Edm.

10, steppe, 2000 m, 20.07.2003, M.P. 2420; 21, steppe, 2000 m,
26.06.2004, M.P. 2552, M.P. 2555. Ir.-Tur. element.

S. orientalis L. subsp. bornmuelleri (Hausskn. ex Bornm.) J. R.
Edm.

6, steppe, 1850 m, 01.06.2002, M.P. 1152; 3, streamside, 1600
m, 21.06.2003, M.P. 1995; 5, steppe, 2000 m, 26.06.2004, M.P.
2590. Ir.-Tur. element.

Eremostachys moluccelloides Bunge

1, rocky place, 2000 m, 01.06.2002, M.P. 1137. Ir.-Tur. element.
Phlomistuberosa L.

13, steppe, 1900 m, 23.06.2003, M.P. 2001, 20, steppe, 2500 m,
05.07.2003, M.P. 2198.

P. pungens Willd. var. pungens

20, steppe, 2500 m, 05.07.2003, M.P. 2158.

P. pungens Willd. var. seticalycina (Nabélek) Hub.-Mor.

5, steppe, 1800 m, 21.06.2003, M.P. 1935.

P. armeniaca Willd.

23, steppe, 2100 m, 08.08.2004, M.P. 2682. End., Ir.-Tur.
element, “LC".

P. lanceolata Boiss. & Hohen.

1, streamside, 1600 m, 02.07.2003, M.P. 2121; 3, steppe, 2000
m, 12.07.2003, M.P. 2274; 23, steppe, 2100 m, 08.08.2004, M.P.
2688, M.P. 2714. Ir.-Tur. element.

Lamium garganicum L. subsp. reniforme (Montbret & Aucher
ex Bentham) R. R. R. Mill

18, on rock, 1650 m, 03.05.2003, M.P. 1322; 22, rocky place,
1750 m, 18.05.2003, M.P. 1468; 11, rocky place, 2000 m,
24.05.2003, M.P. 1641.

L. amplexicaule L.

5, rocky place, 1700 m, 27.04.2002, M.P. 1003; 1, rocky place,
1650 m, 05.04.2003, M.P. 1263, M.P. 1265; 8, cultivated field,
1700 m, 03.05.2003, M.P. 1337. Euro-Sib. element.

L. macrodon Boiss. & Huet

14, stony slope, 1650 m, 03.05.2003, M.P. 1300. Ir.-Tur.
element.

Marrubium anisodon C. Koch

21, steppe, 2000 m, 26.06.2004, M.P. 2600.

Stachys ballotiformis Vatke

1, rocky place, 1800 m, 23.05.2002, M.P. 1109, M.P. 1113; 15,
rocky place, 2100 m, 03.06.2003, M.P. 1706; 13, steppe, 1800 m,
23.06.2003, M.P. 2011. Ir.-Tur. element.

S. lavandulifolia J. Vahl var. lavandulifolia

1, rocky place, 1800 m, 23.05.2002, M.P. 1100. Ir.-Tur. element.
S. lavandulifolia J. VVahl var. glabrescens Bhattacharjee & Hub.-
Mor.

22, on rock, 1700 m, 18.05.2003, M.P. 1461. Ir.-Tur. element.
*S. iberica M. Bieb. subsp. iberica var. densipilosa
Bhattacharjee

3, steppe, 2000 m, 12.07.2003, M.P. 2282. End., Ir.-Tur.
element, “LC".

S. iberica M. Bieb. subsp. stenostachya (Boiss.) Rech f.

3, steppe, 1750 m, 21.06.2003, M.P. 1999; 20, steppe, 2500 m,
05.07.2003, M.P. 2168; 21, steppe, 2200 m, 06.07.2003, M.P.
2243; 21, roadside, 1650 m, 26.06.2004, M.P. 2599. Ir.-Tur.
element.

S. annua(L.) L. subsp. annua var. lycaonica Bhattacharjee

21, rocky place, 2100 m, 10.06.2003, M.P. 1786. Ir.-Tur.
element.

S. satureoides Montbret & Aucher ex Bentham

1, streamside, 1600 m, M.P. 2096. Ir.-Tur. element.

S. melampyroides Hand.-Mazz.

6, streamside, 1600 m, 01.06.2002, M.P. 1182. Ir.-Tur. element.
Nepetaitalica L.

13, steppe, 1800 m, 23.06.2003, M.P. 2029; 1, streamside, 1600
m, 02.07.2003, M.P. 2110; 16, stony slope, 1900 m, 13.07.2003,
M.P. 2333.

N. nuda L. subsp. albiflora (Boiss.) Gams

5, rocky place, 1750 m, 21.06.2003, M.P. 1943; 3, steppe, 1750
m, 21.06.2003, M.P. 1997; 4, meadow, 2100 m, 19.07.2003,
M.P. 2389.

N. betonicifolia C. A. Mey.

11, rocky place, 2100 m, 24.05.2003, M.P. 1579; 21, steppe,
2200 m, 10.06.2003, M.P. 1788; 13, steppe, 1850 m, 23.06.2003,
M.P. 2021. Ir.-Tur. element.

N. stenantha Kotschy & Boiss. ex Boiss.

11, rocky place, 2200 m, 24.05.2003, M.P. 1606. Ir.-Tur.
element.

N. trachonitica Post.

15, rocky place, 2100 m, 03.06.2003, M.P. 1720; 21, steppe,
2200 m, 06.07.2003, M.P. 2221. Ir.-Tur. element.

N. fissa C. A. Mey.

17, rocky place, 1750 m, 25.08.2002, M.P. 1217; 16, stony slope,
1900 m, 13.07.2003, M.P. 2344; 5, rocky place, 1800 m,
29.09.2003, M.P. 2499. Ir.-Tur. element.

Lallemantia peltata (L.) Fisch. & C. A. Mey.

11, steppe, 1900 m, 24.05.2003, M.P. 1596; 21, steppe, 2500 m,
10.06.2003, M.P. 1811. Ir.-Tur. element.

L. iberica (M. Bieb.) Fisch. & C. A. Mey.

1, rocky place, 1800 m, 23.05.2002, M.P. 1107; 15, steppe, 1850
m, 03.06.2002, M.P. 1667, M.P. 1677. Ir.-Tur. element.
Hymenocrater bituminosus Fisch. & C. A. Mey.

20, rocky place, 1900 m, M.P. 1879. Ir.-Tur. element.
PrunellawulgarisL.

13, meadow, 1800 m, 23.06.2003, M.P. 2015; 1, streamside,1600
m, M.P. 2075. Euro-Sib. element.

Origanum vulgare L. subsp. gracile (C. Koch) letsw.

5, meadow, 2000 m, 08.09.2003, M.P. 2492. Ir.-Tur. element.

O. vulgare L. subsp. hirtum (Link) letsw.

10, steppe, 2000 m, 20.07.2003, M.P. 2425. E. Medit. element.
Clinopodium vulgare L. subsp. arundanum (Boiss.) Nyman

1, streamside, 1600 m, 02.07.2003, M.P. 2090.

Acinos rotundifolius Pers.

22, on rock, 1700 m, 18.05.2003, M.P. 1458.

Thymus kotschyanus Boiss. & Hohen. var. kotschyanus

6, rocky place, 1800 m, 01.06.2002, M.P. 1157; 20, rocky place,
2400 m, 16.06.2003, M.P. 1873; 5, on rock, 2000 m, 21.06.2003,
M.P. 1952. Ir.-Tur. element.

T. kotschyanus Boiss. & Hohen. var. glabrescens Boiss.
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13, rocky place, 2200 m, 23.06.2003, M.P. 2053. Ir.-Tur.
element.

T. kotschyanus Boiss. & Hohen. var. eriophorus (Ronniger)
Jalas

5, rocky place, 1850 m, 21.06.2003, M.P. 1925; 3, rocky place,
1700 m, 21.06.2003, M.P. 1964; 13, rocky place, 2400 m,
23.06.2003, M.P. 2068. Ir.-Tur. element.

T. migricus Klokov & Des.-Shost.

20, steppe, 2400 m, 16.06.2003, M.P. 1908. Ir.-Tur. element.

T. fedtschenkoi Ronniger var. handelii (Ronniger) Jalas

13, rocky slope, 2000 m, 23.06.2003, M.P. 2063. End., Ir.-Tur.
element, “NT".

Mentha longifolia (L.) Huds. subsp. typhoides (Brig.) Harley
var. typhoides

20, meadow, 2000 m, 05.07.2003, M.P. 2142; 4, streamside,
1600 m, 19.07.2003, M.P. 2369.

Ziziphora clinopodioides Lam.

20, wet place, 2100 m, 05.07.2003, M.P. 2137; 16, steppe, 2200
m, 13.07.2003, M.P. 2312; 23, rocky place, 2100 m, 08.08.2004,
M.P. 2684.

Z. capitata L.

1, rocky place, 1800 m, 23.05.2002, M.P. 1108; 11, rocky place,
1900 m, 24.05.2003, M.P. 1585. Ir.-Tur. element.

Z. persica Bunge

6, streamside, 1600 m, 01.06.2002, M.P. 1176. Ir.-Tur. element.
Salvia macrochlamys Boiss. & Kotschy

17, rocky place, 1750 m, 25.08.2002, M.P. 1254; 21, steppe,
2000 m, 06.07.2003, M.P. 2215. Ir.-Tur. element.

S. trichoclada Bentham

4, stony slope, 1750 m, 09.06.2003, M.P. 1763; 20, steppe, 2400
m, 16.06.2003, M.P. 1860; 1, streamside, 1600 m, 02.07.2003,
M.P. 2086. Ir.-Tur. element.

S. multicaulisJ. Vahl

1, rocky place, 1800 m, 04.05.2002, M.P. 1034; 11, steppe, 2000
m, 24.05.2003, M.P. 1588; 15, rocky place, 1850 m, 03.06.2003,
M.P. 1680. Ir.-Tur. element.

S. sclarea L.

6, steppe, 1700 m, 01.06.2002, M.P. 1148; 21, steppe, 2100 m,
26.06.2004, M.P. 2603.

S. microstegia Boiss. & Balansa

16, stony slope, 1900 m, 13.07.2003, M.P. 2335. Ir.-Tur.
element.

S. atropatana Bunge

3, steppe, 2000 m, 12.07.2003, M.P. 2263; 4, streamside, 1600
m, 19.07.2003, M.P. 2367. Ir.-Tur. element.

S. poculata Nabélek

11, steppe, 2000 m, 24.05.2003, M.P. 1534, M.P. 1599, M.P.
1618; 15, rocky place, 1800 m, 03.06.2003, M.P. 1696; 21,
steppe, 2500 m, 10.06.2003, M.P. 1827; 21, steppe, 2100 m,
26.06.2004, M.P. 2579. Ir.-Tur. element.

S. candidissima J. Vahl subsp. candidissma

6, streamside, 1600 m, 01.06.2002, M.P. 1179; 4, roadside, 1600
m, 09.06.2003, M.P. 1775. Ir.-Tur. element.

S. limbata C. A. Mey.

22, steppe, 1800 m, 16.06.2003, M.P. 1852; 10, steppe, 2000 m,
20.07.2003, M.P. 2439. Ir.-Tur. element.

S. virgata Jacq.

3, steppe, 2100 m, 12.07.2003, M.P. 2284, M.P. 2303. Ir.-Tur.
element.

S. nemorosa L.

6, meadow, 1650 m, 01.06.2002, M.P. 1162; 3, streamside, 1600
m, 21.06.2003, M.P. 1978.

S. verticillata L. subsp. verticillata

22, steppe, 2000 m, 16.06.2003, M.P. 1848; 20, wet place, 2100
m, 05.07.2003, M.P. 2130; 3, steppe, 2100 m, 12.07.2003, M.P.
2288. Euro-Sib. element.

S. verticillata L. subsp. amasiaca (Freyn & Bornm.) Bornm.

6, steppe, 1750 m, 01.06.2002, M.P. 1167. Ir.-Tur. element.
PLUMBAGINACEAE

Plumbago europaea L.

5, steppe, 1900 m, 08.09.2003, M.P. 2471. Euro-Sib. element.
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Acantholimon bracteatum (Girard) Boiss. var. capitatum
(Sosn.) Bokhari

21, steppe, 3000 m, 26.06.2004, M.P. 2628. End., Ir.-Tur.
element, “LC".

A. acerosum (Willd.) Boiss. var. acerosum

3, steppe, 2000 m, 12.07.2003, M.P. 2257. Ir.-Tur. element.

A. caryophyllaceum Boiss. subsp. caryophyllaceum

21, steppe, 2000 m, 08.08. 2004, M.P. 2612.
PLANTAGINACEAE

Plantago major L. subsp. major

17, streamside, 1650 m, 25.08.2002, M.P. 1259.

P. atrata Hoppe

20, rocky place, 2300 m, 17.05.2003, M.P. 1404.

P. lanceolata L.

21, wet place, 1800 m, 26.06.2004, M.P. 2612.
THYMELAEACEAE

Thymelaea passerina (L.) Coss. & Germ.

5, cultivated field, 2000 m, 08.09.2003, M.P. 2476.

*T. mesopotamica (Jeffrey) Peterson

13, steppe, 1800 m, 23.06.2003, M.P. 2057. Ir.-Tur. element.
Daphne oleoides Schreb. subsp. kurdica (Bornm.) Bornm.

10, rocky place, 1900 m, 20.07.2003, M.P. 2409. Ir.-Tur.
element.D. mucronata Royle

6, rocky place, 1750 m, 01.06.2002, M.P. 1175; 20, rocky place,
1800 m, 25.08.2002, M.P. 1189; 4, steppe, 2000 m, 19.07.2003,
M.P. 2373. Ir.-Tur. element.

ELAEAGNACEAE

Hippophae rhamnoides L. subsp. caucasica Rousi

4, streamside, 1600 m, 19.07.2003, M.P. 2358.

SANTALACEAE

Thesium billardieri Boiss.

21, steppe, 2000 m, 26.06.2004, M.P. 2620; 11, stony slope,
2000 m, 24.05.2003, M.P. 1638; 20, steppe, 2100 m, 16.06.2003,
M.P. 1897; 4, rocky place, 1800 m, 29.09.2003, M.P. 2513. Ir.-
Tur. element.

ARISTOLOCHIACEAE

Aristolochia bottae Jaub. & Spach

5, cultivated field, 1700 m, 23.05.2002, M.P. 1076. Ir.-Tur.
element.

EUPHORBIACEAE

Chrozophora tinctoria (L.) Raf.

5, rocky place, 1700 m, 08.09.2003, M.P. 2462.

Euphorbia chamaesyce L.

5, cultivated field, 2000 m, 08.09.2003, M.P. 2481.

E. macrocarpa Boiss. & Buhse

20, meadow, 2600 m,17.05.2003, M.P. 1399; 11, rocky slope,
2000 m, 24.05.2003, M.P. 1533; 15, steppe, 1850 m, 03.06.2002,
M.P. 1668. Ir.-Tur. element.

E. szovitsii Fisch. & C. A. Mey. var. kharputensis Azn. ex M. S.
Khan

2, steppe, 1750 m, 21.06.2003, M.P. 1916. Ir.-Tur. element.

E. falcata L. subsp. falcata var. falcata

5, cultivated field, 2000 m, 08.09.2003, M.P. 2482,

E. denticulata Lam.

11, rocky place, 2100 m, 24.05.2003, M.P. 1661. Ir.-Tur.
element.

E. macroclada Boiss.

20, steppe, 1900 m, 25.08.2002, M.P. 1190; 23, rocky place,
2000 m, 08.08.2004, M.P. 2733. Ir.-Tur. element.

E. heteradena Jaub. & Spach

17, streamside, 1650 m, 25.08.2002, M.P. 1243; 9, roadside,
1700 m, 03.06.2003, M.P. 1734. Ir.-Tur. element.

E. virgata Waldst. & Kit.

17, streamside,1650 m, 25.08.2002, M.P. 1250; 22, steppe, 2100
m, 16.06.2003, M.P. 1853; 4, wet place, 2100 m, 19.07.2003,
M.P. 2391.

E. iberica Boiss.

21, meadow, 2200 m, 06.07.2003, M.P. 2235. Ir.-Tur. element.
URTICACEAE

Urticadioica L.
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16, stony slope, 1800 m, 13.07.2003, M.P. 2336. Euro-Sib.
element.

MORACEAE

Ficuscarica L. subsp. rupestris (Hausskn.) Browicz

5, steppe, 1900 m, 08.09.2003, M.P. 2463. Ir.-Tur. element.
ULMACEAE

Ulmus minor Mill. subsp. minor

4, streamside, 1600 m, 09.06.2003, M.P. 1771; 1, streamside,
1600 m, 02.07.2003, M.P. 2107.

Cdltis glabrata Steven ex Planch.

15, stony slope, 1750 m, 03.06.2003, M.P. 1724; 22, rocky place,
1800 m, 16.06.2003, M.P. 1839.

JUGLANDACEAE

Juglansregia L.

6, streamside, 1600 m, 01.06.2002, M.P. 1181; 11, stremside,
1550 m, 24.05.2003, M.P. 1559.

FAGACEAE

Quercusrobur L. subsp. pedunculiflora (C. Koch) Menitsky

20, rocky place, 1800 m, 17.05.2003, M.P. 1416; 5, rocky place,
1800 m, 29.09.2003, M.P. 2502; 23, rocky place, 1800 m,
08.08.2004, M.P. 2707. Ir.-Tur. element.

Q. petraea (Mattuschka) Liebl. subsp. pinnatiloba (C. Koch)
Menitsky

16, stony slope, 1900 m, 13.07.2003, M.P. 2339. End., “LC".

Q. infectoria Olivier subsp. boissieri (Reut.) O. Schwarz

5, rocky place, 1800 m, 29.09.2003, M.P. 2498, M.P. 2504.

Q. libani Olivier

3, rocky place, 2000 m, 12.07.2003, M.P. 2281, M.P. 2293; 5,
rocky place, 1800 m, 29.09.2003, M.P. 2500, M.P. 2503. Ir.-Tur.
element.

SALICACEAE

Salix alba L.

5, streamside, 1600 m, 23.05.2002, M.P. 1068; 3, streamside,
1600 m, 12.07.2003, M.P. 2301; 4, streamside, 1600 m,
19.07.2003, M.P. 2361. Euro-Sib. element.

Populustremula L.

22, streamside, 1650 m, 18.05.2003, M.P. 1528. Euro-Sib.
element.

RUBIACEAE

Crucianella macrostachya Boiss.

23, rocky place, 1900 m, 08.08.2004, M.P. 2706. Euro-Sib.
element.

Asperula laxiflora Boiss.

5, on rock, 2000 m, 21.06.2003, M.P. 1945. Euxine element.
A.arvensisL.

5, steppe, 1800 m, 23.05.2002, M.P. 1061; 1, streamside, 1600
m, 01.06.2002, M.P. 1128; 22, rocky place, 1900 m, 18.05.2003,
M.P. 1475. Medit. element.

Galium uliginosum L.

17, streamside, 1650 m, 25.08.2002, M.P. 1239; 5, cultivated
field, 1800 m, 08.09.2003, M.P. 2480. Euro-Sib. element, “VU”".
G. humifusum M. Bieb.

1, streamside, 1600 m, 02.07.2003, M.P. 2116; 3, steppe, 2000
m, 12.07.2003, M.P. 2264.

G. verum L. subsp. verum

1, streamside, 1600 m, 02.07.2003, M.P. 2080; 21, steppe, 1800
m, 26.06.2004, M.P. 2606. Euro-Sib. element.

G. consanguineum Boiss.

16, stony slope, 1900 m, 13.07.2003, M.P. 2334. Ir.-Tur.
element.

G. incanum Sm. subsp. elatius (Boiss.) Ehrend.

21, steppe, 2500 m, 26.06.2004, M.P. 2622. Ir.-Tur. element.

G. spurium L. subsp. spurium

5, rocky place, 1750 m, 23.05.2002, M.P. 1065. Euro-Sib.
element.

Callipeltiscucullaria (L.) Steven

22,, rocky place, 1800 m, 18.05.2003, M.P. 1448; 20, steppe,
2100 m, 16.06.2003, M.P. 1871. Ir.-Tur. element.

Cruciata taurica (Pallas & Willd.) Ehrend.

5, steppe, 1900 m, 23.05.2002, M.P. 1085; 11, steppe, 2000 m,
24.05.2003, M.P. 1539. Ir.-Tur. element.

MONOCOTYLEDONEAE

ARACEAE

Arum dentruncatum C.A. Mey. ex Schott subsp. dentruncatum
21, shady-wet place, 1650 m, 26.06.2004, M.P. 2637.
LILIACEAE

Eremurus spectabilis M. Bieb.

14, streamside, 1650 m, 26.06.2004, M.P. 2517. Ir.-Tur. element.
Allium tchihatschewii Boiss.

13, rocky place, 2000 m, 23.06.2003, M.P. 2049; 20, rocky
place, 2500 m, 05.07.2003, M.P. 2161; 3, rocky place, 2100 m,
12.07.2003, M.P. 2295. End., Ir.-Tur. element, “LC".

A. flavum L. subsp. tauricum (Beser ex Reichb.) Stearn var.
tauricum

16, steppe, 2200 m, 13.07.2003, M.P. 2313. Medit. element.

A. pseudoflavum Vved.

21, steppe, 2200 m, 06.07.2003, M.P. 2217; 10, steppe, 2000 m,
20.07.2003, M.P. 2426. Ir.-Tur. element.

A. pseudoampel oprasum Miscz. ex Grossh.

6, rocky place, 1750 m, 01.06.2002, M.P. 1178; 18, streamside,
1650 m, 16.06.2003, M.P. 1911; 16, rocky place, 1900 m,
13.07.2003, M.P. 2340. Ir.-Tur. element, “VU".

A. atroviolaceum Boiss.

10, steppe, 2000 m, 20.07.2003, M.P. 2448.

A. stearnianum Koyuncu, N. Ozhayat & Kollmann subsp.
vanense Kollmann & Koyuncu

21, steppe, 2000 m, 26.06.2004, M.P. 2638. End., Ir.-Tur.
element, “NT".

A. scorodoprasum L. subsp. rotundum (L.) Stearn

6, rocky place, 1700 m, 01.06.2002, M.P. 1145; 20, rocky place,
2000 m, 16.06.2003, M.P. 1899. Medit. element.

A. fuscoviolaceum Fomin

4, streamside, 1600 m, 19.07.2003, M.P. 2370. Ir.-Tur. element.
A.vinealeL.

16, steppe, 2000 m, 13.07.2003, M.P. 2321.

A. guttatum Steven subsp. guttatum

3, shady-wet place, 2000 m, 12.07.2003, M.P. 2271, M.P. 2292.
A. akaka S.G. Gmel.

15, rocky place, 2100 m, 03.06.2003, M.P. 1720. Ir.-Tur.
element.

A. chrysantherum Boiss. & Reut.

5, rocky place, 2000 m, 21.06.2003, M.P. 1957; 3, rocky place,
1700 m, 21.06.2003, M.P. 1965; 21, steppe, 2200 m, 06.07.2003,
M.P. 2230. Ir.-Tur. element.

A. shatakiense Rech.f.

3, rocky place, 1700 m, 21.06.2003, M.P. 1968. End., Ir.-Tur.
element, “NT”.

Puschkinia scilloides Adams

17, rocky place, 1900 m, 19.04.2003, M.P. 1293; 20, rocky
place, 2500 m, 17.05.2003, M.P. 1386. Ir.-Tur. element.
Ornithogalum narbonense L.

5, streamside, 1600 m, 23.05.2002, M.P. 1088. Medit. element.
O. oligophyllum E. D. Clarke

20, rocky place, 2500 m, 17.05.2003, M.P. 1408.

O. platyphyllum Boiss.

1, streamside, 1600 m, 01.06.2002, M.P. 1125. Ir.-Tur. element.
Muscari comosum (L.) Mill.

22, rocky place, 1750 m, 18.05.2003, M.P. 1443. Medit. element.
M. tenuiflorum Tausch

11, steppe, 1900 m, 24.05.2003, M.P. 1597.

M. longipes Boiss.

15, steppe, ,2000 m, 03.06.2003, M.P. 1699; 21, steppe, 2300 m,
26.06.2004, M.P. 2627. Ir.-Tur. element.

M. armeniacum Leichtlin ex Baker

8, cultivated field, 1650 m, 03.05.2003, M.P. 1341; 20, cultivated
field, 1800 m, 17.05.2003, M.P. 1418, M.P. 1420; 11, steppe,
2200 m, 24.05.2003, M.P. 1604.

M. neglectum Guss.

5, steppe, 1700 m, 27.04.2002, M.P. 1020.

Bellevalia fominii Woronow
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11, rocky place, 2200 m, 24.05.2003, M.P. 1607. Ir.-Tur.
element, “VU”.

B. longistyla (Miscz.) Grossh.

5, steppe, 1700 m, 27.04.2002, M.P. 1019; 17, wet place, 1600
m, 10.05.2003, M.P. 1379. Ir.-Tur. element, “VU".

B. pycnantha (C. Koch) A. Los.-Los.

1, rocky place, 1800 m, 04.05.2002, M.P. 1046. Ir.-Tur. element.
Fritillaria crassifolia Boiss. & Huet. subsp. kurdica (Boiss. &
Noé) Rix

20, steppe, 2000 m, 17.05.2003, M.P. 1421. Ir.-Tur. element.

F. minuta Boiss. & Noé

20, steppe, 2000 m, 17.05.2003, M.P. 1436. Ir.-Tur. element.

F. minima Rix

20, rocky place, 2900 m, 17.05.2003, M.P. 1395. End., Ir.-Tur.
element, “VU”.

F. pinardii Boiss.

20, steppe, 2000 m, 17.05.2003, M.P. 1424. Ir.-Tur. element.
Tulipa humilis Herb.

20, rocky place, 2700 m, 17.05.2003, M.P. 1393; 11, steppe,
2200 m, 24.05.2003, M.P. 1594, M.P. 1653.

T.juliaC. Koch

20, rocky place, 2600 m, 17.05.2003, M.P. 1388; 21, steppe,
2500 m, 10.06.2003, M.P. 1823. Ir.-Tur. element.

Gagea gageoides (Zucc.) Vved.

1, rocky place, 1700 m, 04.05.2002, M.P. 1036. Ir.-Tur. element.
G. bulbifera (Pallas) Schult. & Schult. f.

18, steppe, 1650 m, 19.04.2003, M.P. 1283. Euro-Sib. element.
G. uliginosa Siehe & Pascher

22, rocky place, 2000 m, 10.05.2003, M.P. 1355. Ir.-Tur.
element.

G. confusa Terracc.

22, rocky place, 1800 m, 10.05.2003, M.P. 1348. Ir.-Tur.
element.

G. glacialis C. Koch

1, steppe, 1700 m, 12.04.2003, M.P. 1275; 14, streamside, 1650
m, 26.06.2004, M.P. 2518. Ir.-Tur. element.

G. villosa (M. Bieb.) Duby var. villosa

1, rocky place, 1650 m, 05.04.2003, M.P. 1264; 14, streamside,
1650 m, 26.06.2004, M.P. 2522, M.P. 2529. Medit. element.
Colchicum szovitsii Fisch. & C. A. Mey.

1, streamside, 1600 m, 12.04.2003, M.P. 1276; 20, streamside,
1650 m, 19.04.2003, M.P. 1296; 4, streamside, 1600 m,
26.06.2004, M.P. 2532. Ir.-Tur. element.

C. kotschyi Boiss.

1, streamside, 1650 m, 25.08.2002, M.P. 1260. Ir.-Tur. element.
Merendera sobolifera C. A. Mey.

1, streamside, sandy place, 1600 m, 12.04.2003, M.P. 1277; 20,
streamside, 1650 m, 19.04.2003, M.P. 1295; 14, streamside,
1650 m, 26.06.2004, M.P. 2519. Ir.-Tur. element.

M. kurdica Bornm.

20, wet place, 1900 m, 17.05.2003, M.P. 1422, M.P. 1423. Ir.-
Tur. element.

AMARYLLIDACEAE

Ixiolirion tataricum (Pall.) Herb. subsp. montanum (Labill.)
Takht.

5,steppe, 1750 m, 23.05.2002, M.P. 1050; 22, cultivated field,
1600 m, 18.05.2003, M.P. 1489. Ir.-Tur. element.

IRIDACEAE

Irissari Schott ex Baker

5, streamside, 1600 m, 13.05.2002, M.P. 1097; 11, steppe, 2300
m, 24.05.2003, M.P. 1654. End., Ir.-Tur. element, “LC".

|. caucasica Hoffm. subsp. turcica B. Mathew

21, steppe, 2500 m, 10.06.2003, M.P. 1814. Ir.-Tur. element.
Crocus hiflorus Mill. subsp. tauri (Maw) Mathew

17, rocky place, 1900 m, 19.04.2003, M.P. 1294; 14, rocky
place, 1900 m, 26.06.2004, M.P. 2525. Ir.-Tur. element.
Gladiolus atroviolaceus Boiss.

5, rocky place, 1650 m, 13.05.2002, M.P. 1096; 4, streamside,
1600 m, 09.06.2003, M.P. 1772; 18, streamside, 1650 m,
16.06.2003, M.P. 1909. Ir.-Tur. element.

ORCHIDACEAE
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Epipactis veratrifolia Boiss. & Hohen.

7, meadow, 1650 m, 08.08.2004, M.P. 2640. Ir.-Tur. element.

E. palustris (L.) Crantz

1, streamside, 1600 m, 02.07.2003, M.P. 2073. Euro-Sib.
element.

Orchiscoriophoral L.

1, streamside, 1600 m, 01.06.2002, M.P. 1123; 4, streamside,
1600 m, 09.06.2003, M.P. 1767.

O. mascula (L.) L. subsp. pinetorum (Boiss. & Kotschy) E. G.
Camus

11, meadow, 1900 m, 24.05.2003, M.P. 1535. E. Medit. element.
O. palustris Jacg.

4, streamside, 1600 m, 09.06.2003, M.P. 1765.

Dactylorhiza umbrosa (Kar.& Kir.) Nevski

5, streamside, 1600 m, 23.05.2002, M.P. 1140; 21, shady-wet
place, 1800 m, 10.06.2003, M.P. 1782. Ir.-Tur. element.
TYPHACEAE

Typha angustifolia L.

1, streamside, 1600 m, 02.07.2003, M.P. 2118.

JUNCACEAE

Juncus compressus Jacq.

17, streamside, 1650 m, 25.08.2002, M.P. 1244.

J. bufoniusL.

1, streamside, 1600 m, 02.07.2003, M.P. 2083.

CYPERACEAE

Eleocharis uniglumis (Link) Schult.

1, streamside, 1600 m, 02.07.2003, M.P. 2085.

Scirpoides holoschoenus (L.) Sojak

1, streamside, 1600 m, 02.07.2003, M.P. 2113.

Carex stenophylla Wahlenb. subsp. stenophylloides (V. |I.
Krecz.) T. V. Egorova

1, streamside, 1600 m, 12.04.2003, M.P. 1274. Ir.-Tur. element.
POACEAE ( GRAMINEAE )

Brachypodium sylvaticum (Hudson) P. Beauv.

7, wet place, 1650 m, 08.08.2004, M.P. 2664. Euro-Sib. element.
Agropyron cristatum (L.) Gaertn. subsp. incanum (Nabélek)
Melderis

21, steppe, 2900 m, 26.06.2004, M.P. 2553. Ir.-Tur. element.
Elymus hispidus (Opiz) Melderis subsp. podpyerae (Nab&lek)
Melderis

7, meadow, 1650 m, 08.08.2004, M.P. 2645, M.P. 2656; 23,
rocky place, 1800 m, 08.08.2004, M.P. 2691. Ir.-Tur. element.

E. hispidus (Opiz) Melderis subsp. barbulatus (Schur) Melderis
7, meadow, 1650 m, 08.08.2004, M.P. 2655.

E. hispidus (Opiz) Melderis subsp. pulcherrimus (Grossh.)
Melderis

23, steppe, 1800 m, 08.08.2004, M.P. 2673.

Heteranthelium piliferum (Sol.) Hochst.

15, steppe, 1800 m, 03.06.2003, M.P.1675. Ir.-Tur. element.
Aegilops cylindrica Host

3, streamside, 1600 m, 21.06.2003, M.P. 1992; 1, streamside,
1600 m, 02.07.2003, M.P. 2097. Ir.-Tur. element.

Triticum aestivum L.

5, rocky place, 1900 m, 21.06.2003, M.P. 1949; 21, steppe, 2100
m, 06.07.2003, M.P. 2227.

Secale montanum Guss.

7, wet place, 1700 m, M.P. 2658. Ir.-Tur. element.

S. anatolicum Boiss.

23, steppe, 1800 m, 08.08.2004, M.P. 2693, M.P. 2703.
Psathyrostachys fragilis (Boiss.) Nevski subsp. secaliniformis
Tzvel.

21, steppe, 2100 m, 26.06.2004, M.P. 2562. Ir.-Tur. element.
Hordeum bulbosum L.

5, rocky place, 1700 m, 23.05.2002, M.P. 1075; 3, streamside,
1600 m, 21.06.2003, M.P. 1996; 21, steppe, 2000 m, 26.06.2004,
M.P. 2560.

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Schreb.) Melderis

23, steppe, 1800 m, 08.08.2004, M.P. 2689. Ir.-Tur. element.
Bromus japonicus Thunb. subsp. japonicus

23, stepe, 1700 m, 08.08.2004, M.P. 2695.
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B. squarrosusL.

1, streamside, 1600 m, 02.07.2003, M.P. 2092.

B. scopariusL.

5, rocky place, 1800 m, 23.05.2002, M.P. 1067/b.

B. danthoniae Trin.

21, steppe, 1750 m, 26.06.2004, M.P. 2536.

B. pumilio (Trin.) P. M. Sm

23, steppe, 1700 m, 08.08.2004, M.P. 2705.

B. tectorum L. subsp. tectorum

5, rocky place, 1800 m, 23.05.2002, M.P. 1066; 23, steppe, 1800
m, 08.08.2004, M.P. 2697, M.P. 2699.

B. tomentellus Boiss.

21, steppe, 2000 m, 26.06.2004, M.P. 2548, M.P. 2558; 23,
steppe, 1800 m, 08.08.2004, M.P. 2681, M.P. 2683. Ir.-Tur.
element.

Avena wiestii Steud.

7, wet place, 1650 m, 08.08.2004, M.P. 2647.

Helictotrichon pratense (L.) Beser ex Schult. & Schult. f.

23, steppe, 1800 m, 08.08.2004, M.P. 2687. Euro-Sib. element.
Trisetum flavescens (L.) P.Beauv.

23, steppe, 1850 m, 08.08.2004, M.P. 2675. Euro-Sib. element.
Koeleria cristata (L.) Pers.

21, steppe, 2000 m, 26.06.2004, M.P. 2546, M.P. 2564.
Calamagrostis pseudophragmites (Haller f.) Koeler

1, streamside, 1600 m, 02.07.2003, M.P. 2087. Euro-Sib.
element.

Aperaintermedia Hackel apud Zederb.

1, streamside, 1600 m, 02.07.2003, M.P. 2119. Ir.-Tur. element.
Agrostis stolonifera L.

7, wet place, 1650 m, 08.08.2004, M.P. 2663. Euro-Sib. element.
Polypogon viridis (Gouan) Breistr.

7, wet place, 1650 m, 08.08.2004, M.P. 2662, M.P. 2665.
Phleum pratense L.

4, streamside, 1600 m, 09.06.2003, M.P. 1769; 1, streamside,
1600 m, 02.07.2003, M.P. 2099; 7, wet place, 1650 m,
08.08.2004, M.P. 2643. Euro-Sib. element.

Festuca arundinacea Schreb. subsp. arundinacea

1, streamside, 1600 m, 02.07.2003, M.P. 2076; 7, wet place,
1650 m, 08.08.2004, M.P. 2641, M.P. 2661.

Lolium perenneL.

7, wet place, 1650 m, 08.08.2004, M.P. 2652, M.P. 2657. Euro-
Sib. element.

L. multiflorum Lam.

7, wet place, 1650 m, 08.08.2004, M.P. 2659.

Poa timoleontis Heldr. ex Boiss.

5, rocky place, 1700 m, 23.05.2002, M.P. 1063; 11, rocky place,
2100 m, 24.05.2003, M.P. 1544, M.P. 1639. E. Medit. element.
P. bulbosa L.

11, rocky place, 2100 m, 24.05.2003, M.P. 1621.

Eremopoa songarica (Schrenk) Roshev.

5, rocky place, 1800 m, 23.05.2002, M.P. 1067/a; 7, wet place,
1650 m, 08.08.2004, M.P. 2651; 23, steppe, 1750 m, 08.08.2004,
M.P. 2679. Ir.-Tur. element.

Puccinellia distans (Jacg.) Parl. subsp. sevangensis (Grossh.)
Tzvel.

7, wet place, 1650 m, 08.08.2004, M.P. 2648.

Dactylis glomerata L. subsp. hispanica (Roth) Nyman

11, steppe, 2000 m, 24.05.2003, M.P. 1575; 15, rocky place,
2100 m, 03.06.2003, M.P. 1714; 20, steppe, 2200 m, 16.06.2003,
M.P. 1892; 21, steppe, 2000 m, 26.06.2004, M.P. 2544;
23,steppe, 1900 m, 08.08.2004, M.P. 2685.

Briza humilis M. Bieb.

22, rocky place, M.P. 1457.

Melica persica Kunth subsp. jacquemontii (Decne. ex Jacquem.)
P. H. Davis

6, rocky place, 1750 m, 01.06.2002, M.P. 1160; 21, steppe, 2200
m, 06.07.2003, M.P. 2232; 21, steppe, 2000 m, 26.06.2004, M.P.
2540, M.P. 2550, M.P. 2556. Ir.-Tur. element.

M. persica Kunth subsp. inaequiglumis (Boiss.) Bor

15, rocky place, 2100 m, 03.06.2003, M.P. 1712,

Stipa arabica Trin. & Rupr.

23, steppe, 1800 m, 08.08.2004, M.P. 2701. Ir.-Tur. element.

S. ehrenbergiana Trin. & Rupr.

20, steppe, 2200 m, 16.06.2003, M.P. 1890. Ir.-Tur. element.
Piptatherum holciforme (M. Bieb.) Roem. & Schult. subsp.
holciforme var. holciforme

21, steppe, 2100 m, 26.06.2004, M.P. 2542.

Phragmites australis (Cav.) Trin. ex Steud.

4, meadow, 2100 m, 19.07.2003, M.P. 2395. Euro-Sib. element.
Eragrostis minor Host

7, wet place, 1650 m, 08.08.2004, M.P. 2649.

Cynodon dactylon (L.) Pers. var. villosus Regel

5, roadside, 1600 m, 29.09.2003, M.P. 2501.

Echinochloa crus-galli (L.) P. Beauv.

18, meadow, 1650 m, 08.08.2004, M.P. 2668.

Setariaviridis (L.) P. Beauv.

4, streamside, 1600 m, 19.07.2003, M.P. 2354; 7, wet place,
1650 m, 08.08.2004, M.P. 2653.

Bothriochloa ischaemum (L.) Keng

5, steppe, 2000 m, 08.09.2003, M.P. 2465.

(Received for publication 24 April 2011; The date of publication 15 August 2011)
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Abstract

This research was carried out to determine the flora of Hasan Mountains (Aksaray region). As a result of the
examination of 1415 plants specimens collected from the area, between 2007 and 2009, 725 taxa that belong to 80
families and 356 genera was determined. Four taxa belong to Pteridophyta 721 taxa belong to Spermatophyta divisio.
Gymnospermae are represented by one taxa and Angiospermae are represented by 720 taxa. In Angiospermae
subdivision 642 taxa, belong to Dicotyledonae classis and 78 taxa Monocotyledonae classis. In addition to, 65 taxa are
new records for B5 Grid square. The 98 of the total taxa are endemic to Turkey and the rate of endemism is 13,5 %. The
phytogeographic elements are represented as follows; Irano-Turanian 24.3 %, Mediterranean 7.3 % and Euro-Siberian
5.8 %.

Key words: Aksaray, B5 square, Hasan Mountain, Flora, Turkey

*

Hasan Dagr’nin (Aksaray Kesimi, Tiirkiye) Florasi

Ozet

Bu arastirma, Hasan Dagi’nin (Aksaray Kesiminin) florasini tespit etmek amaciyla yapilmigtir. Bolgeden
2007-2009 yillar1 arasinda 1415 bitki 6rnegi toplanmis olup 80 familya ve 356 cinse ait 725 takson tespit edilmistir.
Caligma alaninda 4 takson Pteridophyta ve 721 takson Spermatophyta divisiosuna aittir. Gymnospermae alt
divisiosundan 1 takson, Angiospermae alt divisiosuna ait 720 takson tespit edilmistir. Angiospermae alt divisiosuna ait
olan Dicotyledones sinifindan 642, Monocotyledones sinifindan 78 takson tespit edilmistir. Ilave olarak 65 takson B5
Grid karesi i¢in yeni kayittir. Mevcut taksonlardan 98 tanesi endemik olup endemizm orani % 13,5’tir. Taksonlarin
fitocografik bolgelere gore dagilimlari soyledir; Iran-Turan elementleri % 24.3, Akdeniz elementleri % 7.3 ve Avrupa-
Sibirya elementleri % 5.8’dir.

Anahtar kelimeler: Aksaray, B5 Karesi, Hasan Dagi, Flora, Tiirkiye
1. Giris

Ulkemiz sahip oldugu cografik konumu itibar1 ile oldukga zengin bir floristik yapiya sahiptir. Gerek yakin
komsular1 gerekse de Avrupa kitasi florasi ile kiyaslandiginda bu floristik zenginlik daha iyi anlasilmaktadir.
Tiirkiye’nin bu kadar zengin bir floristik ¢esitlilige sahip olmasinin nedenleri arasinda; basta Asya, Avrupa ve Afrika
kitalarinin kesisim noktasinda bulunmasi, yiikseltilerin “0” ile “5000” m arasinda degisiklik gostermesi, farkli jeolojik
ve jeomorfolojik yapiya sahip olmasi, farkli iklim tiplerinin gériilmesi, 6zellikle de Akdeniz, Avrupa-Sibirya ve Iran
Turan gibi ii¢ fitocografik bolgelerinin kesisim noktasinda bulunmasi gosterilebilir. Bu durum hem tiir ¢esitliligini hem
endemik takson sayisini hem de endemizm oranini artirmakta ve bdylece zengin bir floristik yap1 ortaya ¢ikmaktadir
(Avci, 2005).

Genel anlamda Tiirkiye Florasi ortaya konmus olmakla birlikte, yapilan dar alan floristik galigmalari ile hem
mevcut olan zenginlige biraz daha katkida bulunulmakta, hem de bolgesel anlamda eksiklikler giderilmektedir. Yapilan
bu arastirma ile floristik agidan daha once calisilmamis ve bir boliimii Aksaray ili sinirlart i¢inde bulunan, sonmiis
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volkanik bir dag olan Hasan Dagi’nin Aksaray kesiminin florasi detayli olarak ortaya konmus ve yorenin floristik
zenginligine katkida bulunulmustur.

1.1. Calisma Alanimin Cografik Ozellikleri

Hasan Dag1 Aksaray-Nigde il smurt iizerinde, Aksaray’in yaklagik 30 kilometre giliney-giineydogu yoniinde
simetrik bir huni seklinde yiikselen, giineyde 38°.01'K ve kuzeyde 38°-11' K paralelleri ile batida 34°- 02' D ve doguda
34°- 17' D meridyenleri arasinda bulunmaktadir.

Hasan Dagi, I¢ Anadolu Bélgesi'nin Erciyes Dagi'ndan (3917 m.) sonra gelen en yiiksek ikinci sénmiis
volkanik dagidir. Ozellikle ana volkan konisini olusturan Biiyiik Hasan Dag1 3268 m. yiikseklikte olup kuzeybatisindaki
Aksaray Ovasi, batisindaki Obruk Platosu ve giineyindeki Bor Ovasi diizlikklerinden aniden yiikselerek, kasvetli bir
dogal abide goriintiisii sunmaktadir. Bu ana volkan konisinin dorugu tipik bir kraterden olugmaktadir. Ana koninin
hemen giineydogusunda daha kiigiik boyutlu, yiikseltisi 3069 m. olan ikiz koni ise Kii¢iik Hasan Dagi olarak anilmakta
ve iki dag arasindaki uzaklik yaklagik 1500 metredir (www.heryerdenhaber.com).

Caligma alanimizi olusturan kismi ise Hasan Dagi’nin Aksaray’a bakan kuzeydogu, kuzey ve bat1 kesimlerini
icine almaktadir. Caligma alanimizin alt smirlarini, batida Aksaray-Adana karayolu, kuzeyde Tagpinar-Helvadere-
Yenipmar yolu, kuzeydoguda Yenipinar ve giineyde Akgakent olusturmaktadir. Alan ¢evresinde basta Taspinar ilgesi
olmak {iizere Akgakent, Karacadren, Karkin, Helvadere, Yenipimnar kasabalari ile Yukari Dikmen, Asagi Dikmen ve
Gozliikuyu koyleri gibi yerlesim alanlari yer almaktadir. Calisma alani Grid sistemine gore B5 karesinde ve Iran-Turan
fitocografik bolgesi igerisinde yer almaktadir (Sekil 2).

Sekll 1 Cahsma alaninin sinirlarini gosteren uydu goriintiisii
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Sekil 2 Cahsma alaninin topografik harlta51 (— — Cahsma alam sinirt)

1.2. Calisma Alaninin Jeolojiisi ve Toprak ozellikleri

Orta Anadolu'da Aksaray ve Nigde arasinda bulunan Hasan Dagi-Melendiz dag1 yoresi, icinde ¢ok sayida
volkan konilerinin, kraterlerin, tiif ortiilerinin ve lav akintilarinin yer aldigr 50 km uzunlukta ve ortalama 20 km
genislikte bir volkan alanidir. Volkanizma bu bolgede Orta Miyosende baslamis ve ¢esitli evrelerle Kuvaterner sonuna
degin etkin olmustur. Biiylik ve Kiiciik Hasan daglari, Melendiz dag1 ve aralarinda yer alan Keciboyduran dagi, 3300
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metreye erisen yiikseklikleri ve diizgiin koni sekilleriyle Orta Anadolu'da gorkemli bir yapiya sahiptirler. Bolgedeki
volkanizma Orta Miyosende ignimbrit piiskiirmesiyle baslamig, bunu volkanik kiil, lapilli, tif ve aglomeralar izlemis,
daha sonra bazaltik andezit, andezit, dasit, riyodasit ve en son Hasan Dagi’nin Kuvaterner yash bazaltik lavlar ile
volkanizma sona ermistir. Bliyilk Hasan Dagi’nin tepesinde belirgin bir krater yer almakta olup, dagin yamaglarindan
ovaya kadar bazaltik lav akintilar1 inmekte, etrafin1 ¢ok sayida parazit koniler kusatmaktadir (Ercan, 1987).

Calisma alani toprak yapisi bakimindan, koliivyal topraklar, organik topraklar, kahverengi orman topraklari,
kahverengi topraklar ve kirmizi kahverengi topraklardan olugmaktadir. Bunlardan Koliivyal topraklara; arastirma alani
icinde Ozellikle Karkin-Gozlilkuyu arasi, Karacadren-Tagpinar arast ve Yenipmar ¢evresinde, organik topraklara;
Helvadere ¢evresinde ve Karkin giiney kesimlerinde, kahverengi orman topraklarina; Helvadere kuzey kesimlerinde
lokal olarak, Karkin ¢evresinde ve ozellikle Hasan Dagi’nin biiyiikk bolimiinde, kahverengi topraklara; Karacadren
giineyinde ve Gozliikkuyu bat1 kesimlerinde lokal olarak ve kirmizi kahverengi topraklara ise Yukar1 Dikmen kdyii ve
Karacadren arasinda kalan iist kesimlerde ve Gozli kuyu dogu kesimlerindeki yamaglarda lokal olarak bulunmaktadir
(Anonim, 1993).

1.3. Calisma Alanimn Iklimsel Ozellikleri

Calisma alanimiza ait iklimsel veriler, Cevre ve Orman Bakanligi Devlet Meteoroloji Isleri Genel

Miidiirliigii’nden temin edilmistir (Anonim, 2009). Alanin iklimsel &zelliklerinin ortaya konulmasi amaciyla Aksaray ve
Nigde illerinde bulunan meteoroloji istasyonlaria ait 35 yillik sicaklik, yagis, nem, en ¢ok esen riizgar hizi ve yonii gibi
veriler kullanilmistir. Bu iklimsel verilerin yorumlanmasinda ise “Iklim ve Biyoiklim” adli eserden yararlanilnustir
(Akman, 1999). Ayrica elde edilen degerler 15181nda ombrotermik iklim diyagrami ¢izilmistir.
Calisma alani, her iki istasyon da dikkate alindiginda yari kurak, ¢ok soguk alt Akdeniz iklimi kati igerisinde
bulunmaktadir. Istasyonlardan elde edilen verilere gére yillik sicaklik ortalamasi Aksaray’da 12,0 °C ve Nigde’de ise
11,0 °C’dir. Yillik yagis ortalamasi bakimindan Aksaray’da 346,1 mm ve Nigde’de ise 337,5 mm’dir. Yillik ortalama
nem miktar1 ise Aksaray’da % 58 ve Nigde’de ise % 59,5°dir (Akman, 1999). Yagis rejimi agisindan ise (I.K.S.Y)
seklinde ve Dogu Akdeniz yagis rejimi 2. tipi i¢erisinde yer almaktadir.
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Sekil.2-3. Aksaray ve Nigde istasyonlarima ait ombrotermik iklim diyagramlari
a) Istasyon adi, b) Istasyon rakimi, ¢) Rasat siiresi, d) Yillik ortalama sicaklik, €) Toplam yillik yagis ortalamasi, f) Yagis egrisi, g) Sicaklik
egrisi, h) Yagigh donem, i) Kurak dénem, k) Don ihtimali olan aylar, 1) Mutlak donlu aylar

2. Materyal veyodntem

Yapilan bu floristik ¢aligmasmin materyalini, 2007-2009 yillar1 arasinda, bitkilerin degisik vejetasyon
dénemlerine rastlayan Mart-Kasim aylar1 arasinda gergeklestirilen arazi ¢aligmasi sonucunda numaralandirilmis 1415
bitki drnegi olusturmaktadir. Arazi ¢aligmalar1 bir veya iki-ili¢ giin siiren periyodik geziler seklinde yapilmustir.

Caligmalar sirasinda toplanan orneklerin &zellikle ¢igekli ve meyveli olmasina 6zen gosterilmistir. Toplanan
ornekler genel herbaryum kuralar1 geregince preslenmis, kurutulmus, kartonlara yapistirilmis ve uygun herbaryum
ornegi haline getirilmistir (Se¢men vd., 2008).

Toplanan 6rneklerin tiir ve tiir alti kategorilerinin teshisi i¢in temel kaynak olarak “Flora of Turkey and the
East Aegan Islands Vol. I-1X” (P.H. Davis, 1965-1985), “Flora of Turkey and the East Aegan Islands Vol. X (Suppl. )"
(P.H. Davis vd., 1988), “Flora of Turkey and the East Aegan Islands Vol. XI (Suppl. I1)” (Guner vd., 2000) adli 11
ciltlik eserlerden yararlanilmigtir. Ayrica teshis ¢aligmalar: sirasinda “Otsu bitkiler sistematigi Ders Kitab1” (Yaltirik ve
Efe, 1989), “Revision of Crataegus Sect. Crataegus and Nothosect. Crataeguineae (Rosaceae-Maloideae) in the Old
World” (Christensen,1992), “Tiirk¢e Bitki Adlar1 Sozliigii” (Baytop, 1994), “Tiirkiye Sulak Alan Bitkileri ve Bitki
Ortiisi” (Segmen ve Leblebici, 1997), “Prunus L. Cinsinin Revizyonu” (Dénmez ve Yildirimli, 2000), “The Genus
Crataegus L. (Rosaceae) with Special Reference to Hybridisation and Biodiversity in Turkey” (Dénmez, 2004),
“Synopsis of Turkish Acantholimon Boiss.” (Dogan ve Akaydin, 2007) ve “Systematical and morphological
characteristics of annual Gypsophila L. (Caryophyllaceae) taxa of Turkey” (Korkmaz ve Ozgelik, 2011) gibi
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kaynaklardan da faydalanilmistir. Teshisinde giicliik ¢ekilen taksonlar i¢in KNYA ve GAZI herbaryumlarinda bulunan
orneklerden ve alaninda uzman olan kisilerden yardim alinmustir.

Teshisi yapilan tir ve tiiralti taksonlardan sinonim olmus, statiisii degismis veya yeni kombinasyonlarin
kontroli icin “Med-Checklist” (Greuter vd., 1984 - 1989) eserleri ile IPNI 2010 dikkate alinarak yeni halleri gegerli
kabul edilmis ve sinonimleri “=" isareti ile gosterilmistir. Mevcut taksonlarin otor adlarmin dogru yazimi igin “Authors
of Plants Name” (Brummit ve Powell, 1992) adli eseri temel alinmustir.

Arastirma alanindan toplanan bitkilerden B5 karesi igin yeni olanlar, Tiirkiye Florasi i¢in hazirlanan
“ Distribution of Maps to P.H. Davis, Flora of Turkey 1-10” adli eserden (Donner, 1990) ve B35 karesine iliskin diger
yayinlar (Eyce, 1986; Yildirimli, 1987; Aydogdu ve Hamzaoglu, 1994; Yildirimli, 1994; Akpinar 1995; Hamzaoglu ve
Aydogdu, 1995; Vural vd., 1997, Dénmez, 1998; Bagc1 vd., 1998; Celik ve Dénmez, 1998; Mutlu 2002) dikkate
alinarak belirlenmis ve bunlar “*” isareti ile gosterilmistir.

Calisma alaninda yer alan endemik ve nadir bitkilerin tehlike kategorilerinin yazilmasinda “Tiirkiye Bitkileri
Kirmizi Kitab1” adli eserden yararlanilmistir (Ekim vd., 2000). Fakat taksonlarn tehlike kategorileri, [UCN version
3.1’e gore yeniden diizenlenmistir (JUCN, 2001). Mevcut olan taksonlar liste halinde verilirken, familya, cins ve
tirlerin siralamasinda, 11 ciltlik Tiirkiye Florasindaki filogenetik diizen esas alinmigtir. Her bir taksonun lokalitesi uzun
sekilde yazilmayip, liste halinde verilen istasyonlara ait kod numaralar1 kullanilmistir. Ayrica her takson igin rakim,
toplama tarihi, toplayici numarasi, endemikligi, endemiklerin TUCN tehlike kategorileri ve fitocografik bolgesi
belirtilmistir.

Aragtirma alaninda 51 farkli istasyondan bitki toplanmis olup, bu istasyonlarin listesi agagidaki gibidir.

Bitki Toplanan Istasyonlar

1 BS Aksaray; Hasan Dag1, Adana karayolu, Tagpinar hali ve kilim evi civari, Kérdere mevkii.

2 BS5 Aksaray; Hasan Dagi, Adana karayolu, Tagpinar-Asagi Dikmen kdyii yolu sapagi, Killik mevkii.

3 BS5 Aksaray; Hasan Dag1, Adana karayolu, Taspinar-Asag1 Dikmen koyii yolu, yol ve tarla kenarlar1.

4. BS Aksaray; Hasan Dag1, Adana karayolu Tagpinar hali ve kilim evi civari, tarla igleri ve kenarlar1.

5. BS5 Aksaray; Hasan Dagi, Ak¢akent-Karacadren arasi karayolu kenarlari ve tepelik alanlar.

6 B5 Aksaray; Hasan Dagi, Asagi Dikmen koyii, yeni yerlesim alani sirtlart ve yol kenarlari.

7 BS Aksaray; Hasan Dag1, Asagi Dikmen koyl-Gozliikuyu arasi, yol kenarlari.
8
9

BS5 Aksaray; Hasan Dagi, Asagi Dikmen koyii i¢leri, yol ve tarla kenarlari.
BS5 Aksaray; Hasan Dagi, Karacadren tist kesimleri, yiiksek tepelik alanlar, Ali’nin Korusu mevkii.

10. BS5 Aksaray; Hasan Dagi, Thlara-Yenipinar arasi tarla ve yol kenarlari.
11. BS5 Aksaray; Hasan Dagi, Karacadren Kestel yolu tarla ve yol kenarlart.
12. BS5 Aksaray; Hasan Dagi, Karacedren yolu tarla ve yol kenarlari.

13. BS Aksaray; Hasan Dag1, Helvadere igleri cesme kenarlar.
14. BS5 Aksaray; Hasan Dagi, Helvadere igleri bataklik alan gevresi.

15. BS5 Aksaray; Hasan Dagi, Helvadere igleri, ev ¢evreleri, duvar tizerleri ve dipleri.

16. BS Aksaray; Hasan Dag1, Helvadere, baraj golii cevresi ve mezarlik i¢leri.

17. BS5 Aksaray; Hasan Dag1, Helvadere, Karbeyaz otel yolu, mese igleri ve yol kenarlar.

18. BS5 Aksaray; Hasan Dagi, Helvadere, Karbeyaz otel alt kesimleri, agik alanlar ve yol kenarlari.

19. BS Aksaray; Hasan Dag1, Helvadere, Piknik alani yolu mese orman igleri.

20. B5 Aksaray; Hasan Dagi, Helvadere, piknik ve dinlenme alani.

21. B5 Aksaray; Hasan Dag1, Helvadere, piknik ve dinlenme alani giineyi, meselik alan igleri ve agik tepelik alanlar.
22. BS5 Aksaray; Hasan Dagi, Helvadere, Helvadere Ustleri, otel yolu iizeri bag-bahge kenarlar1.

23. BS Aksaray; Hasan Dag1, Helvadere, Hasan Dag1 kuzey yamaci, Karbeyaz otel civari.
24, BS5 Aksaray; Hasan Dagi, Helvadere, Hasan Dag1 Kuzey yamaglari, Karbeyaz otel iist kesimleri.
25. BS Aksaray; Hasan Dag1, Kuzeybati yamaglari, Tagpinar yayla iist kesimleri.

26. BS Aksaray; Hasan Dag1, Helvadere, Hasan Dag1 Kuzeydogu yamaglari, Yayla restoran iizeri, maden ocagi ¢evresi.
27. BS5 Aksaray; Hasan Dagi, Helvadere, Hasan Dag1 Kuzeydogu yamaglari, Kurt tepe gevresi.

28. BS5 Aksaray; Hasan Dagi, Helvadere, Hasan Dagi zirve ¢evresi ve alt kesimler kuzey-kuzeydogu yamaglari.

29. BS Aksaray; Hasan Dag1, Helvadere, Yayla restorant mevkii, taslik tepe yamaglart ve ¢imlik alanlar.

30. BS5 Aksaray; Hasan Dagi, Helvadere, Yayla restoran yolu, yol kenarlart ve mese agikliklari.

31. BS Aksaray; Hasan Dag1, Yenipinar i¢i yol kenarlari.

32. BS Aksaray; Hasan Dag1, Helvadere-Yenipinar arast tarla ve yol kenarlar1.

33. BS5 Aksaray; Hasan Dag1, Helvadere-Yenipinar yolu, helvadere ¢ikisi iki Tepe mevkii.

34. BS Aksaray; Hasan Dag1, Karkin-Goézliikuyu arast tarla ve yol kenarlar1.

35. BS Aksaray; Hasan Dag1, Karkin-Helvadere yolu, Helvadere girisi yol kenarlari.

36. BS5 Aksaray; Hasan Dagi, Karkin, Karkin Giineyi, Bozyer mevkii girisi.

37. BS Aksaray; Hasan Dag1, Karkin, Karkin Giineyi Bozyer mevkii, Kale civari.

38. BS Aksaray; Hasan Dag1, Taspinar yayla, Hicip mevkii, taslik ve kayalik yamaglar.

39. BS5 Aksaray; Hasan Dagi, Tagpinar yayla asagisi, Kumkoyagi mevkii.

40. BS5 Aksaray; Hasan Dagi, Tagpinar yayla, Aksartaskale-Kadinlarkoyag: arasi diizliikk alan ve tepelik yamaglar.
41. BS5 Aksaray; Hasan Dagi, Tagpinar yayla, Kadinlarkoyag: mevkii meselik alan igleri.

42. BS5 Aksaray; Hasan Dag1, Taspinar yayla, Kadinlarkoyagi-Hicip mevkii arasi.

43. BS5 Aksaray; Hasan Dagi, Yenipinar-Helvadere yolu, Yenipinar ¢ikisi meselik tepe yamaglari ve tarla kenarlar1.
44, BS5 Aksaray; Hasan Dagi, Yukar1 Dikmen koytii, kdy bati kesimleri tepe yamaglari ve yol kenarlari.

45. BS5 Aksaray; Hasan Dagi, Yukart Dikmen koyii yolu, tepelik alanlar, tarla ve yol kenarlari.

46. BS Aksaray; Hasan Dag1, Yukar1 Dikmen koyii igleri, yol kenarlar1 ve duvar dipleri.

47. B5 Aksaray; Hasan Dagi, Yukar1 Dikmen koyti, Keslik mevkii kuru dere yatagi boyunca.

48. BS5 Aksaray; Hasan Dag1, Yukar1 Dikmen koyi ust kesimleri, Keslik-Aksartagkale mevkii aras1 meselik alanlar.
49. BS5 Aksaray; Hasan Dag1, Yenipiar-Helvadere aras1 Beyyeri mevkii.

50. BS5 Aksaray; Hasan Dagi, Yenipinar iist kesimleri Catalfidan mevkii.

51. B5 Aksaray; Hasan Dag1, Yenipinar ist kesimleri Egrikuyu mevkii.
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Hasan Dagr’nin topografik haritas1 Ankara Gazi Universitesi Egitim Fakiiltesi Cografya Boliimiinden ve
Konya MTA Orta Anadolu II. Bolge Miidiirliigiinden temin edilmistir. Aragtirma alnimizin jeolojik haritast Ankara
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesinden temin edilen, “Ac¢insama Nitelikli Tiirkiye Jeoloji Haritalar1 Serisi,
Aksaray L-32 Paftasi” (Donmez vd., 2005) esas alinarak hazirlanmistir. Aragtirma alanimizda yer alan biiyiik toprak
guruplarina iliskin bilgiler Tarim ve Orman Koy Isleri Bakanligi Koy Hizmetleri Genel Miidiirliigii niin Nigde ili Arazi
Varlig1 raporuna dayali olarak belirlenmistir (Anonim, 1993).

Ayrica bu makalenin yazimu sirasinda kullanilan simgeler ve kisaltmalar tablo seklinde asagida verilmistir.

S AcIKLAMA S AGIKLAMA
Akd. Akdeniz K Kuzey
Avr.-Sib. Avrupa Sibirya KNYA Konya Herbaryumu
°C Santigrat derece Km Kilometre
CR Criticaly Endangered (Cok tehlikede) LC En Az Endise Verici (Least Concern)
D Dogu m Metre
EN Tehlikede (Endangered) mm Milimetre
F.C.B. Fitocografik Bolge MTA Maden Tetkik Arama
GAZI Gazi Herbaryumu NT Neredeyse tehdit altinda (Near Threatened)
IUCN Uluslararas1 Doga Koruma Birligi Subsp. Subspecies=Alttlir
Iran-Tur. fran-Turan Var. Varyete
1.K.SY Ilkbahar, Kis, Sonbahar, Yaz VU Zarar gorebilir (Vulnerable)
3. Bulgular

PTERIDOPHYTA

ASPLENIACEAE

*Cetarach officinarum DC., 23, 2000-2300 m, 16.07.2008,
Bagkdse 1282, Akdeniz.

ATHYRIACEAE
Cystopteris fragilis (L.) Bernh., 44, 1200-1450 m,
13.04.2008, Baskose 624.

ASPIDIACEAE

Polystichum lonchitis (L.) Roth, 21, 1750-2000 m,
02.08.2008, Baskose 1367.

Dryopteris felix-mas (L.) Schott, 42, kaya (zerleri, 1800—
1900 m, 05.08.2008, Baskdse 1137.

SPERMATOPHYTA
GYMNOSPERMAE

CUPRESSACEAE
Juniperus oxycedrus L. subsp. oxycedrus, 29, 1700-1950
m, 23.06.2007, Baskose 510.

ANGIOSPERMAE
DICOTYLEDONES

RANUNCULACEAE

Nigella arvensis L. subsp. glauca (Boiss.) A. Terracc., 9,
1500-1750 m, 23.06.2007, Baskose 484.

= Nigella arvensis L. var. glauca Boiss. (Greuter vd., 1984 -
1989).

Consolida orientalis (Gay) Schrod., 29, 1700-1950 m,
23.06.2007, Baskose 525, Iran-Tur.

Consolida hellespontica (Boiss.) Chater, 32, 1300-1400 m,
23.06.2007, Baskose 579, Iran-Tur.

Pulsatilla violacea Rupr., subsp. armena (Boiss.) Luferov,
25, 2500-3000 m, 26.06.2009, Basgkdse 1660, Iran-Tur.

= Anemone albana Stev. subsp. armena (Boiss.) Smirn.
(Yaprak vd., 2011).

Adonis flammea L., 6, 1050-1150 m, 05.05.2008, Baskdse
641.

Adonis aestivalis L. subsp. aestivalis, 5, 1200 m,
16.05.2009, Baskose 1454.

*Ranunculus demissus DC. var. major Boiss., 24, 2400-
2800 m, 26.06.2009, Baskdse 1675; 25, 2500-3000 m,
23.07.2009, Bagkose 1762, Endemik, LC.

Ranunculus dissectus M. Bieb. subsp. sibthrobii Davis, 25,
2500-3000 m, 26.06.2009, Baskdse 1652; 27, 2500-2900 m,
23.07.2009, Baskose 1756.

Ranunculus ar gyreus Boiss., 45, 1150-1200 m, 05.05.2008,
Bagkose 721; 18, 1700-1900 m, 14.05.2009, Baskose 875.
Ranunculus cuneilaminatus Geruter & Burdet, 21, 1750-
2000 m, 22.05.2008, Basgkose 987.

= Ranunculus cuneatus Boiss. (IPNI, 2010)

Ranunculus reuterianus Boiss., 23, 2000-2300 m, 05-05-
2008, Baskose 747; 18, 1700-1900 m, 14.05.2008, Baskose
874, Endemik, LC.

Ranunculus illyricus L. subsp. illyricus, 29, 1700-1950 m,
23.06.2007, Baskose 533.

Ranunculus isthmicus Boiss. subsp. stenopporum Davis,
6, 1050-1150 m, 13.04.2008, Baskdse 597; 7, 1050-1150 m,
05.05.2008, Baskose 802, Iran-Tur.

Ranunculus arvensis L., 34, 1300 m, 05.05.2008, Baskdse
772, lIran-Tur.

Ranunculus sceleratus L., 14, 1350 m, 09.06.2009, Baskdse
1511.

Ceratocephala falcata (L.) Pers., 2, 1050 m, 15.04.2007,
Baskose 417.

= Ceratocephalus falcatus (L.) Pers. (Greuter vd., 1984 —
1989; IPNI, 2010).

Ceratocephalus testiculatus (Crantz) Roth, 18, 1700-1900
m, 14.05.2008, Baskdse 879.

PAPAVERACEAE

Glaucium corniculatum (L.) Rudolp subsp. corniculatum,
6, 1050-1150 m, 05.05.2008, Baskdse 669; 1, 1200 m,
16.05.2009, Baskose 1477.

Glaucium leiocar pum Boiss., 3, 1000-1050 m, 14.05.2008,
Baskose 815; 7, 1050-1150 m, 14.08.2009, Bagkose 1777.
Roemeria hybrida (L.) DC. subsp. hybrida, 6, 1050-1150
m, 05.05.2008, Baskdse 658.
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Roemeria refracta DC., 6, 1050-1150 m, 05.05.2008,
Bagkdse 680; 32, 1300-1400 m, 31.05.2008, Baskose 1017,
Iran-Tur.

Papaver polychaetum Schott & Kotshy, 38, 3000-3200 m,
23.07.2009, Baskose 1769, Endemik, LC.

Papaver macrostomum Boiss. & Huet ex Boiss., 15, 1300
m, 09.06.2009, Baskose 1518, Iran-Tur.

Papaver rhoeas L., 6, 1050-1150 m, 22.05.2008, Baskdse
919; 16, 1300 m, 14.05.2009, Baskose 869.

Papaver dubium L., 32, 1300-1400 m, 16.07.2008, Baskdse
1275.

Hypecoum imberbe Sibth. & Sm., 11 1400 m, 23.06.2007,
Bagkdse 500.

*Fumaria officinalis L., 6, 1050-1150 m, 05.05.2008,
Bagkdse 674.

Fumaria parviflora Lam., 11, 1400 m, 22.05.2008, Baskose
960.

BRASSICACEAE (CRUCIFERAE)

*Brassica nigra (L.) Koch, 2, 1050 m, 18.04.2009, Baskose
1419.

*Brassicarapal., 2, 1050 m, 18.04.2009, Baskose 1426.
Erussica elongata (Ehrh.)) G.H. Loos, 10, 1400 m,
31.05.2008, Baskose 993, Iran-Tur.

=Brassica elongata Ehrh. (IPNI, 2010)

Sinapisarvensis L., 45, 1150-1200 m, 05.05.2008, Baskose
695.

*Hirschfeldia incana (L.) Lagr.-Foss. subsp. geniculata
(Desf.) Maire, 31, 1450 m, 31.05.2008, Baskose 1046.

= Hirschfeldia incana (L.) Lagr.-Foss. (Greuter vd., 1984 -
1989).

Eruca sativa Mill., 15, 1300 m, 09.06.2009, Baskose 1513.
Crambe orientalis L. var. orientalis, 8, 1000-1050 m,
14.05.2008, Baskose 855, Iran-Tur.

Conringia orientalis (L.) Andrz., 45, 1150-1200 m,
05.05.2008, Bagkose 694.

Conringia clavata Boiss., 6, 1050-1150 m, 13.04.2008,
Bagkdse 601.

= Conringia perfoliata (C.A.Mey.) Busch (Greuter vd., 1984
- 1989).

Lepidium perfoliatum L., 6, 1050-1150 m, 05.05.2008,
Bagkdse 660; 1, 1200 m, 16.05.2009, Bagkdse 1479.
Lepidium latifolium L., 36, ¢esme kenarlari, 1300 m,
17.06.2009, Bagkoae 1659.

Cardaria draba (L.) Desv. subsp. draba, 34, 1300 m,
05.05.2008, Bagkose 787.

Cardaria draba (L.) Desv. subsp. chalepensis (L.) O.E.
Schulz, 32, 1300-1400 m, 31.05.2008, Baskdse 1014, Iran-
Tur.

Isatis floribunda Boiss. ex Bornm., 49, 1400 m, 09.06.2009,
Bagkose 1529; 1, 1200 m, 16.05.2009, Baskose 1481,
Endemik, LC, Iran-Tur.

Aethionema arabicum (L.) Andrz. ex DC., 7, 1050-1150
m, 05.05.2008, Baskose 794; 6, 1050-1150 m, 22.05.2008,
Bagkdse 917.

Kandis perfoliata ( L. ) Kerguélen, 44, 1300-1450 m,
13.04.2008, Baskose 628; 45, 1150-1200 m, 05.05.2008,
Bagkdse 689.

= Thlaspi perfoliatum L. (IPNI, 2010)

Capsella bursa-pastoris (L.) Medik., 8, 1000 m,
15.04.2007, Bagkose 411; 23, 2000-2300 m, 05.05.2008,
Bagkose 757.

Boreava orientalis Jaub. & Spach., 3, 1000-1050 m,
14.05.2008, Baskose 817, Iran-Tur.

Euclidium syriacum (L.) R.Br., 1, 1200 m, 16.05.2009,
Bagkdse 1482.

Neslia apiculata Fisch., 5, 1200 m, 16.05.2009, Baskose
1463.

Fibigia eriocarpa (DC.) Boiss.,, 9, 1500-1750 m,
23.06.2007, Bagkdse 439; 50, 1650 m, 09.06.2009, Baskose
1554,

Alyssum linifolium Steph. ex Willd. var. linifolium, 4, 1100
m, 13.04.2008, Bagkose 610; 6, 1050-1150 m, 22.05.2008,
Bagkdse 922.

Alyssum aureum (Fenzl) Boiss., 5, 1200 m, 18.04.2008,
Baskose 1414, Iran-Tur.

Alyssum huetii Boiss., 5, 1200 m, 18.04.2009, Baskose
1417, Endemik, LC, Iran-Tur.

Alyssum dasycarpum Steph. ex Willd., 3, 1000-1050 m,
22.05.2008, Baskose 961; 1, 1200 m, 28.04.2009, Baskdse
1442.

Alyssum desertorum Stapf var. desertorum, 6, 1050-1150
m, 05.05.2008, Baskose 663; 5, 1200 m, 18.04.2009, Baskose
1418.

Alyssum minutum Schleich. ex DC., 23, 2000-2300 m,
05.05.2008, Bagkose 756.

Alyssum minus (L.) Roth var. minus, 6, 1050-1150 m,
13.04.2008 Bagkose 648.

Alyssum strigosum Banks & Sol. subsp. strigosum, 6,
1050-1150 m, 05.05.2008, Baskose 647; 45, 1150-1200 m,
05.05.2008, Baskose 724.

Alyssum strigosum Banks & Sol. subsp. cedrorum (Scott &
Kotschy) Dudley, 6, 1050-1150 m, 05.05.2008, Baskdse 656;
5, 1200 m, 18.04.2009, Bagkose 1410.

Alyssum paphlagonicum (Hausskn.) Dudley, 2, 1050 m,
18.04.2009, Baskose 1420, Endemik, LC.

Alyssum sibiricum Willd.,, 34, 1300 m, 14.05.2008,
Baskose 834.

Alyssum murale Waldst. & Kit. subsp. murale var. murale,
29, 1700-1950 m, 23.06.2007, Baskose 537; 36, 1300 m,
15.06.2008, Bagkose 1101.

Clypeola jonthlaspi L., 6, 1050-1150 m, 13.04.2008,
Baskose 595.

Draba bruniifolia Stev. subsp. bruniifolia, 23, 2000-2300
m, 05.05.2008, Baskose 759.

Draba cappadocica Boiss. & Bal, 23, kaya uzerleri, 2000-
2300 m, 05.05.2008, Baskdse 758; 29, 1700-1950 m,
31.05.2008, Baskose 1025, Endemik, LC, Iran-Tur.

Draba huetii Boiss., 50, mese iclerindeki kayalik alanlar,
1650 m, 09.06.2009, Bagkdse 1559.

Erophila verna (L.) Chevall. subsp. verna, 20, 1550 m,
13.04.2008, Baskose 606; 21, 1750-2000 m, 22.05.2009,
Bagkdse 980.

Arabis caucasica Willd. subsp. caucasica, 29, 1700-1950
m, 13.04.2008, Bagkose 639.

Arabis nova Vill., 6, 1050-1150 m, 05.05.2008, Baskdse
681; 45, 1150-1200 m, 05.05.2008, Baskdse 732.

Arabis glabra ( L. ) Bernh.,, 19, 1650 m, 17.06.2009,
Baskose 1625.

= Turritisglabra L. (IPNI, 2010)

Nasturtium officinale R.Br., 14, 1350 m, 02.08.2008,
Bagkdse 1338.

Mathiola longipetala (Vent.) DC subsp. bicornis (Sibth. &
Smith) P.W.Ball, 6, 1050-1150 m, 05.05.2008, Baskdse 644;
3, 1000-1050 m, 14.05.2008, Baskdse 816.

Hesperis bicuspidata (Willd.) Poir., 45, 1150-1200 m,
05.05.2008, Baskose 696.

Malcolmia africana (L.) R.Br., 2, 1050 m, 18.04.2009,
Bagkdse 1425.

Malcolmia torulosa (Desf.) Boiss., 2, 1050 m, 18.04.1009,
Bagkdse 1430.

= Torularia torulosa (Desf.) O.E. Schulz (Greuter vd., 1984 -
1989).
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Sterigmostemum  sulphureum (Banks & Sol.) Bornm.
subsp. sulphureum, 3, 1000-1050 m, 14.05.2008, Baskose
821, Iran-Tur.

Erysmum crassipes Fisch. & C.A. Mey., 11, 1400 m,
15.06.2008, Baskdse 1167.

Goldbachia laevigata (M. Bieb.) DC., 3, 1000-1050 m,
14.05.2008, Baskose 812; 1, 1200 m, 28.04.2009, Basgkose
1445, Iran-Tur.

Alliaria petiolata (M. Bieb.) Cavara & Grande, 15, 1300 m,
16.05.2009, Baskose 1502.

Sisymbrium altissmum L., 38, 1300 m, 05.05.2008,
Bagkose 788; 13, 1300 m, 31.05.2009, Bagkose 1041.
Sisymbrium loeselii L., 9, 1500-1750 m, 23.06.2007,
Bagkdse 461.

Descurainia sophia (L.) Webb ex Prantl, 46, 1300 m,
05.05.2008, Baskose 792.

Camelina microcarpa Andrz., 45, 1150-1200 m,
05.05.2008, Baskose 705.

Camelina hispida Boiss. var. grandiflora (Boiss.) Hedge, 6,
1050-1150 m, 05.05.2008, Baskdse 677; 38, 1300 m,
05.05.2008, Baskose 783, Endemik, LC.

RESEDACEAE

Reseda lutea L. var. lutea, 45, 1150-1200 m, 05.05.2008,
Baskdse 697; 13, 1100 m, 22.05.2008, Baskdse 899.

CISTACEAE

Helianthemum ledifolium (L.) Miller var. microcarpum
Willk., 45, 1150-1200 m, 05.05.2008, Baskdse 720; 1, 1200
m, 28.04.2009, Baskose 1441.

Helianthemum salicifolium (L.) Miller, 43, 1500 m,
15.06.2008, Baskdse 1064.

VIOLACEAE

Viola occulta Lehm., 29, 1700-1950 m, 23.06.2007,
Bagkose 540.

Viola parvula Tineo, 20, 1550 m, 13.04.2008, Baskose 608;
31 1650 m, 13.04.2008, Baskdse 618.

Viola arvensis Murray subsp. kitaibeliana (Schult.) Mateo
& Figuerola, 6, 1050-1150 m, 13.04.2008, Bagkose 598.

= Viola kitaibeliana Roem. & Schult. (IPNI, 2010).

CARYOPHYLLACEAE

Arenaria serpyllifolia L., 9, 1500-17 m, 23.06.2007,
Bagkose 479; 6, 1050-1150 m, 22.05.2003, Baskdse 920.
Arenaria ledebauriana Fenzl var. ledebauriana, 9, 1500—
1750 m, 23.06.2007, Baskdse 475; 38, 1900-2200 m,
26.06.2009, Baskose 1702, Endemik, LC.

Minuartia aizoides (Boiss.) Bornm., 25, 2500-3000 m,
26.06.2009, Baskose 1663.

Minuartia hirsuta (M. Bieb.) Hand.-Mazz. subsp. falcata
(Gris) Mattf., 23, 2000-2300 m, 14.05.2008, Baskose 894;
38, 1900-2200 m, 26.06.2009, Baskdse 1703

Minuartia juniperina (L.) Maire & Petitm., 9, 1500-1750
m, 23.06.2007, Baskose 460; 18, 1700-1900 m, 14.05.2008,
Bagkose 887; 21, 1750-2000 m, 22.05.2008, Baskose 977.
Minuartia sclerantha (Fisch. & C.A. Mey.) Thell., 6, 1050-
1150 m, 05.05.2008, Bagkdse 670; 21, 1750-2000 m,
22.05.2008, Bagkose 975, Iran-Tur.

Minuartia corymbulosa (Boiss. & Bal) McNeill var.
corymbulosa, 9, 1500-1750 m, 23.06.2007, Baskose 432;
36, 1300 m, 15.06.2008, Baskdse 1108, Endemik, NT, Iran-
Tur.

*Stellaria media (L.) Vill subsp. media, 43, 1500 m,
23.10.2008, Baskose 1402.

Cerastium gnaphalodes Fenzl.,, 27, 2500-2900 m,
23.07.2009, Basgkose 1757, Endemik, LC.
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Cerastium dichotomum L. subsp. dichotomum, 45, 1150-
1200 m, 05.05.2008, Baskose 714; 34, 1300 m, 14.05.2008,
Baskose 829.

Cerastium fragillimum Boiss., 32, 1300-1400 m,
16.03.2008, Basgkose 591.

Cerastium gracile Dufour, 18, 1700-1900 m, 14.05.2008,
Bagkdose 881.

Holosteum umbellatum L. var. umbellatum, 6, 1050-1150
m, 13.04.2008, Bagkose 596; 20, 1550 m, 13.04.2008,
Baskose 607.

Telephium imperati L. subsp. orientale (Boiss.) Nyman, 11,
1400 m, 15.06.2008, Bagkose 1167.

Dianthus micranthus Boiss. & Heldr., 26, 1900-2400 m,
23.07.2009, Baskose 1740; 27, 2500-2900 m, 23.07.2009,
Bagkdse 1753.

Dianthus liboschitzianus Ser. ex DC., 38, 1900-2200 m,
15.07.2008, Baskose 1219; 26, 1900-2400 m, 23.07.20009,
Baskose 1740, Endemik, LC, Iran-Tur.

= Dianthus zederbaueri Vierh. (IPNI, 2010)

Dianthus critinus Sm. var. critinus, 9, 1500-1750 m,
23.06.2007, Bagkose 442.

Dianthus calocephalus Boiss., 32, 1300-1400 m,
23.06.2007, Bagkose 561.

Petrorhagia alpina (Habl.) Ball & Heywood subsp. alpina,
29, 1700-1950 m, 17.06.2009, Bagkdse 1638.

Velezia rigida L., 9, 1500-1750 m, 23.06.2007, Baskdse
478.

Sapanoria prostata Willd. subsp. prostata, 9, 1500-1750
m, 23.06.2007, Baskose 443; 12, 1100 m, 22.05.2008,
Baskése 909, 1, 1200 m, 16.05.2009, Bagkdse 1503,
Endemik, LC, Iran-Tur.

Phrynella ortegioides (Fisch. & C.A. Mey.) Pax &
K.Hoffm., 23, kaya 0zerleri, 2000-2300 m, 14.08.2009,
Baskose 1811, Endemik, NT, Iran-Tur.

= Phryna ortegioides (Fisch. & C.A. Mey.) Pax & Hoffm.
(Greuter vd., 1984 - 1989).

Gypsophila viscosa Murr., 3, 1000-1050 m, 14.05.2008,
Bagkdse 805, Iran-Tur.

Gypsophila venusta Fenzl, 6, 1050-1150 m, 22.05.2008,
Basko6se 943, Iran-Tur.

*Bolanthus frankenioides (Boiss.) Barkoudah var.
frankenioides, 26, 1900-2400 m, 23.07.2009, Baskose 1726;
27, 2500-2900 m, 23.07.2009, Bagkose 1753, Endemik, LC.
Vaccaria hispanica (Mill.) Rauschert subsp. pyramidata
(Medik.) Holub, 3, 1000-1050 m, 22.05.2008, Bagkdse 948.
= Vaccaria pyramidata Medik. var. pyramidata (IPNI, 2010)
Silene longipetala Vent., 45, 1150-1200 m, 05.05.2008,
Bagkdse 707, Iran-Tur.

Silene armena Boiss. var. armena, 30, 1500 m, 16.07.2008,
Bagkdse 1289; 23, 2000-2300 m, 14.10.2008, Bagkose 1382.
Silene chlorifolia Sm., 33, 1400 m, 15.06.2008, Baskose
1131, Iran-Tur.

Silene argentea Ledeb., 3, 1000-1050 m, 14.05.2008,
Baskose 808; 12, 1100 m, 22.05.2008, Baskdse 913, Iran-
Tur.

= Slene cappadocica Boiss. & Heldr. (Greuter vd., 1984 -
1989).

Silene spergulifolia (Desf.) M. Bieb, 38, 1300 m,
14.05.2008, Bagkose 831; 6, 1050-1150 m, 22.05.2008,
Baskose 918, Iran-Tur.

Silene supina Bieb. subsp. pruinosa (Boiss.) Chowdh., 26,
1900-2400 m, 23.07.2009, Baskose 1742; 27, 2500-2900 m,
23.07.2009, Baskose 1752.

Silene dianthoides Pers., 25, 2500-3000 m, 26.06.2009,
Bagkose 1662; 27, 2500-2900 m, 23.07.2009, Baskose 1749,
Iran-Tur.
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Silene odontopetala Fenzl, 36, 1300 m, 15.06.2008, Bagkose
1100; 38, 1900-2200 m, 15.07.2008, Baskose 1222.

Silene vulgaris (Moench) Garcke var. vulgaris, 32, 1300-
1400 m, 31.05.2008, Bagkdse 1012.

Silene rhynchocar pa Boiss., 29, 1700-1950 m, 31.05.2008,
Baskdose 1033; 50, 1650 m, 09.06.2009, Baskose 1565.
Silene alba (Miller) Krause subsp. divaricata (Reichb.)
Walters, 16, 1300 m, 14.05.2008, Baskdse 872; 10, 1400 m,
31.05.2008, Baskose 1004.

Silene dichotoma Ehrh. subsp. dichotoma, 15, 1300 m,
09.06.2009, Bagkose 1515; 49, 1400 m, 09.06.2009, Baskose
1528.

Silene subconica Friv., 6, 1050-1150 m, 05.05.2008,
Baskdse 643; 8, 1000-1050 m, 15.05.2008, Baskdse 856.
Silene lydia Boiss., 34, 1300 m, 14.05.2008, Baskose 830,
Dogu Akd.

Silene conoidea L., 55, 1150-1200 m, 05.05.2008, Baskose
706.

Otites muradicus (Schischk.) Devyatov, 6, 1050-1150 m,
16.05.2009, Baskdse 1505; 35, 1300 m, 09.06.2009, Baskdse
1521, Endemik, LC, lran-Tur.

= Slene muradica Schischk. (IPNI, 2010)

Atocion compactum (Fisch. ex Hornem.) Tzvelev, 47,
1500-1700 m, 15.07.2008, Baskose 1260; 30, 1500 m,
14.08.2009, Baskose 1484.

= Slene compacta Fisch. ex Hornem (IPNI, 2010).
Cucubalus baccifer L., 15, 1300 m, 14.08.2009, Baskose
1796.

Agrostemma githago L., 43, 1500 m, 15.06.2008, Baskose
1061.

* Agrostemma gracilis Boiss., 9, 1500-1750 m, 23.06.2007,
Bagkose 464; 37, 1400-1500 m, 17.06.2009, Baskose 1611,
Dogu Akd.

ILLECEBRACEAE

HerniariaglabralL., 29, 1700-1950 m, 31.05.2008, Basgkdse
1024.

Herniaria incana Lam., 5, 1200 m, 16.05.2009, Baskdse
1470; 50, 1650 m, 09.06.2009, Baskdse 1556.

Par onychia kurdica Boiss. subsp. kurdica var. kurdica, 9,
1500-1750 m, 23.06.2007, Bagkdse 476; 6, 1050-1150 m,
22.05.2008, Baskose 925.

Scleranthus annuus L. subsp. polycarpus (L.) Thell., 32,
1300-1400 m, 31.05.2008, Bagkose 1015.

POLYGONACEAE

Aconogonon alpinum (All) Schur, 24, 2400-2800 m,
26.06.2009, Baskose 1661; 27, 2500-2900 m, 23.06.2009,
Baskose 1760, Avr.-Sib.

= Polyganum alpinum All. (IPNI, 2010).

Persicaria amphibia (L.) Delarbre, 14, 1350 m, 16.07.2008,
Bagkose 1308.

= Polygonum amphibium L. (Greuter vd., 1984 — 1989; IPNI,
2010).

Persicaria lapathifolia (L.) Gray, 16, 1300 m, 31.05.2008,
Baskose 1054; 14, 1350 m, 16.07.2008, Baskose 1311.

= Polygonum lapathifolium L. (IPNI, 2010).

Polygonum cognatum C.F.W. Meissn.,, 48, 1500 m,
15.06.2008, Bagkose 1080.

Polygonum arenastrum Boreau, 16, 1300 m, 14.05.2008,
Bagkose 861.

Fallopia convolvulus (L.) A.Lbve, 33, 1400 m, 15.06.2008,
Bagkdse 1118.

= Polygonum convolvulus L. (Greuter vd., 1984 — 1989;
IPNI, 2010).

Acetosella vulgaris Fourr., 34, 1300 m, 14.05.2008, Baskose
832.

= Rumex acetosella L. (IPNI, 2010).

Rumex scutatus L., 38, 1900-2200 m, 17.06.2008, Baskdse
1186.

Rumex tuberosus L. subsp. horizontalis (Koch) Rech., 33,
1400 m, 15.06.2008, Baskose 1116.

Rumex crispusL., 13, 1300 m, 31.05.2008, Baskose 1038.
Rumex conglomeratus Murray, 14, 1350 m, 16.07.2008,
Bagkdse 1313.

CHENOPODIACEAE

Dysphania botrys (L.) Mosyakin & Clemants, 9, 1500-
1750 m, 23.06.2007, Baskose 450; 8, 1000-1050 m,
14.05.2008, Baskose 840.

= Chenopodium botrys L. (IPNI, 2010).

Blitum virgatum L., 26, 1900-2400 m, 23.09.2009, Baskdse
1739.

= Chenopodium foliosum (Moench) Aschers. (Greuter v.,
1984 — 1989)

*Chenopodium vulvaria L., 8, 1000-1050 m, 14.05.2008,
Bagkose 848.

Salsola kali L. subsp. ruthenica (lljin) Soo, 8, 1000-1050
m, 14.05.2008, Baskose 849.

= Salsola ruthenica lljin (Greuter vd., 1984 — 1989).

Noaea mucronata (Forssk.) Aschers & Schweinf. subsp.
mucronata, 7, 1050-1150 m, 14.10.2008, Baskose 1381.

AMARANTHACEAE
Amaranthus retroflexus L., 14, 1350 m, 23.10.2008,
Baskose 1388.

CLUSIACEAE (GUTTIFERAE)

Hypericum pseudolaeve N. Robson, 32, 1300-1400 m,
09.06.2009, Baskose 1538, Endeik, LC, Iran-Tur.
Hypericum scabrum L., 38, 1900-2200 m, 17.06.2008,
Baskose 1190, Iran-Tur.

Hypericum linarioides Bosse, 26, 1900-2400 m,
23.07.2009, Baskose 1714.

Hypericum origanifolium Willd., 33, 1400 m, 15.06.2008,
Baskose 1123; 37, 1400-1500 m, 17.06.2009, Baskose 1624
Hypericum perforatum L., 36, 1300 m, 15.06.2008,
Bagkdse 1099.

MALVACEAE

Malva sylvestrisL., 14, 1350 m, 16.07.2008, Baskose 1312.
Malva neglecta Wallr., 29, 1700-1950 m, 23.06.2007,
Bagkdse 531.

Alcea biennis Winterl, 10, 1400 m, 16.07.2008, Baskose
1320.

LINACEAE

Linum mucronatum Bertol. subsp. armenum (Bordz.)
Davis, 12, 1100 m, 22.05.2008, Baskose 900, Iran-Tur.
Linum nodiflorum L., 6, 1050-1150 m, 22.05.2008,
Baskose 925, Akdeniz.

Linum austriacum L. subsp. austriacum, 23, 2000-2300 m,
05.05.2008, Baskose 738.

GERANIACEAE

Geranium robertianum L., 13, 1300 m, 31.05.2008,
Baskose 1043.

Geranium molle L. subsp. molle, 43, 1500 m, 23.10.2008,
Baskose 1400.

Geranium tuberosum L. subsp. tuberosum, 5, 1200 m,
18.04.2009, Bagkose 1412.

Geranium macrostylum Boiss., 18, 1700-1900 m,
14.05.2008, Baskose 873, Dogu Akd.
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Geranium pyrenaicum Burm.f., 21, 1750-2000 m,
22.05.2008, Baskose 982; 14, 1350 m, 02.08.2008, Baskose
1340.

Erodium cicutarium (L.) L'Her. subsp. cicutarium, 4, 1100
m, 13.04.2008, Baskose 612.

ZYGOPHYLLACEAE

Tribulus terrestris L., 15, 1300 m, 14.09.2009, Baskose
1799.

Peganum harmala L., 6, 1050-1150 m, 05.05.2008,
Bagkose 683.

RUTACEAE
*Haplophyllum vulcanicum Boiss. & Heldr., 2, 1050 m,
17.06.2009, Baskdse 1606, Endemik, VU, Iran-Tur.

SIMAROUBACEAE
Ailanthus altissma (Mill.) Swingle, 14, 1350 m,
14.08.2009, Baskose 1810.

ACERACEAE

Acer platanoides L., 30, 1500 m, 16.07.2008, Baskdse 1301
Avr.-Sib.

Acer hyrcanum Fisch.&C.A. Mey. subsp. tauricolum
(Boiss. & Bal.) Yalt., 47, 1500-1700 m, 15.07.2008, Baskose
1266.

Acer negundo L., 14, 1350 m, 16.07.2008, Baskose 1317.

VITACEAE
Vitis viniferea L., 8, 1000-1050 m, 14.05.2008, Baskdse
853.

FABACEAE (LEGUMINOSAE)

Genista sessilifolia DC., 3, 1000-1050 m, 22.05.2008,
Bagkose 946, Iran-Tur.

Robinia pseudoacacia L., 31, 1450 m, 09.06.2009, Baskdse
1544,

Galega officinalis L., 14, 1350 m, 16.07.2008, Baskose
1306, Avr.-Sib.

Colutea cilicica Boiss. & Bal, 45, 1150-1200 m, 05.05.2008,
Baskose 703; 43, 1500 m, 09.06.2009, Baskose 1535.
Astragalus hamosus L., 16, 1300 m, 14.05.2008, Baskose
864.

Astragalus depressus L. var. depressus, 23, 2000-2300 m,
05.05.2008, Bagkose 749.

Astragalus matthewsiae Podl. & Kirch., 12, 1100 m,
22.05.2008, Baskose 915, Endemik, CR, Iran-Tur.

= Astragalus victoriae Podlech & Agerer-Kirchoff (Greuter
vd., 1984 - 1989).

*Astragalus leporinus Boiss. var. leporinus, 18, 1700-1900
m, 14.05.2008, Baskose 882.

Astragalus tragacanthoides L. subsp. pinetorum (Boiss.)
Podlech, 17, 1500-1650 m, 16.05.2009, Baskdse 1494,
Endemik, LC, Iran-Tur.

= Astragal us pinetorum Boiss. (IPNI, 2010)

Astragalus pycnocephalus Fisch. var. pycnocephalus, 29,
1700-1950 m, 31.05.2009, Baskdse 1017, Iran-Tur.
Astragalus lagurus Willd, 9, 1500-1750 m, 23.06.2007,
Bagkose 459, Iran-Tur.

Astragalus macr ocephalus Willd. subsp. finitimus (Bunge)
Chamberlain, 10, 1400 m, 16.07.2008, Baskose 1321, Iran-
Tur.

Astragalus lineatus Lam. var. jildisanus (Bornm.)
Matthews, 38, 1900-2200 m, 17.06.2008, Baskose 1176.
Astragalus odoratus Lam., 29, 1700-1950 m, 23.06.2007,
Baskdose 530.
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Astragalus mesogitanus Boiss.,, 3, 1000-1050 m,
14.05.2008, Baskose 806; 1, 1200 m, 28.04.2009, Baskose
1449, Endemik, LC.

Astragalus lycius Boiss., 10, 1400 m, 31.05.2008, Baskose
994; 5, 1200 m, 16.05.2009, Baskose 1464, Endemik, LC.
Astragalus elongatus Willd. subsp. elongatus, 45, 1150-
1200 m, 05.05.2008, Baskose 733.

Astragalus angustifolius Lam. subsp. angustifolius var.
angustifalius, 23, 2000-2300 m, 05.05.2008, Baskose 755.
Astragalus angustifolius Lam. subsp. pungens (Willd.)
Hayek, 21, 1750-2000 m, 22.05.2008, Bagkose 977.
Astragalus gymnolobus Fisch., 35, 1300 m, 16.05.2009,
Baskose 1497, Endemik, LC, Iran-Tur.

Astracantha microcephala (Willd.) Podl., 23, kuru dere
yatagi igleri, 2000-2300 m, 09.09.2009, Baskdse 1815, Iran-
Tur.

= Astragalus microcephalus Willd. (Greuter vd., 1984 -
1989).

Astracantha acmophylla (Bunge) Podlech, 9, 1500-1750 m,
23.06.2007, Baskose 435; 38, 1900-2200 m, 26.06.2009,
Baskose 1706, Iran-Tur.

= Astragalus acmophyllus Bunge (IPNI, 2010).

Astracantha wiedemanniana (Fischer) Podlech, 9, 1500-
1750 m, 23.06.2007, Baskose 502, Iran-Tur.

= Astragalus wiedemanniana Fisch. (IPNI, 2010).

Vicia cracca L. subsp. stenophylla Vell., 29, 1700-1950 m,
23.06.2007, Baskose 516.

Vicia canescens Labill. var. leucomolla (Bornm.) Davis, 26,
1900-2400 m, 23.07.2009, Bagkose 1725, Endemik, LC,
Iran-Tur.

*Vicia articulata Hornem., 32, 1300-1400 m, 16.07.2008,
Bagkdse 1274, Akd.

*Vicia monantha Retz., 2, 1050 m, 18.04.2009, Baskose
1429.

*Vicia hirsuta (L.) S. F. Gray, 37, 1400-1500 m, 17.06.20009,
Baskose 1608.

*Vicia truncatula Fisch. & M. Bieb.,, 19, 1650 m,
17.06.2009, Baskose 1635, Avr.-Sib.

*Vicia anatolica Turrill, 43, 1500 m, 15.06.2008, Baskose
1062; 32, 1300-1400 m, 23.06.2007, Baskose 567, Iran-Tur.
*Vicia cuspidata Boiss., 9, 1500-1750 m, 23.06.2007,
Bagkose 455; 11, 1400 m, 22.05.2008, Baskdse 959, Dogu
Akd.

*VicialathyroidesL., 9, 1500-1750 m, 17.06.2009, Baskose
1595.

Vicia sativa L. subsp. sativa, 5, 1200 m, 09.06.2009,
Bagkdse 1541.

Vicia sativa L. subsp. nigra (L.) Ehrh. var. nigra, 37, 1400-
1500 m, 17.06.2009, Baskose 1615.

Ervum caesareum (Boiss. & Balansa) Stank., 32, 1300-
1400 m, 23.06.2007, Baskdse 568, Endemik, LC, Iran-Tur.
= Vicia caesarea Boiss. & Bal (IPNI, 2010)

Lens orientalis (Boiss.) Hand.- Mazz., 9, 1500-1750 m,
23.06.2007, Bagkose 488.

Lathyrus aureus (Steven) Bornm., 30, 1500 m, 16.07.2008,
Baskése 1300; 50, 1650 m, 09.06.2009, Baskose 1567,
Oksin.

Lathyrus brachypterus Celak. var. haussknecktii (Sirj.)
Davis, 9, 1500-1750 m, 23.06.2007, Baskose 471; 41, 1800—
1900 m, 15.07.2008, Bagkdse 1259, Endemik, LC, Iran-Tur.
Lathyrus digitatus (M. Bieb.) B.Fedtsch., 5, 1200 m,
16.05.2009, Baskdse 1466; 18, 1700-1900 m, 16.05.2009,
Bagkdse 1495.

Lathyrus czeczottianus Bassler, 21, 1750-2000 m,
22.05.2008, Baskose 976; 43, 1500 m, 02.08.2008, Bagkose
1329, Endemik, LC.

LathyrusciceraL., 46, 1300 m, 05.05.2008, Baskose 791.
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*Lathyrus nissolia L., 50, 1650 m, 09.06.2009, Baskose
1550.

Pisum sativum L. subsp. elatius (M. Bieb.) Asch. & Graebn.
var. elatius, 12, 1100 m, 22.05.2008, Baskose 911; 33, 1400
m, 15.06.2008, Baskose 1115, Akdeniz.

Ononis spinosa L. subsp. leiosper ma (Boiss.) Sirj., 15, 1300
m, 14.08.2009, Bagkdse 1799.

Trifolium repens L. var. repens, 23, 2000-2300 m,
14.05.2008, Baskose 893.

Trifolium hybridum L. var. anatolicum (Boiss.) Boiss., 36,
¢esme kenarlari, 1300 m, 17.06.2009, Baskose 1646; 26,
1900-2400 m, 23.07.2009, Baskose 1713.

Trifolium campestre Schreb., 11, 1400 m, 22.05.2008,
Bagkdse 950.

Trifolium physodes Stev. ex M. Bieb. var. physodes, 30,
1500 m, 23.06.2007, Baskose 556; 50, mese iglerindeki
kayalik alanlar, 1650 m, 09.06.2009, Bagkdse 1561, Akd.
Trifolium pratense L. var. pratense, 14, 1350 m,
23.10.2008- 09.06.2009, Baskose 1391.

Trifolium pannonicum Jacq. subsp. elongatum (Willd.)
Zoh., 30, 1500 m, 23.06.2007, Baskdse 559; 32, 1300-1400
m, 23.06.2007, Baskose 572, Endemik, LC.

Trifolium phleoides Pourr. ex Willd., 29, 1700-1950 m,
23.06.2007, Baskose 538, Akdeniz.

Trifolium hirtum All., 37, 1400-1500 m, 17.06.2009,
Bagkdse 1621, Akdeniz.

Trifolium arvense L. var. arvense, 11, 1400 m, 23.06.2007,
Baskose 490.

Meéelilotus officinalis (L.) Desr., 10, 1400 m, 31.05.2008,
Bagkdse 999.

Meélilotus alba Desr., 14, 1350 m, 14.08.2009, Baskdse
1808.

*Trigonella plicata Boiss., 5, 1200 m, 16.05.2009, Baskose
1453.

Endemik, LC, Dogu Akd.

Trigonella aurantiaca Boiss., 10, 1400 m, 31.05.2008,
Baskose 1002; 2, 1050 m, 28.04.2009, Baskose 1438, Iran-
Tur.

Trigonella fischeriana Ser., 16, 1300 m, 31.05.2008,
Bask6se 1050 ve 1055, Iran-Tur.

Trigonella astroites Fisch. & C.A. Mey., 5 1200 m,
16.05.2009, Baskose 1471.

Iran-Tur.

Trigonella crassipes Boiss. 1, 1200 m, 28.04.2009, Bagkose
1443, Iran-Tur.

Trigonella monantha C.A. Mey. subsp. monantha, 11,
1400 m, 22.05.2008, Baskose 949; 16, 1300 m, 31.05.2008,
Bagkdse 1052, Iran-Tur.

Trigonella monantha C.A.Meyer subsp. subsp. noeana
(Boiss.) Hub.-Mor., 16, 1300 m, 31.05.2008, Baskdse 1053,
Iran-Tur.

Trigonella monspeliaca L., 5, 1200 m, 16.05.2009, Baskose
1459, Akd.

Trigonella isthmocarpa Boiss. & Bal., 12, 1100 m,
22.05.2008, Baskose 904, Endemik, VU, Iran-Tur.
Trigonella coerulescens (M. Bieb.) Hal., 6, 1050-1150 m,
05.05.2008, Baskose 662; 5, 1200 m, 16.05.2009, Bagkose
1467, Iran-Tur.

Medicago lupulina L., 15, 1300 m, 09.06.2009, Baskdse
1516.

Medicago sativa L. subsp. sativa, 16, 1300 m, 31.05.2008,
Baskose 1056; 36, 1300 m, 15.06.2008, Baskdse 1110.
Medicago minima (L.) Bartal. var. minima, 49, 1400 m,
09.06.2009, Baskose 1523.

Medicago rigidula (L.) All. var. rigidula, 16, 1300 m,
31.05.2008, Bsakose 1057.

Lotus corniculatus L. var. corniculatus, 14, 1350 m,
09.06.2009, Baskose 1507.

Lotus corniculatus L. var. tenuifolius L., 30, 1500 m,
23.06.2007, Baskose 558; 26, 1900-2400 m, 23.07.2009,
Bagkdse 1732.

Lotus corniculatus L. var. alpinus Ser., 43, 1500 m,
23.10.2008, Bagkose 1401; 51, 1550 m, 09.06.2009, Baskose
1571

L otus aegeaus (Gris) Boiss., 9, 1500-1750 m, 23.06.2007,
Bagkose 481, Iran-Tur.

Anthyllis vulneraria L. subsp. variegata (Boiss.) Cullen,
29, 1700-1950 m, 23.06.2007, Baskose 549, Endemik, LC,
Dogu Akd.

Securigera varia (L.) Lassen, 32, 1300-1400 m, 23.06.2007,
Baskose 560; 33, 1500 m, 16.07.2008, Baskose 1296.

= Coronilla varia L. subsp. varia (Greuter vd., 1984 — 1989;
IPNI, 2010).

Onobrychis montana DC subsp. cadmea (Boiss.) P.W.
Ball, 38, 1900-2200 m, 15.07.2008, Baskdse 1229; 25, 2500-
3000 m, 26.06.2009, Bagkdse 1666.

Onobrychisarenaria (Kit.) DC. subsp. cana (Boiss.) Hayek,
32, 1300-1400 m, 23.06.2007, Baskose 563; 34, 1300 m,
15.06.2008, Baskose 1154, Endemik, LC.

= Onobrychis armena Boiss. & Bal (Greuter vd., 1984 -
1989).

Onobrychisviciifalia Scop., 5, 1200 m, 16.05.2009, Baskose
1466.

Onobrychis hypargyrea Boiss.,, 6, 1050-1150 m,
22.05.2008, Bagkdse 929.

Onobrychis tournefortii  (Willd.) Desv., 5, 1200 m,
09.06.2009, Baskose 1542, Endemik, LC.

Alhagi pseudalhagi (M. Bieb.) Desv., 7, 1050-1150 m,
14.08.2009, Baskose 1781, Iran-Tur.

ROSACEAE

Prunus L. subsp. dasyphylla (Schur) Domin, 32, 1300-1400
m, 16.07.2008, Baskose 1285, Avr.-Sib.

Prunus x domestica L., 44, 1300-1450 m, 13.04.2008,
Bagkdse 633.

Prunus divaricata Ledeb. subsp. divericata, 16, 1300 m,
14.05.2008, Baskose 866.

Cerasus prostrata (Labill.) Ser. var. prostrata, 45, 1150-
1200 m, 18.08.2009, Bagkdse 1433.

Cerasus incana (Pallas) Spach var. velutina Brawicz, 40,
1750-1900 m, 17.06.2008, Baskose 1210; 48, 1500-1700 m,
26.06.2009, Baskose 1693, Endemik, EN, Iran-Tur.
Amygdalus orientalis Miller, 44, 1300-1450 m, 13.04.2008,
Bagkdse 632, Iran-Tur.

Rubus sanctus Schreber, 14, 1350 m, 16.07.2008, Baskdse
1305.

Potentilla argentea L., 26, 1900-2400 m, 23.07.2009,
Bagkdse 1716; 28, 3000-3200 m, 23.07.2009, Baskose 1775.
PotentillarectaL., 30, 1500 m, 23.06.2007, Baskose 555.
Potentilla argaea L., 28, 3000-3200 m, 23.07.2009, Bagkdse
1772, lran-Tur.

Geum urbanum L., 30, 1500 m, 23.06.2007, Baskose 554;
50, 1650 m, 09.06.2009, Baskose 1548.

Sanguisorba minor Scop. subsp. muricata (Spach) Brig.,
32, 1300-1400 m, 23.06.2007, Bagkdse 578.

Rosa foetida Herrm., 31, 1450 m, 31.05.2008, Baskose 1048,
Iran-Tur.

Rosa pulverulenta M. Bieb., 29, 1700-1950 m, 31.05.2008,
Bagkdse 1029.

Rosa canina L., 29, 1700-1950 m, 23.06.2007, Baskdse 515;
45, 1150-1200 m, 05.05.2008, Baskose 688.

Cotoneaster integerrimus Medik., 25, 2500-3000 m,
26.06.2009, Bagkose 1658.

Isa BASKOSE et al., The Flora of Hasan (Aksaray Region, Turkey) Mountain



Cotoneaster nummularia Fisch. & C.A. Mey., 29, 1700-
1950 m, 23.06.2007, Baskose 547; 43, 1500 m, 15.06.2008,
Bagkdose 1094.

Crataegus orientalis Pallans ex M. Bieb. var. orientalis, 17,
1500-1650 m, 05.05.2008, Baskdse 767; 36, 1300 m,
15.06.2008, Bagkose 1105;

*Crataegus orientalis M. Bieb. subsp. pojarkavae
(Kosscych) Byatt (Christensen, 1992), 43, 1500 m,
23.10.2008, Bagkdse 1409.

Crataegus orientalis M. Bieb. subsp. szovitsii (Pojark.) K.1.
Crist. (Christensen, 1992), 36, 1300 m, 15.06.2008, Baskose
1105, Iran-Tur.

= Crataegus szovitsii Pojark. (Dénmez, 2004).

Crataegus monogyna Jacg. subsp. monogyna (Christensen,
1992), 21, 1750-2000 m, 22.05.2008, Baskdse 989, 990; 33,
1500 m, 16.07.2008, Bagkdse 1303.

Crataegus monogyna Jacq. subsp. lasiocarpa (Langer) K.1.
Christ, 50, mese iclerindeki kayalik alanlar, 1650 m,
09.06.2009, Bagkose 1568; 19, 1650 m, 14.08.2009, Baskose
1794.

Sorbus umbellata (Desf.) Fritsch, 38, 1900-2200 m,
17.06.2008, Baskdse 1185.

Sorbus torminalis (L.) Crantz var. torminalis, 19, 1650 m,
17.06.2009, Baskose 1633.

*Cydonia oblonga Miller, 15, 1300 m, 16.05.2009, Baskose
1499.

Malus sylvestris Miller subsp. orientalis (Uglitzk.) Browicz
var. orientalis, 15, 1300 m, 16.05.2009, Baskose 1500.
*Pyrus communis L. subsp. sativa (DC.) DC., 43, 1500 m,
15.06.2008, Baskose 1095.

Pyrus elaeagnifolia Pallas subsp. elaeagnifolia, 21, 1750-
2000 m, 22.05.2008, Baskose 983; 33, 1400 m, 15.06.2008,
Bagkdse 1139.

LYTHRACEAE
Lythrum salicaria L., 14, 1300 m, 14.08.2009, Bagkdse
1801, Avr.-Sib.

ONAGRACEAE

Chamerion angustifolium (L.) Holub, 38, 1900-2200 m,
15.07.2008, Bagkose 1230; 19, 1650 m, 17.06.2009, Bagkose
1641.

= Epilobium angustifolium L. (IPNI, 2010).

Epilobium montanum L., 14, 1350 m, 16.07.2008, Bagkdse
1307, Avr.-Sib.

Epilobium lanceolatum Sebast. & Mauri, 30, 1500 m,
16.07.2008, Baskose 1286.

HALORAGINACEAE
Myriophyllum spicatum L., 14, 1350 m, 23.10.2008,
Bagkose 1383.

CRASSULACEAE

Umbilicus erectus DC., 9, 1500-1750 m, 23.06.2007,
Bagkose 441; 50, 1650 m, 09.06.2009, Baskose 1564.
*Rosularia sempervivum (M. Bieb.) Berger subsp.
libanoticum (Labill.) Eggli, 9, 1500-1750 m, 23.06.2007,
Basko6se 447; 43, 1500 m, 15.06.2008, Baskose 1218.

= Rosularia libanotica (Labill.) Muirhead (Greuter ve ark,
1984 — 1989).

Sedum album L., 23, 2000-2300 m, 16.07.2008, Baskose
1278.

Sedum hispanicum L. var. hispanicum, 11, 1400 m,
22.05.2009, Baskose 958; 50, 1650 m, 09.06.2009, Baskose
1555.
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Sempervivum brevipilum Muirhead, 38, 1900-2200 m,
16.07.2008, Bagkose 1273; 26, 1900-2400 m, 23.07.2009,
Baskose 1748, Endemik, EN.

SAXIFRAGACEAE

Saxifraga exarata Vill. var. exarata, 25, 2500-3000 m,
26.06.2009, Baskdse 1659, Avr.-Sib.

Saxifraga sibirica L. subsp. mollis (Sm.) Matthews, 28,
3000-3200 m, 23.07.2009, Basgkose 1766.

GROSSULARIACEAE
Ribes orientale Desf., 23, kaya Uzerleri 2000-2300 m,
09.06.2009, Baskose 1582.

APIACEAE (UMBELLIFERAE)

Eryngium campestre L. var. virens Link, 8, 1000-1050 m,
17.06.2008, Bagkdse 1211.

Echinophora tournefortii Jaub. & Spach, 14, 1350 m,
16.07.2008, Baskose 1312, Iran-Tur.

Anthriscus nemorosa Spreng., 31, 1450 m, 31.05.2008,
Baskdse 1049; 41, 1400-1500 m, 17.06.2009, Baskose 1617.
Scandix stellata Banks & Sol., 6, 1050-1150 m, 22.05.2008,
Bagkdse 928.

Scandix iberica M. Bieb., 6, 1050-1150 m, 05.05.2008,
Bagkdse 673.

Scandix pecten-veneris L., 6, 1050-1150 m, 05.05.2008,
22.05.2008, Bagkose 676.

Scandix australis L. subsp. grandiflora (L.) Thell., 6, 1050—
1150 m, 22.05.2008, Baskdse 926; 1, 1200 m, 28.04.2009,
Baskose 1450 ve 1483.

Scaligeria tripartita (Kalenicz.) Tamamsch., 19, 1650 m,
17.06.2009, Baskose 1630.

Smyrnium cordifolium (M. Bieb.) Sprengel, 9, 1500-1750
m, 17.06.2009, Baskose 1602, Iran-Tur.

Pimpinella olivieroides Boiss. & Hausskn., 33, 1400 m,
15.06.2008, Baskose 1117; 37, 1400-1500 m, 17.06.2009,
Baskose 1613.

Pimpinella tragium Vill. subsp. lithophila (Schischkin)
Tutin, 40, 1750-1900 m, 15.07.2008, Baskdse 1248; 48,
1500-1700 m, 26.06.2009, Baskose 1697.

Berula erecta (Huds.) Coville, 14, 1350 m, 02.05.2008,
Bagkdse 1344.

*Foeniculum vulgare Miller, 13, 1300 m, 14.08.2009,
Baskose 1802.

Conium maculatum L., 13, 1300 m, 31.05.2008, Baskose
1037.

Prangos meliocarpoides Boiss. var. meliocarpoides, 38,
1900-2200 m, 26.06.2009, Baskose 1704, Endemik, LC,
Iran-Tur.

Prangos uechtritzii Boiss. & Hausskn., 33, 1400 m,
15.06.2008, Baskose 1138, Endemik, LC, Iran-Tur.
Bupleurum gerardii All, 50, mese iglerindeki kayalik
alanlar, 1650 m, 09.06.2009, Baskose 1560; 37, 1400-1500
m, 17.06.2009, Bagkdse 1607.

Falcaria vulgaris Bernh., 10, 1400 m, 16.07.2008, Baskdse
1319.

Johrenia dichotoma DC. subsp. dichotoma, 45, 1150-1200
m, 15.06.2008, Baskose 1148.

Ferulago pauciradiata Boiss. & Heldr., 8, 1000-1050 m,
17.06.2008, Baskose 1212, Endemik, LC, Iran-Tur.
*Ferulago aucherii Boiss., 30, 1500 m, 14.08.2009, Baskose
1786, Endemik, LC.

*Peucedanum officinale L. subsp. longifolium (Waldstein
& Kitaibel) R.Frey, 40, 1750-1900 m, 15.07.2008, Baskdse
1252, Avr.-Sib.

= Peucedanum longifolium Waldst. & Kit. (IPNI, 2010).
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*Peucedanum chryseum (Boiss. & Heldr.) Chamberlain,
21, 1750-2000 m, 02.08.2008, Bagkose 1350, Endemik, LC.
Dichoropetalum palimbioides (Boiss.) Pimenov &
Kljuykov, 40, 1750-1900 m, 09.09.2009, Baskése 1812,
Endemik, LC.

= Peucedanum palimbioides Boiss. (IPNI, 2010).

Pastinaca sativa L. subsp. urens (Req. ex Golden) Celak.,
13, 1300 m, 14.08.2009, Baskose 1798.

Malabaila secacul Boiss. & Sol., 16, 1300 m, 14.05.2008,
Bagkdse 865; 36, 1300 m, 15.06.2008, Baskose 1112.
Wendtia argaea Woronow, 38, 1900-2200 m, 17.06.2008,
Bagkose 1189, Endemik, LC.

= Heracleum argaeum Boiss. & Bal (IPNI, 2010).
*Stenotaenia macrocar pa Freyn & Sint. ex Freyn, 21, 1750-
2000 m, 02.08.2008, Baskose 1356, Endemik.

Torilis ucranica Spreng., 9, 1500-1750 m, 23.06.2007,
Baskose 487; 43, 1500 m, 15.06.2008, Baskose 1074.
Astrodaucus orientalis Drude, 11, 1400 m, 15.06.2008,
Baskose 1166.

Caucalis platycarpos L., 34, 1300 m, 14.05.2008, Baskose
838; 11, 1400 m, 22.05.2008, Bagkdse 966, Akd.

ARALIACEAE
* Hedera helix L., 13, 1300 m, 18.04.2009, Baskose 1432.

CAPRIFOLIACEAE

Sambucus nigra L., 13, 1300 m, 16.05.2009, Baskose 1498,
Avr.-Sib.

Lonicera caucasica Pallas subsp. orientalis (Lam.) Chamb.
& Long, 19, 1650 m, 17.06.2009, Baskose 1628, Endemik,
LC.

VALERIANACEAE

*Valeriana tuberosa L., 45, 1150-1200 m, 05.05.2008,
Bagkdse 713; 32, 1300-1400 m, 05.05.2008, Baskose 1022.
Valerianella oxyrhyncha Fisch. & C.A. Mey., 1, 1200 m,
16.05.2009, Bagkose 1475.

Iran-Tur.

Valerianella coronata (L.) DC., 6, 1050-1150 m,
13.04.2008, 05.05.2008, Baskose 594; 43, 1500 m,
15.06.2008, Baskdse 1083.

Valerianella vesicaria (L.) Moench, 7, 1050-1150 m,
05.05.2008, Baskose 797.

MORINACEAE

Morina persica L. var. decussatifolia S. Erik & N.
Demirkus, 29, 1700-1950 m, 23.06.2007, Baskose 544, Iran-
Tur.

DIPSACACEAE

Scabiosa columbaria L. subsp. orchroleuca (L.) Celak. var.
orchroleuca, 26, 1900-2400 m, 23.07.2009, Baskose 1724.
Lomelosia argentea (L.) Greuter & Burdet, 9, 1500-1750 m,
23.06.2007, Baskdse 485; 21, 1750-2000 m, 02.08.2008,
Bagkdse 1361.

= Scabiosa argentea L. (IPNI, 2010).

Lomelosia rotata (M. Bieb.) Greuter & Burdet, 12, 1100 m,
22.05.2008, Baskose 898, Iran-Tur.

= Scabiosa rotata M. Bieb. (IPNI, 2010).

Pterocephalus plumosus Coult.,, 9, 1500-1750 m,
23.06.2007, Baskose 463.

ASTERACEAE (COMPOSITAE)

BidenstripartitaL., 14, 1350 m, 16.07.2008, Bagkose 1315.
*Galinsoga parviflora Cav., 14, 1350 m, 23.10.2008,
Bagkdse 1394.

Xanthium spinosum L., 9, 1500-1750 m, 23.06.2007,
Baskose 506.

Xanthium strumarium L. subsp. strumarium, 15, 1350 m,
02.08.2008, Bagkdse 1339.

Inula oculus-christi L., 24, 2400-2800 m, 14.08.2009,
Baskdse 1783; 48, 1500-1700 m, 14.08.2009, Baskose 1785,
Awvr.-Sib.

Inula montbretiana DC., 36, 1300 m, 15.06.2008, Baskose
1100, Iran-Tur.

Pulicaria dysenterica (L.) Bernh., 14, 1350 m, 02.08.2008,
Baskose 1343 ve 1386.

Helichrysum plicatum DC. subsp. plicatum, 38, 1900-
2200 m, 15.07.2008, Bagkdse 1236.

Helichrysum arenarium (L.) Moench subsp. aucheri
(Boiss.) Davis & Kupicha, 9, 1500-1750 m, 23.06.2007,
Baské6se 474; 42, 1800-1900 m, 05.08.2008, Baskdse 1369,
Endemik, LC, Iran-Tur.

Filago pyramidata L., 36, 1400 m, 15.06.2008, Baskdse
1128.

Logfia arvensis (L.) Holub, 1, 1200 m, 16.05.2009, Baskéose
1478; 51, 1550 m, 09.06.2009, Baskdse 1572.

Bombycilaena erecta (L.) Smolj., 11, 1400 m, 15.06.2008,
Bagkdse 1159.

Solidago virgaurea L. subsp. virgaurea, 19, 1650 m,
02.08.2008, Baskose 1351; 14, 1350 m, 23.07.2009, Baskose
1745.

Erigeron zederbaueri Vierh., 26, 1900-2400 m, 23.07.2009,
Bagkose 1718, Endemik, VU, Iran-Tur.

Erigeron acer L. subsp. pycnotrichus (Vierh.) Grierson, 29,
1700-1950 m, 31.05.2008, Baskose 1032; 38, 1900-2200 m,
17.06.2008, Baskose 1177; 26, 1900-2400 m, 23.07.2009,
Baskose 1718, Avr.-Sib.

Senecio pseudo-orientalis Schischkin, 33, 1400 m,
15.06.2008, Bagkose 1124, Iran-Tur.

Senecio doriiformis DC. subsp. orientalis (Fenzl) Matthews,
38, 1900-2200 m, 15.07.2008, Bagkdse 1225, Iran-Tur.
Senecio vernalis Waldst. & Kit. 3, 1000 m, 15.04.2007,
Baskose 409; 9, 1500-1750 m,, 23.06.2007, Baskdse 466.
Senecio viscosus L., 26, 1900-2400 m, 23.07.2009, Baskdse
1735.

Anthemis cretica L. subsp. pontica (Willd.) Grierson, 9,
1500-1750 m, 23.06.2007, Baskose 431; 28, 3000-3200 m,
23.07.2009, Baskose 1763.

Anthemis cretica L. subsp. albida (Boiss.) Grierson, 29,
1700-1950 m, 23.06.2007, Baskose 518.

Anthemis cretica L. subsp. anatolica (Boiss.) Grierson, 26,
1900-2400 m, 23.07.2009, Baskose 1747.

Anthemis cretica L. aff. subsp. cassia (Boiss.) Grierson, 23,
2000-2300 m, 09.06.2009, Baskdse 1579; 28, 3000-3200 m,
23.07.2009, Baskose 1765.

Anthemis kotschyana Boiss. var. kotschyana, 2, 1050 m,
18.04.2009, Bagkdose 1427.

Anthemis fumariifolia Boiss., 1, 1200 m, 18.04.2009,
Baskose 1413, Endemik, LC, Iran-Tur.

Anthemis tinctoria L. var. tinctoria, 9, 1500-1750 m,
23.06.2007, Baskose 476; 33, 1400 m, 15.06.2008, Baskdse
1126.

Anthemis coelopoda Boiss. var. bourgei Boiss., 31, 1300
m, 14.05.2008, Baskdse 836; 8, 1000-1050 m, 14.05.2008,
Bagkose 852.

Anthemis austriaca Jacgq., 3, 1000-1050 m, 22.05.2008,
Baskose 947; 32, 1300-1400 m, 17.06.2008, Baskose 1172.
Anthemis wiedemanniana Fisch. & C.A. Mey., 11, 1400 m,
23.06.2007, Baskdse 498; 6, 1050-1150 m, 05.05.2008,
Bagkose 654, Endemik, LC.
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Achillea santolinoides Lag. subsp. wilhelmsii (K.Koch)
Greuter, 6, 1050-1150 m, 05.08.2008, Baskdse 642; 46, 1300
m, 17.06.2009, Baskose 1604, Iran-Tur.

= Achilleawilhelmsii C. Koch (IPNI, 2010).

Achillea teretifolia Willd., 26, 1900-2400 m, 23.07.2009,
Baskose 1722, Endemik, LC, Iran-Tur.

Achillea setacea Waldst. & Kit. 32, 1300-1400 m,
15.06.2008, Baskose 1072, Avr.-Sib.

Achillea coarctata Poir., 9, 1500-1750 m, 23.06.2007,
Bagkose 425.

Achillea biebersteinii Afan., 20, 1550 m, 09.06.2009,
Bagkose 1576; 38, 1900-2200 m, 26.06.2009, Baskose 1698,
Iran-Tur.

Tanacetum cilicicum (Boiss.) Grierson, 30, 1500 m,
16.07.2008, Bagkose 1292 ve 1299; 20, 1600 m, 17.06.2009,
Baskose 1634; 48, 1500-1700 m, 26.06.2009, Baskose 1696,
Dogu Akd.

*Tanacetum parthenium Sch.Bip., 37, 1400-1500 m,
17.06.2009, Baskose 1623; 14, 1350 m, 23.10.2008, Baskose
1396.

Tanacetum argentum (Lam.) Willd. subsp. canum
(C.Koch) Grierson var. canum, 24, 2400-2800 m,
26.06.2009, Baskose 1679.

Tripleurospermum parviflorum (Willd.) Pobed. 2, 1050 m,
18.04.2009, Baskose 1422.

Artemisia campestris L., 42, 1800-1900 m, 05.08.2008,
Bagkose 1373.

Arctium minus (Hill) Bernh. subsp. pubens (Bab.) Arenes,
14, 1350 m, 02.08.2008, Baskdse 1346, Avr.-Sib.
Onopordum bracteatum Boiss. & Heldr., 45, 1150-1200 m,
15.06.2008, Baskose 1170.

Cirsium lappaceum (M. Bieb.) Fischer subsp. anatolicum
Petrak, 47, 1450 m, 15.07.2008, Bagkose 1269; 43, 1500 m,
23.10.2008, Baskose 1404, Iran-Tur.

Cirsium vulgare (Savi) Ten., 14, 1350 m, 16.07.20009,
Bagkdse 1309.

Cirsium arvense (L.) Scop. subsp. vestitum (Wimmer &
Grab.) Petrak, 14, 1350 m, 16.07.2008, Baskose 1310.
Ptilostemon afer (Jacq.) Greuter subsp. eburneus Greuter,
29, 1700-1950 m, 23.06.2007, Baskose 545; 21, 1500-1700
m, 02.05.2008, Baskose 1355, Endemik, LC.

Carduus olympicus Boiss. subsp. hypoleucus (Bornm.)
Davis, 38, 1900-2200 m, 15.07.2008, Baskdse 1244; 40,
1750-1900 m, 17.06.2009, Baskdse 1204, Endemik, LC,
Iran-Tur.

Carduus nutans L. subsp. nutans, 9, 1500-1750 m,
23.06.2007, Bagkose 469; 45, 1150-1200 m, 15.06.2008,
Bagkdse 1144.

Carduus pycnocephalus L. subsp. albidus (M. Bieb.)
Kazmi, 6, 1050-1150 m, 05.05.2008, Baskdse 655; 7, 1050-
1150 m, 05.05.2008, Bagkose 796.

*Centaurea cariensis Boiss. subsp. microlepis (Boiss.)
Wagenitz, 3, 1000-1050 m, 14.05.2008, Bagkose 823; 11,
1400 m, 15.06.2008, Bagkdse 1162.

Centaurea virgata Lam., 11, 1400 m, 23.06.2007, Baskose
491; 3, 1000-1050 m, 17.06.2008, Baskose 1174.

Centaurea solstitialis L. subsp. solstitialis, 9, 1500-1750 m,
23.06.2007, Bagkose 504; 43, 1500 m, 15.06.2008, Baskdse
1081.

Centaurea iberica Trevir. ex Spreng., 13, 1300 m,
31.05.2008, Bagkose 1044; 3, 1000-1050 m, 15.07.2008,
Baskose 1272.

Centaurea urvillei DC. subsp. urvillei, 9, 1500-1750 m,
23.06.2007, Bagkose 429, Dogu Akd.

Centaurea pichleri M. Bieb. subsp. pichleri, 32, 1300-1400
m, 31.05.2008, Baskdose 1010; 33, 1400 m, 15.06.2008,
Bagkdose 1120.

Biological Diversity and Conservation —4/ 2 (2011) 137

Centaurea lanigera DC., 38, 1900-2200 m, 17.06.2008,
Bagkdse 1184; 25, 2500-3000 m, 26.06.2009, Baskose 1669,
Endemik, LC, Iran-Tur.

Centaurea triumfettii All.,, 33, 1400 m, 15.06.2008,
Bagkdse 1134; 40, 1750-1900 m, 17.06.2008, Bagkose 1197.
Centaurea depressa M. Bieb., 34, 1300 m, 05.05.2008,
Baskose 782.

Crupina crupinastrum Vis., 9, 1500-1750 m, 23.06.2007,
Baskose 444; 45, 1150-1200 m, 15.06.2008, Baskose 1156.
Cnicus benedictus L. var. benedictus, 6, 1050-1150 m,
05.05.2008, Baskdse 650; 16, 1300 m, 14.05.2008, Bagkose
863.

Carthamus dentatus Vahl, 8, 1000-1050 m, 17.06.2008,
Bagkose 1213; 6, 1050-1150 m, 15.07.2008, Bagkose 1267.
Carlina olygocephala Boiss. &  Kotschy  subsp.
olygocephala, 21, 1500-1700 m, 02.08.2008, Baskdse 1354;
10, 1400 m, 02.08.2008, Bagkose 1365.

Xeranthemum annuum L., 9, 1500-1750 m, 23.06.2007,
Baskose 427, Iran-Tur.

Chardinia orientalis (L.) Kuntze, 5, 1200 m, 16.05.2009,
Baskose 1457, Iran-Tur.

Echinops ritro L., 42, 1800-1900 m, 05.08.2008, Baskdse
1371.

Echinops pungens Trautv. var. pungens, 42, 1800-1900 m,
05.08.2008, Bagkose 1374; 30, 1500 m, 14.08.2009, Bagkose
1790, Iran-Tur.

Echinops viscosos DC. subsp. bithynicus (Boiss.) Rech., 45,
1150-1200 m, 15.06.2008, Bagkose 1169; 3, 1000-1050 m,
15.07.2008, Bagkose 1271.

Cichorium intybus L., 3, 1000-1050 m, 17.06.2008,
Baskose 1173; 32, 1300-1400 m, 16.07.2008, Baskose 1284.
Koelpinia linearis Palas, 1, 1200 m, 16.05.2009, Baskose
1455, Iran-Tur.

Scorzonera cana (C.A. May.) Hoffm. var. jacquiniana
(W.Koch) Chamberlain, 24, 2400-2800 m, 26.06.2009,
Baskose 1680; 38, 1900-2200 m, 26.06.2009, Bagkose 1700.
Scor zonera cana (C.A. May.) Hoffm. var. radicosa (Boiss.)
Chamberlain, 40, 1750-1900 m, 15.07.2008, Baskdse 1257;
26, 1900-2400 m, 23.07.2009, Bagkose 1712.

Scorzonera mollis M. Bieb. subsp. szowitzii (DC.)
Chamberlain, 1, 1200 m, 28.06.2009, Baskdse 1448, Iran-
Tur.

Scor zonera eriophora DC., 38, 1900-2200 m, 17.06.2008,
Baskose 1182, Endemik, LC.

Scorzonera cinerea Boiss., 26, 1900-2400 m, 23.07.2009,
Bagkdse 1737, Iran-Tur.

Scorzonera pseudolanata Grossh., 6, 1050-1150 m,
05.05.2008, Baskose 667, Iran-Tur.

Tragopogon porrifolius L. subsp. longirostris (Bisch. ex
Schreber. Bip.) Greuter, 45, 1150-1200 m, 05.05.2008,
Baskdse 709; 5, 1200 m, 16.05.2008, Bask6se 1469.

= Tragopogon longirostris Bisch. & Schultz var. longirostris
(Greuter, 2003-b).

Tragopogon coloratus C.A. Mey., 10, 1400 m, 31.05.2008,
Bagkdse 1003.

Iran-Tur.

Tragopogon  buphthalmoides (DC.) Boiss.  var.
buphthalmoides, 45, 1150-1200 m, 31.05.2008, Baskdse
704; 10, 1400 m, 31.05.2008, Baskdse 998.

Leontodon asperrimus (Willd.) Ball, 51, 1550 m,
09.06.2009, Bagkose 1569; 38, 1900-2200 m, 26.06.2009,
Baskose 1699, Iran-Tur.

Leontodon crispus Vill. var. asper, 26, 1900-2400 m,
23.07.2009, Bagkdse 1711; 27, 2500-2900 m, 23.07.2009,
Bagkdse 1759.
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Leontodon oxylepis Boiss. & Heldr. var. oxylepis, 38,
1900-2200 m, 15.07.2008, Baskose 1235; 21, 1750-2000 m,
02.08.2008, Baskdse 1362, Dogu Akd.

Picris strigosa M. Bieb., 3, 1000-1050 m, 17.06.2008,
Baskose 1175; 14, 1350 m, 14.08.2009, Baskose 1807, Iran-
Tur.

Sonchus asper (L.) Hill subsp. glaucescens (Jordan) Ball,
14, 1350 m, 23.10.2008, Baskdose 1390.

*Sonchus oleraceus L., 13, 1300 m, 31.05.2008, Baskose
1042.

Hieracium pannosum Boiss., 40, 1750-1900 m, 15.07.2008,
Bagkdse 1251, Dogu Akd.

Pilosella hoppeana (Schultz) C.H. & F.W. Schultz subsp.
pilisquama (NP.) Sell & West, 40, 1750-1900 m,
15.07.2008, Baskdse 1253; 26, 1900-2400 m, 23.07.2009,
Bagkdse 1710.

Pilosella piloselloides (Vill.) Sojak subsp. megalomastix
(NP.) Sell & West, 32, 1300-1400 m, 31.05.2008, Baskdse
1013.

Pilosella x macrotricha (Boiss.) C.H. & F.W. Schultz, 34,
1300 m, 15.06.2008, Baglose 1151.

Cicerbita mulgedioides (Schultz Bip. ex Vis. & Panc.)
Beauverd, 30, 1500 m, 16.07.2008, Baskdse 1290; 48, 1500-
1700 m, 17.06.2009, Bagkdse 1631.

Lactuca sativa L. subsp. serriola (L.) Frietema, 43, 1500 m,
02.08.2008, Baskose 1325, Avr.-Sib.

= Lactuca serriola L. (IPNI, 2010).

Scariola orientalis (Boiss.) Sojak, 42, 1800-1900 m,
05.08.2008, Bagkose 1372, Iran-Tur.

*Lapsana communis L. subsp. pisidica (Boiss. & Heldr.)
Rech. fil., 43, 1500 m, 15.06.2008, Baskose 1084.
Taraxacum crepidiforme DC. subsp. crepidiforme, 25,
2500-3000 m, 26.06.2009, Baskdse 1655; 26, 1900-2400 m,
23.07.2009, Baskose 1750; 30, 3000-3200 m, 23.07.2009,
Bagkose 1750, Iran-Tur.

Taraxacum buttleri van Soest, 23, 2000-2300 m,
03.03.2008, Baskose 754; 24, 2400-2800 m, 26.06.20009,
Bagkdse 1677.

*Taraxacum officinale Weber, 14, 1350 m, 23.10.2008,
Bagkdse 1384.

Chondrilla juncea L. var. juncea, 6, 1050-1150 m,
15.07.2008, Baskose 1268; 42, 1800-1900 m, 05.08.2008,
Bagkose 1375.

Crepis foetida L. subsp. rholeadifolia (M. Bieb.) Celak.,
32, 1300-1400 m, 23.06.2007, Bagkose 577; 12, 1100 m,
22.05.2008, Baskose 912.

CAMPANULACEAE

Campanula glomerata L., 30, 1500 m, 16.07.2008, Baskose
1287; 19, 1650 m, 17.06.2009, Baskdse 1632, Avr.-Sib.
Campanula involucrata Aucher ex A. DC., 37, 1400-1500
m, 17.06.2009, Baskése 1612, Iran-Tur.

Campanula argaea Boiss. & Bal, 40, 1750-1900 m,
15.07.2008, Bagkose 1258, Endemik, LC, Iran-Tur.
Campanula cymbalaria Sibth. & Sm., 29, 1700-1950 m,
23.06.2007, Bagkose 511, Dogu Akd.

Campanula dstricta L. var. dtricta, 9, 1500-1750 m,
23.06.2007, Baskose 446; 38, 1900-2200 m, 15.07.2008,
Bagkose 1233, Iran-Tur.

Campanula stricta L. var. alidagensis Damboldt, 40, 1750-
1900 m, 15.07.2008, Baskose 1249, Endemik, LC, Iran-Tur.
*Campanula strigosa Banks & Sol., 29, 1700-1950 m,
17.06.2009, Baskose 1642, Dogu Akd.

Campanula stevenii M. Bieb. subsp. stevenii, 21, 1750-
2000 m, 22.05.2008, Baskose 979.

Campanula rapunculus L. var. lambertiana (A.DC.)
Boiss., 43, 1500 m, 15.06.2008, Baskose 1063; 37, 1400-
1500 m, 17.06.2009, Baskdse 1609, Avr.-Sib.

Asyneuma limonifolium (L.) Janchen subsp. limonifolium,
9, 1500-1750 m, 17.06.2009, Baskose 1591; 28, 3000-3200
m, 23.07.2009, Baskose 1770.

Asyneuma virgatum (Labill.) Bornm. subsp. virgatum, 38,
1900-2200 m, 05.08.2008, Baskose 1378.

PRIMULACEAE

Androsace maxima L., 4, 1100 m, 13.04.2008, Baskose 616.
AnagallisarvensisL. var. arvensis, 20, 1550 m, 05.05.2008,
Baskose 770.

OLEACEAE

Jasminum fruticans L., 45, 1150-1200 m, 05.05.2008,
Bagkdse 735, Akdeniz.

Fraxinus angustifolia VVahl subsp. angustifolia, 43, 1500 m,
15.06.2008, Baskose 1089.

APOCYNACEAE
Vinca herbacea Waldst.& Kit.,, 5, 1200 m, 18.04.2009,
Bagkdse 1411.

ASCLEPIADACEAE

Cynanchum acutum L. subsp. acutum, 11, 1400 m,
15.06.2008, Baskose 1164.

Vincetoxicum canescens (Willd.) Decne. subsp. canescens,
9, 1500-1750 m, 23.06.2007, Bagkdse 508, Iran-Tur.
Vincetoxicum tmoleum Boiss.,, 6, 1050-1150 m,
22.05.2008, Baskdse 932; 36, 1300 m, 15.06.2008, Baskose
1104, Iran-Tur.

Vincetoxicum fuscatum (Hornem.) Reichb. subsp.
fuscatum, 11, 1400 m, 23.06.2007, Baskdse 495.

CONVOLVULACEAE

Convolvulus lineatus L., 11, 1400 m, 22.05.2008, Baskose
951; 40, 1750-1900 m, 17.06.2008, Baskose 1196, Iran-Tur.
Convolvulus arvensis L., 34, 1300 m, 05.05.2008, Baskdse
777.

Convolvulus galaticus Rostan ex Choisy, 46, 1300 m,
17.06.2009, Baskose 1603, Endemik, LC, Iran-Tur.
Calystegia sepium (L.) R.Br. subsp. sepium, 15, 1300 m,
14.08.2009, Bagkdose 1797.

*|pomoema purpurea (L.) Roth, 14, 1350 m, 23.10.2008,
Bagkdse 1397.

CUSCUTACEAE

Cuscuta europaea L., 43, 1500 m, 15.06.2008, Baskose
1092.

Cuscuta planiflora Ten., 29, 1700-1950 m, 23.06.2007,
Bagkdse 534; 33, 1400 m, 15.06.2008, Baskose 1129.

BORAGINACEAE

Heliotropium dolosum De Not, 6, 1050-1150 m,
22.05.2008, Baskose 916.

Lappula barbata (M. Bieb.) Gurke, 45, 1150-1200 m,
05.05.2008, Baskose 719; 5, 1200 m, 16.05.2009, Baskose
1458, Iran-Tur.

Lappula patula Asch. ex Girke, 6, 1050-1150 m,
22.05.2008, Bagkose 919.

Lappula szovitsiana (Fisch. & C.A. Mey.) Hand.-Mazz.,
11, 1400 m, 22.05.2008, Baskose 969, Iran-Tur.

= Heterocaryum szovitsianum (Fisch. & C.A. Mey.) A. DC.
(Greuter vd., 1984 - 1989).
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Rochelia disperma (L. fil.) C.Koch var. disperma, 6, 1050-
1150 m, 05.05.2008, Bagkose 646; 3, 1000-1050 m,
14.05.2008, Bagkdose 824.

Asperugo procumbens L., 25, 2000-2100 m, 05.05.2008,
Bagkose 742, Avr.-Sib.

Myosotis ramosissma Rochel ex. Schultes subsp.
ramosissima, 21, 1750-2000 m, 22.05.2008, Baskdse 974.
Myosotis stricta Link ex Roem. & Schult., 6, 1050-1150 m,
05.05.2008, Baskose 645, Avr.-Sib.

Myosotis refrecta Boiss. subsp. refrecta, 45, 1150-1200 m,
05.05.2008, Bagkose 725, Akdeniz.

Myosotis alpestris F.W. Schmidt subsp. alpestris, 23,
2000-2300 m, 05.05.2008, Bagkose 739; 25, 2500-3000 m,
26.06.2009, Baskose 1654.

Paracaryum incanum (Ledeb.) Boiss., 16, 1300 m,
14.05.2008, Baskose 860, Iran-Tur.

Paracaryum racemosum  (Schreber)  Britten var.
racemosum, 43, 1500 m, 15.06.2008, Baskdse 1066,
Endemik, LC, Iran-Tur.

Paracaryum longipes Boiss. & Balansa, 9, 1500-1750 m,
17.06.2009, Baskose 1589, Endemik, NT, Iran-Tur.
Paracaryum calycinum Boiss. & Bal, 15 1300 m,
09.06.2009, Baskose 1517, Endemik, LC, Iran-Tur.
Paracaryum cristatum (Schreber) Boiss. subsp. cristatum,
9, 1500-1750 m, 23.06.2007, Baskdse 465; 57, 1500-1700
m, 15.07.2008, Baskose 1265, Endemik, L C, Iran-Tur.
Rindera lanata (Lam.) Bunge var. lanata, 34, 1300 m,
05.05.2008, Bagkose 776.

Cynoglossum germanicum Jacg., 29, 1700-1950 m,
23.07.2003, Bagkose 521; 36, 1300 m, 15.06.2008, Baskose
11009.

= Cynoglossum montanum L. (Greuter vd., 1984-1989).
Lithospermum arvense L., 44, 1300-1450 m, 13.04.2008,
Bagkdse 631; 23, 2000-2300 m, 05.05.2008, Baskose 741.

= Buglossoides arvensis (L.) I.M.Johnst. (Greuter vd., 1984 -
1989).

Neatostema apulum (L.) I1.M.Johnst, 16, 1300 m,
14.05.2008, Baskose 868, Akdeniz

Echium italicum L., 32, 1300-1400 m, 23.06.2007, Bagkose
581; 16, 1300 m, 31.05.2008, Baskdse 1051, Akdeniz
Moltkia coerulea Lehm., 45, 1150-1200 m, 05.05.2008,
Baskdse 716, Iran-Tur.

Onosma sericeum Willd., 34, 1300 m, 15.06.2008, Baskose
1155, Iran-Tur.

Onosma isauricum Boiss. & Heldr., 38, 1900-2200 m,
17.06.2008, Bagkose 1183; 47, 1500-1700 m,15.07.2008,
Baskose 1263, Endemik, LC, Iran-Tur.

Onosma bracteosum Hausskn. & Bornm., 13, 1100 m,
22.05.2008, Bagkose 908, Endemik, LC, Iran-Tur.

Cerinte minor L. subsp. auriculata (Ten.) Domac, 34, 1300
m, 05.05.2008, Basgkdse 774; 10, 1400 m, 31.05.2008,
Bagkdse 995.

Symphytum brachycalyx Boiss.,, 9, 1500-1750 m,,
23.06.2007, Baskose 468, Dogu Akd.

Cynoglosttis chetikiana Vural & Kit Tan subsp.
paphlagonica (Hausskn. & Bornm.) Vural & Kit Tan, 20,
1550 m, 09.06.2009, Baskose 1575, Endemik, LC.

Anchusa leptophylla Roemer & Schultes var. incana
(Ledeb.) Champ., 32, 1300-1400 m, 23.06.2007, Bagkose
565; 38, 19002200 m, 15.07.2008, Baskose 1245, Endemik,
LC, Iran-Tur.

Anchusa undulata L. subsp. hybrida (Ten.) Cout., 32,
1300-1400 m, 23.06.2007, Baskose 562; 34, 1300 m,
05.05.2008, Baskose 781, Akdeniz.

Anchusa azurea Miller var. azurea, 45, 1150-1200 m,
05.05.2008, Baskose 692; 3, 1000-1050 m, 14.05.2008,
Bagkose 826.
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Anchusa strigosa Labill., 11, 1400 m, 15.06.2008, Baskose
1168.

Nonea caspica G.Don, 11, 1400 m, 22.05.2008, Baskdse
956, Iran-Tur.

Alkanna orientalis (L.) Boiss. var. orientalis, 11, 1400 m,
23.06.2007, Baskose 494; 16, 1300 m, 14.05.2008, Baskose
871, Iran-Tur.

*Alkanna tinctoria (L.) Tausch subsp. tinctoria, 45, 1150
1200 m, 05.05.2008, Baskose 717; 2, 1050 m, 18.04.2009,
Bagkdse 1424, Akdeniz.

Alkanna cappadocica Boiss. & Bal, 2, 1050 m, 16.05.2009,
Bagkose 1486, Endemik, LC, Iran-Tur.

SOLANACEAE

Solanum nigrum L. subsp. nigrum, 14, 1350 m, 23.10.2008,
Bagkdse 1392.

Datura stramonium L., 14, 1350 m, 16.07.2008, Baskdse
1316.

Hyoscyamus pusillus L., 6, 1050-1150 m, 22.05.2008,
Baskose 933, Iran-Tur.

Hyoscyamus niger L., 13, 1300 m, 31.05.2008, Baskdse
1045.

Hyoscyamus reticulatus L., 3, 1000-1050 m, 14.05.2008,
Baskose 819; 11, 1400 m, 22.05.2008, Baskose 957, Iran-
Tur.

SCROPHULARIACEAE

Verbascum cappadocicum Bornm., 9, 1500-1750 m,
23.06.2007, Baskose 454, Endemik, LC, Iran-Tur.
Verbascum vulcanicum Boiss. & Heldr. var. vulcanicum,
3, 1000-1050 m, 14.05.2008, Baskose 827, Endemik, LC,
Iran-Tur.

Verbascum mucronatum Lam., 8, 1000-1050 m,
17.06.2008, Baskose 1214, Dogu Akd.

Verbascum lasianthum Boiss. ex Bentham, 43, 1500 m,
15.06.2008, Bagkose 1096; 38, 21, 1500-1700 m,
02.08.2008, Baskose 1352.

Verbascum cheiranthifolium Boiss. var. cheiranthifolium,
50, 1150-1200 m, 15.06.2008, Baskose 1171.

Scrophularia scopolii (Hoppe ex) Pers. var. scopolii, 19,
1650 m, 17.06.2009, Baskose 1639.

Scrophularia libanotica Boiss. var. capadocica R. Mill, 9,
1500-1750 m, 23.06.2007, Baskdse 473; 31, 1450 m,
09.06.2009, Baskose 1545, Endemik, LC, Iran-Tur.
Scrophularia depauperata Boiss.,, 26, 1900-2400 m,
23.07.2009, Baskose 1736, Endemik, LC.

Scrophularia xanthoglossa Boiss. var. decipiens (Boiss. &
Kotschy) Boiss., 45, 1150-1200 m, 05.05.2008, Baskose 737,
Iran-Tur.

Anarrhinum orientale Bentham, 9, 1500-1750 m,
23.06.2007, Baskose 440; 47, 1500-1700 m, 15.07.2008,
Baskose 1262, Iran-Tur.

Linaria genistifalia (L.) Miller subsp. confertiflora (Boiss.)
Davis, 35, 1300 m, 09.06.2009, Baskdse 1520; 49, 1400 m,
09.06.2009, Baskose 1522, Endemik, LC, Iran-Tur.

Linaria genistifolia (L.) Miller subsp. polyclada (Fenzl)
Davis, 9, 1500-1750 m, 23.06.2007, Baskose 482; 26, 1900-
2400 m, 23.07.2009, Baskdse 1738, Endemik, NT, Iran-Tur.
Linaria grandiflora Desf., 5, 1200 m, 16.05.2009, Baskdse
1473, Iran-Tur.

Linaria corifolia Desf., 45, 1150-1200 m, 05.05.2008,
Baskose 715; 7, 1050-1150 m, 05.05.2008, Baskose 801;
Endemik, LC, Iran-Tur.

Linaria iconia Boiss. & Heldr., 3, 1000-1050 m,
14.05.2008, Baskose 810; 12, 1100 m, 22.05.2008, Baskose
902, Endemik, LC, Iran-Tur.
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Linaria smplex (Willd) DC., 1, 1200 m, 28.04.2009,
Bagkdse 1439, Akdeniz.

Veronica grisebachii Walters, 6, 1050-1150 m, 13.04.2008,
Basgkose 602; 3, 1000-1050 m, 14.05.2008, Baskose 814;
Dogu Akd.

Veronica triphyllos L., 44, 1300-1450 m, 13.04.2008,
Baskdse 637; 8, 1000-1050 m, 14.05.2008, Baskdse 850.
Veronica campylopoda Boiss., 8, 1000-1050 m,
14.05.2008, Baskose 843; 5, 1200 m, 16.05.2009, Baskose
1460.

*Veronica cymbalaria Bodard, 8, 1000-1050 m,
14.05.2008, Bagkose 841; 1, 1200 m, 16.05.2009, Baskose
1476, Akdeniz.

Veronica hederifolia L., 4, 1100 m, 13.04.2008, Baskose
611; 20, 1550 m, 05.05.2008, Baskdse 771.

Veronica anagallis-aquatica L., 13, 1300 m, 31.05.2008,
Baskose 1039

Veronica thymoides P.H. Davis subsp. hasandaghensis
M.A. Fisch., 23, 2000-2300 m, 05.05.2008, Baskdse 762; 25,
2400-2500m, 26.06.2009, Bagkose 1665, Endemik, LC.
Veronica multifida L., 3, 1100 m, 13.04.2009, Baskose 614;
34, 1300 m, 05.05.2008, Bagkose 790, Endemik, LC, Iran-
Tur.

Orthanthella aucheri (Boiss.) Rauschert, 38, 1900-2200
m, 15.07.2008, Baskdse 1232, Iran-Tur.

= Odontites aucheri Boiss. (IPNI, 2010).

Odontites verna  (Bellardi) Dumort.,, 14, 1350 m,
14.08.2009, Bagkose 1804, Avrupa-Sib.

Pedicularis comosa L. var. sibthorpii (Boiss.) Boiss., 25,
2500-3000 m, 26.06.2009, Baskdse 1656; 28, 3000-3200 m,
23.06.2009, Baskose 1768.

OROBANCHACEAE

Orobanche aegyptiaca Pers., 37, 1400-1500 m, 17.06.2009,
Baskose 1622.

Orobanche cilicica G. Beck, 40, 1750-1900 m, 17.06.2008,
Baskdse 1200; 38, 1900-2200 m, 15.07.2008, Bagkdse 1239.
Oraobanche alba Stephan ex Willd., 19, 1600 m, 17.06.2009,
Baskdse 1626; 26, 1900-2400 m, 23.07.2009, Baskose 1723.
Orobanche minor Sm., 9, 1600-1750 m, 17.06.20009,
Baskose 1600.

Orobanche major Sutton, 38, 1900-2200 m, 15.07.2008,
Bagkose 1231.

= Orobanche elatior Sutton (Greuter vd., 1984 - 1989).
Orobanche anatolica Boiss. & Reut. ex Reut., 26, 1900-
2400 m, 23.07.2003, Baskose 1721.

ACANTHACEAE
Acanthus hirsutus Boiss., 34, 1300 m, 14.05.2008, Baskose
833, Endemik, LC, Iran-Tur.

GLOBULARIACEAE
Globularia trichosantha Fisch. & C.A. Mey., 18, 1700-
1900 m, 14.05.2008, Baskdse 877, Iran-Tur.

LAMIACEAE (LABIATEA)

Ajuga chamaepitys (L.) Schreber subsp. chia (Schreber)
Arcangeli var. chia, 3, 1100 m, 13.04.2008, Baskdse 609; 34,
1300 m, 14.05.2008, Baskdse 839.

Teucrium orientale L. var. orientale, 9, 1500-1750 m,,
23.06.2007, Bagkose 449; 37 1400-1500 m, 17.06.2009,
Baskose 1620, Iran-Tur.

Teucrium pruinosum Boiss., 11, 1400 m, 15.06.2008,
Bagkdse 1165, Iran-Tur.

Teucrium chamaedrys L. ssp. chamaedrys, 9, 1500-1750
m, 23.06.2007, Baskose 503; 36, 1300 m, 15.06.2008,
Baskdose 1111, Avrupa-Sib.

*Teucrium montanum L., 48, 1500-1700 m, 26.06.2009,
Bagkose 1685.

Teucrium polium L., 2, 1050 m, 16.05.2009, Baskose 1484;
48, 1500-1700 m, 26.06.2009, Baskose 1687.

*Scutellaria albida L. subsp. velenovskyi (Rech.f.) Greuter
& Burdet, 33, 1400 m, 15.06.2008, Bagkose 1125; 19, 1650
m, 17.06.2009, Baskose 1627, Dogu Akd.

= Scutellaria velenovskyi Rech. fil. (IPNI, 2010).

Scutellaria rubicunda Hornem. subsp. subvelutina (Rech
fil.) Edmondson, 49, 1400 m, 09.06.2009, Baskose 1533,
Dogu Akd.

Scutellaria salviifolia Bentham, 50, mese i¢lerindeki kayalik
alanlar, 1650 m, 09.06.2009, Baskose 1557, Endemik, LC.
Phlomis pungens Willd. var. pungens, 34, 1300 m,
15.06.2008, Baskose 1153.

Phlomis armeniaca Willd., 29, 1700-1950 m, 23.06.2009,
Bagkdse 548; 21, 1750-2000 m, 02.08.2008, Baskose 1366,
Endemik, LC, Iran-Tur.

*Lamium garganicum L. subsp. striatum (Sm.) Hayek, 27,
2500-2900 m, 23.07.2009, Bagkdse 1758, Dogu Akd.
Lamium garganicum L. subsp. reniforme
(Montbret.&Aucher ex Bentham) R. Mill, 14, 1350 m,
23.10.2008, Baskose 1387.

Lamium garganicum L. subsp. pulchrum R.R. Mill, 40,
1750-1900 m, 17.06.2008, Baskose 1202, Endemik, NT,
Dogu Akd.

Lamium amplexicaule L., 6, 1050-1150 m, 13.04.2008,
Baskose 600; 11, 1400 m, 22.05.2008, Baskose 967, Avr.-
Sib.

Lamium macrodon Boiss.&Huet, 8, 1050 m, 14.05.2008,
Baskose 846; 18, 1700-1900 m, 14.05.2008, Baskose 883,
Iran-Tur.

Wiedemannia orientalis Fisch. & C.A. Mey.

45, 1150-1200 m, 05.05.2008, Baskdse 702, Endemik, LC,
Iran-Tur.

*Ballota saxatilis Sieber subsp. saxatilis, 9, 1500-1750 m,
23.06.2007, Baskose 477, Dogu Akd.

Ballota larendana Boiss. & Heldr., 50, mese iglerindeki
kayalik alanlar, 1650 m, 09.06.2009, Baskose 1563; 48,
1500-1700 m, 26.06.2009, Baskose 1688, Endemik, LC,
Iran-Tur.

Ballota nigra L. subsp. anatolica P. H. Davis, 15, 1300 m,
14.08.2009, Baskose 1795, Endemik, LC, Iran-Tur.
Marrubium parviflorum Fisch. & C.A. Mey. subsp.
oligodon (Boiss.) Seybold, 6, 1050-1150 m, 22.05.2008,
Bagkose 927, Endemik, LC.

Marrubium astracanicum Jacq. subsp. astracanicum, 29,
1700-1950 m, 23.06.2007, Baskose 522; 40, 1750-1900 m,
17.06.2008, Baskdse 1203.

Sideritis lanata L., 44, 1300-1450 m, 13.04.2008, Baskdse
625, Dogu Akd.

Stachys balansae Boiss. & Kotschy subsp. balansae, 19,
1600 m, 17.06.2009, Baskdse 1636; 26, 1900-2400 m,
23.07.2009, Bagkose 1733.

Stachys cretica L. subsp. mersinaea (Boiss.) Rech., 49,
1400 m, 09.06.2009, Baskose 1527, Endemik, LC, Dogu
Akd.

Stachys iberica Bieb. subsp. stenostachya (Boiss.) Rech.,
32, 1300-1400 m, 23.06.2007, Baskdse 583; 33, 1400 m,
15.06.2008, Bagkose 1119, Iran-Tur.

Stachys annua (L.) L. subsp. annua var. annua, 49, 1400
m, 09.06.2009, Baskose 1523.

Stachys woronowii (Schischkin ex Grossh.) R. Mill, 50,
1650 m, 09.06.2009, Baskose 1558, Iran-Tur.

Nepeta italica L., 9, 1500-1750 m, 23.06.2007, Baskdse
480.

Isa BASKOSE et al., The Flora of Hasan (Aksaray Region, Turkey) Mountain



Nepeta nuda L. subsp. albiflora (Boiss.) Gams, 16, 1300 m,
14.05.2008, Baskose 859.

Nepeta congesta Fisch.& C.A. Mey. var. congesta, 11, 1400
m, 22.05.2008, Baskose 971; 5, 1200 m, Baskose 1472,
Endemik, LC.

Satureja vulgaris (L.) Fritsch subsp. arundana (Boiss.)
Greuter & Burdet, 29, 1700-1950 m, 23.06.2007, Baskdse
552;39, 1750 m, 17.06.2008, Baskdse 12009.

= Clinopodium vulgare L. subsp. arundonum (Boiss.) Nyman
(Greuter vd., 1984 — 1989)

Clinopodium graveolens Kuntze subsp. rotundifolium
(Pers.) Govaerts, 7, 1050-1150 m, 05.05.2008, Baskdse 798;
11, 1400 m, 22.05.2008, Bagkdse 954.

= Acinos rotundifolius Pers. (IPNI, 2010).

Thymus leucotrichus Hal. var. austroanatolicus Jalas, 51,
1550 m, 09.06.2009, Bagkdse 1573.

Thymus argaeus Boiss. & Bal, 29, 1700-1950 m,
23.06.2007, Bagkose 512; 23, 2000-2300 m, 09.06.2009,
Baskose 1578; Endemik, LC, Iran-Tur.

Thymus sipyleus Boiss. subsp. sipyleus var. sipyleus, 45,
1150-1200 m, 15.06.2008, Baskose 1170, Endemik, LC.
Mentha spicata L. subsp. spicata, 14, 1350 m, 16.07.2008,
Bagkdse 1304.

Ziziphora clinopodioides Lam. subsp. rigida (Boiss.)
Rech.f., 23, 2000-2300 m, 14.10.2008, Baskose 1380, Iran-
Tur.

= Ziziphora clinopodioides Lam. (IPNI, 2010).

Ziziphora tenuior L., 45, 1150-1200 m, 05.05.2008,
Baskose 727; 11, 1400 m, 22.04.2008, Baskdse 965, Iran-
Tur.

Salvia recognita Fisch.& C.A. Mey., 9, 1500-1750 m,
23.06.2007, Baskose 445; 38, 1900-2200 m, 15.07.2008,
Baskose 1237, Endemik, LC, Iran-Tur.

Salvia absconditiflora Greuter & Burdet, 34, 1300 m,
05.05.2008, Baskose 786, Endemik, LC, Iran-Tur.

= Salvia cryptantha Montbret & Aucher ex Benth. (Greuter
vd., 1984 - 1989; IPNI, 2010).

Salvia hypargeia Fisch. & C.A. Mey., 45, 1150-1200 m,
15.06.2008, Baskose 1145, Endemik, LC, Iran-Tur.

Salvia aethiopis L., 17, 1500-1650 m, 16.05.2009, Basgkose
1496; 49, 1400 m, 09.06.2009, Basikose 1532.

Salvia microstegia Boiss. & Bal, 32 1300-1400 m,
23.06.2007, Bagkdse 566; 43, 1500 m, 15.06.2008, Bagkose
1068, Iran-Tur.

Salvia virgata Jacq., 34, 1300 m, 05.05.2008, Baskose 780,
Iran-Tur.

PLUMBAGINACEAE

Plumbago europaea L., 11, 1400 m, 15.06.2008, Baskdse
1161, Avr.-Sib.

Acantholimon armenum Boiss.&Huet. var. balansae Boiss.
& Huet., 47, 1500-1700 m, 15.07.2008, Baskose 1264, Iran-
Tur.

*Acantholimon ulicinum (Willd. ex Schultes) Boiss. var.
ulicinum, 29, 1700-1950 m, 23.06.2007, Baskose 536, Dogu
Akd.

PLANTAGINACEAE

Plantago major L. subsp. intermedia (Gilib.) Lange, 14,
1350 m, 02.08.2008, Bagkdse 1347.

Plantago atrata Hoppe, 24, 2400-2800 m, 26.06.2009,
Baskose 1673; 27, 2500-2900 m, 23.07.2009, Bagkose 1755.
Plantago lanceolata L., 29, 1700-1950 m, 23.06.2007,
Bagkose 527; 32, 1300-1400 m, 23.06.2007, Baskose 576.
Plantago arenaria Waldst.&Kit., 36, 1300 m, 17.06.2009,
Bagkdse 1648.

= Plantago scabra Moench (Greuter vd., 1984 — 1989).
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THYMELAEACEAE
Daphne oleoides Schreber subsp. oleoides, 29, 1700-1950
m, 23.06.2007, Bagkose 513.

ELAEAGNACEAE
Elaeagnus angustifolia L., 8, 1000-1050 m, 14.05.2008,
Baskose 854.

SANTALACEAE

Thesium billardieri Boiss., 21, 1750-2000 m, 22.05.2008,
Baskose 978; 38, 1900-2200 m, 26.06.2009, Baskose 1701,
Iran-Tur.

LORANTHACEAE
Viscum album L. subsp. album, 44, 1300-1450 m,
13.04.2008, Baskose 630.

ARISTOLOCHIACEAE

Aristolochia maurorum L., 6, 1050-1150 m, 22.05.2008,
Baskose 944; 1, 1200 m, 28.04.2009, Bagkose 1447, Iran-
Tur.

EUPHORBIACEAE

Chrozophora tinctoria (L.) Raf, 7, 1050-1150 m,
14.08.2009, Baskose 1780.

*Euphorbia microsphaera Boiss., 14, 1350 m, 02.08.2008
ve 14.10.2008, Bagkdse 1336, Iran-Tur.

*Euphorbia helioscopia L., 6, 1050-1150 m, 13.04.2008,
Bagkdse 599.

Euphorbia szovitsii Fisch. & C.A. Mey. var. szovitsii, 8,
1000-1050 m, 14.05.2008, Baskose 845, Iran-Tur.
*Euphorbia peplus L. var. peplus, 6, 1050-1150 m,
05.05.2008, Baskose 684; 9, 1500-1750 m, 22.05.2008,
Baskose 953.

Euphorbia falcata L. subsp. falcata var. falcata, 7, 1050—
1150 m, 14.08.2009, Baskose 1778.

Euphorbia herniarifolia Willd. subsp. herniarifolia, 23,
2000-2300 m, 05.05.2008, Baskose 753.

Euphorbia denticulata Lam., 39, 1750 m, 17.06.2008,
Bagkdse 1208, Iran-Tur.

Euphorbia anacampseros Boiss. var. anacampseros, 45,
1300 m, 05.05.2008, Baskose 785, Endemik, LC.
Euphorbia macroclada Boiss., 11, 1400 m, 23.06.2007,
Baskose 493; 6, 1050-1150 m, 05.05.2008, Basgkose 664,
Iran-Tur.

URTICACEAE

UrticaurensL., 31, 1450 m, 09.06.2009, Baskdse 1543.
*Urtica dioica L., 9, 1500-1750 m, 23.06.2007, Baskose
507, Avr.-Sib.

*Parietaria lusitanica L., 43, 1500 m, 15.06.2008, Baskose
1086, Akdeniz

MORACEAE
MorusalbaL., 15, 1300 m, 17.06.2009, Baskose 1643.

ULMACEAE
Celtis tournefortii Lam., 45, 1150-1200 m, 05.05.2008,
Baskose 687.

JUGLANDACEAE
JuglansregiaL., 13, 1300 m, 31.05.2008, Baskose 1047.

PLATANACEAE
*Platanus orientalis L., 15, 1300 m, 09.06.2009, Baskose
1519.
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FAGACEAE

*Quercus vulcanica (Boiss. & Heldr.) Kotschy, 21, 1750-
2000 m, 22.05.2008, Baskose 991; 43, 1500 m, 02.08.2008,
Bagkose 1334, Endemik, NT, Dogu Akd.

Quercus pubescens Willd., 43, 1500 m, 02.08.2008,
Bagkdse 1333.

Quercus cerris L. var. cerris, 9, 1500-1750 m, 23.06.2007,
Bagkdse 486; 20, 1550 m, 05.05.2008, Baskose 768.
*Quercus libani Olivier, 33, 1400 m, 15.06.2008, Baskose
1141, Iran-Tur.

Quercus trojana Webb, 32, 1300-1400 m, 09.06.2009,
Baskose 1540; 9, 1600-1750 m, 17.06.2009, Bagkose 1598,
Dogu Akd.

Quercus cerris X Quercus trojana, 43, 1500 m,
02.08.2008, Baskose 1328.

CORYLACEAE
Corylus avellena L. var. avellena, 11, 1300 m, 09.06.2009,
Bagkose 1514, Avr.-Sib.

SALICACEAE

Salix alba L., 16, 1300 m, 16.05.2009, Baskose 1488, Avr.-
Sib.

Populustremula L., 38, 1900-2200 m, 17.06.2008, Baskose
1191, Avr.-Sib.

Populus nigra L. subsp. nigra, 16, 1300 m, 14.05.2008,
Bagkose 867.

RUBIACEAE

Asperula capitellata Hausskn. & Bornm. ex Bornm., 23,
2000-2300 m, 16.07.2008, Baskose 1279; 25, 2500-3000 m,
26.06.2009, Bagkose 1664.

Asperula stricta Boiss. subsp. latibracteata (Boiss.)
Ehrend., 26, 1900-2400 m, 23.07.2009, Baskose 1734,
Endemik, LC, lran-Tur.

Asperula arvensisL., 46, 1300 m, 14.08.2008, Bagkose 828,
Akdeniz.

Galium odoratum Scop., 32, 1300-1400 m, 31.05.2008,
Baskose 1019, Avr.-Sib.

Galium verum L. subsp. verum, 29, 1700-1950 m,
23.06.2007, Baskdse 520, Avr.-Sib.

Galium subuliferum Sommer & Lev., 9, 1500-1750 m,
23.06.200, Bagkose 423; 33, 1400 m, 15.06.2008, Basgkose
1113.

Galium incanum Sm. subsp. elatius (Boiss.) Ehrend., 31,
1450 m, 09.06.2009, Baskose 1546; 26, 1900-2400 m,
23.07.2009, Baskose 1728, Iran-Tur.

Galium aparineL., 14, 1350 m, 16.07.2008, Baskose 1314.
Galium tricornutum Dandy, 6, 1050-1150 m, 05.05.2008,
Bagkdse 675, Akdeniz.

Galium floribundum Sm. subsp. floribundum, 9, 1500-
1750 m, 23.06.2007, Baskdse 505.

Callipeltiscucullaria(L.) DC., 3, 1000-1050 m, 22.05.2008,
Bagkdse 945, Iran-Tur.

Cruciata taurica (Pall.) Ehrend., 4, 1100 m, 13.04.2008,
Baskése 615; 23, 2000-2300 m, 05.05.2008, Baskose 748,
Iran-Tur.

Cruciata pedemontana (Bellardi) Ehrend., 51, 1550 m,
09.06.2009, Baskose 1570.

MONOCOTYLEDONES

ARACEAE

Arum elongatum Steven subsp. detruncanum (C.A. Mey.
ex Schott) Riedl, 33, 1400 m, 15.06.2008, Bagkose 1133,
Iran-Tur.

LEMNACEAE
LemnagibbalL., 14, 1350 m, 02.08.2008, Baskose 1348.

LILIACEAE

Allium paniculatum L. subsp. paniculatum, 37, 1400-1500
m, 17.06.2009, Baskose 1610; 30, 1500 m, 14.08.2009,
Baskose 1782, Akdeniz.

Allium tauricola Boiss., 38, 1900-2200 m, 15.07.2008,
Baskose 1220, Endemik, LC, Iran-Tur.

Allium sativum L., 1, 1200 m, 28.04.2009, Baskose 1451.
Allium scorodoprasum L. subsp. rotundum (L.) Stearn, 9,
1500-1750 m, 23.06.2007, Baskdse 448; 51, 1400 m,
09.06.2009, Baskose 1531, Akdeniz.

Ornithogalum pyrenaicum L., 6, 1050-1150 m,
22.05.2008, Baskose 940; 9, 1500-1750 m, 17.06.20009,
Baskose 1597.

Ornithogalum sphaerocarpum A.Kern., 43, 1500 m,
15.06.2008, Baskdse 1066.

Ornithogalum narbonense L., 6, 1050-1150 m, 22.05.2008,
Basko6se 941; 36, 1300 m, 15.06.2008, Baskdse 1098, Akdeni.
Ornithogalum oligophyllum Clarke, 23, 2000-2300 m,
05.05.2008, Baskose 740; 34, 1300 m, 05.05.2008, Bagkose
778.

*QOrnithogalum platyphyllum Boiss., 30, 1500 m,
23.06.2007, Baskose 557, Iran-Tur.

Ornithogalum ulophyllum Hand.-Mazz., 29, 1700-1950 m,
23.06.2007, Baskose 540; 16, 1300 m, 14.05.2008, Baskose
870.

Muscari comosum Mill., 6, 1050-1150 m, 22.05.2008,
Baskose 936.

Muscari tenuiflorum  Tausch, 29, 1700-1950 m,
31.05.2008, Baskose 1036.

*Tulipa humilis Herbert, 5, 1100 m, 13.04.2008, Baskose
613.

Gagea villosa (M. Bieb.) Duby var. villosa, 17, 1500-1650
m, 16.05.2009, Bagkose 1491.

Colchicum balansae Planch., 21, 1750-2000 m, 02.08.2008,
Baskose 1363, Iran-Tur.

IRIDACEAE

Iris pseudocorusL., 14, 1350 m, 09.06.2009, Baskose 1508.
Iris sprengeri Siehe, 2, 1050 m, 18.04.2009, Baskose 1428,
Endemik, VU, Iran-Tur.

Iris persica L., 2, 1050 m, 28.04.2009, Baskose 1437, Iran-
Tur.

Crocus ancyrensis (Herb.) Maw, 32, 1300-1400 m,
16.03.2008, Baskose 592; 30, 1500 m, 16.03.2008, Baskdse
593, Iran-Tur.

Crocus speciosus M. Bieb. subsp. speciosus, 23, 2000-2300
m, 14.10.2008, Baskose 1379, Endemik, LC, Avr.-Sib.

ORCHIDACEAE

Cephalanthera rubra (L.) Rich., 29, 1700-1950 m,
23.06.2007, Baskose 550.

Cephalanthera damasonium (Miller) Druce, 50, 1650 m,
09.06.2009, Baskdse 1566; 19, 1650 m, 17.06.2009, Bagkose
1640, Avr.-Sib.

SPARGANIACEAE
*Sparganium erectum L. subsp. erectum, 14, 1350 m,
14.08.2009, Baskdse 1809, Avr.-Sib.

TYPHACEAE
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Tyhpha angustifolia L., 14, 1350 m, 16.07.2008, Baskose
1318.

JUNCACEAE
JuncusinflexusL., 14, 1350 m, 02.08.2008, Baskose 1341.

CYPRACEAE

CyperuslongusL., 14, 1350 m, 02.08.2008, Baskose 1342
Eleocharis palustris (L.) Roemer & Schultes, 16, 1300 m,
16.05.2009, Bagkose 1488.

Schoenoplectus lacustris (L.) Palla subsp. taber naemontani
(C.C. Gmel) A. & D. Lbove, 14, 1350 m, 02.08.2008,
Bagkose 1345.

Carex divulsa Stokes subsp. leersii (Kneucker) Koch., 29,
1700-1950 m, 31.05.2008, Bagkdse 1031; 30, 1500 m,
16.07.2008, Baskose 1293.

Carex divisa Hudson, 10, 1400 m, 31.05.2008, Baskdse
1000; 37, 1400-1500 m, 17.06.2009, Baskdse 1616, Avr.-Sib.

POACEAE (GRAMINEAE)

Elymus lazicus (Boiss.) Melderis subsp. divericatus (Boiss.
& Bal) Melderis, 9, 1500-1750 m, 17.06.2009, Baskose
1592, Endemik, LC, Iran-Tur.

Elymus hispidus (Opiz) Melderis subsp. hispidus, 33, 1400
m, 15.06.2008, Baskose 1130.

Elymus hispidus (Opiz) Melderis subsp. barbullatus
(Schur) Melderis, 48, 1500-1700 m, 26.06.2009, Baskose
1689; 39, 1750 m, 09.09.2009, Baskdse 1813.
Amblyopyrum muticum (Boiss.) Eig subsp. muticu, 45,
1150-1200 m, 15.06.2008, Baskose 1147.

Amblyopyrum muticum (Boiss.) Eig subsp. loliaceum
(Jaub. & Spach) Eig, 45, 1150-1200 m, 15.06.2008, Bagkose
1150, Edemik, LC.

Aegilops triuncialis L. subsp. triuncialis, 11, 1400 m,
23.06.2007, Baskose 492; 32 1300-1400 m, 16.07.2008,
Bagkose 1277.

*Secale strictum C. Presl subsp. anatolicum (Boiss.)
K.Hammer, 38, 1900-2200 m, 15.07.2008, Baskdse 1243.

= Secale anatolicum Boiss. (IPNI, 2010).

Hordeum murinum L. subsp. glaucum (Steudel) Tzvelev,
6, 1050-1150 m, 05.05.2008, Baskdse 659.

Hordeum bulbosum L., 43, 1500 m, 15.06.2008, Baskose
1069.

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Schreber) Melderis, 32, 1300-1400 m, 16.07.2008, Baskdse
1276, lran-Tur.

Bromus japonicus Thunb. subsp. japonicus, 9, 1500-1750
m, 23.06.2007, Baskdse 433; 11, 1400 m, 23.06.2007,
Bagkdse 501.

Bromus scoparius L., 21, 1750-2000 m, 22.05.2008,
Bagkose 985.

Bromus tectorum L., 9, 1500-1750 m, 23.06.2007, Bask6se
420; 45, 1150-1200 m, 05.05.2008, Baskdse 686.

Bromus cappadocicus Boiss. & Bal subsp. cappadocicus,
24, 2400-2800 m, 26.06.2009, Baskose 1676.

Bromus tomentollus Boiss., 38, 1900-2200 m, Bagkdse
1234; 9, 1500-1750 m, 17.06.2009, Baskdse 1596, Iran-Tur.
*Arrhenatherum elatius (L.) Beauv. ex J. & C. Presl subsp.
elatius, 43, 1500 m, 02.08.2008, Baskose 1323, Avr.-Sib
Koeleria cristata (L.) Pers., 24, 2400-2800 m, 26.06.2009,
Baskose 1672; 48, 1500-1700 m, 26.06.2009, Bagkose 1691.
*Deschampsia caespitosa (L.) Beauv.,, 14, 1350 m,
16.05.2009, Baskose 1506.
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Calamagrostis epigejos (L.) Roth, 30, 1500 m, 16.07.2008,
Baskose 1288, Avr.-Sib.

Apera intermedia Hackel, 43, 1500 m, 15.06.2008, Baskose
1071; 37, 1400-1500 m, 17.06.2009, Baskose 1618, Iran-Tur.
Milium vernale M. Bieb. subsp. montianum (Parl.) John &
Maire, 9, 1500-1750 m, 17.06.2009, Baskose 1590, Akdeniz.
Alopecurus arundinaceus Poiret, 29, 1700-1950 m,
23.06.2007, Baskose 529, Avr.-Sib.

Alopecurus textilis Boiss. subsp. textilis, 23, 2000-2300 m,
05.05.2008, Baskose 746, Iran-Tur.

Phleum montanum C. Koch subsp. montanum, 9, 1500-
1750 m, 17.06.2009, Baskdse 1583.

Phleum exaratum Hochst. ex Griseb. subsp. exaratum, 11,
1400 m, 23.06.2007, Baskose 496; 3, 1000-1050 m,
14.05.2008, Baskdse 825.

*Festuca anatolica Markgr.- Dann. subsp. anatolica, 26,
1900-2400 m, 26.06.2009, Baskdse 1709; 28, 3000-3200 m,
23.07.2009, Baskose 1776, Endemik LC.

Festuca valesiaca Schleicher ex Gaudin, 28, 3000-3200 m,
23.07.2009, Bagkose 1764.

Festuca callieri (Hackel ex St.-Yves) F. Markgraf subsp.
callieri, 46, 1300 m, 14.05.2008, Baskdse 835; 9, 1600-1750
m, 17.06.2009, Baskose 1794.

Lolium perenne L., 14, 1350 m, 14.08.2009, Baskose 1806,
Awvr.-Sib.

*Loliolum subulatum (Banks & Sol.) Eig, 1, 1200 m,
16.05.2009, Bagkose 1471, Iran-Tur.

Poa trivialis L., 26, 1900-2400 m, 23.07.2009, Baskose
1727.

Poa pratensis L., 38, 1900-2200 m, 15.07.2008, Baskose
1228.

Poa angustifolia L., 29, 1700-1950 m, 23.06.2007, Baskdse
551; 40, 1750-1900 m, 17.06.2008, Baskose 1205.

Poa alpina L. subsp. fallax, 1, 1200 m, 28.04.2009, Baskdse
1440.

Poa bulbosa L., 29, 1700-1950 m, 23.06.2007, Bagkdse 526;
45, 1150-1200 m, 05.05.2008, Bagkdse 691.

Dactylis glomerata L. subsp. glomerata, 9, 1500-1750 m,
23.06.2007, Baskose 483; 10, 1400 m, 31.05.2008, Baskdse
1005, Avr.-Sib.

Briza humilis M. Bieb., 12, 1100 m, 22.05.2008, Baskdse
903.

Echinaria capitata (L.) Desf., 33, 1400 m, 15.06.2008,
Baskose 1127; 1, 1200 m, 28.04.2009, Baskdse 1446.
Melicaciliata L. subsp. ciliata, 9, 1500-1750 m, 23.06.2007,
Baskose 437; 38, 1900-2200 m, 15.07.2008, Baskose 1238.
Glyceria plicata (Fr.) Fr., 14, 1350 m, 09.06.2009, Baskose
15009.

*Stipa bromoides (L.) Dorfl., 45, 1150-1200 m, 15.06.2008,
Bagkdse 1142, Akdeniz.

Stipa pulcherrima C. Koch subsp. crassiculmis (P.A.
Smirn.) Tzvelev, 40, 1750-1900 m, 17.06.2008, Baskose
1198.

Oryzopsis hymenoides (Roemer & Schultes) Ricker, 30,
1500 m, 16.07.2008, Baskdse 1291; 9, 1600-1750 m,
17.06.2009, Baskose 1584.

Phragmites australis (Cav.) Trin. ex Steudel, 16, 1300 m,
14.08.2009, Baskose 1800.

Cynodon dacylon (L.) Pers. var. villosus Regel, 45, 1150-
1200 m, 15.06.2008, Bagkdse 1143.

Chrysopogon gryllus (L.) Trin. subsp. gryllus, 36, 1300 m,
15.06.2008, Bagkose 1106.
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4. Sonuglar ve tartisma

Bu arastirma 2007-2009 yillar1 arasinda gerceklestirilmis olup, ¢alisma sonucunda toplam 80 familya, 356 cins
ve bu cinslere ait 725 takson tespit edilmigtir. Toplanan bu taksonlarn 4’ Pteridophyta, 721’ ise Spermatophyta
divizyosuna aittir. Bu 721 taksonun 1’i Gymnospermae, 720°si Angiospermae alt divizyosuna aittir. Angiospermlerin
642’si Dicotyledones, 78’i ise Monocotyledones sinifina aittir.

Aragtirma alanindan toplanan taksonlarin fitocografik bolgelere gore dagilimlari; Iran-Turan elementi % 24.3,
Akdeniz elementi % 7.3, Avrupa-Sibirya elementi % 5.8, Genis Yayilish % 19.3 ve yayilig alanlari1 bilinmeyenlerin
orant % 43.3 seklindedir (Tablo 1).

Elde edilen bu veriler yakin g¢evrede yapilan diger ¢alismalar ile kiyaslandiginda Bolkar Daglar1 Florasi
(Gemici, 1994) adli caligma hari¢ diger tiim c¢aligmalarda Iran-Turan fitocografik bolge elementlerinin hakim oldugu
goriilmektedir. Bolkar Daglar1 Florasi (Gemici, 1994) adli ¢aligsmada Iran-Turan elementlerinin ikinci sirada olmasinin
nedeni, bu ¢aligmada verilen lokalitelerin ¢gogunlugunun giiney kesimine ait olmasi, kuzey kesiminden daha az bitki
toplanmis olmasidir (Tablo 2).

Yapilan bu ¢alisma dahil Hasan Dagi’na yakin ¢evrelerde yapilmis olan diger sekiz adet caligmanin listesi
asagida verilmistir. Bunlara ait sira numaralar kullanilarak takson sayilar1 ve diger veriler tablolara girilerek gerekli

kiyaslamalar yapilmistir.

. Hasan Dag1 (Aksaray Kesimi) Floras: (Baskdse, 2010)

. Erciyes Dagi Floras1 (Vural & Aytag, 2005)

. Bolkar Daglar1’nin (Orta Toroslar) Flora ve Vejetasyonu (Gemici, 1994)
. Aladaglar Milli Parkinin Floras: (Tifekei vd., 2002)

. Obruk Yaylas1 ve Karacadag (Karapnar) Florasi (Dural, 2007)

. Ekicek Dag1 (Aksaray) ve Cevresinin Florasi (Unal ve Ding, 2000)

. Kervansaray Dagi’nin Floras1 (Hamzaoglu, 1996).

. Nizip (Aksaray) Bélgesinin Floras1 (Oztiirk ve Ding, 2008)

. Melendiz Daglar1 (Nigde) Florasina Katkilar I-11 (Eyce, 1987)

O 01N N B WN —

Tablo 1. Taksonlarin ait olduklari fitocografik alanlar ve takson sayilari

FiTOCOGRAFIK BOLGE TAKSON SAYIS| YUZDE ORANI
Iran-Turan F.C.B. 176 % 24,3
Akdeniz F.C.B. 53 % 7,3
Avrupa-Sibirya F.C.B. 42 % 5,8
Genis Yayiligh 140 % 19,3
Bilinmeyenler 314 % 43,3
TOPLAM 725 % 100

Tablo 2. Calisma alanina ait fitocografik bolge elementlerinin yakin ¢evredeki diger caligmalar ile kiyaslanmasi

Yapilan Caligmalarp 1 2 3 4 5 6 7 8 9
Takson saylart B Fitocografik 725 | 1170 | 1645 | 1566 | 641 | 494 | 619 | 445 | 379
Bolge ¥V

Iran-Turan F.C.B. % 24,3 29,7 13,9 26,7 33,4 26,9 32,1 29,8 23,0
Akdeniz F.C.B. % 7,3 6,8 26,9 18,8 12,6 7,5 5,8 4,7 7,5
Avrupa-Sibirya F.C.B. % 5,8 59 72 5,6 2,5 7,1 6,8 4,0 3,0

Arastirma alanindan toplanan taksonlarin hayat formlar1 Raunkiaer sistemine gore belirlenmistir (Akman ve
Ketenoglu, 1992). Taksonlarin hayat formlarima gore dagilimlari; Hemikriptofitler % 44.8, Terofitler % 35.9,
Fanerofitler % 6.5, Geofitler % 6.2, Kamefitler % 3.9, Hidrofitler % 1.5 ve Vaskiler paraztler % 1.2 seklinde tespit
edilmistir (Tablo 3).

Tablo 3. Taksonlarin ait olduklar1 hayat formlar1 ve takson sayilari

HAYAT FORMU TAKSON SAYISI YUZDE ORANI

Hemikriptofit 325 % 44,8
Terofit 260 % 35,9
Fanerofit 47 % 6,5
Geofit 45 % 6,2
Kamefit 28 % 3,9
Hidrofit 11 % 1,5
Vaskiiler Parazit 9 % 1,2
TOPLAM 725 % 100

Toplanan
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taksonlarin familyalarina gore dagilimi degerlendirildiginde en ¢ok takson igceren on familya ve yiizdeleri; Asteraceae
% 13.4, Fabaceae % 11.2, Cruciferae % 7.6, Poaceae % 6.5, Caryophyllaceae % 6.3, Lamiaceae % 6.2, Boraginaceae
% 4.8, Apiaceae % 4.3, Rosaceae % 3.9 ve Scrophulariaceae % 3.7°dir (Tablo 4).

Bu arastirmada 6ne ¢ikan 10 familya ile diger calismalar kiyaslandiginda degerler birgogu ile Ortiisiirken
bazilarinda farkliliklarin oldugu goriilmiistir. Bu calismada Asteraceae ve Fabaceae familyalarn ilk iki sirada
bulunmaktadir. Erciyes Dag1 (2), Bolkar Dag1 (3), Aladaglar (4), Ekicek Dagi (6) ve Kervansaray Dagi Florasi (7) adli
caligmalarda da ayni sekilde bu iki familyanin ilk iki sirayr aldigi goriilmektedir. Nizip Bolgesi Florast (8) adli
calismada ise ilk sirada Asteraceae familyasi olmasina kargin ikinci sirada Brassicaceae familyasit yer almakta,
Fabaceae familyas ise ligiincii sirada yer almaktadir. Karacadag (5) ve Melendiz Daglar1 Florast (9) adli ¢aligmalarda
ise Asteraceae ve Fabaceae familyalar esit sayida taksonlara sahiptir. Calismamiz dahil olmak lizere Aladaglar (4) ve
Nizip Bolgesi Florasi (8) adli ¢aligmalarda da {iglincii sirada Brassicaceae familyasi yer alirken, Erciyes Dagi (2),
Bolkar Dagi (3), Ekicek Dagi (6) ve Kervansaray Dag1 Florasi adli (7) ¢aligmalarda ligiincii sirada Poaceae familyasi,
Karacadag (5) adli calismada Lamiaceae familyasi, Melendiz Daglar1 Florasi (9) adli galismalarda Caryophyllaceae
familyas1 ligiincii sirada yer almaktadir. (Tablo 5).

Tablo 4. En ¢ok taksona sahip ilk on familya ve takson sayilari

SIRANO FAMILYA ADI TAKSON SAYISI YUZDE ORANI

1 Asteraceae 97 % 13,4

2 Fabaceae 81 % 11,2

3 Brassicaceae 55 % 7,6

4 Poaceae 47 % 6,5

5 Caryophyllaceae 46 % 6,3

6 Lamiaceae 45 % 6,2

7 Boraginaceae 35 % 4,8

8 Apiaceae 31 % 4,3

9 Rosaceae 28 % 3,9

10 Scrophulariaceae 27 % 3,7

11 Digerleri 233 % 32,1

TOPLAM 725 % 100

Tablo 5. Calisma alaninda tiir sayis1 bakimindan en zengin on familyanin ¢evredeki diger calismalar ile kiyaslanmast
Yapilan CaligmalarP 1 2 3 4 5 6 7 8 9
Takson sayilan b 725 1170 |1645 [1566 [641 |494 |619 [445 |379
Familyalar Vv
Asteraceae % 13,4 11,7 10,4 12,5 11,2 12,1 13,2 17,3 13,5
Fabaceae % 11,2 9,9 10,9 10,3 11,2 10,7 10,7 7,6 13,5
Brassicaceae % 7,6 5,5 5,7 8,2 7,3 7,3 7,4 8,1 4,7
Poaceae % 6,5 7,5 7,9 5,8 7,3 8,5 9,5 5,6 3,6
Caryophyllaceae % 6,3 5,9 6,3 6,3 6,1 6,3 6,3 4,1 10,0
Lamiaceae % 6,2 6,1 7,1 7,7 7,6 8,1 6,8 6,0 8,7
Boraginaceae % 4,8 3,7 3,5 4,2 3,9 3,4 3,9 3,2
Apiaceae % 143 ---- 4,0 3,9 4,1 4,3 3,9 5,2 3,4
Rosaceae % 3,9 3,9 ---- 2,8 3,4 3,1 4,5
Scrophulariaceae % 3,7 45 4,1 3,8 3,4 - 4,1 3,9

Arastirma alanindan toplanan bitkilerden en ¢ok taksona sahip on cins belirlenmistir (Tablo 6). Buna gore;
Astragalus % 2.2’sini, Slene % 2.1’ini, Alyssum % 1.7’sini, Vicia 1.6’sim1, Trigonella 1.4’ini Anthemis % 1.4’0ind,
Ranunculus % 1.2” sini, Trifolium % 1.2’ sini, Centaurea % 1.2” sini ve Campanula % 1.2’ sini olugturmaktadir.

Tiirkiye Florasi’nda oldugu gibi, tiir ve tiir alti diizeyde en c¢ok taksona sahip cins siralamasinda bizim
calismamiz ile diger tiim caligmada ilk sirayr Astragalus almaktadir. Melendiz Daglar1 Florasi (9) adli ¢aligmada
Astragalus ve Slene cinslerine ait takson sayilar1 birbirine esittir. Bizim ¢aligmamiz dahil Erciyes Dagi (2) ve Bolkar
Dag1 (3) adli galigmalarda en ¢ok taksona sahip ikinci cins Slene iken, Aladaglar (4) ve Ekicek Dagi Florasi (6) adli
caligmalarda Centaurea, Kervansaray Dagi (7) ve Nizip Bolgesi Florasi (8) adli ¢alismalarda ise Alyssum ikinci sirada
yer almaktadir. Karacadag (5) Florasi adli ¢aligmada Slene basta olmak iizere Alyssum, Centaurea ve Veronica
cinslerinin takson sayilart aynidir. Calismamizda ve Aladaglar Florasi (4) adli ¢aligmada ti¢iincii sirada yer alan cins
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Alyssum’dur. Diger ¢alismalardan Erciyes Dagi’nda (2) Veronica, Bolkar Dagi’nda (3) Trifolium ve Nizip Bolgesi
Florasi (8) adli ¢alismalarda Centaurea cinsi igiincii sirada yer almaktadir. Ekicek Dagi’'nda (6) Silen ve Alyssum,
Kervansaray Dagi’nda (7) Slene ve Centaurea ve Melendiz Daglart Florasi (9) adli ¢alismada Centaurea ve
Campanula esit sayida takson icermektedir. Ozellikle ¢aligma alaninin ve diger ¢alismalarin daglik alanlar ve kserofitik
olmasi Astragalus cinsinin en ¢ok taksonla birinci sirada yer almasinda etkilidir (Tablo7).

Tablo 6. En cok taksona sahip on cins ve takson sayilari

SIRANO CINS ADI TAKSON SAYISI YUZDE ORANI
1 Astragalus 16 2,2
2 Silene 15 2,1
3 Alyssum 12 1,7
4 Vicia 11 1,6
5 Trigonella 10 14
6 Anthemis 10 1,4
7 Ranunculus 9 1,2
8 Trifolium 9 1,2
9 Centaurea 9 1,2
10 Campanula 9 1,2
11 Digerleri 615 84,8
TOPLAM 725 100

Tablo 7. Calisma alaninda tiir sayis1 bakimindan en zengin on cinsin ¢evredeki diger ¢aligmalar ile kiyaslanmasi

Yapilan Caligmalar® 1 2 3 4 5 6 7 8 9
dakson sayalan 725 |1170 |1645 |1566 |641 |[494 |[619 [445 |379
Astragalus 16 40 46 56 23 11 22 11 11
Silene 15 22 34 29 9 8 11 8 11
Alyssum 12 15 18 32 9 8 12 10 6
Vicia 11 14 10 5 3 5 - -
Trigonella 10 8 14 13 12 8 9 3 9
Anthemis 10 10 11 6 4 5 3 4
Ranunculus 9 11 12 17 4 7 7 1 3
Trifolium 9 9 24 6 2 6 4
Centaurea 9 12 20 33 9 9 11 9 7
Campanula 9 7 12 3 3 4 - |7

Caligma alanimizdaki toplam taksonlarin % 13,5’inin endemik oldugu ve endemizm oraninin Tiirkiye

ortalamasinin ¢ok altinda yer aldig1 goriilmektedir. Bu durum dar alan ¢aligmalar i¢in karakteristiktir. Diger ¢calismalar
dikkate alindiginda ise endemizm oraninin bizim ¢aligmamiza yakin olanlar; Ekicek Dag1 (6) % 13.9, Nizip Bolgesi (8)
% 15.7, Kervansaray Dag1 (7) % 16,8 ve Melendiz Daglar1 Florasi (9) % 14,0 adli ¢alismalardir (Tablo 8).
Yakin gevrede yapilan diger ¢aligmalardan endemizm orani en yiiksek olanlar Bolkar Daglar1 (3) ve Aladaglar (4) dir.
Bu alanlarda endemizm oranmin yiiksek ¢ikmasi olagan bir durum olup, bu alanlar Toros Daglari’nin kendine 6zgii
kayac yapisi, iklimi, jeomorfolojik yapisi, yilikseklikten dogan izolasyonu nedeniyle bircok bitkiyi 6zellestirmekte ve
endemizm oranini artirmaktadir (Gemici, 1993).

Tablo 8. Calisma alanindaki taksonlarin endemizm orani ve ¢evredeki diger calimsalar ile kiyaslanmasi

Yapilan Calismalar® 1 2 3 4 5 6 7 8 9
Takson sayilar1 » 725 1170 1645 1566 641 494 619 445 379
Endemizm Oram | % | 135 17,2 18,5 25,0 18,5 13,9 16,8 15,7 14,0

Arastirma alaninda tespit edilen endemik taksonlardan; Astragalus matthewsiae Podl. & Kirch. (=Astragalus
victoriae Podlech & Agerer-Kirchoff) CR (Criticaly Endangered) kategorisinde, Cerasus incana (Pallas) Spach var.
velutina Brawicz ve Sempervivum brevipilum Muirhead EN (Endangered=Tehlikede) kategorisinde, Haplophyllum
vulcanicum Boiss. & Heldr., Trigonella isthmocarpa Boiss. & Bal., Erigeron zederbaueri Vierh. ve Iris sprengeri Siehe

Isa BASKOSE et al., The Flora of Hasan (Aksaray Region, Turkey) Mountain



Biological Diversity and Conservation —4/ 2 (2011) 147

VU (Vulnerable=Zarar Gorebilir) kategorisinde, Minuartia corymbulosa (Boiss. & Bal.) McNeill. var. corymbulosa,
Phrynella ortegioides (Fisch. & C.A. Mey.) Pax & K.Hoffm., (=Phryna ortegioides (Fischer. & C.A. Meyer) Fax. &
Hoffman), Paracaryum longipes Boiss., Linaria genistifolia (L.) Miller subsp. polyclada (Fenzl.) Davis, Lamium
garganicum L. subsp. pulchum ve Quercus vulcanica (Boiss. & Heldr. ex) Kotschy NT (Near Threatened=Neredeyse
tehdit altinda) kategorisinde ve geriye kalan 85 adet endemik takson ise LC (Least Concern=En Az Endise Verici)
kategorisinde bulunmaktadir.

Tesekkiir

Bu calismay1, 08201040 numarali ve “Hasan Dagi’'nin (Aksaray Kesiminin) Florasi” adli proje ile maddi
acidan destekleyen Selguk Universitesi Bilimsel Arastirma Projeleri (BAP) birimine tesekkiir ederiz.
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Abstract

In the study, the bryophytes flora in the Quercus coccifera macchia protected for approximately 40 years in
east Mediterranean part of Turkey was studied. During the floristic surveys, 9 species of 8 families belonging to
Hepaticopsida and 47 taxa of 10 families belonging to Bryopsida in total 56 taxa was recorded. Eight different life-form
types and nine different microhabitats belonging to these taxa were determined. Additionally the states leaning on the
comparisons of the field observations and climatologic conditions of the bryophytes in the study area was determined
according to microhabitat differentiations, life-form types, moisture desires, and substrata characteristics.

Key words: Bryophytes, Life-form, Macchia, Microhabitat, Substratum

%

Tiirkiye’nin Dogu Akdeniz Bolgesindeki Korunmus Quercus coccifera Makiliginin Biryofitleri: Hayat Formlari,
Habitatlari, Substratlar1 arasindaki iliskiler

Ozet

Bu ¢aligmada, Tiirkiye’nin Dogu Akdeniz bolgesinde yaklasik 40 yildir korunan Quercus coccifera makisi
icerisindeki biryofit florasi ¢alisildi. Aragtirma boyunca Bryophyta boliimiiniin Hepaticae sinifindan 8 familyaya ait 9
takson ve Bryopsida smifindan 10 familyaya ait 47 takson olmak iizere toplam 56 takson kaydedilmistir. Bu taksonlar
ait 9 farkli mikrohabitat ve 8 cesit hayat formu tanimlandi. Ayrica ¢alisma alaninda kiyaslamali iklimsel ve floristik
gozlemlere dayanarak mikrohabitat ayrimlari, hayat formu, nem istekleri ve substrat 6zelliklerine gére biryofitlerin
maki icerindeki durumlari tespit edildi.

Anahtar kelimeler: Biryofitler, Hayat formu, Maki, Mikrohabitat, Substrat
1. Introduction

A melting pot of geological activity, climatic evolution and human civilizations the Mediterranean Basin is a
hot spot of plant biodiversity (Thompson, 2005). The Anatolian peninsula is a major centre of diversity and endemism
in the eastern Mediterranean concerns the mountains and coast of southern Turkey.

Quercus coccifera L. is undoubtedly one of the most important scrub species in the Mediterranean Basin,
which covers more than ~2 million hectares. It grows under typical Mediterranean climates, with a considerable
summer drought period and on a great variety of soil types, either on acidic or basic parent materials (Canellas and San
Miguel, 2000; Isik and Gemici, 1994).

Macchia—the description of the stress-tolerant, late-succession, high-diversity, scrub typical of the
Mediterranean climate. Quercus coccifera L. is main a canopy forming species and evergreen sclerophylls (literally
hard-or tough-leaved) in macchia (Lo Gullo and Salleo, 1988).
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Variation in habitats, disturbance regime, plant growth form and mainly the evolutionary history of plants are
the main causes for the phenologic heterogeneity that can be observed in the vegetation of the east Mediterranean basin
(Ne’eman and Goubitz, 2000).

Development and composition of bryophyte layer in forests strongly depend upon the vascular vegetation
above it (Steel et al., 2004; Smith, 2006).

Differences in microclimatic condition were the most important factors influencing bryophyte taxa occurence.
Bryophytes are known to survive in small microclimatic niches, even when the regional climate has changed enough to
alter the surrounding vascular plant community (Smith, 2006).

Bryophyte life-form is defined as recurring arrangements of the photosynthetic tissues that minimize
evaporative water loss and maximize primary production (Bates, 1998). Magdefrau has distinguished morphological,
these are morphological form annual, cushion, short turf, dendroid, fan, mat, pendant, tail and weft-typical for
Bryophytes (Magdefrau, 1982). Frey and Kiirschner (1991) added the category “solitary plants” which is typical for arid
habitats. Generally life-form is a stable characteristic for mosses and liverworts. However, many species show plasticity
of life-form according to environmental conditions (During, 1979; Bates, 1998; Ezer et al., 2010).

At present, 3 species belong to Anthocerotopsida, 169 species belong to Hepaticopsida and 721 species belong
to Bryopsida are known from Turkey for world bryophyte literature (Kiirschner and Erdag, 2005; Ozenoglu Kiremit and
Keceli, 2009). There are many floristic studies concerning these taxa but only a few concerning their life-forms
(Kdrschner et al., 1998; Kurschner, 1999, 2004). Except Hebrard’s papers (Herbrard, 1976, 1977, 1980, 1981) studies
on macchia bryophytes, are very limited.

The natural vegetation of the study area has been under protection since 1970. This reserve is known to contain
rare species of vascular flora (Ttrkmen and Diizenli, 2005) but no bryophyte survey has been performed at this location
and in the Turkish macchia vegetation. The aim of the present study is determine the bryophyte flora and species’ life-
form, habitat and substrata types in Quercus coccifera L. macchia in Turkey.

2. Materials and methods

The study area is located on hillside near the city of Adana (37°21°'N, 35°10°E), neighboring Seyhan Dam
Lake, 35-170 m above sea level and 70 km from the Mediterranean Sea (Figure 1).

Generally, the soils of the study area are slightly basic and formed of very calcareous and soft clay materials
originating from the Pliocene and of conglomerates, which formed the old alluvial terraces in the Pleistocene. The soil,
mainly of limestone, is characterized by low concentration of nutrients (Ozbek et al., 1974).
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Figure 1. Topographic map of study area Figure 2. Climatic diagram of the study area

The Mediterranean climate in the study area is characterized by long summer droughts and mild and rainy
winters. The mean annual precipitation is about 559.2 mm. The mean annual temperature is 18.8°C. Mean monthly
temperatures range from 3,38°C in January to 11,1°C in August. According to the average climatic data for 4 years
(2001-2004) obtained from the Meteorological Station of Cukurova University in study area (Vantage Pro Plus-integral
meteorology system), suitable rainy period for bryophytes is from October to May (Figure 2).

The natural vegetation of the study area is a typical Mediterranean macchia community mainly composed of
Quercus coccifera, Calycotome villosa (Poiret) Link, Pistacia terebinthus L. subsp. palaestina (Boiss.) Engl., Erica
manipuliflora Salisb., Rhamnus oleoides L. subsp. graecus (Boiss. & Reut) Holmboe., Phillyrea latifolia L., Pinus
brutia Ten., Olea europaea L., Paliurus spina-christi Mill., Daphne sericea Vahl., Cistus creticus L., Smilax aspera L.,
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Myrtus communis L., Fontenasia philliraeoides Labill., Jasminum fruticans L., Syrax officinalis L. and Clematis
vitalba L. Small Pinus brutia community that is primer vegetation in the area was occurred as a result of protection.
There are hydrophilic species as Rubus sanctus Schreb., Salix alba L., Arundo donax L., Platanus orientalis L. and
Phragmites australis (Cav.) Trin. ex Steud. in the wet places of north slopes. The macchia covers of about 126 689 ha
in Adana province (Tiikel and Hatipoglu, 1990) but most of it is disturbed by human for various reasons and purposes.

The materials of this investigation were comprised bryophyte specimens gathered in the study area. Herbarium
specimens are stored at ADA (Herbarium of the Cukurova University).

Arrangement the floristic list follows the system proposed in the Checklist of the mosses of Europe and
Macaronesia (Hill et al., 2006). The situations of identified taxa in Turkey were determined by using new chek-lists for
Turkish bryophytes (Kiirschner and Erdag, 2005, Ozenoglu Kiremit and Keceli, 2009). Determinations of the life-form
types are based on Méagdefrau (1982)’s criteria, various related literatures (Frey and Kirschner, 1991, During, 1979,
Bates, 1998, Kirschner et al., 1998, Kirschner, 1999, Dierben, 2001, Kirschner, 2004) and field observations. For
determinations of microhabitat types, the collected number and population position of the each species are used also.

In this paper, the following abbreviations are used: S: Soil, R: Rock, T: Tree, LF: Life-form, Fa: Fan, sT: Short
turf: sP: Solitary plants, An: Annual, tT: Tall turf, Ma: Mat; MH: Microhabitat, Xsph: Xero-scioepiphytic, Hsg: Higro-
scioepigaeic, Msg: Mezo-scioepigaeic, Xsg: Xero-scioepigaeic, Xsl: Xero-scioepilithic, Xhl: Xero-helioepilithic; Msl:
Mezo-scioepilithic, Hsg: Helio-scioepigaeic, Xhsg: Xero-hemiscioepigaeic, Xhg: Xero-helioepigaeic..

4. Results and discussion
After the evaluation of 303 specimen envelopes collected from the research area, 9 species of 8 families
belonging to Hepaticopsida and 47 taxa of 10 families belonging to Bryopsida species have been identified (In total 56

taxa). The life forms of taxa, substrates and microhabitats are pointed to abbreviations (Table 1).

Table 1. The life-form, microhabitat and substrata types of the Bryophytes in the study area.

Family Taxa S R T LF MH
LIVERWORTS
Cephaloziellaceae Cephaloziella baumgartneri Schiffn. + - - Ma Hsg
Fossombroniaceae Fossombronia pusilla (L.) Nees + - - Ma Msg
Arnelliaceae Gongylanthus ericetorum (Raddi) Nees + - - Ma Msg
Arnelliaceae Southbya tophaceae (Spruce) Spruce + - - Ma Msg
Lophoziaceae Leicolea turbinata (Raddi) H. Buch + - - Ma Hsg
Lunulariaceae Lunularia cruciata (L.) Lindb. + - - Ma Hsg
Aytoniaceae Reboulia hemisiphaerica (L.) Raddi + - - Ma Msg
Ricciaceae Ricciaglauca L. + - - Ma Xhg
Targioniaceae Targionia hypophylla L. + - - Ma Msg
MOSSES
Funariaceae Funaria hygrometrica Hedw. + - - ST Msg
Funaria muehlenbergii (Turner) Fife + - - sT Msg
Grimmiaceae Grimmia dissimulata E.Maier - + - Cu Msl
Grimmia pulvinata (Hedw.) Sm. - + - Cu Xsl
Fissidentaceae Fissidens crassipes Wilson ex Bruch & + - - Fa Hsg
Schimp.
Fissidens bryoides Hedw. + - - Fa Hsg
Fissidens viridulus (Sw.) Wahlenb. + - - Fa Hsg
Fissidens viridulus (Sw.) Wahlenb. var. + - - Fa Hsg
incurvus (Starke ex Rohl.) Waldh.
Dicranaceae Dicranella howeii Renauld & Cardot + - - ST Msg
Dicranella varia Hedw.) Schimp. + - - ST Msg
Ditrichaceae Ceratodon purpureus (Hedw.) Brid. + - - ST Xsg
Pottiaceae Timmiella barbuloides (Brid.) Monk. + - - (T Msg
Gymnostomum calcareum Nees & Hornsch.  + - - ST Xsg
Pleurochaete squarrosa (Brid.) Lindb. + - - T Msg
Tortella flavovirens (Bruch) Broth. + - - ST Xsg
Tortella humilis (Hedw.) Jenn. + - - ST Xsg
Tortella inclinata (R. Hedw.) Limpr. + - - ST Xsg
Trichostomum brachydontium Bruch + - - ST Xsg
Trichostomum crispulum Bruch + - - ST Xsg
Weissia condensa (Voit) Lindb. + - - ST Xsg
Weissia controversa Hedw. + - - ST Xsg
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Table 1. (Continued)

Weissia longifolia Mitt. + - - An Xsg
Aloina aloides (Koch ex Schultz) Kindb. + - - sP Xsg
Aloinarigida (Hedw.) Limpr. + - - sP Xsg
Barbula unguiculata Hedw. + - - ST Xsg
Crossidium squamiferum (Viv.) Jur. - + - sP Xhl
Didymodon acutus (Brid.) K. Saito + - - ST Xsg
Didymodon fallax (Hedw.) R. H. Zander + - - ST Xsg
Didymodon rigidulus Hedw. + - - sT Xsg
Didymodon luridus Hornsch. ex Spreng. + - - ST Xsg
Didymodon vinealis (Brid.) R. H. Zander + - - ST Xsg
Didymodon tophaceus (Brid.) Lisa + - - ST Xsg
Microbryumdavallianum (Sm.) R.H.Zander  + - - ST Xsg
Tortula israelis Bizot & F. Blewsky - + - sP Xsl
Tortula muralis Hedw. - + - sP Xhl
Tortula subulata Hedw. + - - sP Xsg
Orthotrichaceae Orthotrichum diaphanum Schrad. ex Brid. - -+ Cu Xsph
Bryaceae Bryum argenteum Hedw. - + - sT Msl
Bryum capillare Hedw. + - - ST Msg
Bryum dichotomum Hedw. + - - sT Msg
Bryum pallescens Schleich. ex Schwégr. + + - ST Msg
Bryum canariense Brid. + - - ST Xsg
Amblystegiaceae Amblystegium serpens (Hedw.) Schimp. + - - We Hsg
Hygroamblystegium tenax (Hedw.) Jenn. + - - We Msg
Brachytheciaceae Scorpiurium sendtneri (Schimp.) M. Fleisch.  + - - We Xsg
Rhynchostegium megapolitanum (Blandow + - - MaWe Xhsg
ex F.Weber & D.Mohr) Schimp.
Rhynchostegidlla litorea (De Not.) Limpr. + - - We Xsg

In result 8 different life forms of bryophytes have been determined. Researches on bryophyte communities
show that there is a strong relationship among the mosses life and ecological factors which affects the habitat
(Méagdefrau, 1982; Frey and Kdirschner, 1991; Kiirschner et al. 1998; Kirschner, 2004). The light regime, intensity,
drought and the period of humidity are the beginning parts of these ecological factors. (Kirschner et al., 1998).
Generally, the proportion of tT and Cu life forms are a lot among acrocarpous mosses which show development at
xerophytic and heliophytic conditions. However, the proportion of mat, weft, tail and fan life forms are more than the
pleurocarpous mosses which grow up in humid conditions (Kurschner, 2004).

The life form spectrum of the mosses in study area is shown in Figure 3. According to this, 46 % of mosses are
sT life form. And mat life form follows with the proportion of 14 %. Generally mosses which have short turf life form,
grow inside the habitats which have xerophytic and heliophytic features. At the same way, the percentages of the
species which have sP life forms spreading through in the xerophytic habitats are at the third rank among the other life
forms. This order in the research area is identified by microclimate. However, the percentage of weft and fan life forms
are higher and at the fourth and fifth rank because of the humid habitat in the north sides of Seyhan dam lake. The
positions of weft and fan life forms in this order are identified by microclimate and microhabitats.

The knowledge that we had from the literature and land observation present some similarities. However, we
should not forget that the life forms may change according to ecological factors (During, 1979). In the study area,
Rhynchostegiun megapolitanum shows mat life forms in the open areas. On the other hand, it shows weft life form at
the bottom of the trees because of the increase in the summer temperature and competition of vascular plants.

93 % of the species in the research area are picked over the soil (epigaeic), 6 % are over the rock (epilithic) and
1% is over the trunk (epiphytic). The sample picked from the trunk is Orthotrichum diaphanum which is obligate
epiphytic.

In terms of relationship among substrate, life form and humidity needs, there is no correlation obviously. On
the other hand, it is possible to mention relationship between xerophyte and sT, between mesophyte and Mat, sT,
between hygrophyte and We, Mat, Fan. 55.3 % of all mosses in the research area are in the habitats which have
xerophytic character. This situation is quite natural for macchia due to the climate.

According to habitat classification system (EUNIS) of the research area macchia is similar to “F5-2" habitat
type (Davies and Moss, 2002). When literature knowledge and land research habitats compared 9 microhabitats could
be described as shown in Table 1. Among these, the most prevalent microhabitat type is xero-scio-epigaeic (Xsg),
mezo-scio-epigaeic (Msg) and higro-scio-epigaeic (Hsg) follows it in turn in order (Figure 4).
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Figure 3. Bryophyte life-form diagram Figure 4. Bryophyte microhabitat diagram

The similar researches, which could be done in identified habitats according to habitat classification systems
(EUNIS, CORINE, NATURA 2000, etc.), are going to reveal the spreading and usage of bryophytes at the
discrimination of sub-habitat types briefly.
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Abstract

This research has been carried out to determinate the flora in the C5 square Sarimsak Mountain and Korkun
Valley 2003- 2006. 78 families consisting of 315 genera and 652 taxa which contain 452 species, 129 subspecies and 71
variety, have been collected from this region the number of endemic taxa to Turkey is 135 (% 20.7). This distribution of
these taxa in phytogeographic regions are as follows : (161) % 24.6 Irano-Turanians, (118) % 18.9 Mediterranean, (22)
% 3.3 Euro-Siberians, (1) % 0.15 Euxines, (341) % 53,05 unknown and multiregional compounds. Two taxa belong to
Pteridophyta, and 650 taxa to Spermatophyta divisio Gymnospermae subdivisio had 10 taxa and Angiospermae
subdivisio had 640 taxa 552 of the Angiospermae are Dicotyledones and 88 Monocotyledones.

The largest families according to their species number in the research area are as follow: Asteraceae (82),
Fabaceae (70), Brassicaceae (51), Lamiaceae (46), Caryophyllaceae (34)’dir. The largest genera are Salvia (14),
Astragalus (13), Centaurea (12), Slene (11), Euphorbia (11).

Key words: Flora, Sarimsak Mountain, Korkun Valley, C5 Square, Pozanti

*

Sarimsak Dag ve Korkiin Vadisi’nin (Pozanti, Adana/T Urkiye) Florasi

Ozet

Bu aragtirma 2003-2006 yillart arasinda, C5 karesinde yeralan Sarimsak Dag1 ve Korkiin Vadisi’nin florasint
tespit etmek amaciyla yapilmistir. Arastirma alanindan 78 familya ve 315 cinse ait 652 takson toplanmistir. Bunlardan
452’si tiir, 129°u alt tiir ve 71’1 varyetedir. Toplanan taksonlarin 135 tanesi iilkemiz i¢in endemiktir (% 20.7).
Taksonlarim fitocografik bélgelere dagilim oranlar1 sdyledir; fran- Turan elementleri (161) % 24.6, Akdeniz elementleri
(118) % 18.9, Avrupa — Sibirya elementleri (22) % 3.3, Oksin elementleri (1) % 0.15, genis yayilish ve bilinmeyenler
(341) % 53,05°dir. Toplanan taksonlardan 2’si Pteridophyta, 650’si Spermatophyta divisiolarina aittir. Gymnosper mae
alt divisiosu 10 taksona, Angiospermae alt divisiosu 640 taksona sahiptir. Angiospermae’lerden 552’si Dicotyledones,
88’i Monocotyledones sinifina aittir.

Icerdikleri tiir sayisina gére alandaki bilyiik familyalar sirasiyla sdyledir; Asteraceae (82), Fabaceae (70),
Brassicaceae (51), Lamiaceae (46), Caryophyllaceae (34)’dir. Tiir sayisina gore en biiylik cinsler ise Salvia (14),
Astragalus (13), Centaurea (12), Slene (11), Euphorbia (11)’dur.

Anahtar kelimeler: Flora, Sarimsak dagi, Korkiin Vadisi, C5 Karesi, Pozanti
1. Giris

Bir iilkenin dnemli dogal zenginliklerinden biride kuskusuz bitki ortiisiidiir. Bitkilerin insan hayatinda oldugu
kadar, bulundugu cografyanin ekolojik dengesinin korunmasinda da vazgegilmez rolleri vardir. Bitki zenginligi

acisindan diinyanin sayili iilkelerinden biri olan Tirkiye birgok medeniyete yurt olmasindan dolay1 ¢ok fazla tahrip
gormiis bir floraya sahiptir. Nitekim ylizyillardan beri iilkemizde siiregelen yanlis uygulamalar, birgok tiiriin tiikkenme
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tehlikesiyle karsi karstya kalmasinin yani sira, biiyiik bir ormansizlagsma sorununun ortaya ¢ikmasina da sebep olmustur.
Bunun sonucu olarak, énemli bir potansiyele sahip ormanlik alanlarmn biiyiik bir kismi step veya maki alanlarina
doniismiistiir (Gemici, 1993).

Adana il siirlar igerisinde kalan caligma alan1 C5 karesinde ve Akdeniz fitocografik bolgesi igerisinde yer
almaktadir. Sahanin esasini olusturan Sarimsak Dagi ve Korkiin vadisi i¢ i¢e bulunan iki farkli cografik alandir.
Sarimsak Dagi’ni ikiye ayiran Korkiin irmagi, olusturdugu vadi ile 6zel bir cografik alanin ortaya ¢ikmasina sebep
olmustur. Alanin batisinda Kamisli, Hamidiye ve Findikli kasabalari, dogusunda Camlibel koyii, kuzeyinde Karanfil
Dagi, giineyinde ise Kizildag bulunmaktadir. Aladaglar’dan kaynak alan Ecemis cayi, Kamiglidan itibaren yeni
derelerle birleserek Korkiin irmag1 olarak yol almakta ve Seyhan nehri ile bulusmaktadir. Calisma alani 37° 28 - 37 °
34’ kuzey enlemleri ile 35° 4’ - 34° 59’ dogu boylamlari arasinda yer almaktadir.
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Sekil 1. Caligma alaninin topografik haritasi

1.2. Calisma Alamimin Iklimsel Ozellikleri

Aragtirma alanimnin iklimi, ¢evresinde bulunan Pozanti, Camardi ve Karaisali meteoroloji istasyonlarinin iklim
verileri kullamlarak ortaya konulmaya galisilmistir. istasyonlara ait iklimsel veriler, Cevre ve Orman Bakanligi Devlet
Meteoroloji Isleri Genel Miidiirliigii’nden temin edilmistir (Anonim, 2006). Bu iklimsel verilerin degerlendirilmesinde
ise “Iklim ve Biyoiklim” adli eserden yararlanilmistir (Akman, 1999). Ayrica elde edilen veriler 1s131inda her iic
istasyona ait ombrotermik iklim diyagrami ¢izilmistir.

Istasyonlardan ait verilere gore yillik sicaklik ortalamasi Pozanti’da 13,6 °C, Camardi’nda 9,1 °C ve
Karaisali’da ise 18,2 °C’dir. Yillik yagis ortalamasi bakimindan Pozanti’da 707,2 mm, Camardi’'nda 388,7 mm ve
Karaisali’da ise 903,2 mm’dir. Yillik ortalama nem miktari ise Pozanti’da % 59, Camardi’nda % 65 ve Karaisali’da ise
% 58’dir (Akman, 1990). Yagis rejimi agisindan, Pozant1 ve Karaisali (K.I.S.Y) seklinde ve Dogu Akdeniz yagis rejimi
1. tipi igerisinde, Camardi ise (I.K.S.Y) seklinde ve Dogu Akdeniz yagis rejimi 2. tipi igerisinde bulunmaktadir.

d €

b c

a b c d e a

Pozanti 750 m 26Yd 13,6°C 707,2mm
i

Camardi 1500 m 26Yd 9,1°C 388,7mm

SICAKLIK

Sekil 3-4 Pozant1 ve Camardi istasyonlarina ait ombrotermik iklim diyagramlar1
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a b c d e
Karaisall 250 m 26 Yil 18,29C 903,2 mm

SICAKLIK

O § M N M H T A E E K A
AYLAR

Sekil 5 Karaisali istasyonuna ait ombrotermik iklim diyagrami
a) Istasyon ad, b) Istasyon rakimi, ¢) Rasat siiresi, d) Yillik ortalama sicaklik, €) Toplam yillik yagis ortalamasi, f) Yagis egrisi,
0) Sicaklik egrisi, h) Yagish donem, i) Kurak dénem, k) Don ihtimali olan aylar, I) Mutlak donlu aylar

2. Materyal veyontem

Yapilan bu c¢alismanin materyalini, 2004-2006 yillar1 arasinda arastirma alanindan toplanan ve
numaralandirilan 1800 bitki 6rnegi olusturmaktadir. Bu 6rnekler, Mart ve Ekim aylar1 arasinda yapilan giinii birlik ya
da 2-3 giinliik periyodik geziler sirasinda toplanmugtir. Toplanan énekler genel herbaryum tekniklerine uygun olarak
preslenerek kurutulmustur (Se¢men ve ark. 2008).

Kurutulan 6rneklerin dnce familya ve cins seviyesinde, daha sonra da tiir ve tiir alt1 diizeyde teshisi yapilmistir.
Orneklerin teshisi i¢in “Flora of Turkey and the East Aegan Islands Vol. I-IX” (P.H. Davis, 1965-1985), “Flora of
Turkey and the East Aegan Islands Vol. X (Suppl. 1)” (P.H. Davis et al., 1988), “Flora of Turkey and the East Aegan
Islands Vol. XI (Suppl. I)” (Giiner ve ark., 2000) adli 11 ciltlik eserler kullanilmistir. Problemli olan baz1 6rnekler
GAZI ve KNYA herbaryumlarindan kontrol edilerek dogrulanmustir. Teshisinde zorlanilan bazi 6rneklerin teshisi igin
alaninda uzman olan kisilerden yardim alinmstir.

Teshisi yapilan taksonlar liste halinde yazilirken, filogenetik siralamalari “Tiirkiye Florasi” esas alinarak
yapilmustir. Ornekler araziden toplanan tarih sirasmna gére numaralandirilmistir. Taksonlarm lokaliteleri uzun sekilde
yazilmayip, 6rneklerin toplandigi istasyon listesinde verilen kod numaralari kullanilmistir. Ayrica her takson i¢in rakim,
toplama tarihi, toplayici numarasi, endemikligi, endemiklerin TUCN tehlike kategorileri ve fitocografik bolgesi
belirtilmistir. Fitocografik bolgesi bilinmeyenler bos birakilmstir.

Arastirma alanindan toplanan bitkilerden C5 karesi i¢in yeni olanlar, Donner tarafindan “Tiirkiye Floras1” i¢in
hazirlanmig olan “ Distribution of Maps to P.H. Davis, Flora of Turkey 1-10" adli eserden (Donner, 1990), Sinasi
Yildirimli tarafindan mevcut familyalar igin ortaya konan “Koroloji” yaymlarindan (Yildirimli, 1997-2010) ve C5
karesi ile ilgili diger yaymnlardan (Yildirimli, 1987; Yildirimli, 1994; Yurdakulol 1977; Tifek¢i ve ark., 2002);
belirlenmis ve bulgular kisminda bu taksonlarin bagma “*” isareti konmustur. Calisma alaninda tespit edilen endemik
bitkilerin tehlike kategorilerinin belirlenmesinde “Tiirkiye Bitkileri Kirmizi Kitabr” adli eserden yararlanilmistir (Ekim
ve ark, 2000). Fakat taksonlarin tehlike kategorileri, [UCN version 3.1’e gére yeniden diizenlenmistir (IUCN, 2001).

Ayrica teshis caligmalart sirasinda “Otsu bitkiler sistematigi Ders Kitab1” (Yaltirik ve Efe, 1989), “Tiirk¢e
Bitki Adlar1 Sézliigii” (Baytop, 1994), “Tiirkiye Sulak Alan Bitkileri ve Bitki Ortiisii” (Segmen ve Leblebici, 1997),
“Prunus L. Cinsinin Revizyonu” (Dénmez ve Yildirimli, 2000), “The Genus Crataegus L. (Rosaceae) with Special
Reference to Hybridisation and Biodiversity in Turkey” (D6nmez, 2004), “Synopsis of Turkish Acantholimon Boiss.”
(Dogan ve Akaydin, 2007) ve “Systematical and morphological characteristics of annual Gypsophila L.
(Caryophyllaceae) taxa of Turkey” (Korkmaz ve Ozgelik, 2011) gibi kaynaklardan da faydalanilmistir.

Simgeler ve Kisaltmalar

Auvr.-Sib.: Avrupa -Sibirya elementi, °C: Santigrat derece, CR: Criticaly Endangered (Cok tehlikede), Eux.:
Oksin elementi, E. Medit: Dogu Akdeniz elementi, EN: (Endangered) Tehlikede, GAZI: Gazi Herbaryumu, GY.: Genis
Yayiligh, ITUCN: Uluslararas1 Doga Koruma Birligi, Ir.-Tur.: Iran-Turan elementi, I.K.S.Y: Ilkbahar, Kis, Sonbahar,
Yaz, KNYA: Konya Herbaryumu, LC: (Least Concern) En az endise verici, m: Metre, mm: Milimetre, MTA: Maden
Tetkik Arama, NT: (Near Threatened) Neredeyse tehdit altinda, subsp.: Alttiir, var.: Varyete, VU: (Vulnerable) Zarar
gorebilir.
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Arastirma alaninda bitki toplanan istasyonlarin listesi asagida verilmistir;

1. C5 Adana: Pozanti, Sarimsak dagi, Acielma, 1500-1650 m,

2. C5 Adana: Pozanti, Sarimsak dagi, Bogagukuru, 1200-1400 m,

3. C5 Adana: Pozanti, Sarimsak dagi, Bogacukuru, 1400-1600 m.,

4. C5 Adana: Pozanti, Sarimsak dagi, Camlibel kéyii yakinlari, 700-850 m,

5. C5 Adana: Pozanti, Sarimsak dagi, Cetinlik tepe, 1600-1750 m,

6. C5 Adana: Pozanti, Sarimsak dagi, EImasekisi, 1300-1400 m,

7. C5 Adana: Pozanti, Sarimsak dagi, Hamidiye kdyii iist kesimleri, 1600-1700 m,

8. C5 Adana: Pozanti, Sarimsak dagi, Hamidiye koyii tist kesimleri, 1700-1800 m

9. C5 Adana: Pozanti, Sarimsak dagi, Sarimsak Dagi, Yangin kulesi civari, 1800-1900 m,
10. C5 Adana: Pozanti, Sarimsak dagi, Yangin kulesi karsisi tepelik alanlar, 1800-1900 m,

3. Sonuglar ve tartisma

Arasgtirma alanindan ii¢ vejetasyon doneminde toplanan 1800 bitki 6rneginin teshis edilmesi sonucunda 78
familya, 315 cins, 450 tiir, 129 alttiir, 70 varyete saptanmistir. Mevcut taksonlarin 2’si Pteridophyta, 650°si
Foermatophyta divisiolarina aittir. 650 taksonun 10°u Gymnospermae, 640’1 Angiospermae subdivisiosuna aittir.
Angiospermlerin 552’sini Dicotyledones, 88’ini Monocotyledones sinifi iiyeleri olusturmaktadir.

Taksonlarm fitocografik bolgelere dagilm oranlari soyledir; iran-Turan elementleri % 25.03, Akdeniz
elementleri % 18.34, Avrupa-Sibirya elementleri % 3.42, Oksin elementleri % 0.15, genis yayilisli ve bilinmeyenler %
53,03’dr (Tablo 1).

Yapilan bu caligma ve Sarimsak Dagi’na yakin ¢evrelerde yapilan diger dort caligmanin listesi asagida
verilmistir. Bu ¢aligmalara ait sira numaralar1 kullanilarak takson sayilari ve diger veriler tablolara girilerek gerekli
kiyaslamalar yapilmistir.

1. Sarimsak Dag1 ve Korkiin Vadisinin Florasi (Paksoy, 2006)

2. Boklar dagmin (Orta Toroslar) Flora ve Vejetasyonu (Gemici, 1993)

3. Mazmili Dag1 (Adana) ve Cevresinin Florasi (Savran, 2005)

4. Nigde-Ulukisla Arasinda Kalan Bélgenin Floristik Yonden Arastirilmasi (Martin ve Aydogdu, 2005)
5. Aladaglar Milli Parkinin Florasi (Tifekgei ve Ark., 2002)

Tablo 1. Taksonlarin ait olduklari fitocografik bolgeler ve takson sayilari

FITOCOGRAFIK BOLGE | TAKSON SAYIS TOPLAM TAKSONA ORANI %
Iran-Turan 163 %24,6
Dogu Akdeniz 87 %13,6
Akdeniz 36 %05,3
Avrupa-Sibirya 22 %3,3
Oksin 1 %0,15
Genis yayiligh ve 343 %53,05
Bilinmeyenler

Tablo 2. Calisma alani ve yakin ¢evresinde yapilan arastirmalardaki taksonlarin fitocografik boélgelere gore
dagilimlarinin kiyaslanmasi

Yapilan arastirmalar 1 2 3 4 5

Takson Sayis1 P>

Fitocografik Bolgeler ¥ 652 1582 766 430 1566

Akdeniz 189 | 24,86 | 19,19 | 4,90 | 18,89
Iran-Turan 25,6 | 13,98 | 25,32 | 31,20 | 26,70
Avrupa-Sibirya 345 | 048 | 574 | 420 | 4,79
Genis yayilisl veya Bilinmeyenler 53,05 | 60.0 | 47,08 | 36,05 | 48,79

Tablo 3’te hayat formlar ¢izelgesi incelendiginde alana hakim olan formun Hemikriptofitler % 50,23 oldugu
ve onu takiben Terofitler % 24,10 ile Kriptofitlerin %11,81 geldigi goriilmektedir. Sonra Samefitler % 7,15,
Fanerofitler % 5,44 ve Endofitlerin % 1,24 seklinde siralanmaktadir (Yaltirik ve Efe, 1989).
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Tablo 3. Raunkier sistemine gore taksonlarin ait olduklar1 hayat formlar1 ve takson sayilari

HAYAT FORMLARI TAKSON SAYIS TOPLAM TUR SAYISINA ORANI %
Hemikriptofitler 326 % 50,23
Terofitler 156 % 24,10
Kriptofitler 78 % 11,81
Kamefitler 47 % 7,15
Fanerofitler 37 % 5,44
Endofitler 8 % 1,24
TOPLAM 652 % 100

Icerdikleri tiir sayisina gére alandaki biiyiik familyalar sirasiyla sdyledir; Asteraceae (82), Fabaceae (70),
Brassicaceae (51), Lamiaceae (46), Caryophyllaceae (34), Poaceae (33), Liliaceae (29), Apiaceae (26), Boraginaceae
(23)’dir (Tablo 4).

Tablo 4. Arastirma alaninda en ¢ok taksona sahip ilk dokuz familya ve takson sayilari

SIRA NO FAMILYA ADI TAKSON SAYISI | TOPLAM TUR SAYISINA ORANI %
1 Asteraceae 82 % 12,75
2 Fabaceae 70 % 10,88
3 Brassicaceae 51 % 7,93
4 L amiaceae 46 % 7,15
5 Caryophyllaceae 34 % 5,28
6 Poaceae 33 % 5,13
7 Liliaceae 29 % 4,51
8 Apiaceae 26 % 4,04
9 Bor aginaceae 23 % 3,57
10 | Diger 236 % 36,19
TOPLAM 652 % 100

Tablo 5. Aragtirma alani ve yakin ¢evrede yapilan ¢aligmalarda en ¢ok tiire sahip dokuz familyanin kiyaslanmasi

Yapilan aragtirmalar 1 2 3 4 5
Tiir Sayist P

Familyalar ¥ 652 1582 766 430 1566
Asteraceae % 12,75 10,38 | 11,22 | 11,90 | 12,52
Fabaceae % 10,88 10,98 | 10,83 | 13,30 | 10,34
Brassicaceae % 7,93 5,70 8,35 6,90 8,24
Lamiaceae % 7,15 7,10 8,61 8,40 7,73
Caryophyllaceae% 5,28 6,25 6,78 4,40 6,32
Poaceae % 5,13 7,89 5,09 7,40 5,75
Liliaceae % 4,51 4,00 4,30 - 4,02
Apiaceae % 4,04 4,00 3,26 4,20 3,90
Boraginaceae % 3,57 3,52 5,87 5,80 421

Tiir sayisina gore en bilyiik cinsler ise Salvia (14), Astragalus (13), Centaurea (12), Slene (11), Euphorbia
(11), Veronica (9), Trifolium (9), Trigonella (8)’dur (Tablo 6).
Tablo 6. Aragtirma alaninda en ¢ok taksona sahip sekiz cins ve takson sayilari

SIRA NO CINS ADI TAKSON SAYIS] TOPLAM TUR SAYISINA ORANI %
1 Salvia 14 % 4,44
2 Astragalus 13 % 4,13
3 Centaurea 12 % 3,81
4 Silene 11 % 3,49
5 Euphorbia 11 % 3,49
6 Veronica 9 % 2,86
7 Trifolium 9 % 2,86
8 Trigonella 8 % 2,54
9 Digerleri 204 % 64,76
10 TOPLAM 315 % 100
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Listede verilen cinslerden ozellikle Trifolium ve Trigonella cinsleri diger galismalarda bulunmadigindan
mevcut ¢alismamizla farklilik géstermektedir. (Tablo 7).

Tablo7. Arastirma alan1 ve yakin cevresinde yapilan caligmalardaki en ¢ok tiire sahip ilk sekiz cinsin takson sayilari

Yapilan 1 2 3 4 5
aragtirmalar

Tur Sayist b 652 | 1582 | 766 | 430 | 1566
Cinslerv

Salvia 14 18 16 9 25
Astragalus 13 46 21 17 56
Centaurea 12 20 16 10 33
Silene 11 34 20 8 29
Euphorbia 11 21 10 - 22
Veronica 9 23 11 6 20
Trifolium 9 - - - -
Trigonella 8 - - - -

Calisma alanidaki toplam taksonlarin % 20,70°1 endemik olup ve endemizm oraninin Tiirkiye ortalamasinin

altinda yer aldig1 goriilmektedir. Bu durumun, gergeklestirilen dar alan galigmalart i¢in normal oldugu diigiinlmektedir.
(Tablo 8).

Tablo 8. Calisma alaninda ve yakin ¢evresinde yalpan arastirmalarin endemizm oranlarinin kiyaslanmasi

Yapilan arastirmalar 1 2 3 4 5 6
Tiir say1st 652 1582 | 766 430 480 | 1566
Endemizm % 20,70 | 18,54 | 19,50 | 150 | 198 25

Tabloda da goriildiigii gibi ¢alisma alaninin endemizm orami1 2, 3 ve 5 nolu calismalarla asagi yukari
uyumludur. Ancak 4 ve 6 nolu ¢alismalarda farklilik goriilmektedir. Bunun nedeni 6 numarali ¢alismanin yiiksek dag
florasi icermesinden dolay1 endemizm oranimnin yiiksek ¢ikmis, 4 numarali caligma da ise step vejetasyonu hakim
oldugundan endemizm orami diisiik ¢ikmistir. Endemik taksonlarm tehlike kategorilerine gore dagilimi Tablo 9’da
verilmistir.

Tablo 9. Endemik taksonlarin tehlike kategorileri

Tehlike kategorisi Endemik takson sayis1
CR 2
EN 7
VU 16
NT 17
LC 93
Tesekkiir

Teshisinde zorlandigimiz bazi taksonlarin  adlandirilmasinda  yardimlarini ~ esirgemeyen  degerli
meslektaglarimiz Prof. Dr. Zeki AYTAC a, Prof. Dr. Ahmet AKSOY’a, Do¢. Dr. Yavuz BAGCI’ya, Yrd. Dog¢ Dr.
Mehmet SAGIROGLUya ve Dr. M. Ufuk OZBEK ’e tesekkiirlerimizi sunariz.
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29.05.2005, Paksoy 295, E. Medit.

FABACEAE (LEGUMINOSAE)

Genista lydia Boiss. var. lydia, 4, 26.05.2004, Paksoy 151.
G. albida Willd., 4, 26.05.2004, Paksoy 108.

G. involucrata Spach, 9, 22.06.2005, Paksoy 309, Endemik,
LC, Ir.- Tur.

Lotononis genistoides (Fenzl.) Benth., 10, 10.07.2005,
Paksoy 595, Ir.- Tur.

Colutea cilicica Boiss. & Bal., 6, 17.04.2005, Paksoy 17,
G.Y.

Astragalus suberosus Banks. & Sol. subsp. ancyleus
(Boiss.) Matthews., 6, 17.04.2005, Paksoy 152,

A. tauricolus Boiss., 9, 09.05.2004, Paksoy 18, Endemik,
LC, Ir.- Tur.

A. melanophrurius Boiss., 4, 26.05.2004, Paksoy 153,
Endemik, NT, Ir.- Tur.

A. pinetorum Boiss., 9, 19.05.2004, Paksoy 594, Endemik,
LC, Ir.- Tur.

A. pynocephalus Fischer var. pynocephalus, 4, 26.05.2004,
Paksoy 154, Ir.- Tur.

A. plumosus Willd. var. plumosus, 9, 22.06.2005, Paksoy
350, Ir.- Tur.

A. andrachneifolius Fenzl., 9, 19.05.2004, Paksoy 19.

A. macrocephalus Willd. subsp. finitimus (Bunge.)
Charberlain, 9, 19.05.2004, Paksoy 20, Ir.- Tur.

A. odoratus Lam., 1, 29.05.2005, Paksoy 294.

A. lydius Boiss., 9, 19.05.2004, Paksoy 107, Endemik, LC,
Ir.- Tur.

A. tigridis Boiss., 6, 17.04.2005, Paksoy 508, Ir.- Tur.
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A. campylosema Boiss. subsp. campylosema, 2, 17.04.2005,
Paksoy 479, Endemik, LC, Ir.- Tur.

A. angustifolius Lam. subsp. angustifolius var.
angustifolius, 4, 26.05.2004, Paksoy 155.

Psoralea bituminosa L., 2, 16.05.2005, Paksoy 106, Medit.
Vicia cracca L.var. stenophylla Vel., 4, 26.05.2004, Paksoy
21, G.Y.

V. villosa Roth. supsp. villosa, 1, 09.05.2004, Paksoy 509,
GY.

V. caesarea Boiss. & Bal., 2, 16.05.2005, Paksoy 593,
Endemik, LC, Ir.- Tur.

V. galeata Boiss., 2, 16.05.2005, Paksoy 105.

V. peregrinal., 2, 16.05.2005, Paksoy 510, G.Y.

V. hybridaL., 4, 26.05.2004, Paksoy 478, G.Y.

V. narbonensis L. var. segetalis (Thuill.) Ser. ex DC., 2,
16.05.2005, Paksoy 511.

Lensorientalis (Boiss.) Smal’g., 2, 16.05.2005, Paksoy 512.
Lathyrus brachypterus Cel. var. haussknechtii (Sirj.)
Davis, 1, 29.05.2005, Paksoy 293, Endemik, LC, Ir.- Tur.
*L. digitatus (Bieb.) Fiori in Fiori & Poll., 2, 16.05.2005,
Paksoy 472, E. Medit.

L.ciceral., 2, 16.05.2005, Paksoy 22.

Ononis biflora Desf., 9, 22.06.2005, Paksoy 351, Medit.
Trifolium campestre Schreb., 4, 26.05.2004, Paksoy 104,
G.Y.

T. argutum Sol. in Russell., 1, 19.05.2004, Paksoy 103.

T. physodes Stev. ex Bieb. var. physodes, 1, 29.05.2005,
Paksoy 156, Medit.

T. pratense L. var. pratense, 1, 19.05.2004, Paksoy 102,
GY.

*T. pallidum Waldst. & Kit., 4, 26.05.2004, Paksoy 157.

T. caudatum Boiss., 4, 26.05.2004, Paksoy 158, Endemik,
LC.

T. bocconei Savi, 1, 29.05.2005, Paksoy 513, Medit.

T. hirtum All., 1, 29.05.2005, Paksoy 292, Medit.
T.arvenseL.var. arvense, 2, 16.05.2005, Paksoy 101, G.Y.
Méelilotus alba Desr., 1, 29.05.2005, Paksoy 649, G.Y.
Trigonella brachycarpa (Fisch.) Moris, 10, 10.07.2005,
Paksoy 592, Ir.- Tur.

T. lunata Boiss., 2, 16.05.2005, Paksoy 514, Ir.- Tur.

T. spruneriana Boiss. var. spruneriana, 1, 13.06.2004,
Paksoy 291, Ir.- Tur.

T. cilicica Hub.- Mor., 2, 16.05.2005, Paksoy 515, Endemik,
EN, E. Medit.

T. strangulata Boiss., 1, 09.05.2004, Paksoy 591, Ir.- Tur.

T. tenuis Fisch. in Bieb., 6, 16.05.2005, Paksoy 516, Ir.-
Tur.

T. monantha C. A. Meyer subsp. monantha, 4, 26.05.2004,
Paksoy 590, Ir.- Tur.

T. spicata Sibth. & Sm., 4, 26.05.2004, Paksoy 159, Medit.
Medicago orbicularis(L.) Bart., 1, 13.06.2004, Paksoy 290.
M. sativa L. subsp. sativa, 7, 19.03.2005, Paksoy 352, G.Y.
M. coronata (L.) Bart., 1, 19.05.2004, Paksoy 476, Medit.
M. rigidula (L.) All. var. rigidula, 4, 26.05.2004, Paksoy
160, G.Y.

Cytisopsis dorycniifolia  Jaub. &  Spach  subsp.
dorycniifolia, 9, 22.06.2005, Paksoy 353, E. Medit.
Dorycnium pentaphyllum Scop. subsp. anatolicum (Boiss.)
Gams., 7, 19.03.2005, Endemik, L C, Paksoy 475.

D. pentaphyllum Scop. subsp. haussknechtii (Boiss.)
Gams., 7, 19.05.2004, Paksoy 23, Ir.- Tur.

Lotus corniculatus L. var. tenuifolius L., 1, 13.06.2004,
Paksoy 289, G.Y.

L. aegaeus (Gris.) Boiss., 7, 19.03.2005, Paksoy 474, Ir.-
Tur.

Hymenocarpus circinatus (L.) Savi, 10, 10.07.2005,
Paksoy 589, Medit.

Coronilla scorpioides (L.) Koch, 2, 16.05.2005, Paksoy 517.
C. grandiflora Boiss., 2, 16.05.2005, Paksoy 650, Endemik,
LC, E. Medit.

C.variaL. subsp. varia, 9, 22.06.2005, Paksoy 354, G.Y.
Hedysarum varium Willd., 9, 22.06.2005, Paksoy 473, Ir.-
Tur.

H. pestalozzae Boiss., 2, 16.05.2005, Paksoy 161, Endemik,
LC, Ir.- Tur.

*H. pycnostachyum Hedge & Hub.-Mor., 2, Paksoy 518,
Endemik, EN, Ir.- Tur.

*Onobrychis argaea Boiss. & Bal., 1, 13.06.2004, Paksoy
288, Endemik, VU, Ir.- Tur.

O. armena Boiss. et. Huet., 10, 10.07.2005, Paksoy 588,
Endemik, LC.

O. argyrea Boiss. subsp. argyrea, 1, 13.06.2004, Paksoy
287, Endemik, LC, Ir.- Tur.

Ebenus depressa Boiss.& Bal, 9, 22.06.2005, Paksoy 356,
Endemik, NT, Ir.- Tur.

E. cappadocica Hausskn. & Siehe ex Bornm., 9,
22.06.2005, Paksoy 357, Endemik, NT, Ir.- Tur.

E. hirsuta Jaub.& Spach., 9, 22.06.2005, Paksoy 378,
Endemik, LC, Ir.- Tur.

ROSACEAE

Prunus spinosa L., 10, 10.07.2005, Paksoy 587, Avr. Sib.

P. x domestica L., 10, 10.07.2005, Paksoy 586.

Amygdalus communis, 4, 19.05.2004, Paksoy 100, G.Y.
Rubus sanctus Schreber, 9, 22.06.2005, Paksoy 24, G.Y.

R. canescens DC. var. canescens, 9, 22.06.2005, Paksoy
519, Avr.-Sib.

Potentilla calycina Boiss. & Bal., 5, 15.05.2005, Paksoy
162, Endemik, LC, E. Medit.

P.rectal., 7, 19.03.2005, Paksoy 163, G.Y.

P. kotschyana Fenzl., 1, 13.06.2004, Paksoy 286, E. Medit.
Orthurus heter ocar pus (Boiss.) Juz., 5, 22.06.2005, Paksoy
285.

Sanguisorba minér Scop. subsp. muricata (Spach.) Brig., 4,
30.05.2005, Paksoy 25, G.Y.

Alchemilla compactilis, 5, 15.05.2005, Paksoy 651, G.Y.
Rosa canina L., 1, 13.06.2004, Paksoy 26.

Cotoneaster nummularia Fisch.& Mey., 7, 19.03.2005,
Paksoy 359, E. Medit.

Crateagus monogyna Jacq. subsp. monogyna, 10,
10.07.2005, Paksoy 584, G.Y.

Malus sylvestris Miller subsp. orientalis (A. Uglitzkich.)
Browicz var. orientalis, 9, 22.06.2005, Paksoy 360.

ONAGRACEAE
Epilobium. angustifolium L., 10, 10.07.2005, Paksoy 583.
E. lanceolatum Seb. & Mauri, 1, 13.06.2004, Paksoy 285.

CUCURBITACEAE
Bryonia multiflora Boiss. & Heldr., 1, 09.05.2004, Paksoy
27, Ir.- Tur.

CRASSULACEAE

Rosularia libanotica (Lab.) Mulrhead, 7, 19.03.2005,
Paksoy 470.

R. aizon (Fenzl) Berger, 9, 22.06.2005, Paksoy 472, Ir.- Tur.
Sedum sediforme (Jacq.) Pau, 9, 26.06.2004, Paksoy 471,
E. Medit.

S.acrel., 1, 13.06.2004, Paksoy 283.

S.album L., 1, 29.05.2005, Paksoy 282.

S. sempervivoides Bieb., 9, 26.06.2004, Paksoy 362.

S. nanum Boiss., 3, 17.04.2005, Paksoy 520, Ir.- Tur.

APIACEAE (UMBELLIFERAE)
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*Grammosciadium confertum Hub.-Mor.& Lamond, 9,
26.06.2004, Paksoy 363, Endemik, VU.

Anthriscus nemorosa (Bieb.) Sprengel, 1, 13.06.2004,
Paksoy 281, G.Y.

Scandix stellata Banks.& Sol., 5, 15.05.2005, Paksoy 280,
G.Y.

Bifora radians Bieb., 1, 29.05.2005, Paksoy 279.
Smyrnium connatum Boiss.&Kotschy, 5,  15.05.2005,
Paksoy 582, E. Medit.

Bunium microcar pum (Boiss.) Freyn subsp. microcarpum,
7,19.03.2005, Paksoy 164, E. Medit.

Prangos pabularia Lindl., 9, 26.06.2004, Paksoy 364, Ir.-
Tur.

Bupleurum laphocarpum Boiss.&Bal., 1, 29.05.2005,
Paksoy 165, Endemik, NT, Ir.- Tur.

Cnidium silaifolium (Jacg.) Simonkia, 1, 19.05.2004,
Paksoy 99, G.Y.

*Ligusticum alatum (Bieb.) Sprengel, 9, 26.06.2004,
Paksoy 365.

Johrenia tortuosa (Fisch. & Mey.) Chamberlain, 9,
26.06.2004, Paksoy 366.

*Ferulago humilis Boiss., 6, 17.04.2005, Paksoy 521,
Endemik, L C, E. Medit.

F. aucheri Boiss., 9, 22.06.2005, Paksoy 367, Endemik, LC,
Ir.- Tur.

Opopanax hispidus (Friv.) Gris., 9, 22.06.2005, Paksoy 368.
Peucedanum depauperatum Boiss. & Ball., 9, 22.06.2005,
Paksoy 369, E. Medit.

M alabaila secacul Banks & Sol., 2, 16.05.2005, Paksoy 98.
Zosima absinthifolia (Vent.) Link, 2, 16.05.2005, Paksoy
166.

Tordylium apulum L., 1, 13.06.2004, Paksoy 278, E. Medit.
T. pustulosum Boiss., 2, 16.05.2005, Paksoy 522, Endemik,
NT, E. Medit.

T. elegans (Boiss. & Bal.), 1, 19.05.2004, Paksoy 97,
Endemik, NT, E. Medit.

Torilisucranica Sprengel., 1, 13.06.2004, Paksoy 523.

T. leptophylla (L.) Reichb., 1, 13.06.2004, Paksoy 276, G.Y.
Caucalis platycarposL., 2, 16.05.2005, Paksoy 524.
Turgenia latifolia (L.) Hoffm., 9, 22.06.2005, Paksoy 370,
G.Y.

Daucuscarotal., 5, 15.05.2005, Paksoy 581.

Artedia squamatalL., 2, 16.05.2005, Paksoy 525.

CAPRIFOLIACEAE

SambucusnigralL., 9, 22.06.2005, Paksoy 371, Avr.-Sib.
Lonicera nummularifolia Jaub.&Spach subsp.
nummularifolia, 10, 10.07.2005, Paksoy 580.

L. etrusca Santi var. hispidula Boiss., 1, 09.05.2004, Paksoy
28, E. Medit.

VALERIANACEAE

Valerianatuberosa L., 2, 16.05.2005, Paksoy 29.
Valerianella kotschyi Boois., 2, 16.05.2005, Paksoy 526, Ir.-
Tur.

V. glomerata Boiss. & Bal., 5, 15.05.2005, Paksoy 579,
Endemik, LC, Ir.- Tur.

V. vesicaria (L.) Moench., 1, 19.05.2004, Paksoy 96.

MORINACEAE
Morinapersical., 9, 22.06.2005, Paksoy 372, Ir.- Tur.

DIPSACACEAE

*Cephalaria aristata C. Koch, 7, 19.03.2005, Paksoy 469.
Scabiosa columbaria L. supsp. columbaria var. intermedia
(Post) Matthews, 1, 19.05.2004, Paksoy 95.

S. calocephala Boiss., 2, 16.05.2005, Paksoy 275, Ir.- Tur.
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S. rotata Bieb., 9, 22.06.2005, Paksoy 374, Ir.-Tur.

ASTERACEAE (COMPOSITAE)

Inula montbretiana DC., 9, 22.06.2005, Paksoy 468, Ir-
Tur.

Helycrisum noeanum Boiss., 4, 26.05.2004, Paksoy 167,
Endemik, LC, Ir.- Tur.

H. pallasi (Sprengel) Ledeb., 2, 16.05.2005, Paksoy 527, Ir.-
Tur.

H. graveolens (Bieb.) Sweet, 10, 10.07.2005, Paksoy 578.
H. plicatum DC. supsp. plicatumt, 9, 22.06.2005, Paksoy
30, G.Y.

H. arenarium (L.).Moench. subsp. aucheri (Boiss.) Davis.&
Kupicha, 9, 22.06.2005, Paksoy 376, Endemik, LC, Ir.- Tur.
Filago pyramidata L., 9, 22.06.2005, Paksoy 377, G.Y.
Doronicum orientale Hoffm., 5, 15.05.2005, Paksoy 577,
G.Y.

Senecio farfarifolius Boiss.&Kotschy, 1, 19.05.2004,
Paksoy 652, Endemik, L C, E. Medit.

S. tauricolus Matthews, 9, 22.06.2005, Paksoy 378,
Endemik, LC, Ir.- Tur.

S. pseudo-orientalis Schischkin, 9, 22.06.2005, Paksoy 576,
Ir.- Tur.

S. doriiformis DC. subsp. orientalis (Fenzl) Matthews, 9,
22.06.2005, Paksoy 379, Ir.- Tur.

S. vernalis Waldst.&Kit., 11, 26.05.2004, Paksoy 168, G.Y.
S.viscosus L., 1, 19.05.2004, Paksoy 94.
CalendulaarvensisL., 2, 16.05.2005, Paksoy 528, G.Y.
Anthemis cretica L. subsp. pontica (Willd.) Grierson, 7,
19.03.2005, Paksoy 380.

A. cretica L. subsp. albida (Boiss.) Grierson, 1, 13.06.2004,
Paksoy 274

A. kotschyana Boiss. var. discoidea (Bornm.) Grierson, 4,
26.05.2004, Paksoy 169.

A. fimbriata Boiss., 10, 26.05.2004, Paksoy 170, Endemik,
EN, E. Medit.

*A. haussknechtii Boiss. & Reuter, 2, 16.05.2005, Paksoy
529.

A. tinctoria L. var. discoidea (All.) DC., 1, 13.06.2004,
Paksoy 273, G.Y.

A. wiedemanniana Fish.& Mey., 2, 16.05.2005, Paksoy 530,
Endemik, LC,

Achillea teretifolia Willd.,, 9, 22.06.2005, Paksoy 31,
Endemik, LC, Ir.- Tur.

A. setacea Waldst.& Kit var. fililoba (Freng) Boiss., 9,
22.06.2005, Paksoy 531, Avr.-Sib.

A. biebersteinii Afan., 7, 19.03.2005, Paksoy 467, Ir.- Tur.
Tanacetum cilicicum (Boiss.) Grierson, 9, 22.06.2005,
Paksoy 381, E. Medit.

T. poterifolium (Ledeb.) Grierson, 9, 22.06.2005, Paksoy
382, Eux.

Tripleurospermum oreades (Boiss.) Rech. Fil. var.
tchihatchewi (Boiss.), 5, 22.06.2005, Paksoy 575.

T. tenuifolium (Kit.) Freyn., 9, 22.06.2005, Paksoy 384,
Avr.-Sib.

T. collosum (Boiss. & Heldr.) E. Hossian, 4, 26.05.2004,
Paksoy 32, Endemik, LC.

T. decipens (Fisch. & Mey.) Bornm., 9, 22.06.2005, Paksoy
385.

Gundelia tournefortii L. var. tournefortii, 4, 26.05.2004,
Paksoy 171, Ir.- Tur.

G. tournefortii L. armata Freyn, 1, 09.05.2004, Paksoy 33,
Ir.- Tur.

Circium ligulare Boiss., 1, 09.05.2004, Paksoy 34.

C. creticum (Lam.) d’Urv. subsp. creticum, 7, 19.03.2005,
Paksoy 465, E. Medit.
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Ptilostemon afer (Jacq.) Greuter. subsp. eburneus Greuter,
9, 22.06.2005, Paksoy 387, Endemik, LC.

Carduus nutanssensu lato., 2, 16.05.2005, Paksoy 532.
Tyrimnus leucographus (L.) Cass., 2, 16.05.2005, Paksoy
159, E. Medit.

Jurinea consanguinea DC., 1, 19.05.2004, Paksoy 93.
Centaurea aggregata Fisch.&Mey. subsp. aggregata, 1,
13.06.2004, Paksoy 272.

C.virgatalLam., 9, 22.06.2005, Paksoy 271, Ir.- Tur..

C. cheirolopha (Fenzl) Wagenitz, 1, 29.05.2005, Paksoy 35,
E. Medit.

C. kotschyi (Boiss. & Heldr) Hayek var. decumbens
Wagenitz, 9, 22.06.2005, Paksoy 388, Endemik, NT.

C. antitauri Hayek, 9, 22.06.2005, Paksoy 36, Endemik,
VU.

C. ptosimopappoides Wagenitz, 7, 19.03.2005, Paksoy 463,
Endemik, VU, E. Medit.

C. solstitialis L. subsp. solstitialis, 1, 29.05.2005, Paksoy
270.

C. urvillel DC. subsp. stepposa Wagenitz, 4, 26.05.2004,
Paksoy 172, Ir.- Tur.

C. urville DC. ssp. armata Wagenitz., 1, 29.05.2005,
Paksoy 173, E. Medit.

C. mucronifera DC., 1, 29.05.2005, Paksoy 269, Endemik,
LC, Ir.- Tur.

C. pichleri Boiss. subsp. pichleri, 2, 16.05.2005, Paksoy
533.

C. triumfetti All., 2, 17.04.2005, Paksoy 174.

Crupina crupinastrum (Moris.) Vis., 4, 26.05.2004, Paksoy
175.

Cnicus benedictus L. var. benedictus, 4, 30.05.2005,
Paksoy 176.

C. benedictus L. var. kotschyi Boiss., 2, 17.04.2005, Paksoy
37.

Xeranthemum annuum L., 1, 29.05.2005, Paksoy 268.

X. inapertum (L.) Miller, 2, 17.04.2005, Paksoy 92.
Cichorium intybusL., 1, 29.05.2005, Paksoy 267.
Scorzonera laciniata L. subsp. laciniata, 2, 17.04.2005,
Paksoy 281.

S. cana (C.A. Mayer) Hoffm. var. jacquiniana (W. Koch)
Chamberlain, 9, 22.06.2005, Paksoy 389.

S. suberosa C. Koch subsp. suberosa, 2, 17.04.2005, Paksoy
534, Endemik, Ir.- Tur.

S. mollis Bieb. subsp. szowitzii (DC.) Chamberlain, 8,
19.03.2005, Paksoy 462. Ir.- Tur.

S. eriophora DC., 2, 17.04.2005, Paksoy 535, Endemik,
LC.

*S. latifolia (Fisch. & Mey.) DC. var. latifolia, 9,
22.06.2005, Paksoy 390, Ir.- Tur.

S. tomentosa L., 7, 19.03.2005, Paksoy 461, Endemik, LC,
Ir.- Tur.

*Tragopogon longirostris Bisch. ex Schultz Bib. var.
abbreviatus Boiss., 2, 17.04.2005, Paksoy 536, Ir.- Tur.

T. longirostris Bisch. ex Schultz Bib. var. longirostris, 2,
17.04.2005, Paksoy 177, Ir.- Tur.

T. coloratus C.A. Mayer, 2, 17.04.2005, Paksoy 38, Ir.- Tur.
T. latifolius Boiss. var. angustifolius Boiss., 9, 22.06.2005,
Paksoy 391, Ir.- Tur.

Leontodon asperrimus (Willd.) J. Ball, 9, 22.06.2005,
Paksoy 39, Ir.- Tur.

*L. crispus Vill. subsp. asper (Waldst. & Kit.) Rohl. var.
setulosus (Hal.) Kupicha, 1, 29.05.2005, Paksoy 266.

L. oxlepis Boiss. & Heldr. var. oxlepis, 9, 22.06.2005,
Paksoy 392, E. Medit.

Picrisstrigosa Bieb., 2, 17.04.2005, Paksoy 537, Ir.- Tur.
Reichardia glauca Matthews, 9, 22.06.2005, Paksoy 322,
Ir.- Tur.

Hieracium pannosum Boiss., 7, 19.03.2005, Paksoy 460, E.
Medit.

Pilosella echioides (Lumn.) C. H. & F.W. Schultz subsp.
procera (Fries) Sell. & West., 9, 22.06.2005, Paksoy 91.
Mycelis muralis (L.) Dum., 1, 29.05.2005, Paksoy 90, Avr.-
Sib.

Lapsana communis L. subsp. pisidica (Boiss. & Heldr.)
Rech. fil., 9, 22.06.2005, Paksoy 393, G.Y.

L. communis L. subsp. intermedia (Bieb.) Hayek, 9,
22.06.2005, Paksoy 89, G.Y.

Taraxacum montanum (C. A. Mayer) DC., 10, 10.07.2005,
Paksoy 574, Ir.- Tur.

T. buttleri Van Soest, 2, 17.04.2005, Paksoy 538, G.Y.
Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak., 1,
29.05.2005, Paksoy 88.

C. sancta (L.) Babcock., 2, 17.04.2005, Paksoy 40.
C.vesicarial., 1, 29.05.2005, Paksoy 265, Medit.

CAMPANULACEAE

Campanula glomerata L. subsp. hispida (Witasek.) Hayek.,
1, 29.05.2005, Paksoy 264, Avr.-Sib. elementi

C. psilostachya Boiss.& Kotschy, 10, 10.07.2005, Paksoy
394, Endemik, NT, E. Medit.

C. dtricta L. var. libanotica (A.DC.) Boiss., 9, 22.06.2005,
Paksoy 395, E. Medit.

C. dricta L. var. alidagensis Damboldt, 7, 19.03.2005,
Paksoy 459, Endemik, LC, Ir.- Tur.

C. strigosa Banks & Sol., 4, 30.05.2005, Paksoy 41, E.
Medit.

Asyneuma limonifolium (L.) Janchen subsp. pestalozzae
(Boiss.) Damboldt, 9, 22.06.2005, Paksoy 87, Endemik, LC.
A. michauxioides (Boiss.) Damboldt, 10, 10.07.2005,
Paksoy 573, Endemik, L C, E. Medit.

A. virgatum (Labill.) Bornm. subsp. virgatum, 2,
17.04.2005, Paksoy 178.

Michauxia campanuloides L’Herit ex Aiton, 9, 22.06.2005,
Paksoy 179, E. Medit.

M. tchihatchewi fisch. & Mey., 21, 19.03.2005, Paksoy 458,
Endemik, NT, E. Medit.

Legousia speculum- veneris (L.) Chaix, 6, 17.04.2005,
Paksoy 263, E. Medit.

ERICACEAE

Erica manipuliflora Salish., 2, 17.04.2005, Paksoy 499, E.
Medit.

PRIMULACEAE

Primula auriculata Lam., 4, 30.05.2005, Paksoy 180, Ir.-
Tur.

Anagallis arvensis L. var. caerulea (L.) Gouan, 1,
29.05.2005, Paksoy 262.

STYRACACEAE
Styrax officinalis L., 1, 19.05.2004, Paksoy 86.

OLEACEAE
Jasminum fruticans L., 4, 30.05.2005, Paksoy 42, Medit.

APOCYNACEAE
Vinca herbacea Waldst. & Kit., 5, 15.05.2005, Paksoy 181.

ASCLEPIADACEAE

Vincetoxicum canescens (Willd.) Decne subsp. canescens,
4, 30.05.2005, Paksoy 182

Cionura erecta (L.) Griseb., 1, 19.05.2004, Paksoy 85, E.
Medit.

CONVOLVULACEAE
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ConvolvuluslineatusL., 1, 29.05.2005, Paksoy 261.

C. holosericeus Bieb. subsp. holosericeus, 2, 17.04.2005,
Paksoy 43.

C. compactus Boiss., 1, 29.05.2005, Paksoy 260, Ir.- Tur.

C. assyricus Griseb., 4, 30.05.2005, Paksoy 183, Endemik,
LC, Ir.- Tur. Element

C.arvensisL., 1, 29.05.2005, Paksoy 184, G.Y.

C. scammonial., 9, 22.06.2005, Paksoy 44, E. Medit.

CUSCUTACEAE
Cuscuta brevistyla A. Braun., 9, 22.06.2005, Paksoy 396.

BORAGINACEAE

Lappula barbata (Bieb.) Gurke, 5, 15.05.2005, Paksoy 45,
Ir.- Tur.

Rochelia disperma (L. fil.) C. Koch var. disperma, 1,
29.05.2005, Paksoy 259.

Myosotis refrecta Boiss. subsp. refrecta, 5, 15.05.2005,
Paksoy 539, Medit.

M. alpestris F.W. Schmidt, 4, 26.05.2004, Paksoy 185.
Paracaryum racemosun  (Schraber.)  Britten var.
racemosum, 9, 22.06.2005, Paksoy 397, Endemik, LC, Ir.-
Tur.

Buglossoides arvensis (L.) Johnston, 5, 15.05.2005, Paksoy
84.

Neatostema apulum (L.) Johnston, 1, 29.05.2005, Paksoy
258, Medit.

Echium italicum L., 4, 30.05.2005, Paksoy 186, Medit.
Moltkia coerulea (Willd.) Lehm., 1, 29.05.2005, Paksoy
257, Ir.- Tur.

Onosma sericeum Willd., 1, 19.05.2004, Paksoy 83, Ir.-
Tur.

O. bracteosum Hausskn. & Bornm., 4, 30.05.2005, Paksoy
82, Endemik, LC, Ir.- Tur.

O. stenolobum Hausskn. ex H. Riedl, 4, 30.05.2005, Paksoy
46, Endemik, LC, Ir.- Tur.

O. sieheanum Hayek., 1, 19.05.2004, Paksoy 81, Endemik,
VU, Ir.- Tur.

O. aucheranum DC., 4, 30.05.2005, Paksoy 47, E. Medit.

O. armenum DC., 6, 17.04.2005, Paksoy 187, Endemi, LC.
O. giganteum Lam., 10, 10.07.2005, Paksoy 572, E. Medit.
Symphytum brachycalyx Boiss., 1, 13.06.2004, Paksoy
256, Medit.

Anchuza leptophylla Roemer. & Schultes. subsp. incana
(Ledeb.) Chamb., 5, 15.05.2005, Paksoy 540, Endemik, LC,
Ir.- Tur.

A. officinalisL., 4, 30.05.2005, Paksoy 188, Avr.-Sib.
A.undulata L., 4, 30.05.2005, Paksoy 80, Medit.

A. azurea Miller var. azurea, 3, 17.04.2005, Paksoy 48.
Nonea melanocarpa Boiss., 2, 17.04.2005, Paksoy 49, Ir.-
Tur.

Alkanna kotschyana DC., 4, 30.05.2005, Paksoy 189,
Endemik, LC, E. Medit.

SOLANACEAE

Atropabelladona L., 9, 22.06.2005, Paksoy 398, Avr.-Sib.
Hyoscyamus reticulatus L., 5, 15.05.2005, Paksoy 19, E.
Medit.

SCROPHULARIACEAE

Verbascum splendidum Boiss., 5, 15.05.2005, Paksoy 399,
Endemik, LC, E. Medit.

Scrophularia scopolii [Hoppe ex] Pers. var. scopolii, 10,
10.07.2005, Paksoy 400.

S. pulverulenta Boiss. & Noe, 2, 17.04.2005, Paksoy 541,
Endemik, LC, Ir.- Tur.

S. lucida L., 9, 22.06.2005, Paksoy 571, Medit.
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Anarrhinum orientale Bentham., 10, 10.07.2005, Paksoy
570, Ir.- Tur.

Chaenorhinum minus (L.) Lange subsp. minus, 9,
22.06.2005, Paksoy 96.

Linaria genistifolia (L.) Miller. subsp. genistifolia, 9,
22.06.2005, Paksoy 401, Avr.-Sib.

L. genistifolia (L.) Miller. subsp. polyclada (fenzl) Davis, 2,
17.04.2005, Paksoy 457, Endemik, NT, Ir.- Tur.

L. corifolia Desf., 9, 22.06.2005, Paksoy 190, Endemik, LC,
Ir.- Tur.

*L. confertiflora Bentham, 1, 19.05.2004, Paksoy 79,
Endemik, LC, Ir.- Tur.

L. simplex (Willd.) DC., 10, 10.07.2005, Paksoy 116, Medit.
*Veronica praecox All., 2, 17.04.2005, Paksoy 456.

V. filiformisJ. E. Smith, 7, 19.03.2005, Paksoy 191,Eux.

V. cinerea Boiss. & Bal., 5, 15.05.2005, Paksoy 542,
Endemik, LC, E. Medit.

V. thymoides Davis subsp. pseudocinerea M.A.Fischer, 10,
10.07.2005, Paksoy 569, Endemik, LC, Ir.- Tur.

V. macrostachya subsp. macrostachya Vahl., 4,
30.05.2005, Paksoy 85, E. Medit.

V. pectinata L. var. pectinata, 1, 13.06.2004, Paksoy 255.
V. cuneifolia D. Don. subsp. cuneifolia, 10, 10.07.2005,
Paksoy 568, Endemik, LC, E. Medit.

V. dichrus Schott & Kotschy, 9, 22.06.2005, Paksoy 254,
Endemik, NT, E. Medit.

V. multifida L., 5, 15.05.2005, Paksoy 543, Endemik, LC,
Ir.- Tur.

Euphrasia pectinata Ten., 9, 22.06.2005, Paksoy 402, Avr.-
Sib.

Rhinanthus angustifolius C.C.Gmelin subsp. grandiflorus
(Wallr.) D.A. Webb, 10, 10.07.2005, Paksoy 567.

OROBANCHECEAE

Orobanche nana Noe ex G. Beck, 1, 19.05.2004, Paksoy 78.
*Q. aegyptiaca Pers., 5, 15.05.2005, Paksoy 566.

O. cilicica G.Beck., 4, 30.05.2005, Paksoy 192.

O. caryophyllacea Smith, 7, 19.03.2005, Paksoy 455.

O. elatior Sutton, 1, 13.06.2004, Paksoy 253.

ACANTHACEAE
Acanthusdioscoridis L. var. perringii (Siehe) E. Hossain, 9,
22.06.2005, Paksoy 403, Endemik, LC, Ir.- Tur.

GLOBULARIACEAE

Globularia orientalis L., 9, 22.06.2005, Paksoy 404, Ir.-
Tur.

G. trichosantha Fisch.&Mey, 9, 22.06.2005, Paksoy 405.

LAMIACEAE (LABIATAE)

AjugaorientalisL., 4, 30.05.2005, Paksoy 454.

A. chamaepitys (L.) Schreber. subsp. chia (Schreber.)
Arcangeli var. chia, 4, 30.05.2005, Paksoy 77.

Teucrium  chamaedrys L. subsp. chamaedrys,
2,17.04.2005, Paksoy 252, Avr.-Sib.

T. montanum L., 9, 22.06.2005, Paksoy 251.

T. polium L., 1, 13.06.2004, Paksoy 250, Medit.
*Scutellaria albida L. subsp. albida, 1, 29.05.2005, Paksoy
249, Eux..

S. salviifolia Bentham., 5, 15.05.2005, Paksoy 76,
Endemik, LC.

Phlomis linearis Boiss. & Bal., 9, 22.06.2005, Paksoy 406,
Endemik, LC, Ir.- Tur..

P. pungens Willd. var. hirta Velen., 9, 22.06.2005, Paksoy
453, Ir.- Tur.

Lamium garganicum L. subsp. striatum (Sm.) Hayek, 4,
30.05.2005, Paksoy 193, E. Medit.
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L. garganicum L. subsp. reniforme (Montbret & Aucher ex
Bentham) R. Mill, 7, 19.03.2005, Paksoy 194.

L. garganicum L. subsp. pulchrum R. Mill, 9, 22.06.2005,
Paksoy 407, Endemik, NT, E. Medit.

Wiedemannia orientalis Fisch.& Mey., 1, 09.05.2004,
Paksoy 42, Endemik, LC, Ir.- Tur.

Ballota saxatilis Sieber subsp. saxatilis, 22.06.2005, Paksoy
408, E. Medit.

B. macrodonta Boiss. & Bal, 9, 22.06.2005, Paksoy 452,
Endemik, VU, Ir.- Tur.

Marrubium parviflorum Fisch. & Mey. subsp. oligodon
(Boiss.) Seybold, 9, 22.06.2005, Paksoy 409, Endemik, LC.
M. globosum Montbret & Aucher ex Bentham subsp.
globosum, 9, 22.06.2005, Paksoy 401, Endemik, LC, Ir.-
Tur.

Sideritis congesta P.H. Davis&Hub.-Mor., 1, 29.05.2005,
Paksoy 248, Endemik, NT, E. Medit.

Stachis cretica L. subsp. anatolica Rech. fil., 1, 29.05.2005,
Paksoy 195, Endemik, LC, Ir.- Tur.

S. rupestris Montbret & Aucher ex Bentham, 1, 09.05.2004,
Paksoy 50, Endemik, LC, E. Medit.

*S. menthoides Kotschy & Boiss. ex Boiss., 10, 10.07.2005,
Paksoy 544, Endemik, LC, Ir.- Tur.

S. lavandulifolia Vahl. var. lavandulifolia, 2, 17.04.2005,
Paksoy 411, Ir.- Tur.

S. annua (L.) L. subsp. cilicica (Boiss.) Bhattarharjee, 1,
29.05.2005, Paksoy 247, Endemik, LC, E. Medit.
Nepetaitalica L., 7, 19.03.2005, Paksoy 246.

N. nuda L. subsp. albiflora (Boiss.) Gams, 9, 22.06.2005,
Paksoy 196.

Clinopodium vulgare L. subsp. vulgare, 9, 22.06.2005,
Paksoy 245, Avr.-Sib.

Acinosrotundifolius Pers., 1, 29.05.2005, Paksoy 197.
Thymus cilicicus Boiss & Bal., 2, 17.04.2005, Paksoy 412,
Endemik, LC, E. Medit.

T. spyleus Boiss. var. spyleus, 5, 15.05.2005, Paksoy 74,
Endemik, LC.

T. leucostomus Hausskn. & Velen. var. leucostomus, 9,
22.06.2005, Paksoy 60, Endemik, NT, Ir.- Tur.

Mentha spicata L. subsp. spicata, 4, 30.05.2005, Paksoy 23.
Ziziphora capitata L., 1, 19.05.2004, Paksoy 51, Ir.-Tur.
Salvia tomentosa Miller., 5, 15.05.2005, Paksoy 242, Medit.
S. recognita Fisch. & Mey., 7, 19.03.2005, Paksoy 244,
Endemik, VU, Ir.- Tur.

S. heldreichiana Boiss. ex Bentham, 9, 22.06.2005, Paksoy
140, Endemik, L C, E. Medit.

S. cryptantha Montbret & Aucher ex Bentham, 9,
22.06.2005, Paksoy 413, Endemik, LC, Ir.- Tur.

S. syriaca L., 1, 29.05.2005, Paksoy 243, Ir.- Tur.
S.viridisL., 1, 19.05.2004, Paksoy 565, Medit.

S. hypargeia Fisch. & Mey., 5, 15.05.2005, Paksoy 198,
Endemik, LC, Ir.- Tur.

S. montbretii Bentham., 4, 30.05.2005, Paksoy 199, Ir.- Tur.
S. eriophora Boiss. & Kotschy, 9, 22.06.2005, Paksoy 414,
Endemik, VU, Ir.- Tur.

S. sclarea L., 9, 22.06.2005, Paksoy 415.

S. microstegia Boiss. & Bal., 9, 22.06.2005, Paksoy 450, Ir.-
Tur.

S. aethiopis L., 1, 29.05.2005, Paksoy 224.

S. verticillata L. subsp. amasiaca Bornm., 9, 22.06.2005,
Paksoy 217, Ir.- Tur.

S. virgata Jacq., 1, 29.05.2005, Paksoy 97, Ir.- Tur.

PLUMBAGINACEAE
Acantholimon acerosum (Willd.) Boiss. var. acerosum, 7,
19.03.2005, Paksoy 449, Ir.- Tur.

PLANTAGINACEAE
Plantago major L. subsp. major, 1, 13.06.2004, Paksoy 241.

THYMALACEAE
Daphne sericeaL., 7, 19.03.2005, Paksoy 52.

ELAEAGNACEAE
Elaeagnus angustifolia L., 4, 30.05.2005, Paksoy 19.

SANTALACEAE

Thesium bergeri Zucc., 4, 30.05.2005, Paksoy 200, E.
Medit.

T. billardieri Boiss., 2, 16.05.2005, Paksoy 416, Ir.- Tur.

LORANTHACEAE
Viscum album L. subsp. abietis (Wiesh.) Abromeit, 4,
30.05.2005, Paksoy 201.

ARISTOLOCHIACEAE

Aristolochia mourorum L., 5, 15.05.2005, Paksoy 53, Ir.-
Tur.

A. cilicica Davis & Khan, 1, 19.05.2004, Paksoy 74,
Endemik, LC, E. Medit.

EUPHORBIACEAE

Euphorbia macrocarpa Boiss.&Buhse, 1, 29.05.2005,
Paksoy 240, Ir.- Tur.

E. apiosL., 2, 17.04.2005, Paksoy 545, E. Medit.

E. phymatosperma Boiss. & Gaill., 4, 30.05.2005, Paksoy
202, Ir.- Tur.

E. aleppica L., 1, 29.05.2005, Paksoy 239.

E. falcata L. subsp. falcata var. falcata, 1, 29.05.2005,
Paksoy 108, G.Y.

E. herniariifolia Willd.var. herniariifolia, 1, 29.05.2005,
Paksoy 73.

E. myrsinitesL., 2, 17.04.2005, Paksoy 238.

E. rigida Bieb., 2, 17.04.2005, Paksoy 37, Medit.

E. paralisL., 4, 30.05.2005, Paksoy 203, E. Medit.

E. kotschyana Fenzl., 9, 22.06.2005, Paksoy 417, E. Medit.
E. characias L. subsp. wulfenii (Hoppe ex W. Koch.)A.R.
Smith., 5, 15.05.2005, Paksoy 84, E. Medit.

BUXACEAE
*Buxus sempervirens L., 1, 09.05.2004, Paksoy 54, Avr.
Sib.

URTICACEAE
Urticadioica L., 1, 09.05.2004, Paksoy 55, Avr.-Sib.

JUGLANDACEAE
Juglansregia L., 4, 30.05.2005, Paksoy 21.

PLATANACEAE
Platanus orientalis L., 4, 30.05.2005, Paksoy 7.

ULMACEAE
Ulmus mindr Miller subsp. canescens (Melville) Browicz &
Zielinski, 10, 10.07.2005, Paksoy 546, E. Medit.

FAGACEAE

Quercus infectoria Olivier subsp. boissieri (Reter) O.
Schwerz, 9, 22.06.2005, Paksoy 418.

Q. pubescens Willd., 2, 17.04.2005, Paksoy 46.

Q. cerris L. var. cerris, 9, 22.06.2005, Paksoy 448, Avr.-
Sib.

Q. trojana P. B. Webb., 9, 22.06.2005, Paksoy 447.
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SALICACEAE

Salix alba L., 4, 30.05.2005, Paksoy 88, Avr.-Sib.

S. excelsa J.F. Gmelin, 2, 17.04.2005, Paksoy 17.

S. pedicellata subsp. pedicellata, 2, 17.04.2005, Paksoy 15.
PopulustremulaL., 2, 17.04.2005, Paksoy 65, Avr.-Sib.

RUBIACEAE

Crucianella latifolia L., 1, 09.05.2004, Paksoy 56, Medit.
Asperula lilaciflora Boiss. subsp. lilaciflora, 1, 29.05.2005,
Paksoy 237, Endemik, NT, E. Medit.

A. dtricta Boiss. subsp. stricta, 9, 26.06.2004, Paksoy 419,
E. Medit.

A. orientalis Boiss. & Hohen, 5, 15.05.2005, Paksoy 204,
Ir.- Tur.

A.arvensisL., 2,17.04.2005, Paksoy 57, Medit.

Galium verum L. subsp. verum, 1, 29.05.2005, Paksoy 236,
Avr.-Sib.

*G. heldreichii Somm. & Lev., 5, 15.05.2005, Paksoy 69.
G. incanum Sm. subsp. €elatius (Boiss.) Ehrend., 1,
13.06.2004, Paksoy 205, Ir.- Tur.

G. cilicicum Boiss., 10, 10.07.2005, Paksoy 564, Endemik,
LC, E. Medit.

G. aparinelL., 1, 29.05.2005, Paksoy 234.

G. tricornutum Dandy, 1, 29.05.2005, Paksoy 233, Ir.- Tur.
G. heldrichii Hal., 1, 13.06.2004, Paksoy 60, E. Medit.
Cruciata taurica (Palas ex Willd.) Ehrend., 9, 22.06.2005,
Paksoy 206, Ir.- Tur.

ARACEAE
Arum  conophalloides Kotschy ex  Schoot var.
conophalloides, 2, 17.04.2005, Paksoy 547, Ir.- Tur.

MONOCOTYLEDONEAE

LILIACEAE

*Smilax excelsa L., 4, 30.05.2005, Paksoy 207,Eux.

Ruscus aculeatus L. var. angustifolius Boiss., 1,
09.05.2004, Paksoy 58.

Asphodeline rigidifolia (Boiss.) Baker., 9, 22.06.2005,
Paksoy 420, Endemik, LC, Ir.- Tur.

A. damascena (Boiss.) Baker subsp. damascena, 9,
22.06.2005, Paksoy 72, Ir.- Tur.

A. prismatocarpa J. Gay ex Baker, 10, 10.07.2005, Paksoy
563, Endemik, VU, E. Medit.

Allium flavum L. var. tauricum, 1, 29.05.2005, Paksoy 548,
Endemik, VU, Ir.- Tur.

A. sphaerocephalon L. subsp. arvense, 8, 19.03.2005,
Paksoy 421, Avr.-Sib.

A. sphaerocephalon L. subsp. trachypus (Boiss. & Spruner)
K. Richter, 9, 22.06.2005, Paksoy 422, E. Medit.
A.vinaleL., 9, 22.06.2005, Paksoy 446.

A. stenopetalum Boiss. & Kotschy, 2, 17.04.2005, Paksoy
59, Endemik, EN, E. Medit.

A. lycaonicum Siehe ex Hayek, 9, 22.06.2005, Paksoy 29.
Scilla bifolia L., 7, 19.03.2005, Paksoy 445, Medit.
Chionodoxa forbesii Baker, 1, 13.06.2004, Paksoy 562,
Endemik, LC, E. Medit.

Ornithogalum narbonense L., 5, 15.05.2005, Paksoy 232,
Medit.

O. oligophyllum E.D. Clarke, 5, 15.05.2005, Paksoy 549.
O. montanum Cyr., 4, 30.05.2005, Paksoy 208, E. Medit.

O. lanceolatum Labill., 7, 19.03.2005, Paksoy 25, E. Medit.
Muscari comosum (L.) Miller, 2, 17.04.2005, Paksoy 550,
Medit.

M. massayanum Grunert, 7, 19.03.2005, Paksoy 444,
Endemik, NT, Ir.- Tur.

M. neglectum Guss., 2, 17.04.2005, Paksoy 52.
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Hyacinthus orientalis L. subsp. orientalis, 7, 19.03.2005,
Paksoy 552, E. Medit.

Hyacinthella heldreichii (Boiss.) Chouard, 1, 19.05.2004,
Paksoy 71, Endemik, L C, E. Medit.

*H. acutiloba K. Person & Wendelbo, 7, 19.03.2005, Paksoy
443, Endemik, LC, Ir.- Tur.

Fritillaria aurea Schott, 5, 15.05.2005, Paksoy 553,
Endemik, LC, Ir.- Tur.

F. pinardii Boiss., 2, 17.04.2005, Paksoy 554, Ir.- Tur.
Tulipa armena Boiss. var. lycia (Baker) Marais, 10,
17.04.2005, Paksoy 555, Endemik, L C.

Gagea taurica Steven, 1, 29.05.2005, Paksoy 556, Ir.- Tur.
Colchicum szovitsii Fisch. & Mey., 2, 17.04.2005, Paksoy
442, Ir.- Tur.

C. triphyllum G. Kunze, 7, 19.03.2005, Paksoy 557, Medit.

AMARYLLIDACEAE

Galanthus elwesii Hooker fil., 4, 30.05.2005, Paksoy 209, E.
Medit.

Ixiolirion tataricum (Pallas) Herbert subsp. montanum
(Labill.) Takht., 5, 15.05.2005, Paksoy 70, Ir.- Tur.

IRIDACEAE

*|rissintenisii Janka, 7, 19.03.2005, Paksoy 440, Avr.-Sib.
*|. kirkwoodii Chaudhary, 5, 15.05.2005, Paksoy 231, Ir.-
Tur.

I. stenophylla Hausskn. & Siehe ex Baker subsp.
stenophylla, 2, 17.04.2005, Paksoy 439, Endemik, VU, E.
Medit.

Crocus sieheanus Barr ex Burtt, 7, 19.03.2005, Paksoy 438,
Endemik, VU, Ir.- Tur.

C. danfordiae Maw, 7, 19.03.2005, Paksoy 437, Endemik,
LC.

*C. biflorus Miller subsp. isauricus (Siehe ex Bowles)
Mathew, 7, 19.03.2005, Paksoy 143, Endemik, LC, E.
Medit.

Gladiolus atroviolaceus Boiss., 6, 17.04.2005, Paksoy 210,
Ir.- Tur.

ORCHIDACEAE

Cephalanthera kurdica Bornm. ex Krinzlin, 1, 19.05.2004,
Paksoy 69, Ir.- Tur.

C.rubra(L.) L.C.M. Richard, 9, 22.06.2005, Paksoy 211.
Epipactis condensata Boiss. ex D.P. Young, 27,
22.06.2005, Paksoy 68, E. Medit.

Limodorum abortivum (L.) Swartz, 1, 19.05.2004, Paksoy
67.

Ophryslutea Cav, 2, 17.04.2006, Paksoy 558.

Orchis anatolica Boiss., 4, 26.05.2004, Paksoy 66, E. Medit.
O. palustrisJacq., 4, 26.05.2004, Paksoy 230.

O. laxiflora Lam., 1, 29.05.2005, Paksoy 229,

Medit.

Dactylorhiza saccifera (Brongn.) Soo, 7, 19.03.2005,
Paksoy 435, E. Medit.

*D. wurvilleana (Steudel) Baumann & Kiinkele, 9,
22.06.2005, Paksoy 561, Eux.

SPARGANIACEAE
*Sparganium erectum L. subsp. erectum, 7, 19.03.2005,
Paksoy 52.

JUNCACEAE

Juncus conglomeratus L., 2, 17.04.2005, Paksoy 434, Avr.-
Sib.

J. articulatusL., 10, 10.07.2005, Paksoy 560, Avr.-Sib.
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CYPERACEAE

CyperuslongusL., 1, 19.05.2004, Paksoy 65.

Carex divulsa stokes subsp. coriogyne (Nelmes) O. Nilsson,
7,19.03.2005, Paksoy 228, Endemik, VU, E. Medit.

C. divisa Hudson, 1, 29.05.2005, Paksoy 22, Avr.-Sib.
C.distansL., 7, 19.03.2005, Paksoy 433, Avr.-Sib.
C.acutal., 2, 17.04.2005, Paksoy 441, Avr.-Sib.

POACEAE (GRAMINEAE)

Elymus elongatus (Host.) Runemark subsp. turcicus (Mc
Guire) Melderis, 9, 22.06.2005, Paksoy 44.

Amblyopyrum multicum (Boiss.) Eig var. muticum (Jaub.
& Spach) Eig, 9, 22.06.2005, Paksoy 423, Endemik, L C.
Aegilops umbellulata Zhukovsky subsp. umbellulata, 1,
29.05.2005, Paksoy 212, Ir.- Tur.

Ae. peregrina (Hackel) Marire&Weiller, 9, 22.06.2005,
Paksoy 227.

*Triticum aestivum L., 9, 22.06.2005, Paksoy 424.
Hordeum bulbosum L., 2, 17.04.2005, Paksoy 226.
Taeniatherum caput- medusae (L.) Nevski subsp. crinitum
(Schreber) Melderis, 9, 22.06.2005, Paksoy 64, Ir.- Tur.
Bromus japonicus Thunb. subsp. anatolicus (Boiss. &
Heldr.) Penzes, 2, 16.05.2005, Paksoy 559.

B. squarrosusL., 2, 16.05.2005, Paksoy 432.

B. psammophilus P.M. Smith, 9, 22.06.2005, Paksoy 225,
Endemik, CR, E. Medit.

B. tectorum L., 4, 26.05.2004, Paksoy 213.

B. tomentellus Boiss., 9, 22.06.2005, Paksoy 63, Ir.- Tur.
Avena barbata Pott ex Link subsp. barbata, 1, 29.05.2005,
Paksoy 224, Medit.

Koeleriacristata (L.) Pers., 7, 19.03.2005, Paksoy 425.

Apera spica- venti (L.) P. Beauv., 9, 22.06.2005, Paksoy
226, Avr.-Sib.

A. intermedia Hackel apud Zederbauer, 1, 29.05.2005,
Paksoy 223, Ir.- Tur.

Phleum montanum C. Koch. subsp. montanum, 9,
22.06.2005, Paksoy 427.

Festuca valesiaca Schleicher ex Gaudin, 11, 26.05.2004,
Paksoy 214.

F. callieri (Hackel ex St.- Yves) F. Markgraf apud Hayek
subsp. callieri, 4, 26.05.2004, Paksoy 215.

Lolium perennelL., 1, 29.05.2004, Paksoy 47, Avr.-Sib.

Poa nemoralisL., 5, 22.06.2005, Paksoy 222.

*Puccinella distans (Jacq.) Parl. subsp. sevangensis
(Grassh.) Tzvelev, 1, 29.05.2005, Paksoy 431.

Dactylis glomerata L. subsp. hispanica (Roth) Nyman, 4,
30.05.2005, Paksoy 216.

Briza humulis Bieb., 4, 30.05.2005, Paksoy 217.

Echinaria capitata (L.) Desf., 4, 26.05.2004, Paksoy 218.
Melica eligulata Boiss., 4, 26.05.2004, Paksoy 219, E.
Medit.

M. ciliata L. subsp. ciliata, 9, 30.05.2005, Paksoy 220.

M. persica Kunth. subsp. inaequiglumis (Boiss.) Bor, 9,
30.05.2005, Paksoy 281.

M. persica Kunth. subsp. canescens (Regel) P.H. Davis, 2,
16.05.2005, Paksoy 129.

Stipa bromoides (L.) Dofler, 2, 16.05.2005, Paksoy 221,
Medit.

S. ehrenbergiana Trin. & Rupr., 9, 22.06.2005, Paksoy 430,
Ir.- Tur.

S. lessingiana Trin. & Rpur., 1, 29.05.2005, Paksoy 63.
Piptatherum coer ulescens (Desf.) P. Beauv., 2, 16.05.2005,
Paksoy 52.
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Abstract

Forskolin, a labdane diterpene is the active principle of the indigenous medicinal plant Coleus forskohlii Brig.
It is the only known natural source of the diterpenoid forskolin. Forskolin has a unique property of activating almost all
hormone sensitive adenylate cyclase enzymes in a biological system. The pharmacological and biochemical
investigations established that forskolin possesses multifaceted biological activities. This research paper have
highlighted on phytochemical vis-a-vis histochemical localization of other terpenoids and forskolin in leaves of C.
forskohlii. Qualitative analysis showed that terpenoids were present in leaves of the herb. Histochemical analysis of
leaves of C. forskohlii shows that forskolin was found in the cells of palisade parenchyma, spongy parenchyma, and
glandular trichomes of leaf in both the upper and lower epidermis. Thin layer chromatography of chloral hydrate
washings showed presence of other terpenoids and forskolin in leaves of C. forskohlii. Rf value of forskolin was 0.6 and
Rf values of other terpenoids were 0.62, 0.66, 0.86. This confirms that the yellowish-violet coloured vesicles seen in the
sections of leaf contain the terpenoids. The leaves of the Indian drug plant are needed very badly to identify, isolate,
design, develop, modify or to prepare new pharmacologically active compounds from the other terpenoids than
forskolin. The mechanisms of action of various secondary metabolites isolated from this potential medicinal herb are
yet to be elucidated. Leaves are significant (p<0.05) richer sources of antioxidant comparable with roots or tubers. The
leaves can be used in place of tubers because they are significantly potent comparable with tubers and also we can
ensure a continuous supply of the leaves without uprooting the plant for the tubers. This new finding of getting
forskolin from leaves rather than sacrificing whole plant and tuber will help to conserve dwindling population of
endangered important medicinal plant C. forskohlii vis-a-vis sustainable use of forskolin.

Key words: Coleus forskohlii, Forskolin, Phytochemical analysis, Leaf anatomy, Trichome morphology

*

Yeni kesfedilen Coleus forskohlii tibbi bitkisinde forskolinin teshisi icin yaprak anatomisi ve tity morfolojisinin
farmakognozik degeri

Ozet

Labdan yapili diterpen olan forskolin, dogal olarak yetisen tibbi bir bitki olan Coleus forskohlii Brig.’in etken
maddesidir. Bilinen tek dogal diterpenoid forskolin kaynagidir. Forskolin, bir biyolojik sistemdeki hemen hemen biitiin
hormona duyarli adenilat siklaz enziminlerini aktive etme 6zelligine sahiptir. Farmakolojik ve biyokimyasal caligmalar
forskolinin ¢ok yonlii biyolojik aktivitelere sahip oldugunu géstermistir. Bu ¢alismada C. forskohlii yapraklarinda diger
terpenoidlerin ve forskolinin histokimyasal ve fitokimyasal lokalizasyonu karsilikli olarak agiklanmistir. Yapilan nitel
aragtirma, bitkinin yapraklarinda terpenoid bulundugunu géstermistir. C. forskohlii bitkisinin yapraklari {izerinde
yapilan histokimyasal inceleme palizat parenkimasi, siinger parenkimasi hiicrelerinde ve hem {ist hem alt epidermisteki
glandiiler tiiylerde forskolin bulundugunu gdstermistir. Kloral hidratla yikanan (materyallerin) ince tabaka
kromatografisi C. forskohlii yapraklarinda forskolin ve diger terpenoidlerin bulundugunu ortaya koymustur. Forskolin
icin Rf degeri 0.6; diger terpenoidler i¢in Rf degerler ise 0.62, 0.66, 0.86 olarak bulunmustur. Bu sonug, yaprak

! Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905067936609; Fax.: +905067936609; E-mail: ucakilcioglu@yahoo.com
© 2008 All rightsreserved / Tlim haklar1 saklidir BioDiCon. 206-0711


http://www.biodicon.com/�

166 Biological Diversity and Conservation —4/ 2 (2011)

seksiyonlarinda goriilen sarimsi-mor renkli keseciklerin terpenoid igerdigini dogrulamaktadir. Forskolin disinda diger
terpenoidlerden farmakolojik olarak aktif bilesiklerin teshis edilmesi, izole edilmesi, tasarlanmasi, gelistirilmesi,
degistirilmesi veya hazirlanmasi i¢in Hindistan da tibbi bitki yapraklarina biiylik 6lgiide ihtiyag duyulmaktadir. Bu
potansiyel tibbi bitkiden izole edilen cesitli sekonder metabolitlerin etki mekanizmalar1 heniiz agikliga kavugmamistir.
Kok ve yumrulara kiyasla yapraklar onemli 6lgiide daha zengin antioksidan kaynagidir (p<0.05) Yapraklar yumrulara
gore 6nemli dlgiide etkili olduklart i¢in yumru yerine kullanilabilir. Ayrica, yumru elde etme amaciyla bitkiyi kokinden
sokmeden siirekli olarak yaprak elde edilebilmektedir. Bitkinin tamamimin veya yumrularinin feda edilmeden
yapraklardan forskolin elde edilmesi ile ilgi bu yeni bulgu, sayilar1 giderek azalan soyu tiikenmekte olan 6nemli bir
tibbi bitki olan C. forskohlii’nin stirdiiriilebilir sekilde forskolin kullanimina karsilik korunmasina yardime1 olacaktir.

Anahtar kelimeler: Coleus forskohlii, Forskolin, Fitokimyasal analizi, Yaprak anatomisi, Tuy morfolojisi
1. Introduction

Throughout history, humans have derived many uses and benefits from the plants found in their own region.
Initially, wild plants were collected from their natural habitat, followed by the cultivation of those that were used most
commonly (Akan et al., 2008). Today the value of the plants is acknowledged and a number of studies are conducted on
the plants. There is a growing body of research particularly concentrating on taxonomy, ethnobotanics, plant
morphology, anatomy and plant chemistry (Kivcak et al., 2009; Cabi et al., 2010; Duran et al., 2010; Koyuncu et al.,
2010; Bani et al., 2011; Cakilcioglu and Civelek, 2011; Jabeen and Aslam, 2011; Korkmaz and Ozcelik, 2011,
Ozudogru et al., 2011).

Forskolin, a labdane diterpene is the active principle of the medicinal plant Coleus forskohlii (Willd.) Brig.
[synonym C. barbatus (Andr.) Benth.] of family Lamiaceae is an ancient root drug of Indian origin in Ayurvedic
material medica (Valdes et al., 1987; Shah, 1996; Shan et al., 2008). The tuberous roots of the plant produce labdane
diterpenoid forskolin. Forskolin has a unique property of activating almost all hormone sensitive adenylate cyclase
enzymes in a biological system (De Souza and Shah, 1888). Forskolin is reported to be useful in the treatment of asthma
(Lichey et al., 1984), glaucoma (Caprioli, 1984), hypertension (Dubey et al., 1981; De Souza et al., 2006), cancer
(Agarwal and Parks, 1983; Bhat et al., 1993; Li and Wang, 2006), heart diseases (Kramer et al., 1987), diabetes
(Ammon and Muller, 1984; Gold et al., 1988), and obesity (Allen, 1986). It also showed inhibition of platelet activating
factor (Nourshargh and Hoult, 1986), increase in the rate of sensory nerve regeneration in freeze-lesioned sciatic nerves
(Kilmer and Carlsen, 1984), stimulation of water and cation permeability in aquaporin 1 water channels (Yool et al.,
1996) and direct alteration of gating of a single class of voltage-dependent potassium channels from a clonal
pheochromocytoma (PC12) cell line independent of adenylate cyclase activation (Hoshi et al., 1988). It is an important
plant used against various disorders in indigenous systems of medicine such as anti-aging, antioxidant (Khatun et
al.2011) as a remedy for heart, abdominal and respiratory disorders. In addition, it has been shown to have anti-
inflammatory property (Rupp et al., 1986). In Egypt and Africa, the leaf is used as an expectorant, emmenagogue and
diuretic. In Brazil, it is used as a stomach aid and in treating intestinal disorders (\Valdes et al., 1987). C. forskohlii is the
only source for this compound. Indiscriminate collection of tuberous roots of C. forskohlii has led to rapid depletion of
wild populations resulting in its listing as a plant vulnerable to extinction in India (Gupta, 1988). However, to our
knowledge, phytochemical vis-a-vis histochemical localization of forskolin and other terpenoids in leaves of C.
forskohlii is not reported so far. This prompted us to analyze phytochemical vis-a-vis histochemical localization of other
terpenoids and forskolin in leaves of C. forskohlii.

2. Materials and methods

The fresh and healthy leaves of Coleus forskohlii (Willd.) Brig. [synonym C. barbatus (Andr.) Benth.] were
collected from the experimental medicinal garden of the Department of Botany, The University of Burdwan University,
Burdwan, India that have been cultivated of 30x30 ¢cm spacing in field condition with soil pH 5.6; organic carbon 0.6%,
phosphorus content 45 ppm (Figure 1). The plant materials were processed and analyzed. C. forskohlii field was
photographed using a digital camera (Canon Power Shop S51S, USA Inc.) having 8.0 mega pixels of 12 X optical zoom.

2.2. Processing of plant samples

The leaves of this plant are properly washed in tap water and then rinsed in distilled water. The rinsed leaves
were dried in an oven at a temperature of 35-40 °C for 1 day. The dried leaves of this plant were pulverized, using a
sterile electric blender, to obtain a powered form. The powdered form of leaves of this plant was stored in airtight glass
containers, protected from sunlight until required for analysis.

2.3. Preparation of aqueous extract of plant samples

The aqueous extract of this plant sample was prepared by soaking 10 g of powdered leaves sample in 200 ml of
distilled water for 12 h. The extracts were then filtered using Whatman no. 1 filter paper.
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Figure 1. Coleus forskohlii (Willd.) Brig. of family Lamiaceae
2.4. Qualitative analysis on phytochemical constituent

Chemical tests were conducted on the aqueous extract of leaves sample and also of the powdered form of the
plant samples using standard methods (Edeoga et al., 2005).

2.5. Histochemical localization of other terpenoids and forskolin

Hand-sections of fresh leaves of C. forskohlii were cut and observed Lieca Bright field microscope. Forskolin
is reported to give violet colouration with 10% vanillin in acetic acid and perchloric acid, which has been used as a
spectrophotometric method for detection and quantification (Inamdar et al., 1984). This colour reaction was tried
directly on transverse sections of the leaves of C. forskohlii. Sections of the leaves of C. forskohlii were first placed in 2
ml of 10% vanillin in acetic acid to which 2-3 drops of perchloric acid (70%) was added and placed on water bath (70
°C) for 2-3 min (Abraham et al., 1988; Narayanan et al., 2002; Khatun et al., 2010). It was found that yellowish-red
masses were stained violet and photographed using a bright field microscope (Lieca DFC295, version V3, Germany). In
another study the sections of leaves of C. forskohlii were cleared with 75% chloral hydrate solution for 2 h. These
sections were then stained with the reagent (10% vanillin in acetic acid and perchloric acid) as above. They did not get
stained, indicating that the terpenoids have been washed away by choral hydrate. Thin layer chromatography (TLC) of
choral hydrate (75%) washings of these sections was done using standard forskolin (HiMedia Chemicals, Mumbai,
India).

2.6. Thin layer chromatography (TLC)

The thin layer separation was carried out using precoated TLC plastic sheets of 60F,s, silica gel (Merck
Chemicals, Mumbai, India). TLC plate size 20 x 20 cm and toluene: ethyl acetate (80:20, v/v) solvent system by using
sample with capillary tube and Rf values were compared with standard forskolin (HiMedia Chemicals, Mumbai, India).
After developing, the plate was sprayed with anisaldehyde sulphuric acid reagent (1 ml concentrated H,SO, is added to
0.5 ml anisaldehye in 50 ml acetic acid) and heated at 100-105 °C and the Rf values calculated.

3. Resultsand discussion
3.1. Qualitative analysis on phytochemical constituent

Qualitative analysis showed that terpenoids were present in leaves of Coleus forskohlii. TLC profile of Coleus
forskohlii leaves extract confirmed the presence of forskolin which is a major bioactive compound isolated from the
leaf. Engprasert et al., (2004) proposed that froskolin is synthesized from isopentenyl-diphospate, a common
biosynthetic precursor via a non-mevalonate pathway by geranyl geranyl pyrophosphate synthase is thought to be
involve in the biosynthesis of forskolin which is primarily synthesized in the leaves and subsequently in the stem and
root.The mevalonate pathway occours in the cytoplasm and an alternative mevalonate -independent pathway occurs in
plastid (Rohmer et al., 1996).

Selima KHATUN et al., Pharmacognostic value of leaf anatomy and trichome mor phology for identification of forskolin in a novel medicinal plant
Coleus forskohlii



168 Biological Diversity and Conservation —4/ 2 (2011)

3.2. Histochemical localization of other terpenoids and forskolin

Histochemical observations and analyses of leaves of Coleus forskohlii proved that forskolin was found in the cells of
palisade parenchyma, spongy parenchyma and glandular trichomes of leaf in both the upper and lower epidermis (Figure 2, 3, 4).
Transverse sections of leaves of C. froskohlii stained with 10% vanillin- perchloric acid revealed accumulation of compound
terpenoid in nature are probably the site of froskolin accumulation in the palisade and spongy parenchyma tissues as brown colour. It
is keeping with the current trend to use in vivo staining technique in morphology research because it is useful to link glandular
morphology and chemical functionality in Lippia scaberrima (Combrinck et al., 2007) and in Exocaria agallocha (Satyan et al.,
2010).

TLC of chloral hydrate washings showed presence of forskolin and other terpenoids in leaves of C. forskohlii. Rf value of
forskolin was 0.6 and Rf values of other terpenoids were 0.62, 0.66, 0.86. This confirms that the yellowish-violet coloured vesicles
seen in the sections of leaf contain the terpenoids. These histochemical results confirm earlier observations of presence of terpenoid
phytochemically in stem of Coleus forskholii (Menon and Latha, 2011) and leaves of C. aromaticus (Rout et al., 2010). Our
histochemical observations regarding forskolin present in leaves of C. forskholii validate the proposed idea of froskolin primarily
synthesised in leaves Engprasert (2004) and in plastid (Rohmer et al., 1996).

In spite of the tremendous promise C. forskohlii holds in, medicinal formulation, very few attemts have been made for its
replenishment on cultivation and it is currently listed as one of the threatened plant species vulnerable to extinction in India (Gupta,
1988; Sharma et al, 1991; Krishna et al, 2010) due to unsustainable use of this important, significant potential medicinal crop of the
future with its therapeutic properties being scientifically authenticated recently (Kavitha et al, 2010; Khatun et al. 2011a). Better
understanding of cellular effect is vital to properly utilize the phytochemicals,as promising agents for promoting health and
preventing disease.

The leaves of this Indian drug plant are needed very badly to identify, isolate, design, develop, modify or to prepare new
pharmacologically active compounds from the other terpenoids than forskolin. The mechanisms of action of various secondary
metabolites isolated from this potential medicinal herb are yet to be elucidated. Our previous work (Khatun et al., 2011) showed that
leaves are significant (p<0.05) richer sources of antioxidant comparable with roots or tubers. This throws open very exciting
possibilities because, when the roots or tubers are used, the plant needs to be uprooted and therefore, more plants are needed to meet
the medicinal demand. As the leaves of C. forskohlii contain terpenoid vis-a-vis forskolin — this allows prediction that the medicinal
use of leaves is a valid option for sustainable use and conserving this novel potential medicinal plant which is threatened and
vulnerable to extinction. This new finding of getting forskolin from leaves rather than sacrificing whole plant and tuber will help to
play an important role in quality control and prevention of adulteration as well as to conserve dwindling population of endangered

important medicinal plant C. forskohlii by its sustainable use.
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Figure 2. Transverse section of leaf of C. forskohlii. Violet stained vesicles were observed within the cells of palisade
parenchyma, spongy parenchyma, and glandular trichomes of leaf in both the upper and lower epidermis of C.
forskohlii (30um) (UE: Upper epidermis, LE: Lower epidermis, HT: Hairy trichome, GT: Glandular trichome, V: Violet stained
vesicle, VG: Violet stained gland, PP: Palisade parenchyma, SP: Spongy parenchyma, T: Trachea)
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Flgure 3. Transverse section of leaf of C. forskohlii. V|0Iet stained vesicles were observed within the cells of pallsade parenchyma of leaf of C.

forskohlu (10um) (UE: Upper epidermis, HT Hairy trichome, PP: Pallsade parenchyma, V: Vlolet stained veS|cIe)
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Figure 4. Transverse sectlon of leaf of C forskohlii. Violet stamed ve5|cles were observed within the cells of spongy parenchyma and glandular
trichomes of leaf of C. forskohlii (10um) (LE: Lower epidermis, SP: Spongy parenchyma, V: Violet stained vesicle, GT: Glandular trichome, VG:
Violet stained gland, HT: Hairy trichome)
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Flora of Arslanbey (izmit/Turkey) and cultivated plantsin |zmit city center
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Abstract

Research area includes the Town of Arslanbey that is situated within the borders of Kocaeli, Karatepe
Mountain and the city centre of Izmit. In this study 918 specimens were collected. After the determination of the
specimens 344 genera and 489 species and subspecies taxa were identified belonging to 101 familias. 54 of these taxa is
cultivar, 435 of them are in the natural plant. Most of the cultivated plants are introduced from outside our country. 11
of taxa are endemic to Turkey and their endemism rate is (2,55 %). Phytogeographical elements of the area are as
follows; Euro-Siberian 102 (20,85 %), Irano-Turanian 11 (2,24 %), Meditarrenean 60 (12,26 %), and the others, wide
spreaded and phytogeographical region unidentified are 317 (64,82 %). The 5 of the taxa identified belong to
Pteridophyta and of 484 to Spermatophyta.

Key words: Flora, Arslanbey, Karatepe, [zmit

%

Arslanbey (izmit) florasi ve izmit sehir merkezindeki kiiltiir bitkileri

Ozet

Arastirma alani, Kocaeli ili smnirlar1 iginde yer alan Arslanbey Beldesi, Karatepe Dag1 ve Izmit sehir merkezini
icermektedir. Alandan toplanan 918 bitki drneginin degerlendirilmesi sonucu 101 familyaya ait 344 cins ve 489 tiir ve
tiir alt1 seviyede takson tespit edilmistir. Bu taksonlarm 54 tanesi kiiltiir olup diger 435 takson dogaldir. 11 takson
Tiirkiye i¢in endemik olup endemizm orani % 2,55’tir. Taksonlarin fitocografik bolgelere dagilimi ise soyledir: Avrupa-
Sibirya 102 (% 20,85), Iran-Turan 11 (% 2,24), Akdeniz 60 (% 12,26) ve genis yayihishlar ile fitocografik bolgesine
karar verilemeyenler ise 317 (% 64,82)’dir. Tespit edilen taksonlarin 5’i Pteridophyta, 484’U ise Spermatophyta’ya
aittir.

Anahtar kelimeler: Flora, Arslanbey, Karatepe, izmit
1. Introduction

Our country is one of the richest and the most interesting countries in the world in terms of its plants, as in
other fields. So the flora studies are important to reveal the wealth of our country. Research field is a transitional region
between Mediterranean and Euro-Siberian phytogeopraphical regions. It is also located in the square of A2 according to
the grid system adopted by Davis in Flora of Turkey (Davis,1965-85).

Avrslanbey rural is located in the piedmonts of Mount of Samanli which is about 150 m above sea level and in
17 km south east of izmit district, Kocaeli. Arslanbey rural owns a topographic configuration flattening from south to
north and is different from other settlements with natural thresholds (Figure 1). There are stream beds that seperate the
field from others and also flowing from the north to the south (Anonim, 2001).
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Figure 1. Satellite picture showing the borders of the studyfield

(1-Arslanbey stream side, 2-Atakent, 3-Arslanbey-Atakent neighbourhood, 4-Way of Atakent-Arslanbey, 5-Way of Arslanbey-
Karatepe, 6-Mountain way of Karatepe)

When we apply Emberger’s formulation for Kocaeli, the result is; Q (108,36) and m (3,3 °C). So the
bioclimatic coating for Kocaeli station is determined as precipitated, mild Meditarrenean climate type (Akman, 1999).
According to decreasing precipitation amount of Kocaeli observation station, the precipitation regime is as follows; W
(273,9), A (228,1), S (169,9), S (140,5) (winter, autum, spring, summer).

According to this, precipitation regime of the research field is Central Mediterranean. Maximum precipitation
is in December with 105,6 mm and in January with 93,9 mm and minimum precipitation is in July with 42,7 mm and in
May with 44,7 mm according to Kocaeli observation station. And the average precipitation is 812,4 mm (Figure 2).

Ombro-thermic diagram of research area was drawn using average temperatures and monthly average precipitation
amounts.

f . a b c d 100
LY \ Koocsel 33.35 B | PO
40+ + 80
st T 170
I\
30 4 80
254 i L 50
i
20 L 40
15 ~ 130
m=33"C \‘a
10 4 ¢ L 20
n=1383°C | L+ RN g
s4 L 10
o SSEP:_\_\_\_\_\_\IJ. ' ' ' sy 0
54 p r 4 .10

Figure 2. Kocaeli climate diagram
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2. Materials and methods

A total amount of 918 plant specimens were collected between 2008 and 2011. The specimens collected were
pressed and dried accordingly and prepared as herbarium material. The specimens were identified according to the Flora
of Turkey and the East Aegean Islands (Davis, 1965-85), Suppl. 1, Vol. 10 (Davis et all., 1988), Vol. 11 (Glner et all.,
2000), Flora Europaea Vol. 1-5 (Tutin at al, 1964-80), Flora Iranica (Rechinger, 1981), Flora Palaestina VVol. 1 (Zohary,
1966), Flora D’ltalia Vol. 3 (Pignatti, 1982), were used as resource. Moreover in identification of cultivated plants, boks
named as Tirkiye’nin Agaglar1 ve Calilar1 (Mamikoglu, 2010), Siis Bitkileri ve Yer Ortiiciileri (Acartiirk, 2001),
Kiiltiirpark’n (Izmir) Aga¢ ve Cali Tiirleri (Gemici et all., 1992), Ankara’nin Egzotik Aga¢ ve Calilar1 (Arslan and
Celem, 2001) were used and for controlling plant names authors Authors of Plant Names (Brummitt and Powel, 1999)
was used. For learning morphological terms Ingilizce-Tiirkge Botanik Kilavuzu (Baytop, 1998) and Botanical Latin
(Stearn, 1973) were used. These plants were identified that given to proper order the Flora of Turkey. The cultivated
plants found in the area, particularly in the izmit city center, are given in the floristic list with together. For the map of
research field, Google Earth was used.

Meteorological data belonging to Kocaeli Province was obtained from Turkish State Meteorological Service
(Anonim, 2009). Climate diagrams belonging to the reseach field was drawn according to Gaussen method. For climatic
evalvation of research area the formulation of Emberger’s which he developed for Mediterranean climate layers
classification, and drought degrees was used. For the interpretation of the data about climate the book ‘Iklim ve
Biyoiklim’ (Akman, 1999) was used.

Plants collecting stations 3. Results
1-Arslanbey stream side PTERIDOPHYTA
2-Atakent EQUISETACEAE

3-Arslanbey-Atakent neighbourhood
4-Way of Atakent-Arslanbey

Equisstumarvense L., 1, 150-200 m, 14.08.2010, OA 1896.
E. telmateia Ehrh., 1, 100-150 m, 14.08.2010, OA 1897.

5-Way of Arslanbey-Karatepe HYPOLEPIDACEAE
6-Mountain way of Karatepe Pteridium aquilinum (L.) Kuhn., 6, , 500-600 m, 14.08.2010,
7-Centre of izmit, Yahya Kaptan OA 1898.
8-Centre of izmit, the way between Yahya Kaptan-Halkevi ASPIDIACEAE
Polystichum setiferum (Forsk.) Woynar., 6, 500-600 m,
Symbolsand Abbreviations List 14.08.2010, OA 1899.
POLYPODIACEAE
a Meteorology station Polypodium wvulgare L. subsp.wulgare L., 6, 300-500 m,
b Height of meteorology station (m) 14.08.2010, OA 1900.
c Temperature and precipitation observation SPERMATOPHYTA
d Average annual temperature GYMNOSPERMAE
e Average annual precipitation PINACEAE
f Temperature curve Abies nordmanniana (Stev.) Spach subsp. nordmanniana, 7,
g Precipitation curve 15m., 14.09.2008, OA 1489. Eux. el..
h Drough season A. nordmanniana (Stev.) Spach subsp. bornmuelleriana
i Humid season (Mattf.) Coode & Cullen, 6, 700-800 m, 14.08.2010, OA
m The lowest average temperature of the coldest 1901. End. Eux. el..
season Picea abies (L.) H. Karst, 7, 15 m, 14.09.2008, OA 1485.
n Absolute minimum temperature Cult. Non-Turkey (Foreign).
p Absolute frost months P. pungens Engelm., 2, 80 m, 14.08.2010, OA 1902. Cult.
r Probable frost months Non-Turkey (Foreign).
Medit. Mediterranean Cedrus atlantica (Endl.) Manetti, 7, 15 m, 14.09.2008, OA
el. Element 1484. Cult. Non-Turkey (Foreign).
Euro- Euro-Siberian Pinus sylvestris L. var. hamata Steven, 7, 15 m, 14.09.2008,
Sib. OA 1514. Euro-Sib. el..
Medit. Mediterranean Larix decidua Mill.,7, 15 m, 14.09.2008, OA 1488. Cult.
E. Eastern Non-Turkey (Foreign).
W. Western TAXACEAE
Eux. Euxine Taxus baccata L., 6, 700-800 m, 14.08.2010, OA 1905.
DD Data deficient CUPRESSACEAE
EN Endangered Cupressus sempervirens L., 7, 15 m , 14.09.2008, OA 1487.
Ir.-Tur. Irano-Turanian Cult. Medit. el. Turkey plant.
LC Least concern C. macrocarpa Hartw., 3, 80 m, 14.08.2010, OA 1906. Cult.
OA Oguzhan Aslan Medit. el.. Non-Turkey (Foreign).
var. Variety C. arizonica Grene, 3, 90 m, 14.08.2010, OA 1907. Cult.
End. Endemic Medit. el.. Non-Turkey (Foreign).
Cult. Culture Juniperus oxycedrus L. subsp. oxycedrus, 6, 600-700 m,

14.08.2010, OA 1908.
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J. sabina L., 7, 15 m, 14.09.2008, OA 1486. Cult. Turkey
plant.

Chamaecyparis lawsoniana (A. Murray) Parl., 3, 80 m,
14.08.2010, OA 1909. Cult. Non-Turkey (Foreign).
Cupressocyparis leylandii (A. B. Jacks & Dallim) Dallim, 7,
15 m, 01.10.2008 OA 1539. Cult. Non-Turkey (Foreign).
Thuja orientalis L., 7, 15 m, 14.09.2008 1495. Cult. Turkey
plant.

EPHEDRACEAE

Ephedra major Host., 6, 500-600 m, 14.08.2010, OA 1910.
ANGIOSPERMAE

DICOTYLEDONES

RANUNCULACEAE

Helleborus orientalis Lam., 5, 200-250 m, 20.03.2010, OA
1710. Eux. el..

Nigella arvensis L. var. glauca Boiss., 6, forest gap, 400-500
m, 19.06.2010, OA 1851.

N. sativa L., 3, forest gap, 90 m, 18.05.2008, OA 1272.
Consolida regalis Gray. subsp. paniculata (Host) Soo var.
paniculata, 6, forest gap, 250-300 m, 19.06.2010, OA 1852.
Adonis aestivalis L. subsp. aestivalis, 6, 150-200 m,
19.06.2010, OA 1853.

Ranunculus brutius Ten., 6, forest gap, 300-400 m,
22.05.2010, OA 1788. Euro-Sib. el.

R.. repensL., 3, 75 m, 01.05.2008, OA 1152.

R.. muricatusL., 3, 78 m, 15.03.2008, OA 1047.

R.. chiusDC., 5, 200-250 m, 20.03.2010, OA 1711.

R.. ficaria L. subsp. ficariiformis Rouy & Fouc., 3, 80 m,
13.03.2008, OA 1006.

Thalictrum flavum L., 6, 400-500 m, 19.06.2010, OA 1854.
BERBERIDACEAE

Berberis thunbergii DC., 7, 15 m, 01.10.2008 OA 1536. Cult.
Non-Turkey (Foreign).

Epimedium pubigerum (DC.) Moren & Decaisne, 6, 200-250
m, 18.04.2010, OA 1745. Eux. el..

Nandina domestica Thunb., 3, 85 m, 12.09.2008, OA 1480.
Cult. Non-Turkey (Foreign).

PAPAVERACEAE

Chelidonium majus L., 6, 250-300 m, 16.11.2008, OA 1591.
Euro-Sib. el..

Papaver somniferum L. var. somniferum, 6, , 350-400 m,
22.05.2010, OA 1789.

P. hybridumL., 5, 160 m, 20.05.2009, OA 1646.

Fumaria officinalis L., 4, 90 m, 01.04.2008, OA 1085.

BRASSICACEAE (CRUCIFERAE)

Brassica nigra (L.) Koch., 4, 95 m, 03.04.2008, OA 1099.
Snapisalbal., 5, 180 m, 17.05.2008 1219.

S arvensisL., 6, 300-350 m, 18.04.2010, OA 1746.

Eruca sativa Mill., 4, 95 m, 01.04.2008 OA 1089.

Conringia orientalis (L.) Andrz., 6, forest gap, 250-300 m,
20.03.2010, OA 1713.

Lepidium campestre (L.) R. Br., 4, 85 m, 11.04.2008, OA
1114,

L. perfoliatum L., 6, 350-400 m, 22.05.2010, OA 1790.
Cardaria draba (L.) Desv. subsp. draba, 6, 250-300 m,
18.04.2010, OA 1747.

Capsella bursa-pastoris (L.) Medik., 3, 75 m, 19.06.2010,
OA 1883.

Alyssum minutum Schlecht. ex DC., 6, 450-500 m,
18.04.2010, OA 1748.

A. strigosum Banks & Sol. subsp. strigosum, 4, 85 m,
15.04.2008, OA 1124,

Nasturtium officinale R. Br., 4, 80 m, 11.04.2008 OA 1117.
Barbarea vulgaris R. Br., 6, 250-300 m, 18.04.2010, OA
1749.

Cardamine hirsuta L., 4, 90 m, 08.03.09, OA 1613.
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Matthiola tricuspidita (L.) R. Br., 4, 90 m, 11.04.2008, OA
1116. Medit. el..

Malcolmia africana (L.) R. Br., 6, 400-450 m, 18.04.2010,
OA 1750.

Erysimum diffusum Ehrh., 3, 80 m, 20.04.2008 1086. Euro-
Sib. el..

E. repandumL., 4 90 m, 01.04.2008, OA 1092.

Ssymbrium polyceratum L., 6, 500-550 m, 18.04.2010, OA
1751.

Camelina sativa (L.) Crantz, 5, 150 m, 17.05.2008, OA 1206.
C. microcarpa Andrz., 5, 180 m, 08.03.2009, OA 1622.
CAPPARACEAE

Capparis spinosa L. var. spinosa, 4, 80-150 m, 17.07.2010,
OA 1885.

RESEDACEAE

Reseda luteola L., 6, 350-400 m, 19.06.2010, OA 1855.
CISTACEAE

Cistus salviifolius L., 6, 250-300 m, 20.03.2010, OA 1714.
Helianthemum nummularium (L.) Mill. subsp. nummularium.
6, 250-300 m, 20.05.2009, OA 1645.

H. canum (L.) Baumg. Group a, 6, 300-350 m, 20.05.2009,
OA 1701.

H. salicifolium (L.) Mill.,, 6, 150-200 m, 18.04.2010, OA
1752.

VIOLACEAE

Viola sieheana Becker, 4, 90 m, 31.03.2008 1077.

V. kitaibeliana Roem. & Schult., 5, 150-200 m, 20.03.2010,
OA 1715.

V. tricolor L., 3, 80-100 m, 19.06.2010, OA 1856.
POLYGALACEAE

Polygala wulgaris L., 6, 450-500 m, 22.05.2010, OA 1791.
Euro-Sib. el..

CARYOPHYLLACEAE

Sellaria media (L.) Vill subsp. media, 6, 200-250 m,
18.04.2010, OA 1753.

S holostea L., 6, 150-200 m, 20.03.2010, OA 1716. Euro-
Sib. el..

Cerastium banaticum (Roch.) Heuffel, 6, 550-600 m,
19.06.2010, OA 1857.

C. fontanum Baumg. subsp. triviala (Link) Jalas, 6, 300-350
m, 20.05.2009, OA 1693.

C. glomeratum Thuill., 6, 400-450 m, 18.04.2010, OA 1754
Holosteum umbellatum L. var. glutinosum (Bieb.) Gay., 4,
160 m, 01.04.2008, OA 1083.

H. umbellatum L. var. umbellatum, 6, 500-600 m,
22.05.2010, OA 1792.

Moenchia mantica (L.) Bartl. subsp. mantica, 3, 80 m,
20.04.2008, OA 1136.

Dianthus barbatus L., 3, 90 m, 20.06.2008, OA 1370.

D. caryophyllus L., 2, 80 m, 15.06.2008, OA 1335. Cult.
Turkey plant.

D. plumarius Auct. ex Pers., 2, 70 m, 15.06.2008, OA 1339.
Cult. Turkey plant.

Gypsophila golosa Huds., 3, 80 m, 20.03.2008, OA 1059.
Sleneitalica (L.) Pers., 6, 600-700 m, 20.05.2009, OA 1656.
S wulgaris (Moench) Garcke var. vulgaris, 5, 150-200 m,
17.05.2008, OA 1198.

S compacta Fischer, 5, 250 m, 16.11.2008, OA 1580.

S armeria L., 3, 80-100 m, 29.06.2008, OA 1403. Euro-Sib.
el..

S alba (Mill.) Krause subsp. eriocalycina (Boiss.) Walters, 6,
500-600 m, 20.05.2009, OA 1642.

S cretical., 3, 70 m, 22.04.2008, OA 1145. Medit. el..

S. tenuiflora Guss., 6, 300-400 m, 20.05.2009, OA 1696.E.
Medit. el..

S dichotoma Ehrh. subsp. sibthorpiana (Reichb.) Rech., 6,
600-700 m, 20.05.2009, OA 1683.
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S gallicaL., 6, 300-400 m, 20.05.2009, OA 1648.

Lychnis caronaria (L.) Desr., 3, 80 m, 19.06.2010, OA 1858.
Euro-Sib. el.

POLYGONACEAE

Polygonum arenastrum Bor., 4, 90 m, 30.08.2008, OA 1466.
P. equisetiforme Sibth. & Sm., 4, 80-100 m, 17.07.2008, OA
1442.

Rumex acetosella L., 3, 80-100 m, 28.04.2008, OA 1151.

R. crispusL., 5, 160 m, 17.05.2008, OA 1203.

R. conglomeratus Murray, 6, 450-500 m, 22.05.2010, OA
1793.

CHENOPODIACEAE

Chenopodium album L. subsp. album var. album, 6, 200-250
m, 17.05.2008, OA 1212.

AMARANTHACEAE

Amaranthus deflexus L., 3, 80 m, 24.10.2008, OA 1559.
PHYTOLACCACEAE

Phytolacca americana L., 6, 350-400 m, 19.06.2010, OA
1859.

GUTTIFERAE

Hypericum calycinum L., 5, 180 m, 17.05.2008, OA 1225.
Eux. el..

H. hyssopifolium Chaix subsp. elongatum (Ledeb.) Woron
var. elongatum, 6, 600-650 m, 20.05.2009, OA 1661.

H. bithynicum Boiss., 6, 400-500 m, 22.05.2010, OA 1794.
Eux. el..

MALVACEAE

Hibiscusrosa-sinensis L., 2 80 m, 28.08.2008, OA 1464.
Malva sylvestrisL., 6, 250-300 m, 20.05.2009, OA 1651.
Alcea pallida Waldst. & Kit., 3, 80-100 m, 20.06.2008, OA
1368.

Althaea officinalis L., 3, 80 m, 17.07.2008, OA 1445.
TILIACEAE

Tilia argentea Desf. ex DC ,6, 600-700 m, 19.06.2010, OA
1860. Euro-Sib. el.

LINACEAE

Linum hirsutum L. subsp. anatolicum (Boiss.) Hayek var.
platyphyllum Davis, 6, 200-250 m, 22.05.2010, OA 1795.
End.

L. bienne Mill., 3, 90 m, 18.05.2008, OA 1257. Medit. el..

L. catharticum L., 6, 300-400 m, 19.06.2010, OA 1861.Euro-
Sib. el.

GERANIACEAE

Geranium robertianum L,. 4, 90-100 m, 08.03.2009, OA
1618.

G. dissectumL., 5, 180 m, 17.05.2008, OA 1228.

Erodium cicutarium (L.) L’Herit. subsp. cicutarium, 6, 250-
300 m, 20.03.2010, OA 1717.

Pelargonium endlicherianum Fenzl., 5, 200 m, 18.06.2008,
OA 1365.

OXALIDACEAE

Oxalis acetosella L., 5, 750-800 m, 18.04.2010, OA 1755.
ACERACEAE

Acer trautvetteri Medw., 2, 80 m, 15.05.2008, OA 1175. Eux.
el..

A. pseudoplatanus L., 8, 15 m, 14.09.2008, OA 1516.Cult.
Euro-Sib. el.

A. campestre L. subsp. campestre, 3, 80 m, 17.05.2008, OA
1221. Euro-Sib. el.

A. negundo L., 7, 15 m, 01.10.2008, OA 1545. Cult. Turkey
plant.

STAPHYLEACEAE

Saphylea pinnata L., 6, 250-300 m, 18.04.2010, OA 1756.
VITACEAE-(AMPELIDACEAE)

Vitis sylvestris Gmelin, 5 200 m, 16.11.2008, OA 1572.
Parthenocissus tricuspidata (Siebold & Zucc.) Planch, 8,
01.10.2008, OA 1519.Cult. Non-Turkey (Foreign).

RHAMNACEAE

Paliurus spina-christi Mill., 6, 400-450 m, 22.05.2010, OA
1796.

AQUIFOLIACEAE

Ilex colchica Poj., 7, 15 m, 14.09.2008, OA 1507. Eux. el..
ANACARDIACEAE

Cotinus coggyria Scop., 5, 200-250 m, 17.05 2008, OA 1205.
CELASTRACEAE

Euonymus verrucosus Scop., 3, 80 m, 29.06.2008, OA 1392.
E. japonicus, 3, 80 m, 19.06.2010, OA 1862. Cult. Non-
Turkey (Foreign).

FABACEAE-(LEGUMINOSAE)

Caesalpinia gilliesii Wall. ex Hook., 3, 80 m, 17.07.2010,
OA 1886. Cult. Turkey plant.

Gleditschia triacanthos L., 5, 160 m, 17.05.2008, OA 1241.
Cercis sliquastrum L.subsp siliquastrum, 7, 15 m,
14.09.2008, OA 1502.

Acacia dealbata Link, 2, 80 m, 28.02.2009, OA 1640.
Cult.Turkey plant.

Albizia julibrissin Durazz., 3, 80 m, 23.06.2008, OA 1380.
Cult. Turkey plant. Eux. el..

Cytisus scoparius (L.) Link, 6, 400-500 m, 18.04.2010, OA
1757.

Genista tinctoria L., 3, 80 m, 31.05.2008, OA 1315. Euro-
Sib. el..

G. lydia Boiss. var. lydia Griseb., 6, 600-700 m, 18.04.2010,
OA 1758. Medit. el..

Robinia pseudoacacia L., 7, 15 m, 14.09.2008, OA 1501.
Astragalus asciocalyx Bunge, 6, 600-700 m, 20.05.2009, OA
1703. End. Ir.-Tur. el..

Psoralea bituminosa L., 3, 80 m, 07.12.2008, OA 1606.
Medit. el..

Vicia cracca L. subsp cracca, 3, 80 m, 22.04.2008, OA 1146.
Euro-Sib. el..

V. tetrasperma (L.) Schreb., 6, 400-500 m, 18.04.2010, OA
1759.

V. hirsuta (L.) Gray., 6, 350-400 m, 22.05.2010, OA 1797.

V. sativa L. subsp. sativa, 5, 300 m, 17.05.2008, OA 1211.
Lathyrus annuus L., 6, 350-400 m, 14.08.2010, OA 1911.
Medit. el..

L. hirsutus L., 6, 400-500 m, 22.05.2010, OA 1798.

Pisum sativum L. subsp. sativum var. sativum, 4, 90 m,
03.04.2008, OA 1096.

Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj., 3, 80 m,
14.09.2008, OA 1497.

Trifolium repens L. var. repens, 3, 85 m, 15.03.2008, OA
1036.

T. speciosum Willd., 3, 80 m, 17.05.2008, OA 1222.

T. campestre Schreb., 3, 90 m, 26.05.2008, OA 1308.

T. dubium Sibth., 3, 80-100 m, 22.05.2010, OA 1799.

T. vesiculosum Savi var. rumelicum Gris., 5, 150-200 m,
17.05.2008, OA 1215.

T. pratense L. var. pratense Boiss. & Bal., 3, 90 m,
04.05.2008, OA 1162.

T. scabrumL., 3, 80 m, 05.09.08, OA 1474,

T. lappaceum L., 4, 100 m, 06.04.2008 1105. Medit. el..

T. echinatum Bieb., 3, 80 m, 15.03.2008, OA 1048. E. Medit.
el..

T. pauciflorum d’Urv., 6, 400-450 m, 20.05.2009, OA 1667.
E. Medit. el..

T. subterraneum L., 5, 200 m, 17.05. 2008, OA 1185.
Melilotus officinalis (L.) Desr., 3, 80 m, 21.06.2008, OA
1375.

M. alba Desr., 3, 90 m, 26.05.2008, OA 1306.

Trigonella monspeliaca L., 4, 90 m, 06.06.2008, OA 1321.
Medit. el..
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T. procumbens (Besser) Reichb., 3, 80 m, 10.04.2008, OA
1111.

Medicago sativa L. subsp. sativa, 5, 180 m, 16.11.2008, OA
1575.

M. falcata L., 4, 100 m, 18.05.2008, OA 1274.

Dorycnium graecum (L.) Ser., 5, 200-250 m, 17.05.2008, OA
1199. Eux. el..

D. pentaphyllum Scop. subsp. herbaceum (Vill.) Rouy., 6,
300 m, 20.05.2009, OA 1643.

Lotus corniculatus L. var tenuifolius, 4, 110 m, 18.05.2008,
OA 1263.

Anthyllis vulneraria L. subsp. praepropera (Kerner) Bornm.,
3,90 m, 18.05.2008, OA 1256. Medit. el..

Hedysarum varium Willd., 6, 400-450 m, 19.06.2010, OA
1863. Ir.-Tur. el..

Onobrychis oxyodonta Boiss., 6, 600-700 m, 22.05.2010, OA
1800.

ROSACEAE

Spiraea vanhouttel (Briot) Zabel, 2, 85 m, 06.06.2008, OA
1322.

Laurocerasus officinalis Roemer, 5, 200 m, 16.11.2008, OA
1583.

Prunus spinosa L. subsp. dasyphylla (Schur) Domin, 4, 80-
100 m, 20.03.2010, OA 1718. Euro-Sib. el.

P. x domestica L., 5, 150-200 m, 20.03.2010, OA 1719.

P. cerasifera Ehrh,. 4, 100-150 m, 20.03.2010, OA 1720.

P. laurocerasusL., 4, 150-200 m, 20.03.2010, OA 1721.

P. persica (L.) Batsch., 4, 100-150 m, 20.03.2010, OA 1722.
Cerasus avium (L.) Moench, 4, 150-200 m, 20.03.2010, OA
1723.

C. wulgaris Mill., 4, 100-150 m, 20.03.2010, OA 1724.
Armeniaca vulgaris Lam., 5, 150-200 m, 20.03.2010, OA
1725.

Persica vulgaris Mill., 2, 80 m, 20.03.2010, OA 1726.

Rubus discolor Weihe & Nees, 5, 300 m, 16.11.2008, OA
1590.

R. canescens Dc. var. canescens, 6, 500-600 m, 22.05.2010,
OA 1801. Euro-Sib. el.

Potentilla astracanica Jacg., 6, 450 m, 20.05.2009, OA 1679.
Euro-Sib. el.

Fragaria vesca L., 6, 200-800 m, 16.11.2008, OA 1566
Geum urbanum L., 6, 500-600 m, 22.05.2010., OA 1802.
Euro-Sib. el.

Agrimonia eupatoria L., 2, 90 m, 26.06.2008, OA 1386.
Sanguisorba minor Scop. subsp. minor, 4, 100 m,
18.05.2008, OA 1255.

Rosa sempervirens L., 2, 80 m, 22.05.2010, OA 1803. Medit.
el.

R. gallicaL., 2,90 m, 22.05.2010, OA 1804.

R. damascena Mill.,, 2, 80 m, 22.05.2010, OA 1805.
Cult.Turkey plant.

R. moschata J. Herrm., 2, 85 m, 22.05.2010, OA 1806. Cult.
Turkey plant.

R. banksiana Ait., 2, 80 m, 22.05.2010, OA 1807. Cult.
Turkey plant.

R. wichuraiana Crepin, 2, 85 m, 22.05.2010, OA 1808. Cult.
Turkey plant.

R. canina L., 6, 400-500 m, 16.11.2008, OA 1600.

Mespilus germanica L., 6, 350-400 m, 16.11.2008, OA 1584.
Eux. el..

Photinia x fraseri Dress, 2, 80 m, 22.05.2010, OA 1809.
Cult. Non-Turkey (Foreign).

Cotoneaster horizontalis Decne., 3, 90 m, 22.05.2010, OA
1810.

C. salicifolius Franch., 3, 80 m, 22.05.2010, OA 1811. Cult.
Non-Turkey (Foreign).

C. franchetii Boiss., 3, 90 m, 22.05.2010, OA 1812.
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Pyracantha coccinea Roem., 2, 85 m, 22.04.2008, OA 1148.
Crataegus monogyna Jacq. subsp. monogyna, 7, 15 m,
14.09.2008, OA 1513.

Sorbus terminalis (L.) Crantz var. terminalis, 6, 450-550 m,
22.05.2010, OA 1813.

Eriobotrya japonica (Thunb.) Lindl., 6, 300-400 m,
19.06.2010, OA 1864.

Cydonia oblonga Mill., 4, 90 m, 11.04.2008, OA 1119.
Malus sylvestris Mill. subsp. orientalis (A. Uglitzkich)
Browicz var. orientalis, 6, 200-250 m, 20.03.2010, OA 1727.
Pyrus communis L. subsp. communis, 6, 200-250 m,
18.04.2010, OA 1760.

PUNICACEAE

Punica granatum L., 4, 100-150 m, 19.06.2010, OA 1884.
MYRTACEAE

Myrtus communis L. subsp. communis, 7, 15 m, 01.10.2008,
OA 1535.

Eucalyptus camaldulensis Dehnh., 7, 15 m, 14.09.2008, OA
1515. Cult.Turkey plant.

Callistemon linearis Dc., 8, 15 m, 01.10.2008, OA 1540.
Cult. Non-Turkey (Foreign).

LYTHRACEAE

Lythrum salicaria L., 4, 100 m, 21.06.2008, OA 1377. Euro-
Sib. el.

Lagerstroemia indica L., 7, 15 m, 14.09.2008, OA 1510.
Cult. Non-Turkey (Foreign).

ONAGRACEAE

Oenothera biennis L., 3, 80 m, 26.05.2008, OA 1305.
Epilobium angustifolium L., 6, 450-600 m, 19.06.2010, OA
1865.

E. parviflorum Schreber, 3, 90 m, 29.06.2008, OA 1393.

E. lanceolatum Seb. & Mauri, 4, 120 m, 20.06.2008, OA
1367.

HALORAGIDACEAE

Myriophyllum spicatum L., 6, 550-600 m, 22.05.2010, OA
1814.

DATISCACEAE

Datisca cannabina L., 6, 450-600 m, 19.06.2010, OA 1866.
CRASSULACEAE

Sedum sediforme (Jacq.) Pau, 6, 400-450 m, 20.05.2009, OA
1676. Medit. el..

SAXIFRAGACEAE

Saxifraga rotundifolia L., 6, 400-500 m, 18.04.2010, OA
1761. Euro-Sib. el.

HYDRANGEACEAE

Philadel phus coronarius L., 6, 300-350 m, 17.05.2008, OA
1200.

Hydrangea macrophylla Thunb. Dc, 2, 85 m, 05.06.2008, OA
1319. Cult. Non-Turkey (Foreign).

Deutzia scabra Thunb., 5, 160 m, 17.05.2008, OA 1240.
Cult. Non-Turkey (Foreign).

APIACEAE (UMBELLIFERAE)

Anthriscus nemorosa (Bieb.) Sprengel, 6, 500 m, 20.05.2009,
OA 1654.

A. caucalis Bieb., 6, 400-500 m, 22.05.2010, OA 1815.
Scandix pecten-veneris L., 6, 250-300 m, 20.03.2010, OA
1729.

Sum sisarum L. var. lancifolium, 6, 300-350 m, 19.06.2010,
OA 1867.

Oenanthe pimpinelloides L., 6, 250-300 m, 17.05.2008. OA
1186.

Foeniculum wvulgare Mill., 6, 500-600 m, 22.05.2010, OA
1816.

Bupleurum flavum Forssk., 6, 400-500 m, 19.06.2010, OA
1868. E. Medit. el.

Ligusticum alatum (Bieb.) Sprengel, 6, 250-300 m,
17.05.2008, OA 1214,
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Angelica sylvestris L. var. sylvestris, 6, 250-300 m,
17.07.2010, OA 1887. Euro-Sib. el.

Opopanax hispidus (Friv.) Gris., 6, 350-450 m, 22.05.2010,
OA 1817.

Heracleum sphondylium L. subsp. ternatum (Velen.)
Brummitt, 6, 300-400 m, 22.05.2010, OA 1818. Euro-Sib. el.
Laser trilobum (L.) Borkh., 6, 300-350 m, 22.05.2010, OA
1819.

Torilis arvensis (Huds.) Link subsp. arvensis, 6, 500-600 m,
19.06.2010, OA 1869.

Astrodaucus orientalis (L.) Drude, 6, 550-600 m, 22.05.2010,
OA 1820. Ir.-Tur. el..

Turgenia latifolia (L.) Hoffm., 6, 700-800 m, 18.04.2010,
OA 1762.

Daucuscarota L., 4,130 m, 12.09.2008, OA 1481.

D. guttatus Sm., 3, 90 m, 26.08.2008, OA 1461.

Artedia squamata L., 3, 80 m, 13.05.2008, OA 1169.
ARALIACEAE

Hedera helix L., 6, 300-350 m, 16.11.2008, OA 1593 A.

H. colchica (C.Koch) C.Koch, 6 400 m, 1593 B. Eux. el..
CORNACEAE

Cornusmas L., 6, 350-450 m, 18.04.2010 1763. Euro-Sib. el.
CAPRIFOLIACEAE

Sambucus ebulus L., 6, 400 m, 16.11.2008, OA 1582. Euro-
Sib. el.

S nigra L., 6, 400-500 m, 18.04.2010, OA 1764. Euro-Sib.
el.

Viburnum tinus L., 6, 400-450 m, 18.04.2010, OA 1765.
Medit. el..

Lonicera etrusca Santi var. etrusca, 6, 300-350 m,
22.05.2010, OA 1821. Medit. el..

L. japonica Thunb., 2 80 m, 26.08.2008, OA 1459. Cult.
Non-Turkey (Foreign).

Abelia chinensisR. Br., 8, 15 m, 01.10.2008, OA 1550. Cult.
Non-Turkey (Foreign).

A. grandiflora (André) Rehd., 2, 80-90 m, 18.05.2008, OA
1266. Cult. Non-Turkey (Foreign).

Weigela floribunda C. A. Mey., 2, 80 m, 18.05.2008, OA
1265. Cult. Non-Turkey (Foreign).

RUBIACEAE

Asperula lilaciflora Boiss. subsp. phrygia (Bornm.) Schonb.-
Tem., 6, 300-400 m, 19.06.2010, OA 1870. End.

A. arvensis L., 6, 500-600 m, 20.05.2009, OA 1688. Medit.
el..

Galium rotundifolium L., 6, 450-500 m, 16.11.2008, OA
1568. Avr-Sib. el.

VALERIANACEAE

Valeriana officinalis L. 3, 90 m, 05.09.2008, OA 1476.
DIPSACACEA

Dipsacus laciniatus L., 6, 300-350 m, 16.11.2008, OA 1596.
Cephalaria syriaca (L.) Schrader, 6, 400-450 m, 20.05.2009,
OA 1686.

Scabiosa columbaria L. subsp. ochroleuca (L.) Celak var.
ochroleuca (L.) Coulter, 6, 300 m, 17.05.2008, OA 1235.
ASTERACEAE (COMPOSITAE)

Bidenstripartita L., 6, 450-500 m, 17.07.2010, OA 1888.
Xanthium spinosum L., 6, 250-300 m, 14.08.2010, OA 1912.
Pallenis spinosa (L.) Cass., 5, 150-200 m, 18.04.2010, OA
1766. Medit. el..

Inula britannica L., 6, 350-400 m, 17.07.2010, OA 1894.
Euro-Sib. el.

Pulicaria odora (L.) Reichb., 6, 250-300 m, 16.11.2008, OA
1574. Medit. el..

Aster tripoliumL., 4, 90-110 m, 16.08.2008, OA 1455. Euro-
Sib. el.

A. laevisL., 2,80 m, 14.08.2010, OA 1913.

Conyza canadensis (L.) Cronquist, 3, 80 m, 14.09.2008, OA
1498.

Bellis perennis L., 4, 90 m, 13.03.2008, OA 1025. Euro-Sib.
el.

Senecio aquaticus Hill subsp. erraticus (Bertol.) Matthews, 6,
350-400 m, 20.05.2009, OA 1658. Euro-Sib. el.

S pseudo-orientalis Schischkin, 6, 22.05.2010, OA 1822. Ir.-
Tur. el.

S wulgarisL., 3, 80 m, 01.04.2008, OA 1090.

S vernalis Waldst. & Kit., 4, 90-110 m, 08.03.09, OA 1622.
Tussilago farfara L., 3, 80 m, 15.03.2008, OA 1046. Euro-
Sib. el.

Calendula arvensis L., 2, 80-90 m, 14.07.2008, OA 1421.
Cult.Turkey plant.

Ageratum houstonianum Mill., 8, 01.10.2008, OA 1524. Cult.
Non-Turkey (Foreign).

Eupatorium cannabinum L., 3, 90 m, 01.10.2008, OA
1529.Euro-Sib. el.

Anthemis cretica L. subsp. pontica (Willd.) Grierson, 6, 400-
450 m, 18.04.2010, OA 1767.

A. cotulaL., 5, 150-170 m, 17.05.2008, OA 1195.

Achillea coarctata Poir., 6, 450-500 m, 20.06.2008, OA
1369.

Chrysanthemum segetum L., 4, 100 m, 15.06.2008, OA 1338.
Medit. el..

Tanacetum parthenium (L.) Schultz Bip., 6, 500-600 m,
22.05.2010, OA 1823.

Tripleurospermum tenuifolium (Kit.) Freyn, 5, 800-900 m,
20.05.2009, OA 1700. Euro-Sib. el..

Artemisia santonicum L., 3, 90 m, 16.06.2008, OA 1348.
Euro-Sib. el..

Onopordum anatolicum (Boiss.) Eig., 5, 150-200 m,
29.06.2008, OA 1396 B. End. Ir.-Tur. el..

Cirsium vulgare (Savi) Ten., 2, 80-100 m, 01.05.2008, OA
1153.

C. hypoleucumDC., 3, 75 m, 12.09.2008, OA 1479. Eux. el..
C. arvense (L.) Scop. subsp. arvense, 3, 80-100 m,
26.05.2008, OA 1301.

Picnomon acarna (L.) Cass., 3, 90 m, 29.06.2008, OA 1396
A. Medit. el..

Carduus nutans L. subsp. nutans sensu lato, 6, 350-400 m,
14.08.2010, OA 1914,

Jurinea pontica Hausskn. & Freyn ex Hausskn., 6, 250-300
m, 19.06.2010, OA 1871. End. Ir.-Tur. el..

Centaurea soldtitialis L. subsp. soltitialis ,3, 90 m,
20.06.2008, OA 1372.

Xeranthemum annuum L., 4, 100 m, 29.06.2008, OA 1404.
CichoriumintybusL., 5, 150-200 m, 14.07.2008, OA 1420.
Scorzonera sublanata Lipschitz, 5, 200 m, 18.05.2008, OA
1262. E. Medit. el..

Tragopogon longirostris Bisch. ex Sch. Bip. var. longirostris,
6, 250-300 m, 18.04.2010, OA 1768.

T. dubius Scop., 6, 400-450 m, 10.07.2008, OA 1414.

T. pratensis L. subsp. pratensis, 3, 80 m, 22.05.2010, OA
1824. Euro-Sib. el.

Sonchus asper (L.) Hill subsp. glaucescens (Jordon) Ball, 6,
400 m, 20.05.2009, OA 1673.

Hieracium bithynicum (Zahn) Sell & West, 5, 200 m,
17.05.2008, OA 1196. End. Eux. el..

Pilosella piloselloides (Vill.) Sojak subsp. piloselloides, 6,
800-900 m, 20.05.2009, OA 1689.

Lapsana communis L. subsp. intermedia (Bieb.) Hayek, 6,
400-450 m, 22.05.2010, OA 1825.

Taraxacum scaturiginosum G. Hagl, 6, 350-400 m,
28.02.2009, OA 1634.

T. officinale Weber, 3, 80-100 m, 02.03.2008, OA 1628.
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Crepis alpestris (Jacq.) Tausch, 3, 80 m, 20.05.2008, OA
1285. Euro-Sib. el.

C. setosa Hall. F., 6, 300-350 m, 22.05.2010, OA 1826. Euro-
Sib. el.

Zinnia elegans Jacq., 2, 90 m, 30.07.2008,0A 1450. Cult.
Non-Turkey (Foreign).

CAMPANULACEAE

Campanula latifolia L., 2, 80 m, 27.05.2008, OA 1309. Euro-
Sib. El.

C. persicifalia L., 3, 80-90 m, 16.05.2008, OA 1178. Euro-
Sib. el.

ERICACEAE

Rhododendron ponticum L., 6, 450-500 m, 20.05.2009, OA
1659. Eux. el..

EricaarborealL., 6, 400- 450 m, 16.11.2008, OA 1599.
Arbutus unedo L., 4, 80-150 m, 14.08.2010, OA 1915.
Vaccinium arctostaphylos L., 6, 500-600 m, 14.09.2008, OA
1506. Eux. el..

PRIMULACEAE

Primula vulgaris Huds. subsp. sibthorpii (Hoffmanss.) W. W.
Sm. & Forrest, 6, 400-450 m, 20.03.2010, OA 1730. Eux. €l..
Androsace maxima L., 6, 350-400 m, 18.04.2010, OA 1769.
Anagallis arvensis L. var. arvensis, 6, 500-600 m,
17.05.2008, OA 1229.

EBENACEAE

DiospyroslotusL., 4, 80- 100 m, 22.05.2010, OA 1827.
STYRACACEAE

Syrax officinalis L., 6, 300- 350 m, 18.04.2010, OA 1770.
OLEACEAE

Jasminum fruticans L., 4, 80-100 m, 29.06.2008, OA 1407.
Medit. el..

Fraxinus excelsior L. subsp excelsior, 7, 15 m, 14.09.2008,
OA 1494. Euro-Sib. el.

F. angustifolia Vahl. subsp. angustifolia, 7, 01. 10.2008, OA
1527.

Ligustrum vulgare L., 6, 250-300 m, 17.05.2008, OA 1208.
Euro-Sib. el.

L. japonicum Thunb., 2, 80 m, 29.06.2008, OA 1408. Cult.
Non-Turkey (Foreign).

Olea europaea L. var. europaea, 5, 200 m, 18.06.2008, OA
1360. Cult. Medit. el..

O. europaea L. var. sylvestris (Miller) Lehr., 6, 300-350 m,
16.11.2008, OA 1595. Medit. el..

Phillyrea latifolia L., 6, 600-700 m, 22.05.2010, OA 1828.
Medit. el..

APOCYNACEAE

Nerium oleander L., 2, 80 m, 18.04.2010, OA 1771.Cult.
Medit. el..

Vinca herbacea Waldst. & Kit., 4, 80-100 m, 03.04.2008, OA
1093.

V. major L. subsp. major, 4, 80-150 m, 03.04.2008, OA 1100
A. Medit. el..

V. minor L., 4, 100 m, 03.04.2008, OA 1100 B.
ASCLEPIADACEAE

Vincetoxicum canescens (Willd.) Decne. subsp. canescens, 4,
100-150 m, 30.08.2008, OA 1465.

GENTIANACEAE

Centaurium erythraea Rafn. subsp. turcicum (Velen.)
Melderis, 6, 200-300 m, 22.05.2010, OA 1829.

Gentianella caucasea (Loddiges ex Sims) Holub, 6, 500-600
m, 17.07.2010, OA 1889. Eux. el..

CONVOLVULACEAE

Convolvulus arvensis L., 5, 150-200 m, 17.05.2008, OA
1226.

Calystegia sepium (L.) R. Br. subsp. sepium, 5, 150-200 m,
09.07.2008, OA 1411.
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Ipomea purpurea (L.) Roth., 4, 80-150 m, 22.05.2010, OA
1830.

BORAGINACEAE

Lappula sguarrosa (Retz.) Dumort, 6, 380-400 m,
17.05.2008, OA 1227.

Myosotis arvensis (L.) Hill subsp. arvensis, 6, 300-350 m,
17.05.2008 1209. Euro-Sib. el..

Echium italicum L., 3, 90 m, 22.05.2010 , OA 1831. Medit.
el..

E. vulgareL., 5, 22.05.2010, OA 1832. Euro-Sib. el..

E. plantagineum L., 6, 200-250 m, 17.05.2008, OA 1233.
Medit. el..

Onosma bracteosum Hausskn. & Bornm., 6, 450-600 m,
22.05.2010, OA 1833. End. Ir.-Tur. el..

Cerinthe minor L. subsp. auriculata (Ten.) Domac, 6, 300-
400 m, 22.05.2010, OA 1834.

Trachystemon orientalis (L.) G. Don, 6, 400-500 m,
20.05.2009, OA 1691. Eux. el..

Anchusa officinalis L., 6, 200-250 m, 17.05.2008, OA
1187.Euro-Sib. el.

A. undulata L. subsp. hybrida (Ten.) Coutinho, 6, 300 m,
16.11.2008, OA 1601. Medit. el..

Alkanna tinctoria (L.) Tausch. subsp. anatolica Hub.-Mor., 3,
90-110 m, 18.05.2008, OA 1270. E. Medit. el..
SOLANACEAE

Solanum dulcamara L., 6, 400-500 m, 22.05.2010, OA 1835.
Euro-Sib. el.

Physalis alkekengi L., 6, 450-500 m, 22.05.2010, OA 1836.
SCROPHULARIACEAE

Verbascum orientale (L.) All., 6, 250-300 m, 20.05.2009, OA
1672. E. Medit. el..

Scrophularia canina L. subsp. bicolor (Sm.) Greuter, 6, 250-
300 m, 16.11.2008, OA 1586. E. Medit. el..

Antirrhinum majus L. subsp. majus, 3, 80 m, 17.05.2008, OA
1242. W. Medit. el..

Digitalis ferruginea L. subsp. ferruginea, 2, 80 m,
18.05.2008, OA 1268 A. Euro-Sib. el.

D. purpurea L., 2, 80 m, 18.05.2008, OA 1268 B. Cult. Non-
Turkey (Foreign).

Veronica anagalloides Guss. subsp. heureka M. A. Fischer,
6, 600-700 m, 17.05.2008, OA 1234. Ir.-Tur. el..

V. chamaedrys L, 6, 600-650 m, 18.04.2010, OA 1772. Euro-
Sib. el.

Parentucellia latifolia (L.) Caruel subsp. latifolia, 3, 80 m,
18.05.2008, OA 1282. Medit. el..

Bellardia trixago (L.) All,. 5, 200-250 m, 20.03.2010, OA
1731

Paulownia tomentosa (Thunb.) Steud., 8, 15 m, 17.07.2010,
OA 1893. Cult. Non-Turkey (Foreign).

VERBENACEAE

Verbena officinalis L., 3, 90 m, 21.06.2008, OA 1378.
Clerodendrum bungei Steud., 2, 80 m, 09.07.2008, OA 1412.
Cult. Non-Turkey (Foreign).

LAMIACEAE (LABIATAE)

Ajuga orientalisL., 6, 400-500 m, 18.04.2010, OA 1773.
Teucrium chamaedrys L. subsp. chamaedrys, 6, 450-500 m,
19.06.2010, OA 1872. Euro-Sib. el.

Rosmarinus officinalis L., 2, 80 m, 15.03.2008, OA 1049.
Medit. el..

Scutellaria hastifolia L., 3, 80 m, 18.05.2008, OA 1253.
Euro-Sib. el.

Lamium maculatum L. var. maculatum, 6, 450-500 m,
28.02.2009, OA 1637. Euro-Sib. el.

Ballota nigra L. subsp. anatolica P. H. Davis, 4, 100-150 m,
01.04.2008, OA 1091. End. Ir-Tur. el..

Sderitis montana L. subsp. remota (D’Urv.) P.W. Ball. ex
Heywood, 6, 350-400 m, 22.05.2010, OA 1837. Medit. el..
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Sachys germanica L. subsp. bithynica (Boiss.) R.
Bhattacharjee, 6, 600-700 m, 18.05.2008, OA 1281. Euro-
Sib. el.

S recta L. subsp. subcrenata (Vis.) Brig, 2, 80 m,
26.06.2008, OA 1387. E. Medit. el..

S iberica Bieb. subsp. iberica var. densipilosa R.
Bhattacharjee, 6, 600 m, 17.07.2010, OA 1895. End. Ir-Tur.
el..

S annua L. subsp. cilicia (Boiss.) R. Bhattacharjee, 3, 80 m,
18.05.2008, OA 1280. End. E. Medit. el..

Nepeta italica L. subsp. italica, 6, 250-300 m, 16.11.2008,
OA 1585.

Prunella vulgaris L., 6, 300-350 m, 22.05.2010, OA 1838.
Euro-Sib. el.

Origanum wulgare L. subsp. wvulgare, 6, 200-250 m,
17.07.2008, OA 1430. Euro-Sib. el.

Calamintha nepeta (L.) Savi subsp. glandulosa (Req.) P. W.
Ball., 4, 100-150 m, 19.06.2010, OA 1873.

Thymus longicaulis C. Presl subsp. longicaulis var.
longicaulis, 3, 90 m, 18.04.2010, OA 1774.

Mentha pulegiumL., 3, 90 m, 26.08.2008, OA 1460.

M. x piperita L., 3, 80 m, 29.06.2008, OA 1405.

M. suaveolens Ehrh., 6, 300-350 m, 21.06.2008, OA 1374.
Medit. el..

M. longifolia (L.) Huds. subsp. typhoides (Brig.) Harley var.
typhoides (L.) Huds., 6, 500-600 m, 29.06.2008, OA 1399.
M. spicata L. subsp. tomentosa (Briq.) Harley, 3, 90 m,
14.07.2008, OA 1422.

Salvia tomentosa Mill., 6, 650-700 m, 18.04.2010, OA 1775.
Medit. el..

S sclarea L., 4, 80-100 m, 22.05.2008, OA 1288.

S virgata Jacq., 5, 150-200 m, 20.04.2008, OA 1139.1r.-Tur.
el..

BUDDLEJACEAE

Buddlgja davidii Franch., 2, 80 m, 30.07.2008, OA 1451.
Cult. Non-Turkey (Foreign).

PLANTAGINACEAE

Plantago major L. subsp. major, 6, 600-700 m, 19.06.2010,
OA 1874.

P. lanceolata L., 6, 250-300 m, 17.05.2008, OA 1213.
THYMELAEACEAE

Daphne pontica L., 6, 250-300 m, 20.03.2010, OA 1732.
Eux. el..

ELAEAGNACEAE

Elaeagnus angustifolia L. var. orientalis L., 3, 90 m,
18.05.2008, OA 1275.

LAURACEAE

Laurus nobilisL., 3, 80 m, 03.04.2008, OA 1094. Medit. el..
SANTALACEAE

Osyris alba L., 6, 300-350 m, 17.05.2008, OA 1191. Medit.
el..

LORANTHACEAE

Viscum album L. subsp. album, 6, 300-350 m, 20.03.2010,
OA 1733.

ARISTOLOCHIACEAE

Asarum europaeum L., 6, 450-500 m, 20.03.2010, OA 1734.
Euro-Sib. el.

Aristolochia clematitis L., 6, 400-500 m, 18.04.2010, OA
1776. Euro-Sib. el.

A. bottae Jaub. & Spach, 6, 550-600 m, 20.03.2010, OA
1735. Ir.-Tur. el..

EUPHORBIACEAE

Euphorbia helioscopia L., 6, 250-300 m, 17.05.2008, OA
1204.

E. falcata L. subsp. falcata var. falcata ,6, 400-500 m,
18.04.2010, OA 1777.

URTICACEAE

Urtica dioica L., 6, 500-600 m, 16.11.2008, OA 1588. Euro-
Sib. el.

CANNABACEAE

Humulus lupulus L., 4, 100-150 m., 30.08.2008, OA 1469.
Euro-Sib. el.

MORACEAE

Morusalba L., 5, 150-200 m, 22.05.2010, OA 1839.

M. nigra L., 5, 150-200 m, 22.05.2010, OA 1840.

Ficus carica L. subsp. carica (All.)

Schinz. & Thell., 6, 250-300 m, 16.11.2008, OA 1594,
ULMACEAE

Ulmus glabra Huds., 7, 15 m, 14.09.2008, OA 1500. Euro-
Sib. el.

U. laevisPall., 4, 80-150 m, 20.03.2010, 1736. Euro-Sib. el.
Zelkova carpinifolia (Pallas) C. Koch., 8, 5 m, 01.10.2008,
OA 1523. Eux. el..

Cdltis audtralis L., 6, 400-450 m, 20.03.2010, OA 1737.
Medit. el..

JUGLANDACEAE

Juglansregia L., 6, 300-350 m, 16.11.2008, OA 1579.
Pterocarya fraxinifolia (Poiret.) Spach., 6, 250-300 m,
19.06.2010, OA 1875. Eux. el..

PLATANACEAE

Platanus orientalis L., 8, 15 m, 01.10.2008, OA 1547.

P. occidentalis L., 8, 15 m, 01.10.2008, OA 1552. Cult. Non-
Turkey (Foreign).

FAGACEAE

Fagus orientalis Lipsky, 6, 300-500 m, 22.05.2010, OA
1841. Euro-Sib. el.

Castanea sativa Mill., 6, 500-600 m, 16.11.2008, OA 1587.
Euro-Sib. el.

Quercus frainetto Ten., 4, 80-100 m, 22.05.2010, OA 1842.
Euro-Sib. el.

Q. petraea (Mattuschka) Liebl. subsp. iberica (Steven ex
Bieb.) Krassiln., 6, 500-600 m, 16.11.2008, OA 1576 B.

Q. cerris L. var. austriaca Willd. Loudon, 6, 150-200 m,
16.11.2008, OA 1576 A. Euro-Sib. el.

CORYLACEAE

Carpinus betulus L., 6, 250-300 m, 17.07.2010, OA 1890.
Euro-Sib. el.

Ostrya carpinifolia Scop., 6, 200-250 m, 17.05.2008, OA
1244, Medit. el..

Corylus avellana L. var. avellana, 6, 200-300 m, 20.03.2010,
OA 1738. Euro-Sib. el.

BETULACEAE

Alnus glutinosa (L.) Gaertner subsp. glutinosa, 6, 200-250 m,
18.04.2010, OA 1778. Euro-Sib. el.

SALICACEAE

Salix alba L., 6, 150-250 m, 18.04.2010, OA 1779. Euro-Sib.
el.

S babylonica L., 8, 15 m, 14.09.2008, OA 1493.

S caprea L., 6, 250-450 m, 18.04.2010, OA 1780. Euro-Sib.
el.

Populus alba L., 6, 400-450 m, 20.03.2010, OA 1739. Euro-
Sib. el.

P. nigra L. subsp. nigra, 8, 15 m, 01.10.2008, OA 1546.
MONOCOTYLEDONES

ALISMATACEAE

Alisma lanceolatum With., 3, 90 m, 29.06.2008, OA 1391.
CANNACEAE

Canna indica L., 2, 80 m, 17.07.2008, OA 1437. Cult.
Turkey plant.

ARECACEAE (PALMAE)

Phoenix canariensis Hort. ex Chabaud, 8, 10 m, 18.04.2010,
OA 1781. Cult. Turkey plant.

Chamaerops humilis L., 8, 15 m, 20.03.2010, OA 1740.Cult.
W. Medit. el..
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Washingtonia filifera (J. Linden ex Andre) H. Wendl, 8, 5-10
m, 14.08.2010, OA 1916. Cult. Turkey plant.

ARACEAE

Spathiphyllum wallisi, 2, 90 m, 24.06.2008, OA 1383. Cult.
Non-Turkey (Foreign).

LILIACEAE

Smilax excelsa, L., 6, 450-600 m, 22.05.2010, OA 1843.
Medit. el..

S asperaL., 6, 350-400 m, 18.04.2010, OA 1782.

Ruscus aculeatus L., var. aculeatus, 6, 200-250 m,
20.03.2010, OA 1741.

R. hypoglossum L., 6, 400-450 m, 20.03.2010, OA 1742.
Euro-Sib. el.

Asparagus aphyllus L., subsp. orientalis (Baker) P. H. Davis
3,90 m, 15.06.2008, OA 1336. Medit. el..

Ornithogalum sphaerocarpum Kerner, 6, 500-600 m,
18.04.2010, OA 1783.

Muscari tenuiflorum Tausch., 4, 90-110 m, 08.03.2009, OA
1626.

M. neglectum Guss., 3, 80 m, 01.04.2008, OA 1088.

Tulipa schrenkii Regel, 7, 15 m, 10.04.2008, OA 1112. Cult.
Non-Turkey (Foreign).

Gagea chrysantha (Jan) Schultes & Schultes fil., 3, 90 m,
13.03.2008, OA 1011. Medit. el..

Yucca gloriosa L., 8, 15 m, 19.10.2008, OA 1557. Cult.
Turkey plant.

AMARYLLIDACEAE

Agave americana L., 3, 80 m, 14.08.2010, OA 1917.
Leucojum aestivum L., 5, 150-200 m, 20.03.2010, OA 1743.
Euro-Sib. el.

Clivia miniata Regel, 2, 80 m, 11.06.2008, OA 1324. Cult.
Non-Turkey (Foreign).

IRIDACEAE

Iris pseudacorusL., 6, 150-200 m, 17.05.2008, OA 1189.

|. suaveolens Boiss. & Reuter, 2, 90 m, 18.05.2008, OA
1245. E. Medit. el..

ORCHIDACEAE

Cephalanthera longifolia (L.) Fritsch, 6, 700-750 m,
18.04.2010, OA 1784. Euro-Sib. el.

Orchis papilionacea L. var. papilionacea, 6, 300-350 m,
20.03.2010, OA 1744.

TYPHACEAE

Typha latifolia L., 5, 150-200 m, 19.06.2010, OA 1876.
CYPERACEAE

Carex pendula Huds., 6, 150-250 m, 22.05.2010, OA 1844.
Euro-Sib. el.

POACEAE-(GRAMINEAE)

Brachypodium sylvaticum (Huds.) P.Beauv., 3, 90-110 m,
02.06.2008, OA 1317. Euro-Sib. el.

Elymus elongatus Host. Runemark subsp. turcicus
(Macguire) Melderis, 6, 300-400 m, 19.06.2010, OA 1877.

E. repens (L.) Gould subsp. repens, 6, 450-600 m,
19.06.2010, OA 1878.

Aegilops geniculata Roth., 5, 150-200 m, 18.04.2010, OA
1785. Medit. el..

Hordeum marinum Huds. var. marinum, 4, 80-100 m,
22.05.2010, OA 1845.

4, Discussion
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H. bulbosumL., 6, 400-500 m, 22.05.2010, OA 1846.
Bromus arvensis L., 6, 350-450 m, 19.06.2010, 1879.

B. japonicus Thunb. subsp. japonicus, 6, 250-300 m,
20.05.2009, OA 1666.

B. tectorum L. subsp. tectorum, 6, 300-350 m, 20.05.2009,
OA 1670.

B. sterilisL., 6, 300-350 m, 20.05.2009, OA 1697.

B. inermis Leysser, 6, 500-600 m, 19.06.2010, OA 1880.
Avena barbata Pott. ex Link subsp. barbata, 6, 500-550 m,
20.05.2009, OA 1650. Medit. el..

A. sativa L., 6, 250 m, 17.05.2008, OA 1216.

Koeleria nitidula Velen., 6, 400-500 m, 22.05.2010, OA
1847.

Holcus lanatus L., 4, 100-150 m, 09.07.2008, OA 1410.
Euro-Sib. el.

Ammophila arenaria (L.) Link subsp. arundinacea H. Lindb.
Fil., 6, 400-500 m, 19.06.2010, OA 1881. Medit. el..

Apera intermedia Hack., 6, 400-450 m, 20.05.2009, OA
1669. Ir.-Tur. el..

Agrostis stolonifera L., 6, 400-500 m, 10.06.2010, OA 1882.
Euro-Sib. el.

Alopecurus myosuroides Huds. var. myosuroides, 5, 100-150
m, 08.03.2009, OA 1614. Euro-Sib. el.

A. rendlei Eig, 4, 80-100 m, 08.03.2008, OA 1615. Medit. el..
Phleum alpinum L., 6, 500-550 m, 22.05.2010, OA 1849.
Euro-Sib. el.

P. subulatum (Savi) Asch. & Graebn. subsp. subulatum, 6,
450-500 m, 22.05.2010, OA 1848.

Festuca valesiaca Schleicher ex Gaudin, 6, 450-500 m,
18.07.2010, OA 1786.

Lolium perenne L., 6, 450-500 m, 18.07.2010, OA 1787.
Euro-Sib. el.

Vulpia ciliata Dumort. subsp. ciliata, 6, 400-450 m,
20.05.2009, OA 1687.

Catapodium rigidum (L.) C. E. Hubbard ex Dony subsp.
rigidumvar. rigidum, 6, 450-500 m, 20.05.2009, OA 1662.
Poa annua L., 6, 250-300 m, 17.05.2008, OA 1202.

P. bulbosa L., 6, 500-550 m, 20.05.2009, OA 1652.

Dactylis glomerata L. subsp. glomerata, 6, 650-700 m,
20.05.2009, OA 1681. Euro-Sib. el.

Brizamaxima L., 6, 350-400 m, 20.05.2009, OA 1649.

Stipa bromoides (L.) Dorfler, 6, 400-500 m, 22.05.2010, OA
1850. Medit. el..

Cortaderia selloana (Schultes & Schultes fil.) Aschers. &
Graebn., 8, 15 m, 01.10.2008, OA 1520.

Setaria glauca (L.) P. Beauv., 6, 400-450 m, 17.07.2010, OA
1891.

Saccharum dtrictum  Host.  Sprengel, 6, 250-300 m,
17.07.2010, OA 1892.

BIGNONIACEAE

Campsis radicans Seem, 3, 90 m, 15.06.2008, OA 1344,
Cult. Non-Turkey (Foreign).

NYCTAGINACEAE

Mirabilis jalapa L., 2, 80 m, 14.08.2010, 1918. Cult. Non-
Turkey (Foreign).

Bougainvillea glabra Choisy, 2, 90 m, 19.05.2008, OA 1283.
Cult. Non-Turkey (Foreign).

In the consequence of the evoluation of the plant samples collected during floristic studies 101 family, 344
genera, 489 species and subspecies taxa were determined. 5 of 489 taxa are included in Pteridophyta and 484 taxa in
Spermatophyta. While Gymnospermae is represented with 17 taxa, 467 taxa belong to Angiospermaes. In research area
11 endemic taxa were identified and their endemism rate is 2,55 %. The most important reason fort his low rate in the
area is Euro-Sibirian phytogeographic region has less endemic plant species than the other phytogeographic region in

our country.
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The number of the species whose phytogeographic region known is 172 out of 489 taxa identified in research
field. 102 of the species whose phytogeographical region is known Euro-Siberian (20,85 %), 6 of them Mediterranean
(12,26 %) and 11 of them is lrano-Turanian (2,24 %). 22 taxa identified as Euxine element are included in Euro-
Siberian phytogeographical region. The number of the taxa, within the total amount of 489 taxa, whose
phytogeographical region unknown is 317 (64,82 %)

Medit. elementl.r;' - Tur. element;
% 2,24

%12,26

Euro. - Sib.
element; % 2

Others; % 64,82

Figure 3. Spectrum of phytogeographical region elements

The families including the largest genera in research field are Compositae (36), Gramineae (24), Leguminosae
(23), Rosaceae (23), Umbelliferae (16), Cruciferae (16), Labiatae (15), Caryophyllaceae (8), Boraginaceae (8),
Liliaceae (8) (Table 1). The families including the largest genera are ordered as Gramineae , Compositae and
Umbelliferae

Table 1. 10 families including the highest number of Table 2. Families and their rates (%) including the
genus and their rates (%) highest number of species and subspecies
Family Number of | Rates of Genus Family Number  of | Rates of Species to
Genus to Total Number Species Total Number of the
of Genus(%) Species (%)
Compositae 36 10,46 Compositae 47 9,61
Leguminosae |42 8,58
Gramineae 24 6,97 Rosaceae 37 756
Leguminosae 23 6,68 Gramineae 34 6,95
Rosaceae 23 6,68 Labiatae 24 4,90
Umbelliferae 16 4,65 Caryophyllacea | 22 4,49
- e
Crut-:lferae 16 4,65 Cruciferae 21 4,29
Labiatae 15 4,36 Umbelliferae |18 3,68
Caryophyllaceae |8 2,32 Ranunculaceae |11 2,24
Boraginaceae 8 2,32 Boraginaceae |11 2,24
Liliaceae 8 2,32 Liliaceae 11 2,24
Others 211 43,14

The highest number of species and subspecies in research field includes the families as follows; Compositae
(47), Leguminosae (42), Rosaceae (37), Gramineae (34), Labiatae (24), Caryophyllaceae (22), Cruciferae (21),
Umbelliferae (18), Ranunculaceae (11), Boraginaceae (11), Liliaceae (11). Other 211 taxa left belong to other families.
In the Table 2. 11 families including the highest number of species and subspecies and their rates to total number of
species and subspecies are given.

Trifolium is the genus including the highest number of species in research are with a number of 11
species.Silene (9), Rosa (7), Ranunculus, Prunus, Mentha and Bromus with a number of (5) species, Acer, Vicia,
Senecio and Stachys genera with (4) species follow Trifolium (Table 3).

First 10 families including the highest number of genera according to Flora of Turkey are Gramineae,
Compositae, Umbelliferae, Cruciferae, Leguminosae, Labiatae, Caryophyllaceae, Boraginaceae, Liliaceae and
Rosaceae. Compositae, Gramineae and Leguminosae families come in first three row in researh area. The comparison
of the families rich in number of species with studies around and the other flora studies carried out near the research
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area ¢ Flora of Beskayalar Valley (Akaydin et al., 2006)’, Flora of Kayisdagi (istanbul/Turkey) and floristic
comparision with neighboring floras (Akaydin et al., 2011) is given in Table 4.

Table 3. Genera including the highest number of taxa in species and subspecies level and their rates

Genus Number of Species | Rates of Species %
Trifolium 11 2,24
Silene 9 1,84
Rosa 7 1,43
Ranunculus 5 1,02
Prunus 5 1,02
Mentha 5 1,02
Bromus 5 1,02
Acer 4 0,81
Vicia 4 0,81
Senecio 4 0,81
Stachys 4 0,81

Table 4. Comparison of families in research area rich in terms of genus amount with other studies around

Family Number of the [ Rates of Genus [ Number of the|Rates of Genus|Number of the|Rates of Genus
Genus (%) Genus (%) Genus (%)
Compositae 36 10,46 27 13,98 36 13,74
Gramineae 24 6,97 10 5,18 31 11,83
Leguminosae 23 6,68 8 4,14 19 7,25
Rosaceae 23 6,68 10 5,18 11 4,19
Umbelliferae 16 4,65 7 3,62 10 3,81
Cruciferae 16 4,65 4 2,07 17 6,48
Labiatae 15 4,36 8 4,14 14 5,34
Caryophyllaceae | 8 2,32 10 5,18 11 4,19
Boraginaceae 8 2,32 5 2,59 6 2,29
Liliaceae 8 2,32 6 3,10 10 3,81

Research areas

1. O.Aslan — Flora of Arslanbey (Izmit) and cultivated plants in Izmit city center

2. G.Akaydm, G.Caligkan , E. B. Yilmaz-Flora of Ballikayalar Valley (Akaydin et al.,2006)
3. G. Akaydm, B. Oziidogru, H. Kirmizibekmez, E. Yesilada-The Flora of Kayisdag1 and floristic comparision with neighboring
floras (Akaydn et al., 2011)

Table 5. Comparison of families in research area rich in terms of species amounts with other studies in neighbourhood

1 2 3
Family Number of the | Rates of Species | Number of the | Rates of Species | Number of the [ Rates of Species

Species (%) Species (%) species (%)
Compositae 47 9,61 41 13,7 65 13,65
Leguminosae 42 8,58 14 4.7 63 13,23
Rosaceae 37 7,56 13 4.4 14 2,94
Gramineae 34 6,95 12 4 46 9,66
Labiatae 24 4,90 12 4 23 4,83
Caryophyllaceae | 22 4,49 16 54 20 4,20
Cruciferae 21 4,29 8 2,73 22 4,62
Umbelliferae 18 3,68 7 2,38 13 2,73
Ranunculaceae |11 2,24 7 2,38 11 2,31
Boraginaceae 11 2,24 7 2,38 10 2,10
Liliaceae 11 2,24 7 2,38 18 3,78

According to Flora of Turkey families rich in terms of genus amount are Compositae, Leguminosae, Labitae,
Cruciferae, Caryphyllaceae, Scrophulariaceae, Umbelliferae, Liliaceae and Boraginaceae. Compositae, Leguminosae
and Rosaceae families came in first three rows in research area (Table 5). The comparison of the families rich in genus
amount with studies around and other flora studies carried out by Galip Akaydin, Gozde Caliskan and Emine Burcu
Yilmaz ° Flora of Beskayalar Valley (Golciik-Kocaeli) (Akaydm et all., 2006)’, The Flora of Kayisdagi
(Istanbul/Turkey) and floristic comparision with neighboring floras (Akaydin et all., 2011)” is given in Table 5.
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Endangered categories of the endemic plants collected from the research area was arranged again considering
Tiirkiye Bitkileri Kirmizi Kitabi (Ekim et all., 2000) and 2001 TUCN categories. Endemic taxa discovered in
consequence of our research and shown in the table above and their endangered categories are as follows;

Abies nordmanniana (Stev.) Spach subsp. bornmuelleriana........................... LC
Linum hirsutum L. subsp. anatolicum (Boiss.) Hayek var. platyphyllum Davis.....EN
Astragalus ascioCalyX BUNGE.........uieiitie it e e LC
Asperula lilaciflora Boiss. subsp. phrygia (Bornm.) Schénb.-Tem.................... LC
Onopordum anatolicum (B0isS.) Big.........ouuviiiiiieiiiiii e LC
Jurinea pontica Hausskn. & Freyn ex HaussKN...........cocviiieiiiiini i, LC
Hieracium bithynicum (Zahn) Sell & West..........cooiiiiiiii DD
Onosma bracteosum Hausskn. & BOrnm............coooiiiii i e, LC
Ballota nigra L. subsp. anatolicaP. H. DaviS..........ccoocviiviiiii i e LC
Sachysiberica Bieb. subsp. iberica Bieb. var. densipilosa R. Bhattacharjee........ LC
Sachys annua L. subsp. cilicia (Boiss.) R. Bhattacharjee................cccoo v LC

Due to the fact that there are stone quarry, uncontrolled grazing in research area and attempts to make up
settlement and to open field, natural environment spoils and this gives extreme harm to the ecosystem of the area.
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Abstract

In this research, the chromosome numbers of six taxa of the genus Marrubium L. (Horehound) growing
naturally in Turkey were counted. Of the taxa of the genus Marrubium (Lamiaceae), Marrubium vulgare L. has somatic
chromosome number of 2n=34+2B, M. vulcanicum Hub.-Mor. 2n=32, M. bourgaei Boiss. subsp. bourgaei 2n=30, M.
bourgael Boiss. subsp. caricum P.H. Davis and M. astracanicum subsp. astracanicum Jag. 2n=20, M. peregrinum L.
2n=34. Chromosome numbers of the three taxa examined are presented for the first time.

Key words: Chromosome number, Marrubium, Lamiaceae, Turkey

*

Turkiye' den Marrubium (Képek otu) cinsinde yeni kromozom sayilari

Ozet

Bu arastirmada, Tiirkiye’de dogal olarak yetisen Marrubium L. (Kopek otu) cinsine ait alti taksonun
kromozom sayis1 sayildi. Marrubium (Lamiaceae) cinsine ait taksonlarm sahip oldugu somatik kromozom sayilari,
Marrubium vulgare L. 2n=34+2B, M. wulcanicum Hub.-Mor. 2n=32, M. bourgaei Boiss. subsp. bourgaei 2n=30, M.
bourgael Boiss. subsp. caricum P.H. Davis ve M. astracanicum subsp. astracanicum Jag. 2n=20, M. peregrinum L.
2n=34’diir. Incelenen taksonlardan ii¢ tanesinin kromozom sayzs1 ilk kez sunulmaktadur.

Anahtar kelimeler: Kromozom say1, Marrubium, Lamiaceae, Tiirkiye
1. Introduction

Marrubium L. (Horehound) contains herbaceous plants distributed in the Irano-Turanian and Mediterranean
phytogeographic regions (Hedge, 1992). The total number of taxa is about 40. Twelve are recorded in Europe (Cullen,
1972), 14 in the former USSR, (Komarov, 1954) and 15 in Iran (Seybold, 1978). In Turkey there are 21 species, with
one subspecies and six varieties (Akgul et al., 2008).

The genus was first revised by Bentham (1834, 1848), who divided it into two sections, Lagopsis and
Marrubium. Later, the taxonomy of the genus was treated by several workers and the genus was divided into various
sections on the basis of morphological characters: three sections (Ballatoides, Marrubium and Lagopsis) by Briquet
(1896), two sections (Eumarrubium and Ballatoides) by Boissier (1879) and four sections (Marrubium, Afghanica,
Sellata and Microdontha) by Seybold (1978). On the other hand, Grossheim (1967) had only the name section, and
Cullen (1982) and more recently did not assign the Turkish species to any sections (Akgl et al., 2008).

The somatic chromosome numbers of Marrubium alternidens, M. anisodon, M. astracanicum, M. incanum, M.
leonuroides, M. peregrinum, M. supinum, M. thessalum, M. velutinum and M. vulgare in the genus Marrubium were
also reported as 2n=30, 32 and 34 (L6ve and Kjellgvist 1974; Van Loon and Kieft, 1980; Astanova, 1981; Strid and
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Franzen, 1981; Gill, 1981, 1983; Queiros, 1983; Fernandes and Leitdo, 1984; Magulaev, 1984; Roslta and
Navarro, 1986; Pogan et al., 1989; Luque and Diaz Lifante 1991; Baltisberger, M. 1991a, b, ¢; Ruiz de Clavijo Jiménez,
1994; Baltisberger M. and E. Baltisberger, 1995; Dobes et al., 1996, 1997; Murin, 1997; Baltisberger, 1999; Valdés et
al., 1999).

In this study we present somatic chromosome numbers of six taxa of this important genus in Lamiaceae. Of the
examined taxa, three taxa were identified karyologically for the first time.

2. Materials and methods

The surface of seeds was abraded with emery paper to accelerate germination. Seeds were germinated on moist
filter papers in Petri dishes at room temperature in a very short time. Root tips were pretreated with a-
monobromonaphthalene at 4 °C for 16 h and fixed with Carnoy for 24 h at 4 °C. Before staining, the material was
hydrolyzed with 1N HCI for 12 minutes at room temperature. The chromosomes were stained with 2% acetic orcein and
mounted in 45% acetic acid (Martin et al., 2011). Permanent slides were made by using the standard liquid nitrogen
method. The somatic chromosome number of each taxon was counted by the use of permanent preparations containing
chromosomes in the metaphase stage of mitosis. Photographs were taken at 10 x 100 magnification under a light
microscope and transferred to a computer screen after detecting somatic cells with well-spread chromosomes without
shrinkage. The somatic chromosome numbers were counted considering the enlarged micrographs of ten well-spread
metaphase plates. Also, they were calculated with the Bs200Pro Image Analysis System (Cetin et al., 2010).

3. Results

Of the six taxa of the genus Marrubium whose somatic chromosome numbers were determined by this study,
the taxa of Marrubium vulcanicum, M. bourgaei subsp. bourgaei and M. bourgael subsp. caricum are endemic to
Turkey.

Marrubiumvulgare L.

Location: C4 Karaman: Konya-Karaman entrance, 650-750 m., 21.06.2001, roadside, Akgil 2455. Somatic
chromosome number: 2n=34+2B (Figure 1a).

Marrubium vulcanicum Hub.- Mor.

Location: B9 Agri: Patnos, through Patnos to Ercig 3. km, on the right side of the road, 1700 m., 19.09.2001,
rocky slopes, around volcanic rocks, Akgll 2525. Somatic chromosome number: 2n=32 (Figure 1b).

Marrubium bourgaei Boiss. subsp. bourgaei

Location: C2 Burdur: Altinyayla (Dirmil gateway), Kirkpinar Fatmapinar plateaux, 1700-1800 m., 30.09.2001.
Somatic chromosome number: 2n=30 (Figure 1c).

Marrubium bourgaei Boiss. subsp. caricum P.H. Davis

Location: C2 Denizli: Acipayam, above Oren village, Bozdag Mount, near the peak, 2000-2100 m.29.09.2001,
limestone. Somatic chromosome number: 2n=20 (Figure 1d).

Marrubium peregrinum L.

Location: B3 Eskisehir: Tirkmen Mount, Asagi Kalabak, 950 m., 26.07.1997, Akgul 2646. Somatic
chromosome number: 2n=34 (Figure 1e).

Mar rubium astracanicum subsp. astracanicum Jag.

Location: C5 Nigde: Camardi, the Aladaglar Mount, above the camping area, 1800 m, 05.07.2002, rocky
openings, along with the communities of Juniperus sp., Astragalus sp., Berberis vulgaris sp. Somatic chromosome
number: 2n=20 (Figure 1f).

4. Discussion

Chromosome studies were performed on the taxa of Marrubium alternidens, M. anisodon, M. astracanicum,
M. incanum, M. leonuroides, M. peregrinum, M. supinum, M. thessalum, M. velutinum and M. vulgare (L6ve and
Kjellgvist 1974; Van Loon and Kieft, 1980; Astanova, 1981; Strid and Franzen, 1981; Gill, 1981, 1983; Queiros, 1983;
Fernandes and Leitdo, 1984; Magulaev, 1984; Rosta and Navarro, 1986; Pogan et al., 1989; Luque and Diaz Lifante,
1991; Baltisberger, M. 19914, b, c; Ruiz de Clavijo Jiménez, 1994; Baltisberger M. and E. Baltisberger, 1995; Dobes et
al., 1996, 1997; Murin, 1997; Baltisberger, 1999; Valdés et al., 1999). Our results obtained for the species of
Marrubium astracanicum, M. peregrinum and M. vulgare are inconsistent with the previous studies resulting from the
difference in locality. According to the literature, Marrubium vulgare has a somatic chromosome number of 2n=34
(Rosta and Navarro, 1986; Luque and Diaz Lifante, 1991). In our study, following the repeated preparations, 2B
chromosomes were observed for this species. These chromosomes are presented in the photograph (Figure 1a).
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Figure 1. Somatic chromosomes of Marrubium taxa a) M. vulgare 2n=34+2B, b) M. vulcanicum 2n=32, ¢) M. bourgaei subsp.
bourgaei 2n=30, d) M. bourgaei subsp. caricum 2n=20, e) M. peregrinum 2n=34, f) M. astracanicum subsp. astracanicum 2n=20,
Bar =5 pm.

Various somatic chromosome numbers observed in the species Marrubium supinum from previous studies
support our results. Léve and Kjellqvist (1974) reported that the species has a somatic chromosome number of 2n=34.
Ruiz de Clavijo Jiménez (1994) counted the somatic chromosome number of the species as 2n=32 although Luque and
Diaz Lifante (1991) stated that the species has 2n=30 chromosomes.

For the species of Marrubium peregrinum, two different somatic chromosome numbers were reported, i.e.
2n=32 and 2n=34 (Baltisberger M. and E. Baltisberger, 1995). In our study, we determined that the species have 2n=34
somatic chromosomes, consistent with the literature.

Being one of the species whose chromosome number was reported in previous studies (Baltisberger, M.
1991c), Marrubium astracanicum is found to have 2n=30 chromosomes as in the literature.

In this study, some taxa of the genus Marrubium in Lamiaceae such an important and a large family growing
naturally in Turkey were examined to obtain somatic chromosome numbers by using squash method for preparation.
Karyological results obtained from the study indicate that the genus does not have a stable chromosome number
showing various patterns among the taxa. We consider our results will pave the way for further studies on this genus.
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Abstract

The study area covers North dunes of Karpaz region’s national park area which is situated North east of
Cyprus.This area phytogeographycially belongs to the Mediterranean phytogeographical region and is under the effects
of mediterranean climate. As a result of study between July-2009 and May-2010, 274 taxa have been determined in the
area which belongs to 57 families and 187 genera. The richest family in the research area is Asteraceae and the richest
genera is Trifolium. 19 endemic plants were determinated from the area. The distribution ratio of the taxa according to
the floristical regions are as follow, 29.5% Mediterraneaen, 12.8% Eastern Mediterranean, 1.1% Euro-Siberian, 0.72%
Irano-Turanian and 55.88% Widespread and Unknown.

Key words: Flora, Coastal dune, Karpaz National Park, Karpaz Peninsula, Cyprus

*

Kibris-Karpaz Milli Parki Kuzey Kumullarinin Florasi

Ozet

Aragtirma alant Kibris’in kuzey dogusundaki Karpaz Bolgesi’nin Milli Park alani olarak ayrilmis alanimnin
kuzey kumul sahillerini kapsamaktadir. Haziran-2009 ve Mayi1s-2010 tarihleri arasinda yapilan ¢alismalarla aragtirma
bolgesinden toplanan bitki drneklerinin degerlendirilmesi sonucu 57 familyaya ait 187 cins ve 274 tiir ve tiir alt1 takson
tespit edilmistir. Arastirma bolgesinde en zengin familya Asteraceae familyasidir. En zengin cins ise Trifolium’dur.
Alandan 19 endemik tiir toplanmistir. Aragtirma bolgesi bitki cografyast bakimindan Akdeniz floristik bdlgesinde yer
almaktadir. Bolge Akdeniz ikliminin etkisi altindadir. Taksonlarin floristik bdlgelere dagilimi, 29,5% Akdeniz, 12,8%
Dogu Akdeniz, 1,1% Avrupa-Sibirya, 0,72% Iran-Turan ve 55,88% genis yayiligh ve bilinmeyen seklindedir.

Anahtar kelimeler: Flora, Kiy1 kumulu, Karpaz Milli Parki, Karpaz Yarimadasi, Kibris
1. Giris

Kibris, Akdeniz’in iigiincii biiyiik adasidir. Iskenderun Kérfezi agiklarinda, Tiirkiye’nin yaklasik 40 mil
giineyinde, Suriye’nin ise 65 mil batisnda 34° 337-35° 41°'N ve 32° 17°-34° 35’E koordinatlar1 arasinda yer alan
(Meikle, 1977-1985) Kibris, tamamen Akdeniz fitocografik bolgesine dahildir. Ada, ¢esitli iklimsel varyasyonlara ve
habitatlara sahip oldugundan biyocesitlilik ve endemizm bakimindan zengindir ve bundan dolay: diinyadaki floristik
“hotspot” bélgelerinden biri olarak kabul edilmektedir (Vural vd., 2010).

Kibris adasinda, 85-92 milyon yil 6ncesinde; Trodos Daglari olustuktan sonra deniz yataklarinin yiikselmesiyle
jeolojik ve biyocografik agidan izole olmus bolgeler olusmustur. Bu izolasyon adada kolonize olmus bir¢ok hayvan ve
bitki tiiriiniin yavas yavas endemik tiirler meydana getirmesine neden olmustur (Hadjikyriakou ve Hadjisterkotis, 2002).
Buz devri sirasinda diger iklimsel bolgelerdeki floral elementlerin Akdeniz bdlgesine tagmmmasi, volkanik kaya
tiplerinin olmasi ve gectigimiz yiizyildaki agro-sylvo-pastoral sistemler endemizm oraninin artmasinda etkili olmustur
(Vural vd., 2010).
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Kibris, flora bakimindan Dogu Akdeniz’in en zengin bdlgesidir. Son yapilan kayitlara gére Kibris’ta 1820 tiir
ve tlir alti takson tespit edilmistir. Bunlarin 121 tanesi endemiktir (Sfikas, 1993). Bunlarin 47 tanesi Kibris endemigi
iken 19 tanesi Kuzey Kibris endemigidir ve sadece Kuzey Kibris’ta yetismektedir (Yildiz ve Giicel, 2008). Adanin
dogusunda bulunan Karpaz Bolgesi’nin bilyiik bir kismi yiizyillar boyunca insan miidahalesinden uzak oldugu i¢in
Kibris’ta floristik agidan en zengin bolgelerden biridir. Dipkarpaz Koyii’'nden en doguda Zafer Burnu’na kadar olan
bolge milli park olarak ayrilmistir. Bu alan imar yasasi altinda “Karpaz Bélgesi Planlama Sinir1 I¢inde Denetim ve
Gelistirme Emirnamesi” ile milli park ilan edilmis olsa da yiirlirlikte milli parklarin organizasyonu, plani ve
gelistirilmesine yonelik hicbir yasa bulunmamaktadir (Oztek, 2005).

Calisma alani; nesli tiikkenmekte olan Caretta caretta’larin yumurtlama alan1 olmasi, biyogesitlilik agisindan
zengin olmasi, ¢ok sayida endemik bitki ve ender bulunan bitki tiirlerini igermesi ve ada genelinde insan tahribatinin en
az gorildiigii yerlerden biri olmasi agisindan onemlidir. Ayrica zengin tiir gesitliligine sahip olmasi ve ¢ok sayida
endemik bitki tiirli barindirmasi agisindan 6nemli olan Ronnas Deresi ve kumullari ¢alisma alaninin iginde yer
almaktadir. Bu ozelliklerinden dolayi, Karpaz Bolgesi ve kumullari AB tarafindan fonlanan Natura 2000 Projesi’nde
KKTC igerisinde 6zel koruma bdlgesi olarak projeye dahil edilen 6 bolgeden 2’sini kapsamaktadir.

Kibris’m kry1 kumullarinda bugiine kadar 65 familya ve 217 cins iceren 352 takson tespit edilmistir. Bu da
Kibris florasmin yaklasik %19’una denk gelir (Hadjichambis vd., 2004). Genis ve verimli kumul arazilere sahip Karpaz
Bolgesi’nin kumul florasinin daha kapsamli calisilmasi, Kibris’in floristik zenginliginin belirlenmesi ve sonraki
calismalara 1s1k tutmasi acisindan 6nemlidir.

1.1 Arastirma Bélgesinin Cografk Durumu

Kibris, cografi ozellikler ve vejetasyondaki farkliliklar gbz Oniinde tutularak Meikle tarafindan 8 bolgeye
ayrilmuigtir (Sekil 1). Bu bolgelerin sinirlart miimkiin oldugunca yollar ve dereler takip edilerek ¢izilmistir. Bunun
miimkiin olmadig1 durumlarda ise daha uygun hatlar ¢izilmistir. Arasgtirma bolgesi Karpaz Yarimadasini kapsayan 8.
bolgenin igine girmektedir (Sekil 2).

Dinkarpaz

Girne

Gegitkale
Glzelvurt

Lefki
erkosa Magusa

Trodos
Larnaka

Baf

. 00— 40 km
Limasol Oow—— 20 miles

Sekil 1. Meikle (1977 - 1985) tarafindan olusturulan Kibris’mn fitofloristik alt birimleri (Sfikas, 1993)

Karpaz Milli Parki; adanin kuzey dogusunda uzanan yaklasik 80km uzunlugunda, batidan doguya dogru
gittikce genisligi 11 km’den 5 km’ye kadar daralan Karpaz Yarimadasi’nda bulunur. Milli park, Karpaz Yarimadasi’nin
en dogusunda yer alir. Milli park; doguda, adadan ayr1 kaya parcalari olan Knides adaciklari, batida Dipkarpaz Koyii ile
sinirlandirilmistir. Park alani yaklasik olarak 9.486 hektarlik alani kapsamaktadir. Parkin dogu yoniindeki uzunlugu
ortalama 26 km, genisligi ise ortalama 5 km’dir.

Kibris adasinda, kuzey seridi boyunca uzanan Besparmak sira daglarinin uzantist bu boélgede devam
etmektedir. Park alaninda bu tepelerin uzunlugu 16 km, en yiiksek noktasi ise 240 metreye ulasmaktadir. Park alanmnin
toplam kiy1 seridi uzunlugu ise yaklasik 65 km’dir.

Calisma alani; Kibris adasmin kuzey dogusunda yer alan Karpaz Yarimadasi’nin Karpaz Milli Parki olarak
ayrilmig koruma bolgesinin kuzey kumullarini teskil eder. Bu bolge; Dipkarpaz koyiiniin kuzey batisindaki Ronnas
Korfezi’ndeki kumul alanindan baslayip Apostolos Andreas Manastiri’nin bulundugu Zafer Burnu’na kadar devam
eder. Bu mesafe yaklasik 25 km’dir. Bu kiy1 seridi boyunca kumul sahiller oldugu gibi kayalik alanlar da bulunur. Milli
parkin kuzey kiy1 seridinin yaklasik 10 km’si yer yer genisleyen yer yer daralan kumul alanlardan olusur.

Ronnas kumullar1 bélgenin en uzun sahilidir ve yaklasik 3,5 km uzunlugundadir. Ronnas kumullarimin
dogusunda yer alan ‘Sakli Sahil” olarak da bilinen Agios Philon Manastir1 yakinindaki sahil; milli parkin kuzey
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Efendiler Ciftligi
RAloaci

Sakli Sahil

Ronnas Deresi

Karpaz Milli
Parki’nin kuzey kiyi
seridi

Sekil 2. Calisma alaninin cografik goriintiisi

kiyisinda yer alan ikinci en uzun sahildir. Bunun da uzunlugu yaklasik olarak 1,5 km civarindadir. Birbirlerine yakin
olan bu iki sahil arasinda 2 km kayalik ve maki bitki ortiisiiyle kapli daha yiiksek araziler vardir. Efendiler Ciftligi
(Aphendrika) olarak bilinen antik kent yakinlarinda ise ard arda siralanan daha kiiciik sahiller bulunmaktadir. Bu
sahillerin hemen gerisinde Besparmak Daglari’nin yiikselmesi birgok mikroklimanin olusmasini saglayacagindan
biyolojik hosgoriiniin artmasina da yol agacaktir. Bu durum, bu bolgedeki biyogesitliligin nedenlerini agiklamaktadir.
Zafer Burnu yakinlarinda yer alan ¢alisma alaninin en dogusundaki sahilde ise yer yer algak kayaliklarin bulundugu
kumul alan gézlenmektedir. Karpaz Milli Parki kumul zonu deniz seviyesinden baglayarak yaklasik 10 m yiikseklige
ulagmaktadir.

1.2 Calisma Alani Cevresindeki Yerlesim Yerleri

Karpaz Milli Parki’nin batisinda Dipkarpaz Koyii yer alir. Milli parkin diger kisimlari ise denizle cevrilidir.
K@&yiin niifusu ortalama 2000 civarindadir (Oztek, 2005). Milli park alam i¢inde kdyliiler tarafindan tarim arazisi olarak
kullanilan bolgeler de vardir.

1.3 Arastirma Bolgesinin Jeolojisi

Karpaz Bolgesi Begparmak Daglarinin uzantist olup tepeler, egimler, vadiler ve diger tektonik 6zelliklerden
olugsmaktadir. Kuzey Kibris’1 batidan doguya kat eden Besparmak Daglart birbirine paralel uzanan bir seri kireg taslari
ile birlikte bulunan ¢okeller ve volkanik kayaglarin giineye itilmesinden olugmus bir komplekstir. Park alaninin arazi
yapisi 3. joelojik doneme aittir. Karbonifer ve Kretase déneminde bazalt tabakasinin da bulundugu Alpin orojeni
sirasinda sekillenmigtir. Kayalar kireg tagi ve kum tasi karakterindedir. Temel olarak Permiyen, Karbonifer ve Kretase
periyotlarinda olusan kireg tasi igerirler. Algak bayirlarda ise, Miyosen Donemine ait marn, kum tast ve konglomeraya
rastlanmustir (Sfikas, 1993; Oztek, 2005). Kuvaterner ¢okelleri olan kumullar, sahil bolgesinde kalkarenitten tiireyen
kumullarin riizgarla karaya dogru tasinarak birikmesinden olusur (Anonim, 2009b). Kibris’ta yer alan ¢okel
kayaglarindan Dali Grubu, si1g denizel ortamlarda bulunur. Bu grubu olusturan formasyonlardan alttan iiste dogru;
Degirmenlik formasyonu ve Pahna formasyonu Karpaz Yarimadasi’nda goriiliir. Degirmenlik formasyonu litolojik
olarak; kireg tasi, silt tag1, kum tasi, kil tast, grovak ve marndan olusmustur.

1.4 Arastirma Bolgesinin Iklimi

Calisma alanmin belirlenmesinde gerekli olan meteorolojik veriler bolgeye en yakin istasyon olan Yeni
Erenkoy istasyonundan elde edilmistir. Yeni Erenkdy istasyonu Dipkarpaz Koyii’ne yaklasik 3 km uzakliktadir. Elde
edilen verilere gore yillik yagis miktart 464,9 mm civarindadir. Arastirma bolgesinde, en fazla yagis kis ve sonbahar
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aylarinda goriiliirken en az yagis yaz aylarinda goriiliir. Buna gore; bu bolgenin yagis rejimi K.S.1.Y seklinde olup
“Merkezi Akdeniz yagis rejimi” tipine sahiptir. Nispi nem oram % 43,1 ile % 86,4 arasinda degismektedir. En yiiksek
ortalama nispi nem oranmin Agustos ayinda en diisiik nispi nem oraninin ise Haziran ayinda goriildiigi saptanmustir.
Yillik ortalama sicaklik 19,4°C bulunmustur. Deniz seviyesinden yiiksege cikildikca sicaklik diismektedir. Yiikseklik
her 100 m arttiginda sicaklik ortalama 0,5°C diismektedir. Yeni Erenkdy istasyonu 124,24 m yiikseklige sahiptir.
Calisma alani ise deniz seviyesindedir. Bu durumda, kumullardaki sicakligin daha yiiksek olmasi beklenir. En diisiik
sicaklik Ocak aymda goriilmiistiir ve sicaklik ortalamasi 8,6°C olarak kaydedilmistir. Sicaklik 0°C’1n altina diismez. En
yiiksek sicaklik ortalamasi Temmuz ayinda goriilmiistiir ve 32,8°C olarak kaydedilmistir (Anonim, 2009a).

Akdeniz ikliminde temel unsur yaz kurakliginin tayinidir. Emberger’e gore kurak devre S=PE/M (kuraklik
indisi=yaz yagisi toplami/en sicak aym maksimum sicaklik ortalamasi) formiilii ile tespit edilebilir (Akman, 1990).
Kuraklik indisi 5’ten kii¢iik olan istasyonlar Akdenizli kabul edilmektedir. Bu formiile gore, ¢aligma alaninin kuraklik
indisi (S) 0,146 bulunmustur. Bu da bdlgenin Akdeniz ikliminin etkisi altinda oldugunu gostermektedir.

Emberger’nin  Q=2000.P/(M+m+546,4).(M-m) formiiliine goére yagis-kuraklik emsali ¢aligma alanina
uygulandiginda Q degeri 65,3, P degeri ise 464,9 mm bulunmustur. Bu degerlere gore Karpaz Yarimadasi, Az-yagish
Akdeniz biyoiklim tipine sahiptir. Q degeri ekolojik olarak anlamli olmasina ragmen ancak ‘m’ degeri ile kullanildig1
zaman tanimlayict olur. En soguk aym minumum sicaklik ortalamasina (m) bakilarak Akdeniz iklim tipleri
siiflandirilir. Buna gore; soguk devrenin donlu gegip gecmedigi ve ne kadar siirdiigii belirlenir (Akman, 1990).
Aragtirma bolgesinin m degeri 8,6 bulunmustur. Bu da sicak Akdeniz iklim tipini karakterize etmektedir.

Tablol. Arastirma bélgesinin iklimsel analizi (Q=yagis-kuraklik emsali, P=ortalama yillik yagis, M=en sicak ayin maksimum

sicaklik ortalamasi, m=en soguk aym minumum sicaklik ortalamasi, PE= yaz yagisi1 toplami, S= kuraklik indisi)
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Sekil 3. Arastirma bolgesinin Ombro-Termik diagrami
1.5 Arastirma Bélgesinin Vejetasyonu

Aragtirma alani, Akdeniz floristik bdlgesine dahil olup bdlgenin karakteristik formasyonunu olugturan maki
bitkileri ile kaphdir. Kibris sahillerinin neredeyse hepsi sig ve algaktir. Kiy1 zonu birgok alanda deniz kiyisina kadar
verimli olup sadece batida Akamas Yarimadasi’ndan doguda Karpaz Yarimadasi’na kadar uzanan bdlgenin bazi
kisimlarinda dogal vejetasyon korunmustur.

Aragtirma bolgesinin vejetasyonu Cakile maritima Scop., Salsola kali L. ve Eryngium maritimum L. tiirleri ile
kaplidir. Karpaz kumullarinda c¢alisma alaninin ig¢inde de yer alan Sakli Sahil ve Zafer Burnu sahillerinin kiy1
kayaliklarda endemik Limonium spp. birligi tespit edilmistir. Limonium albidum (Guss) Pignatti ssp. cyprius Meikle,
Limonium virgatum (Willd.) Fourr., Cichorium spinosum L., Andrachne telephioides L. ve Crithimum maritimum L.
(Brummit and Powell, 1992) bu birlige ait karakteristik tiirlerdir.
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Denizin hemen gerisinde dalga etkisinin fazla oldugu ve tuz oraninin en yiiksek oldugu habitatlarda Eryngium
maritimum dominant tiirdiir. Denize uzakligi 5-30 m olan bu kusakta Euphorbia peplis L., Medicago marina L.,
Pancratium maritimum L. ve Echium angustifolium Mill. (Brummit and Powell, 1992) diger karakteristik tiirlerdir.

Karpaz kiy1 kumullarinda tiim sahil seridi boyunca Juniperus phoenica L. formasyonu bulunmaktadir. Ayrica
Thymus capitatus (L.) Hoffsgg, Teucrium micropodioides Rouy, Echium angustifolium, Pistacia lentiscus L.,
Helianthemum obtusifolium Dunal , Helichrysum conglobatum (Viv.) Steudel, Calycotome villosa (Poir.) Link, Genista
sphacelata Decne. var. sphacelata (Brummit and Powell, 1992) tiirleriyle temsil edilen frigana birlikleri yer almaktadir.
Bu birlikler kum tepelerinin daha sabit oldugu dolayisiyla, ortiis oraninin daha fazla oldugu deniz kenarindan daha uzak
i¢ kesimlere gidildikce gorulmektedir.

DiPKARPAZ

GIRNE

GUZELYURT LEFKOSA
MAGUSA

LARNAKA

BAF 0——e 40 km

i [ — i
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Sekil 4. Endemik tiirlerin yogun oldugu bdlgeler (Sfikas 1993)
2. Materyal veyodntem

Aragtirma materyalini 2009- 2010 yillar1 arasinda degisik tarihlerde vejetasyonun farkli donemlerinde yapilan
arazi caligmalarinda toplanan bitki 6rnekleri olusturmaktadir. Toplanan bitkiler modern sistematik kurallarina uygun
olarak herbaryum materyali haline getirilmistir. Bolgenin iklimsel verileri KKTC Meteoroloji Dairesi Midiirliigii’nden
alinmigtir. Aragtirma alaninin jeolojisiyle ilgili bilgiler, Kibris Jeoloji Aragtirma Dairesi ve KKTC Jeoloji ve Maden
Dairesi raporlarindan elde edilmistir.

“Karpaz National Park: Existing Situation, Analysis and Proposals” (Oztek, 2005), “Analyse
Phytosociologique De La Vejetation Littorale Des Cotes De La Partie Turque De L’ile De Chypre Dans Un Souci
Conservatoire” (Gehu vd., 1990), “Wild Flowers of Cyprus” (Sfikas, 1993) ve “Kanlidere ve Asidere Floras1” (Anonim,
2003) gibi caligmalardan faydalanilmistir. Bitki teshisi i¢in; Kibris adasinin tamaminda yapilan floristik ¢alismalar
sonucu R.D. Meikle (1977- 1985)’nin yaymlatmis oldugu “Flora of Cyprus Volume I-11” ile birlikte, sadece Kuzey
Kibris’t kapsayan floristik ¢alismalar sonucunda E.D. Viney (1994- 1996)’in editorliiglinde yaymlanan “An Illustrated
Flora of North Cyprus Volume I-II” kitaplarindan ve Ayrica P.H. Davis (1965- 1988)’in edit6rliigiinde yayinlanmis
olan “Flora of Turkey and East Aegean lIslands I-IX” ve Tirk arastirmacilar tarafindan hazirlanan serinin XI.
Boéliimiinden (Giiner vd., 2000) ve E. Boissier’in editorligiinde yayinlanan (1867-1888) “Flora Orientalis” eserlerinden
bliyiik 6l¢iide yararlanilmigtir. “Distribution Maps to P.H. Davis, ‘Flora of Turkey 1-10° ” kullanilarak (J. Donner,
1990) bitki tiirlerinin Tiirkiye’deki yayilislarina da bakilarak karsilastirilmistir. Ayni1 zamanda Ankara Universitesi Fen
Fakiiltesi Biyoloji Boliimii Herbaryumu’ndan (Herbaryum ANK) faydalanilmistir. Teshisinde zorluk g¢ekilen bitkilerde,
uzmanlardan yardim almmistir.

Taksonlar Kibris florasindaki (Meikle, 1977- 1985) filogenetik siraya uygun sekilde yazilmustir. Kibris’in
endemik ve endemik olmayan bitki tiirlerinin tehlike kategorileri IUCN tarafindan belirlenmistir. 1998 yilinda Kerry S.
Walter ve Harriet J. Gillett editorliigiinde yaymlanmis olan “1997 IUCN Red List of Threatened Plants” adli kitapta
Kibris’in da aralarinda bulundugu birgok iilkede belirlenen tehlike altindaki bitki tiirleri ve tehlike kategorileri

verilmistir.
Kisaltmalar:
Akd. €. Akdeniz elementi
Avr.- Sib. €. Avrupa - Sibirya elementi
End. Endemik
D. Akd. €. Dogu Akdeniz elementi
ir.-Tur. d. fran - Turan elementi
Ssp. Alttir
var. Varyete
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Bitki Toplama istasyonlari

L1: Ronnas Deresi, 20.06.2009

L2: Sakli Sahil (Agios Philon), 20.06.2009
L3: Zafer Burnu, 27.06.2009

L4: Efendiler Ciftligi Bolgesi, 18.07.2009
L5: Sakl1 Sahil (Agios Philon), 22.08.2009
L6: Ronnas Deresi, 22.08.2009

L7: Saklt Sahil (Agios Philon), 5.12.2009
L8: Ronnas Deresi, 5.12.2009

L9: Sakli Sahil (Agios Philon), 7.03.2010
L10: Efendiler Ciftligi Bolgesi, 7.03.2010
L11: Zafer Burnu, 11.03.2010

L12: Ronnas Deresi, 11.03.2010

L13: Efendiler Ciftligi Bolgesi, 13.03.2010
L14: Ronnas Deresi, 16.05.2010

L15: Sakli Sahil (Agios Philon), 19.05.2010
L16: Efendiler Ciftligi Bolgesi, 19.05.2010
L17: Efendiler Ciftligi Bolgesi, 22.05.2010
L18: Zafer Burnu, 22.05.2010.

3. Bulgular
) SPERMATOPHYTA
A) GYMNOSPERMAE

PINACEAE
Pinus brutia Tenore: L14, N 35° 36" 43” EO 34° 21’ 5.2”, 1
m, dere kenari, Sekerciler 2474; D. Akd. el.

CUPRESSACEAE

Cupressus sempervirens L. var. horizontalis (Mill.) Aiton:
L14, N 35° 36” 43” EO 34° 21’ 5.2”, 1 m, dere Kenari,
Sekerciler 2475

Juniperus phoenica L.: L3, Sekerciler 2032; L4, stabil kum
tepeleri, Sekerciler 2063; L5, Sekerciler 2084; Akd. el.

B) ANGIOSPERMAE
) DICOTYLEDONAE

RANUNCULACEAE

Clematiscirrhosa L.: L7, dere kenar1, Sekerciler 2116
Ranunculus marginatus Urv. var. trachycarpus (Fisch. et
Mey.) Azn.: N 35° 36" 43” EO 34° 21’ 5.2”, 1 m, L14, dere
kenari, Sekerciler 2476

Nigella fumariifolia Kotschy: N 35° 37’ 31.7” EO 34° 21’
597, 0 m, kayalik bolge, L15, Sekerciler 2575; D. Akd. el.
Delphinium peregrinum L. var. eriocarpium Boiss.: N 35°
41’ 14.7” E0 34° 32 45.8”, 0 m, L18, yol kenart ¢al1 altlari,
Sekerciler 2769

PAPAVERACEAE

Papaver rhoeas L. var. oblongatum Boiss.: N 35° 41” 31.6”
EO0 34° 34° 35.7”, 8 m, L11, Sekerciler 2238; N 35° 38” 52.8”
E0 34°25” 42.4”, 0 m, L17, Sekerciler 2721

Hypecoum procumbens L.: N 35° 37’ 40.3” EQ 34° 22’
16.57, 1 m, L9, stabil kum tepeleri-iist kesimler, Sekerciler
2150; Akd. el.

FUMARIACEAE

Fumaria judaica Boiss.: L9, kayalik alan, Sekerciler 2151; N
35° 38 20.4” E0 34° 24’ 47.7”, L13, tuzlu tavalar, Sekerciler
2368; N 35°37° 31.7” E0 34° 21 59”, 0 m, L15, kayalik alan,
Sekerciler 2576; D. Akd. el.

BRASSICACEAE (CRUCIFERAE)

Brassica tournefortii Gouan: L9, Sekerciler 2152; N 35° 38’
20.4” E0 34° 24 47.77,8 m, L13, Sekerciler 2369
Hirschfeldia incana (L.) Lagréz-Fossat: N 35° 37° 29.3” EQ
34° 22’ 6.9”, 4 m, L15, Sekerciler 2577; N 35° 36” 48.7” EO
34°20’ 52.8”, 0 m, L14, dere kenari, Sekerciler 2477

Cakile maritima Scop.: L1, Sekerciler 2001; L3, Sekerciler
2033; 0 m, L9, Sekerciler 2153; L12, Sekerciler 2311; L11,
Sekerciler 2239; L13, Sekerciler 2370; L14, Sekerciler 2478
Biscutella didyma L. var. didyma: L9, Sekerciler 2154; L11,
Sekerciler 2240; L13,Sekerciler 2372

Biscutella didyma L. var. legjocarpa Vis.: L9, Sekerciler
2155; L12, Sekerciler 2312; L11, Sekerciler 2241

Matthiola tricuspidata (L.) R. Br.: L12, Sekerciler 2313;
L11, Sekerciler 2242; L18, Sekerciler 2770; Akd. el.

RESEDACEAE
Reseda orientalis (Muell. Arg.) Boiss. ex Kotschy: N 35° 36’
48.7” E0 34° 20’ 52.8”, Om, L14, dere kenari, Sekerciler 2479

CISTACEAE

Cistus parviflorus Lam.: L3, Sekerciler 2034; L4 Sekerciler
2064; 112, Sekerciler 2314; L11, Sekerciler 2243, D. Akd. el.
Cistus salviifolius L.: L10, Sekerciler 2209; L9, Sekerciler
2156; L12, Sekerciler 2315; L13, Sekerciler 2373; L14,
Sekerciler 2480

Helianthemum obtusifolium Dunal: N 35° 36’ 48.7” EO 34°
20’ 52.8”, L14, Sekerciler 2481; End., EN

Helianthemum stipulatum (Forssk.) C. Christens: L7,
Sekerciler 2117; L8, Sekerciler 2134; L9, Sekerciler 2157;
L12, Sekerciler 2316; L13, Sekerciler 2374; D. Akd. el.
Helianthemum salicifolium Mill.: L11, Sekerciler 2244; N
35°38° 20.4” E0 34° 24° 47.7”, 8 m, L13, Sekerciler, 2375

FRANKENIACEAE

Frankenia hirsuta L. var. hispida (DC.) Boiss.: L3,
Sekerciler 2035; L5, Sekerciler 2085; L12, Sekerciler 2317;
L14, Sekerciler 2482; L17, Sekerciler 2723; L16, Sekerciler
2632; L15, Sekerciler, 2578

CARYOPHYLLACEAE

Dianthus strictus Banks. et Sol. var. troodi (Post.) S. S.
Hooper: N 35° 41° 14.7” EQ 34° 32’ 45.8”, 0 m, L18,
Sekerciler 2771; End.
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Silene vulgaris (Moench) Garcke: L13, Sekerciler 2376; L15,
Sekerciler 2579; L16, Sekerciler 2633

Silene sedoides Poir.: L3, Sekerciler 2036; L14, Sekerciler
2483; L15, Sekerciler 2580; L16, Sekerciler 2634; L17,
Sekerciler 2722; LL18, Sekerciler 2772; Akd. el.

Silene behen L.: N 35° 38 19.5” EQ 34° 24’ 46.5”, 5 m, L13,
Sekerciler 2377

Silene discolor Sibth. Et Sm.: L14, Sekerciler 2485; N 35°
38’ 35.9” E0 34° 25’ 19.17, 5 m, L16, Sekerciler 2636; L15,
Sekerciler 2581

Silene macrodonta Boiss.: L9, Sekerciler 2158; N 35° 41°
31.6” E0 34° 34> 35.7”, 8 m, L11, Sekerciler 2245

Silene nocturna L. var. brachypetala (Rob. et Cast.) Benth.:
N 35° 37° 40.3” E0 34° 22’ 16.5”, 1m, L9, Sekerciler 2206;
L12, Sekerciler 2310; N 35° 38” 20.4” E0 34° 24 47.7”, L13,
Sekerciler 2470

Minuartia thymifolia (Sibth. et Sm) Bornm.: L10, Sekerciler
2210; L12, Sekerciler 2318; L11, Sekerciler 2246; L13,
Sekerciler 2378; D. Akd. el.

Spergularia bocconii (Scheele) Aschers. et. Graebn.: N 35°
36’ 48.7” E0 34° 20 52.8”, 0 m, L14, Sekerciler 2486; Akd.
el.

Spergularia marina (L.) Griseb.: N 35° 36’ 20.9” EQ 34° 20’
33.77, 0 m, L12, Sekerciler 2319

Polycarpon tetraphyllum (L.) L.: N 35° 377 29.3” EQ 34° 22’
6.9”, 4 m, L15, Sekerciler 2582

ILLECEBRACEAE

Paronychia argentea Lam.: L9, Sekerciler 2159; L10,
Sekerciler 2211; L12, Sekerciler 2320; L13, Sekerciler 2379;
L15, Sekerciler 2583; L16, Sekerciler 2637; L17, Sekerciler
2724

Paronychia macrosepala Boiss.: L5, Sekerciler 2086; L12,
Sekerciler 2321; L14, Sekerciler 2488; L16, Sekerciler, 2638;
L18, Sekerciler 2773; D. Akd. el.

MALVACEAE
Lavatera cretica L.: N 35° 38" 20.4” EQ 34° 24’ 47.7”, 8 m,
L13, dere kenari, Sekerciler 2381

LINACEAE

Linum bienne Mill.: N 35° 41” 31.6” EQ 34° 34’ 35.7”, 8 m,
L11, Sekerciler 2247; Akd. el.

Linum strictum L. ssp. spicatum (Pers.) Lindberg f.: L14,
Sekerciler 2487; L16, Sekerciler 2639; L15, Sekerciler 2584;
L18, Sekerciler 2774

ZYGOPHYLLACEAE
Zygophyllum album L.f.: L3, Sekerciler 2037; L7, Sekerciler
2118

GERANIACEAE

Geranium rotundifolium L.: 1 m, L9, dere kenar1, Sekerciler
2160; N 35° 41" 31.6” EO 34° 34’ 35.7”, 8 m, L11, yol kenari,
Sekerciler 2248

Geranium dissectum L.: N 35° 41’ 31.6” E0 34° 34" 35.7", 8
m, L11, Sekerciler 2249

Geranium purpureum (L.) Vill.: L9, Sekerciler 2161; N 35°
41’ 31.6” E0 34° 34’ 35.7”, 8 m, L11, Sekerciler 2250
Erodium cicutarium (L.) L’Hérit.: N 35° 41° 31.6” EQ 34°
34’ 35.7”, 8 m, L11, Sekerciler 2251

Erodium lacinatum (Cav.) Willd. f. glandulosa-pilosum
Vierh.: N 35° 41’ 31.6” EO 34° 34’ 35.7”, 8 m, L11,
Sekerciler 2252

Erodium malacoides (L.) Willd.: N 35° 38’ 20.4” EQ 34° 24’
47.77, 8 m, L13, Sekerciler 2382; Akd. el.

Biological Diversity and Conservation —4/ 2 (2011) 195

OXOLIDACEAE

Oxalis pes-caprae L.: L8, Sekerciler 2135; N 35° 37> 29.9”
EO0 34° 227 12.5”, 1 m, L9, dere kenari, Sekerciler 2162; L13,
Sekerciler 2383; N 35° 36° 20.9” E0 34° 20° 33.7”, L12, dere
kenar1, Sekerciler 2322

ANACARDIACEAE

Pistacia lentiscus L.: L7, Sekerciler 2119; L9, Sekerciler
2163; L10 Sekerciler 2212; L12, Sekerciler 2323; L13,
Sekerciler 2385; Akd. el.

Pistacia terebinthus L.: N 35° 36" 43” EQ 34° 21’ 5.2”, L14,
1 m, Sekerciler 2489; Akd. el.

FABACEAE (LEGUMINOSAE)

Calycotome villosa (Poir.) Link: L7, Sekerciler 2120; L9,
dere kenari, Sekerciler 2164; N 35° 38” 19.5” E0 34° 24°
46.5”, L13, Sekerciler 2386; L16, Sekerciler 2640; Akd. el..
Genista sphacelata Decne. var. sphacelata: L7, Sekerciler
2121; L8, Sekerciler 3136; L13, Sekerciler 2387; L17,
Sekerciler 2725

Trigonella sprunerana Boiss.: N 35° 41’ 31.6” EO 34° 34’
35.77, 8 m, L11, Sekerciler 2253; Ir.-Tur. el.

Medicago marina L.: L2, Sekerciler 2012; L9, Sekerciler
2165; L10, Sekerciler 2213; L12, Sekerciler 2324; L13,
Sekerciler 2390; 16, Sekerciler 2641

Medicago littoralis Rohde ex Lois.- Deslong. var. littoralis:
L10, Sekerciler 2215; L11, Sekerciler 2254; 112, Sekerciler
2325; L13, Sekerciler 2391; L16, Sekerciler 2585

Medicago truncatula Gaertn.: L9, Sekerciler 2166

Trifolium lappaceum L.: N 35° 36° 48.7” EQ 34° 20’ 52.8”, 0
m, L14, dere kenari, Sekerciler 2490; Akd. el.

Trifolium angustifolium L.: N 35° 37’ 29.3” EQ 34° 22’ 6.9,
4 m, L15, Sekerciler 2586

Trifolium pamphylicum Boiss. et. Heldr. var. blancheanum
(Boiss.) Meikle: L11, Sekerciler 2255; L12, Sekerciler 2326;
L13, Sekerciler 2392; L14, dere kenari, Sekerciler 2491; L16,
Sekerciler 2643; 15, Sekerciler 2587; L17, Sekerciler 2726
Trifolium scabrum L.: N 35° 41" 31.5” EQ 34° 34’ 22.4”, 2
m, L11, Sekerciler 2256

Trifolium stellatum L. var. stellatum: L9, Sekerciler 2169
Trifolium clypeatum L.: N 35° 38" 30.9” EO 34° 25’ 12”, 0
m, L13, Sekerciler 2393; N 35° 36° 20.9” E0 34° 20 33.7”,
L12, Sekerciler 2327; D. Akd. el.

Trifolium scutatum Boiss.: N 35° 41’ 31.5” EOQ 34° 34’ 22.4”,
2 m, L11, Sekerciler 2257; L9, Sekerciler 2167; D. Akd. el.
Trifolium tomentosum L.: N 35° 41’ 31.5” EQ 34° 34’ 22.4”,
2 m, L11, Sekerciler 2258; L9, Sekerciler 2168

Trifolium camprestre Schreb. ssp. camprestre: N 35° 36° 43”
E0 34° 21° 5.2”, 1 m, L14, dere kenari, Sekerciler 2492; L15,
Sekerciler 2588; L11, Sekerciler 2788

Hymenocarpos circinnatus (L.) Savi: N 35° 41" 31.6” EQ 34°
34> 35.77, 8 m, L11, Sekerciler 2259; N 35° 36° 20.9” E0 34°
20’ 33.7”, L12, Sekerciler 2328; Akd. el.

LotuscytisoidesL.: L1, Sekerciler 2002; L3, Sekerciler 2038;
L4, Sekerciler 2065; LS5, Sekerciler 2087; L12, Sekerciler
2329; L13, Sekerciler 2394; L14, Sekerciler 2493; L16,
Sekerciler 2644; Akd. el., EN

Lotus peregrinus L.: N 35° 41’ 31.5” EQ 34° 34’ 22.4”, 2 m,
L11, Sekerciler 2260; L9, Sekerciler 2170

Lotus halophilus Boiss. et Spruner: L3, Sekerciler 2039; L9,
Sekerciler 2171; L11, Sekerciler 2261; L12, Sekerciler 2330;
L13, Sekerciler 2396

Lotus edulis L.: L10, Sekerciler 2214; L12, Sekerciler 2331;
L11, Sekerciler 2262; L13, Sekerciler 2398; L15, Sekerciler
2589; Akd. el.
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Scorpiurus muricatus L. var. subvillosus (L.) Lam.: N 35°
41’ 31.6” E0 34° 34* 35.7”, 8 m, L11, Sekerciler 2263; Akd.
el.

Coronilla securidaca L. ( Syn: Securigera securidaca (L.)
Degen & D6ft.): N 35° 36 24.1” EO 34° 20" 32.1”, 2 m,
L14, Sekerciler 2494

Coronilla scorpioides (L.) Koch.: N 35° 41’ 31.6” EQ 34° 34’
35.7”, 8 m, L11, Sekerciler 2264

Hippocrepis ciliata Willd.: N 35° 41° 31.6” EOQ 34° 34" 35.7”,
8 m, L11, Sekerciler 2265; Akd. el.

Hedysarum spinosissmum L.: N 35° 38’ 30.9” EQ 34° 25’
127, L13, Sekerciler 2399; .12, Sekerciler 2332; Akd. el.
Onobrychis caput-galli (L.) Lam.: N 35° 41’ 31.6” EO 34°
34° 3577, 8 m, L11, Sekerciler 2266; N 35° 36° 24.1” E0 34°
20’ 32.1”, 2 m, L14, Sekerciler 2495; Akd. el.

Onobrychis venosa (Desf.) Desv.: L8, Sekerciler 2137; L12,
Sekerciler 2333; L13, Sekerciler 2401; End., EN

Vicia hybrida L.: L9, dere kenar1, Sekerciler 2172; N 35° 38’
48.6” E0 34° 25° 397, L10, Sekerciler 2216

Vicia sativa L. var. angustifolia L. (Syn: Vicia sativa L. spp.
nigra L.): L13, Sekerciler 2402; L11, Sekerciler 2267; L12,
Sekerciler 2334; L9, Sekerciler 2173

Vicia peregrina L.: N 35° 41’ 31.6” EOQ 34° 34’ 35.7”, 8 m,
L11, Sekerciler 2268

Vicia laxiflora Brot.: N 35° 37" 29.9” EQ 34° 22’ 12.5”, L9,
dere kenar1, Sekerciler 2174; Akd. el.

Lathyrus aphaca L.: N 35° 377 29.9” EQ 34° 22* 12.5”, L9,
dere kenari, Sekerciler 2175

Lathyrus gorgoni Parl.: N 35° 37’ 38.7” EQ 34° 22’ 17.6”, 10
m, L9, hareketli olmayan kum tepeleri, Sekerciler 2176; D.
Akd. el.

Lathyrus blepharicarpus Boiss. var. cyprius Meikle: N 35°
387 20.4” E0 34° 24’ 47.77, 8 m, L13, Sekerciler 2403; End.
Ceratonia siliqua L.: L2, Sekerciler 2011; L3, Sekerciler
2040; L5, Sekerciler 2088; L6, Sekerciler 2105; L13,
Sekerciler 2404; .16, Sekerciler 2645; Akd. el.

ROSACEAE

Rubus sanctus Schreb.: L2, Sekerciler 2013; L5, Sekerciler
2089; L7, Sekerciler 2122; L8, Sekerciler 2138
Sarcopoterium spinosum (L.) Spach: L2, Sekerciler 2014;
L4, Sekerciler 2066; L10, Sekerciler 2217; L9, Sekerciler
2177; L12, Sekerciler 2335; L11, Sekerciler 2269; L13,
Sekerciler 2405; D. Akd. el.

CRASSULACEAE

Sedum porphyreum Kotschy: N 35° 38” 20.4° EQ 34° 24”
47.7°,8 m, L13, tuzlu tavalar, Sekerciler 2406; N 35° 36~
48.7° EO 34° 20” 52.8°, 0 m, L14, kayalik kumul alanlar,
Sekerciler 2496; End, EN

Sedum litoreum Guss.: L11, Sekerciler, 2270; N 35° 37”
31.77 E0 34° 21”7 59°, 0 m, L15, kayalik kumul alanlar,
Sekerciler 2590; L16, Sekerciler 2646; N 35° 38” 52.8° EO
34° 25" 42.4°, 0 m, L17, Sekerciler 2727; Akd. el.

MYRTACEAE

Myrtus communis L.: L2, Sekerciler 2015; L3, Sekerciler
2041; L4, Sekerciler 2067; L5, Sekerciler 2090; LS8,
Sekerciler 2139; L7, Sekerciler 2123

LYTHRACEAE

Lythrum junceum Banks et Sol.: N 35° 36” 43" EQ 34° 21”
5.2°,1 m, L14, Sekerciler 2497; Akd. el.

Lythrum hyssopifolia L.: N 35° 36” 43" EQ 34° 21” 5.2°,1 m,
L14, dere kenar1, Sekerciler 2498

AIZOACEAE

Mesembryanthemum nodiflorum L.: N 35° 37” 31.7" EQ 34°
217 59°, 0 m, L15, Sekerciler 2591; L16, tuzlu tavalar ve
kaya altlar1, Sekerciler 2648; L17, Sekerciler 2728

APIACEAE (UMBELLIFERAE)

Eryngium creticum Lam.: L14, Sekerciler 2499; L15,
Sekerciler 2592; L16, Sekerciler 2649; D. Akd. el.

Eryngium maritimum L.: L2, Sekerciler 2016; L1, Sekerciler
2003; L3, Sekerciler 2042; L4, Sekerciler 2068; L14,
Sekerciler 2500; L16, Sekerciler 2650

Scandix pecten-venerisL.: N 35° 41” 31.6° EQ 34° 34” 35.7°,
8 m, L11, Sekerciler 2271

Torilis nodosa (L.) Gaertn. f. homoeocarpa Thellung: N 35°
387 20.4° EQ 34°24” 47.7°, 8 m, L13, Sekerciler 2407

Torilis purpurea (Ten.) Guss.: N 35° 36” 43’ EQ 34° 21"
5.2°, 1 m, L14, dere kenari, Sekerciler 2501

Pseudorlaya pumila (L.) Grande: N 35° 36” 43’ EQ 34° 21”
5.2°, 1 m, L14, Sekerciler 2502; Akd. el.

Daucus glaber (Forssk.) Thell. (Syn: D. littoralis Sibth. &
Sm.): L3, Sekerciler 2043; L14, Sekerciler 2503; L15,
Sekerciler 2593; L16, Sekerciler 2651; L18, Sekerciler 2776;
L17, Sekerciler 2729; Akd. el.

Scaligeria cretica (Mill.)Boiss. (Syn: S Napiformis
(Sprengel) Grande): N 35° 36” 24.1’ EQ 34° 20” 32.1°, 2 m,
L14, Sekerciler 2504

Bupleurum semicompositum L.: N 35° 36” 24.1° EQ 34° 20"
32.1°, 0 m, L14, Sekerciler 2505

Crithmum maritimum L.: L5, Sekerciler 2091; L17,
Sekerciler 2730; L15, Sekerciler 2594

Tordylium syriacum L.: N 35° 37” 38.7° EQ 34° 22” 17.6°,
10 m, L9, kum tepelerinin iist kesimleri, Sekerciler 2178; N
35°38”19.5” E0 34° 24” 46.5°, 5 m, L13, Sekerciler 2408; D.
Akd. el.

Ainsworthia trachycarpa Boiss.: N 35° 36” 24.1’ EQ 34° 20”
32.1°, 2 m, L14, Sekerciler 2506; D. Akd. el.

RUBIACEAE

Valantia hispida L.: L10, Sekerciler 2218; L12, Sekerciler
2336; L11, Sekerciler 2272; L13, Sekerciler 2409; L14,
Sekerciler 2507; L15, Sekerciler 2595; 118, Sekerciler 2777,
L17, Sekerciler 2731; Akd. el.

Rubia tenuifolia Urv.: L4, Sekerciler 2069; L9, Sekerciler
2179; L11, Sekerciler 2273; L12, Sekerciler 2337; L13,
Sekerciler 2410; L16, Sekerciler 2653; .17, Sekerciler 2732;
D. Akd. el.

Galium canum Req.: N 35° 38” 22.2” EQ 34° 24” 48.7°, 8 m,
L16, Sekerciler 2654; D. Akd. el.

Galium aparine L.: N 35° 377 29.9” EQ 34° 22” 12.5°, 0 m,
L9, dere kenar1, Sekerciler 2180; N 35° 38 20.4° E0 34° 24”
47.7°, 8 m, L13 Sekerciler 2412

Asperula cypria Ehrend.: N 35° 36 24.1’ EQ 34° 20" 32.1°, 2
m, L14, Sekerciler 2508; End, VU

Crucianella latifolia L.: N 35° 36” 48.7° EQ 34° 20” 52.8’, 0
m, L14, dere kenari, Sekerciler 2509; N 35° 41 14.7° EO 34°
327 45.8°, 0 m, L18, Sekerciler 2778; Akd. el.

DIPSACACEAE

Scabiosa prolifera L.: N 35°38” 19.5” EQ 34° 24” 46.5’, 5 m,
L13, Sekerciler 2413; D. Akd. el.

ASTERACEAE (COMPOSITAE)

Bellis sylvestris Cyr.: L7, Sekerciler 2124; Akd. el.

Filago eriocephala Guss.: N 35° 36” 48.7’ EO 34° 20” 52.8°,
0 m, L14, Sekerciler 2510; D. Akd. el.

Phagnolon rupestre (L.) DC. ssp. rupestre: L8, Sekerciler
2140; L9, Sekerciler 2181; L12, Sekerciler 2338; L11,
Sekerciler 2274; L13, Sekerciler 2414; Akd. el.
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Helichrysum conglobatum (Viv.) Steudel (Syn: H. stoechas
(L.) Moench spp. barrelieri (Ten.) Nyman): L7, Sekerciler
2125; L9, Sekerciler 2182; L10, Sekerciler 2219; L11,
Sekerciler 2275; L13, Sekerciler 2415; L16, Sekerciler 2655;
L17, Sekerciler 2733

Inula viscosa Ait. (Syn: Dittrichia viscosa (L.) Greuter): L8,
Sekerciler 2141; L7, Sekerciler 2126; Akd. el.

Asteriscus aquaticus (L.) Less.: N 35° 37”7 29.3” EQ 34° 22”
6.9, 4 m, L15, Sekerciler 2596; Akd. el.

Pallenis spinosa (L.) Cass.: L14, dere kenari, Sekerciler
2511; L16, Sekerciler 2656; L15, Sekerciler 2597; Akd. el.
Otanthus maritimus (L.) Hoffsgg. et Link: L1, Sekerciler
2004; L4, Sekerciler 2070; L6, Sekerciler 2106; L5,
Sekerciler 2092; L7 Sekerciler 2127; L14, Sekerciler 2512;
Akd. el.

Anthemis amblyolepis Eig: L10, Sekerciler 2220; N 35° 36”
20.9” E0 34°20” 33.7°, L12, Sekerciler 2339; L11, Sekerciler
2276

Anthemis rigida Boiss. ex Heldr.: L11, Sekerciler 2277; N
35° 387 19.5° E0 34° 24” 46.5’, 5 m, L13, Sekerciler 2417,
L15, Sekerciler 2598; D. Akd. el.

Anthemis cotula L.: N 35° 38” 52.8” EQ 34° 25” 42.4’, 0 m,
L17, Sekerciler 2734

Anthemis parvifolia Eig: N 35° 36” 43" E0 34° 21" 5.2°, 1 m,
L14, dere kenari, Sekerciler 2513; VU

Chrysanthemum segetum L.: L13, Sekerciler 2418; L15,
Sekerciler 2599; L17, Sekerciler 2735; Akd. el.
Chrysanthemum coronarium L. var. coronarium: N 35°
387 19.5” EQ 34° 24” 46.5’, 5 m, L13, Sekerciler 2419; Akd.
el.

Senecio vulgaris L.: N 35° 37” 38.7” EQ 34° 22” 17.6°,10 m,
L9, dere kenar1, Sekerciler 2183

Senecio leucanthemifolius Poir. var. vernalis (Waldst. et
Kit.) J. Alex. (Syn: S vernalis Waldst. & Kit.): N 35° 41"
31.6” E0 34°34” 35.7°, 8 m, L11, Sekerciler 2278

Senecio glaucus L. ssp. cyprius Meikle: L3, Sekerciler
2044; End., EN

Echinops spinosissimus Turra (Syn: E. viscosus DC.): L6,
Sekerciler 2107; L5, Sekerciler 2093; D. Akd. el.
Cardopatium corymbosum (L.) Pers.: L2, Sekerciler 2017; N
35° 38” 16.2° EO 34° 24” 45.8°, 0 m, L16, Sekerciler 2657;
L17, Sekerciler 2736; D. Akd. el.

Carduus argentatus L. ssp. acicularis (Bert.) Meikle (Syn:
C. acicularis Bert.): L16, Sekerciler 2659; N 35° 38” 52.8’
EO0 34°25” 42.4’, 0 m, L17, Sekerciler 2737; Akd. el.
Onopordum cyprium Eig: N 35° 37 29.3” EQ 34° 22” 6.9’, 4
m, L15, yol kenar1, Sekerciler 2600; N 35° 36” 24.1° E0 34°
207 32.1°, 2 m, L14, dere kenari, Sekerciler 2514; End., VU
Serratula cerinthifolia (Sm.) Boiss.: N 35° 36” 43* EO 34°
217 5.2°, 1 m, L14, dere kenar1, Sekerciler 2515; N 35° 38”
16.2” E0 24° 34” 45.8°, 0 m, L16, Sekerciler 2660

Crupina crupinastrum (Moris) Vis.: N 35° 36” 43" EQ 34°
217 5.2°, 1 m, L14, Sekerciler 2516

Centaurea aegialophila Wagenitz: L2, Sekerciler 2018; L1,
Sekerciler 2005; L3, Sekerciler 2045; L8, Sekerciler 2142;
L9, Sekerciler 2184; L10, Sekerciler 2221; L12, Sekerciler
2340; L11, Sekerciler 2279; L13, Sekerciler 2420; D. Akd.
el.

Centaurea hyalolepis Boiss.: N 35° 38" 46.1" EQ 34° 25”
32.7’,5m, L17, Sekerciler 2738; Ir.-Tur. el.

Carthamus lanatus L. ssp. baeticus (Boiss. et. Reut.)
Nyman: N 35° 377 29.3° EO 34° 22” 6.9, 4 m, L15,
Sekerciler 2601; N 35° 36” 24.1” E0 34° 20” 32.1°, 2 m, L14,
Sekerciler 2517

Scolymus hispanicus L.: L2, Sekerciler 2019; L14, dere
kenari, Sekerciler 2518; L16, Sekerciler 2662; LI15,
Sekerciler 2602; Akd. el.

Biological Diversity and Conservation —4/ 2 (2011) 197

Cichorium spinosum L.. L2 Sekerciler, 2020; L15,
Sekerciler 2603; L16, Sekerciler 2663; L18, Sekerciler 2779;
L17, Sekerciler 2739; Akd. el.

Cichorium intybus L.: N 35° 36” 43" EQ 34° 21” 5.2°, 1 m,
L14, dere kenari, Sekerciler 2519

Cichorium endivia L.: N 35° 36” 43" EO 34° 21” 5.2°, 1 m,
L14, dere kenari, Sekerciler 2520

Tolpis virgata (Desf.) Bertol: N 35° 36” 24.1" EOQ 34° 20”
32.1°, 2 m, L14, Sekerciler 2521; Akd. el.

Hedypnois rhagadioloides (L.) F. W. Schmidt (Syn: H.
cretica (L.) Dum.- Cours): L3, Sekerciler 2046; L9,
Sekerciler 2185; L13, Sekerciler 2422; 114, Sekerciler 2522;
L15, Sekerciler 2604; L16, Sekerciler 2665; L18, Sekerciler
2780; L17, Sekerciler 2740; Akd. el.

Picris cyprica Lack: N 35° 41” 14.7* EO 34° 32” 45.8’, 0 m,
L18, Sekerciler 2781; D. Akd. el.

Picris altissma Del.: N 35° 36” 48.7" EO 34° 20” 52.8’, 0 m,
L14, Sekerciler 2523; L15, Sekerciler 2605; L17, Sekerciler
2741; Akd. el.

Crepisfoetida L. ssp. foetida: L3, Sekerciler 2047

Crepis aspera L.: N 35° 36” 24.1° EOQ 34° 20” 32.1’, 2 m,
L14, Sekerciler 2524; N 35° 38” 46.1° E0 34° 257 32.7°, 5 m,
L17, Sekerciler 2742

Aetheorhiza bulbosa (L.) Cass. (Syn: A. bulbosa (L.) Cass.
ssp. microcephala Rech. fil.): L10, Sekerciler 2222; L12,
Sekerciler 2341; L11, Sekerciler 2280; L16, Sekerciler 2666,
D. Akd. el.

Leontodon tuberosus L. L7, Sekerciler 2128; LI1,
Sekerciler 2281; N 35° 38” 48.6° E0 34° 25” 39’, L10,
Sekerciler 2223; L13, Sekerciler 2423; Akd. el.

Taraxacum cyprium Lindberg f.: L7, Sekerciler 2129; L9,
Sekerciler 2186

Taraxacum aprogenes Meikle: N 35° 38” 48.6" EQ 34° 25”
39’, L10, Sekerciler 2224; End., VU

Reichardia picroides (L.) Roth: N 35° 38” 30.9” EQ 34° 25”
12°, 1 m, L13, Sekerciler 2425; L16, Sekerciler 2667; Akd.
el. VU

Sonchusoleraceus L.: N 35° 37” 40.3" EO 34° 22” 16.5’, L9,
1 m, Sekerciler 2187; N 35° 36” 24.1” E0 34° 20” 32.1°, 2 m,
L14, Sekerciler 2525

Sonchus tenerrimus L.: N 35° 36” 20.9” EO 34° 20” 33.7,
L12, Sekerciler 2342; Akd. el.

Tragopogon sinuatus Avé-Lall. (Syn: T. longirostris Bisch.
ex Sch. Bip.): L12, Sekerciler 2343; N 35° 38” 30.9’ EO 34°
25”7 12°, 1 m, L13, Sekerciler 2426; N 35° 36” 43’ E0 34° 21~
5.2°, 1 m, L14, Sekerciler 2526

Urospermum picroides (L.) F.W.Schmidt: N 35° 36” 20.9’
EO0 34° 20” 33.7’, L12, Sekerciler 2344; N 35° 41” 31.5” EO
34° 34” 22.4°, L11, Sekerciler 2282; L13, Sekerciler 2427,
Akd. el.

PLUMBAGINACEAE

Limonium sinuatum (L.) Mill.: L2, Sekerciler 2021; L15,
Sekerciler 2606; L16, Sekerciler 2668; Akd. el.

Limonium albidum (Guss) Pignatti ssp. cyprium Meikle: L1,
Sekerciler 2006; L3, Sekerciler 2048; L6, Sekerciler 2108;
End., CR

Limonium virgatum (Willd.) Fourr.: L1, Sekerciler 2007; L3,
Sekerciler 2049; L4, Sekerciler 2071; L6, Sekerciler 2109;
L5, Sekerciler 2094; L8, Sekerciler 2143; L16, Sekerciler
2669; L17, Sekerciler 2743; Akd. el.

Limonium echioides (L.) Mill. ssp. exaristatum (Murb.)
Maire: N 35° 36” 48.77 EO 34° 20” 52.8°, 1 m, L14,
Sekerciler 2527

PRIMULACEAE
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Cyclamen persicum Mill.: L7, Sekerciler 2130; L3,
Sekerciler 2144; L9, Sekerciler 2188; L12, Sekerciler 2345;
L11, Sekerciler 2283; L13, Sekerciler 2428; D. Akd. el.
Anagallis arvensis L. var. caerulea Gouan: L9, Sekerciler
2189; L10, Sekerciler 2225; L12, Sekerciler 2346; L11,
Sekerciler 2284; .13, Sekerciler 2430

Anagallis arvensis L. var. arvensis: L14, Sekerciler 2528; N
35°38”46.1° E0 34° 25 32.7°, 5 m, L17, Sekerciler 2744
Samolus valerandi L.: N 35° 38” 46.1" EQ 34° 25” 32.7°, 5
m, L17, Sekerciler 2745; Kozmopolitan

OLEACEAE
Olea europaea L.: N 35° 38” 12.4° EQ 34° 24” 39.3°, 0 m,
L16, Sekerciler 2670

APOCYNACEAE
Nerium oleander L.: L2, Sekerciler 2022; L5, dere kenari,
Sekerciler 2095; L16, Sekerciler 2671; Akd. el.

GENTIANACEAE

Blackstonia perfoliata (L.) Hudson ssp. intermedia: N 35°
377 29.3° EO 34° 22”7 6.9, 4 m, L15, Sekerciler 2607; N 35°
387 46.1° E0 34° 257 32.7°, 5 m, L17, Sekerciler 2746
Blackstonia acuminata (Koch et Ziz) Domin (Syn: B.
perfoliata (L.) Hudson ssp. seratonia W. Koch ex Reichb.):
N 35° 36” 48.7° EO 34° 20” 52.8’, 0 m, L14, Sekerciler 2529;
N 35°38”35.9° E0 34°25” 19.1°, 5 m, L16, Sekerciler 2672
Centarium erythraea Rafn ssp. rhodense (Boiss. et Reuter)
Melderis: N 35° 36” 24.1° E0 34° 20” 32.1°, L14, Sekerciler
2530; N 35° 377 29.3” E0 34° 22” 6.9°, 4 m, L15, Sekerciler
2608; Akd. el.

Centarium pulchellum (Swartz) Druce: L11, Sekerciler
2285; N 35°36” 43 E0 34° 217 5.2°, 1 m, L14, dere kenari,
Sekerciler 2531; L16, Sekerciler 2673; L17, Sekerciler 2747

BORAGINACEAE

Heliotropium hirsutissmum Grauer.: L5, dere kenari,
Sekerciler 2096; D. Akd. el.

Cynoglossum creticum Mill.: L12, Sekerciler 2347; L13,
Sekerciler 2432; L14, Sekerciler 2532; L16, Sekerciler 2674
Anchusa aegyptiaca (L.) DC: N 35° 38” 48.6° EQ 34° 25”
39’, L10, Sekerciler 2226; N 35° 38” 30.9” E0Q 34° 25" 12, 1
m, L13, Sekerciler 2434

Anchusa humilis (Desf.) 1. M. Johnst. (Syn: Anchusa
aggregata Lehm.): L12, Sekerciler 2348; L14, Sekerciler
2533; L15, Sekerciler 2609; Akd. el.

Lithodora hispidula (Sm.) Griseb ssp. versicolor Meikle: L4,
Sekerciler 2072; L10, Sekerciler 2227; N 35° 38” 19.5° EO
34°24” 46.5°, L13, Sekerciler 2435;

Echium angustifolium Mill.: L2, Sekerciler 2023; LS5,
Sekerciler 2097; L8, Sekerciler 2145; L10, Sekerciler 2228;
L14, Sekerciler 2534; L15, Sekerciler 2610; L16, Sekerciler
2675; D. Akd. el.

Echium arenarium Guss.: L10, Sekerciler 2229; LI11,
Sekerciler 2286; L15, Sekerciler 2611; L16, Sekerciler 2677,
L17, Sekerciler 2748; Akd. el.

CONVOLVULACEAE

| pomoea stolonifera (Cyr.) J.F. Gmel.: L2, Sekerciler 2024;
L4, Sekerciler 2073; L6, Sekerciler 2110; L14, Sekerciler
2787; L16, Sekerciler 2679

Convolwulus oleifolius Desr. var. oleifolius: N 35° 38” 16.2’
EO 34° 24” 45.8°, 0 m, L16, Sekerciler 2680; N 35° 38 52.8’
E0 34°25”42.4°, 0 m, L17, Sekerciler 2749; Akd. el.
Convolwulus althaeoides L.: L14, Sekerciler 2535; L15,
Sekerciler 2612; L16, Sekerciler 2681; L17, Sekerciler 2250,
Akd. el.

Convolvulus arvensis L.: N 35° 38” 22.2" E0 34° 24 48.7°, 8
m, L16, Sekerciler 2683; Kozmopolitan

Cressa cretica L.: L3, Sekerciler 2050

Cuscuta plantiflora Ten.: N 35° 38” 20.4” EQ 34° 24” 47.7’,
8 m, L13, Sekerciler 2437

SOLANACEAE.
Solanum nigrum L.: N 35° 37 38.7° EQ 34° 22” 17.6’, 10 m,
L9, Sekerciler 2190; Kozmopolitan

SCROPHULARIACEAE

Verbascum sinuatum L.: N 35° 36” 43" EQ 34° 217 5.2", 1 m,
L14, Sekerciler 2536; N 35° 38” 35.9” E0 34° 25" 19.1°, 5 m,
L16, Sekerciler 2684; Akd. el.

Linaria chalepensis (L.) Mill.: N 35° 41” 31.6" EQ 34° 34"
35.7°,8 m, L11, Sekerciler 2287; D. Akd. el.

Misopates orontium (L.) Rafin: N 35° 41” 31.6” EQ 34° 34”
35.7°, 8 m, L11, Sekerciler 2288

Veronica cymbalaria Bodard.: N 35° 37”7 29.9’ EQ 34° 22"
12.5°, L9, dere kenari, Sekerciler 2191; Akd. el.

Veronica anagallis-aquatica L.: N 35° 36” 24.1” EQ 34° 20”
32.1°, 2 m, L14, Sekerciler 2537; Kozmopolitan
Parentucellia latifolia (L.) Caruel: N 35° 41” 31.6° EQ 34°
347 35.7°,8 m, L11, Sekerciler 2289; Akd. el.

Odontites cypria Boiss.: N 35° 36” 48.7" EQ 34° 20” 52.8°, 0
m, L14, Sekerciler 2538; End., EN

OROBANCHACEAE

Orobanche minor Sm. var. minor: N 35° 38” 19.5" EO 34°
24” 46.5°, 5 m, L13, Sekerciler 2438; N 35° 36 20.9” E0 34°
20”7 33.7°, L12, Sekerciler 2349

VERBENACEAE
Vitex agnus-castus L.: L5, Sekerciler 2098; L15, Sekerciler
2613; L14, Sekerciler 2539; Akd. el.

LAMIACEAE (LABIATAE)

Origanum majorana L. var. tenuifolium Weston: N 35° 36”
48.7° E0 34° 20” 52.8°, 0 m, L14, Sekerciler 2540; N 35° 37”
29.3 E0 34° 227 6.9°, 4 m, L15, Sekerciler 2614; End., EN
Thymus capitatus (L.) Hoffsgg (Syn: Coridothymus
capitatus (L.) Reichb. f.): L2, Sekerciler 2025; L1, Sekerciler
2008; L4, Sekerciler 2074; L5, Seckerciler 2099; L6,
Sekerciler 2111; L7, Sekerciler 2132; L13, Sekerciler 2439;
L17, Sekerciler 2751; Akd. el.

Micromeria nervosa (Desf.) Benth.: L9, Sekerciler 2192;
L12, Sekerciler 2350; L11, Sekerciler 2290; L14, Sekerciler
2541; Akd. el.

Salvia fruticosa Mill.: L6, Sekerciler 2112; L7, Sekerciler
2132; L9, Sekerciler 2193; L12, Sekerciler 2351; D. Akd. el.
Salvia viridis L.: N 35° 38” 48.6" EO 34° 25” 39’, L10,
Sekerciler 2230; Akd. el.

Salvia verbenaca L.: L10, Sekerciler 2231; N 35° 36” 20.9
EO 34° 20” 33.7°, 0 m, L12, Sekerciler 2352; N 35° 38 30.9’
EO0 34°25” 12°, L13, Sekerciler 2440; Akd. el.

Prasium majus L.: L8, Sekerciler 2146; 19, dere kenari,
Sekerciler 2194; L10, Sekerciler 2232; L12, Sekerciler 2353;
L11, Sekerciler 2291; L13, Sekerciler 2441; Akd. el.
Teucrium creticum L.:. L14, Sekerciler 2542; N 35° 36”
20.9° EO 34° 20” 33.7°, 0 m, L12, dere kenari, Sekerciler
2354; D. Akd. el.

Teucrium divaricatum [Sieber ex] ssp. canescens (Celak)
Holmboe: N 35° 36” 24.1° EO 34° 20” 32.1°, 2 m, L14,
Sekerciler 2543; End., VU

Teucrium micropodioides Rouy: L2, Sekerciler 2026; L3,
Sekerciler 2051; L4, Sekerciler 2075; L15, Sekerciler 2615;
End., VU
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Teucrium karpasiticum Hadjik. &Hand: L1, Sekerciler
2009; N 35°36” 24.1” E0 34° 20” 32.1°, 2 m, L14, Sekerciler
2544; End. (Hadjikyriakou and Hand, 2008)

PLANTAGINACEAE

Plantago coronopus L. ssp. commutata (Guss.) Pilger: L10,
Sekerciler 2233; N 35° 38 30.9° E0 34° 25” 12°, 1 m, L13,
Sekerciler 2444 ;N 35° 36” 43’ EO 34° 21”7 5.2°, 1 m, L14,
Sekerciler 2545; 117, Sekerciler 2752; D. Akd. el.

Plantago lagopus L.: N 35° 37” 40.3” E0Q 34° 22” 16.5’, L9,
Sekerciler 2195; N 35° 36” 24.1° E0 34° 20” 32.1°, 2 m, L14,
Sekerciler 2546; Akd. el.

AMARANTHACEAE
Bosea cypria Boiss. ex Schinz et Autran: N 35° 37” 29.3" EO
34°22” 6.9, 4 m, L15, Sekerciler 2616; End., EN

CHENOPODIACEAE

Beta wulgaris L. ssp. maritima (L.) Arcang. (Syn: Beta
maritima): L16, Sekerciler 2685; L15, Sekerciler 2617; L14,
dere kenari, Sekerciler 2547; L11, Sekerciler 2292; L17,
Sekerciler 2753

Chenopodium murale L.: L17, Sekerciler 2754; N 35° 38”
12.4> E0 34° 24 39.3°, 0 m, L16, Sekerciler 2687; N 35° 37”
31.7° EO 34° 21” 59°, 0 m, L15, tuzlu tavalar, Sekerciler
2618; Kozmopolitan

Salsola kali L.: L2, Sekerciler 2027; L3, Sekerciler 2052; L6,
Sekerciler 2113; LS5, Sekerciler 2100; L14, Sekerciler 2548;
L16, Sekerciler 2689; L17, Sekerciler 2755

POLYGONACEAE

Polygonum maritimum L.: N 35° 41” 31.5” EQ 34° 34” 22.4°,
2 m, L11, Sekerciler 2293

Polygonum equisetiforme Sm.: N 35° 37” 29.3" EQ 34° 22~
6.9’,4 m, L15, Sekerciler 2619

Rumex dentatus L. ssp. mesopotamicus Rechinger f.: N 35°
387 46.1° E0 34° 25” 32.7°, 5 m, L17, Sekerciler 2756; N 35°
387 12.4’ EQ 34° 24” 39.3’, L16, Sekerciler 2690; N 35° 36”
43’ E0 34° 217 5.2°, 1 m, L14, dere kenari, Sekerciler 2549

ARISTOLOCHIACEAE

Aristolochia sempervirens L.: L9, Sekerciler 2196; L12,
Sekercile, 2356; L13, Sekerciler 2445; L14, Sekerciler 2550;
Akd. el.

SANTALACEAE

Thesium humile Vahl.: N 35° 36” 20.9" E0 34° 20” 33.7°, 0
m, L12, dere kenari, Sekerciler 2355; N 35°41” 31.5” EO 34°
347 22.4°, 2 m, Zafer L11, Sekerciler 2294; L13, Sekerciler
2446; Akd. el.

EUPHORBIACEAE

Euphorbia peplis L.: L3, Sekerciler 2053; L4, Sekerciler
2076; Akdeniz el.

Euphorbia cassia Boiss. ssp. cassia: L1, Sekerciler 2010; L6,
Sekerciler 2114; L14, Sekerciler 2551; L16, Sekerciler 2691
Euphorbia peplus L.: L10, Sekerciler 2234; L12, Sekerciler
2357; L11, Sekerciler 2295; L13, Sekerciler 2447; LI16,
Sekerciler 2693

Euphorbia paralias L.: L2, Sekerciler 2028; L3, Sekerciler
2054; Akd. el., EN

Euphorbia terracina L.: L9, Sekerciler 2197; N 35° 377
29.3° E0 34° 227 6.9’, 4 m, L15, Sekerciler 2620; Akd. el.
Andrachne telephioides L.: L3, Sekerciler 2055; L10,
Sekerciler 2235; L11, Sekerciler 2296; 112, Sekerciler 2358;
L13, Sekerciler 2448; L14, Sekerciler 2552; L15, Sekerciler
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2621; L16, Sekerciler 2694; L18, Sekerciler 2782; L17,
Sekerciler 2757
Mercurialisannua L.: N 35°41” 31.5” EQ 34° 34” 22.4°, L11
Sekerciler 2297; N 35° 36” 24.1” EO 34° 20” 32.1°, 2 m, L14,
Sekerciler 2553

URTICACEAE

Parietaria cretica L.: L15, kayalik bolge, Sekerciler 2622;
L16, tuzlu tavalar, Sekerciler 2695; L17, Sekerciler 2758;
Akd. el.

ORCHIDACEAE

Ophrys kotschyi H. Fleischm. et So6: N 35° 38” 30.9” EO 34°
257 12°, 1 m, L13, Sekerciler 2449; End., EN

Serapias vomeracea (Burm. f.) Brig. ssp. orientalis W.
Greuter: N 35° 38” 19.5° EO 34° 24” 46.5°, 5 m, L13,
Sekerciler 2450; D. Akd. el.

IRIDACEAE
Gladiolus triphyllus (Sm.) Ker-Gawler: N 35° 37” 40.3’ EO
34°22716.5%, L9, Sekerciler 2198; End., EN

AMARYLLIDACEAE
Narcissustazetta L.: L8, Sekerciler 2147
Pancrattum maritimum L.: L8, Sekerciler 2148; Akd. el. NT

DIOSCOREACEAE
Tamus communis L.: N 35°41” 31.6” EO 34° 34” 35.7’, 8 m,
L11, Sekerciler 2298

LILIACEAE

Smilax aspera L.: L2, Sekerciler 2029; L3, Sekerciler 2056;
L4, Sekerciler 2077; L9, Sekerciler 2199; L13, Sekerciler
2451; L14, Sekerciler 2554

Asparagus acutifolius L.: N 35° 38” 16.2" EQ 34° 24” 45.8’,
L16, Sekerciler 2697; L17, Sekerciler 2759; Akd. el.
Asparagus stipularis Forssk.: L2, Sekerciler 2030; L3,
Sekerciler 2057; L5, Sekerciler 2101; L11, Sekerciler 2299;
L13, Sekerciler 2453

Asphodelus aestivus Brot.: N 35° 41” 31.6” EQ 34° 34” 35.7°,
8 m, L11, Sekerciler 2300; Akd. el.

Allium neapolitanum Cyr.: L9, Sekerciler 2200; L10,
Sekerciler 2236; L12, Sekerciler 2359; L11, Sekerciler 2301;
L13, Sekerciler 2454; Akd. el.

Allium ampeloprasum L.: N 35° 36” 48.7’ EOQ 34° 20” 52.8’,
0 m, L14, Sekerciler 2555; L16, Sekerciler 2698; L17,
Sekerciler 2760; Akd. el.

Bellevalia trifoliata (Ten.) Kunth: L10, Sekerciler, 2237,
L12, Sekerciler 2360; N 35° 38” 30.9” E0 34° 25” 12, 1 m,
L13, Sekerciler 2457; Akd. el.

Bellavalia nivalis Boiss et Kotschy: L11, Sekerciler 2302; N
35°38”19.5° E0 34° 24 46.5°, 5 m, L13, Sekerciler 2458

JUNCACEAE

Juncus rigidus Desf.: L14, Sekerciler 2557; N 35° 38” 20.4°
EO0 34°24” 47.7°, 8 m, L13, Sekerciler 2460

Juncus subulatus Forssk.: N 35° 36” 48.7”" EO 34° 20” 52.8’,
0 m, L14, Sekerciler 2558; Akd. el.

ARACEAE
Arum hygrophilum Boiss.: L3, Sekerciler 2058

CYPERACEAE

Cyperus capitatus Vand.: N 35° 37” 40.3” EQ 34° 22” 16.5’,
L9, Sekerciler 2201; L15, Sekerciler 2623

Scirpoides holoschoenus (L.) Sojak (Syn. Scirpus romanus
L.): N 35° 36" 20.9’ EO 34° 20” 33.7°, L12, Sekerciler 2361;
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N 35° 387 30.9” E0 34° 25” 12°, 1 m, L13, Sekerciler 2461;
L16, Sekerciler 2699; L17, Sekerciler 2761

Schoenus nigricans L.: L4, Sekerciler 2078; L5, Sekerciler
2102; N 35°38” 19.5” E0 34° 24” 46.5°, 5 m, L13, Sekerciler
2462

Carex flacca Schreb. ssp. serrulata (Biv.) Greuter: L13,
Sekerciler 2463; L16, Sekerciler 2700; N 35° 37 29.3” EO
34°2276.9’, 4 m, L15, Sekerciler 2624; Akd. el.

POACEAE (GRAMINEAE)

Briza maxima L.: N 35° 41” 14.7" EO 34° 32” 45.8°, L18,
Sekerciler 2783

Dactylis glomerata L.: N 35° 41” 14.7° EQ 34° 32” 45.8,
L18, Sekerciler 2784; N 35° 38 52.8° E0 34° 257 42.7°, 0 m,
L17, Sekerciler 2762

Vulpia brevis Boiss. et Kotschy: L9, Sekerciler 2202; L12,
Sekerciler 2362; L11, Sekerciler 2303; L13, Sekerciler 2465
Lolium temulentum L.: L12, Sekerciler 2363

Lolium rigidim Gaud.: N 35° 36” 43" EQ 34° 21”7 5.2°, 1 m,
L14, Sekerciler 2559

Parapholis marginata Runemark: L13, Sekerciler 2466; N
35° 36” 48.7° EO 34° 20” 52.8°, 0 m, L14, Sekerciler 2560;
L16, Sekerciler 2701; L17, Sekerciler 2763; D. Akd. el.
Avena ventricosa Bal. ex Cosson: L14, Sekerciler 2561; L16,
Sekerciler 2702

Rostraria berthea (Syn: Lopochloa berythea Boiss. et.
Blande): L15, Sekerciler 2625; L16, Sekerciler 2703; D. Akd.
el.

Lophochloa cristata (L.) Hyl. (Syn: Koelaria phleoides
(Vill.) Pers, K. cristata (L.) Bertol.): L3, Sekercile, 2059; L4,
Sekerciler 2079; L14, Sekerciler 2562; L16, Sekerciler 2704
Phalaris paradoxa L.var. praemorsa Coss. et Durieu: N 35°
36" 43’ E0 34°21” 5.2, 1 m, L14, Sekerciler 2563; Akd. el.
Phalaris aquatica L. (Syn: P. tuberosa L.): N 35° 38” 46.1’
EO0 34°25”32.7°, 5 m, L17, Sekerciler 2764; Akd. el.

Maillea crypsoides (Urv.) Boiss. (Syn: Phleum crypsoides
(Urv.) Hackel, Phlaris crypsoides Urv.: N 35° 36” 20.9" EO
34°20” 33.7°, L12, Sekerciler 2364; D. Akd. el. NT
Polypogon maritimus Willd.: N 35° 36” 48.7° EQ 34° 20”
52.8°, 0 m, L14, Sekerciler 2564; Avr.- Sib. el.

Polypogon semiverticillatus (Forssk.) Hyl. (Syn: P. viridis
(Gouan) Breistr: N 35° 38” 35.9” EQ 34° 25” 19.1°, 5 m, L 16,
Sekerciler 2705; Avr.- Sib. el.

Lagurus ovatus L.: N 35° 36” 20.9” EQ 34° 20" 33.7’, L12,
Sekerciler 2365; N 35° 41” 14.7° E0 34° 32” 45.8°, L18,
Sekerciler 2785; Akd. el.

Oryzopsis miliacea (L.) Aschers. et Schweinf. (Piptatherum
miliaceum (L.) Casson): L14, Sekerciler 2565; L15,

4. Sonuglar ve tartisma

Sekerciler 2626; L16, Sekerciler 270; L17, Sekerciler 2765;
Akd. el.

Bromus diandrus Roth: N 35° 38” 35.9” EQ 34° 25” 19.1°, 5
m, L16, Sekerciler 2708; N 35° 38” 46.1° E0 34° 25 32.7°, 5
m, L17, Sekerciler 2766

Bromus rigidus Roth: L9, Sekerciler 2203; L13, Sekerciler
2467; L15, Sekerciler 2627; N 35° 38” 16.2° E0 34° 24~
45.8°, 0 m, L16, Sekerciler 2709

Bromus sterilis L. var. velutinus Volkart: L9, Sekerciler
2204; L12, Sekerciler 2366; L11, Sekerciler 2304
Brachypodium pinnatum (L.) P. Beauv: N 35° 36” 24.1’ EO
34°20” 32.1°, 2 m, L14, Sekerciler 2566; Avr.- Sib. el.
Trachynia distachya (L.) Link: N 35° 36” 24.1’ EO 34° 20”
32.1°, 2 m, L14,Sekerciler 2567; Akd. el.

Agropyron haifense (Meld.) Bor: L4, Sekerciler 2080; L16,
Sekerciler 2710; N 35° 37 29.3° E0 34° 22” 6.9°, 4 m, L15,
Sekerciler 2628; L16, Sekerciler 2711; L17, Sekerciler 2767
Aegilops geniculata Roth: N 35° 36” 48.7" EQ 34° 20” 52.8°,
Om, L14, Sekerciler 2568; N 35° 38” 35.9* E0 34° 25” 19.1,
S5m, L16, Sekerciler 2713; Akd. el.

Hordeum bulbosum L.: L14, Sekerciler 2569; LI15,
Sekerciler 2629; N 35° 38” 16.2° E0 34° 24” 45.8°, 0 m, L16,
Sekerciler 2714

Cynodon dactylon (L.) Pers. var. dactylon: L3, Sekerciler
2061; L4, Sekerciler 2082; L5, Sekerciler 2104

Cynodon dactylon (L.) Pers. var. villosus Regel: L3,
Sekerciler 2060; L4, Sekerciler 2081; L5, Sekerciler 2103;
L14, Sekerciler 2570; L16, Sekerciler 2716; L18, Sekerciler
2786; L17, Sekerciler 2768

Hyparrhenia hirta (L.) Stapf: L9, Sekerciler 2205; N 35° 36”
24.1 EO 34° 20” 32.1°’, 2 m, L14, Sekerciler 2571; L15,
Sekerciler 2630.

Imperata cylindrica (L.) Raeuschel: L2, Sekerciler 2031; L6,
Sekerciler 2115; L14, dere kenari, Sekerciler 2572; L15,
Sekerciler 2631

Koelaria cristata (L.) Pers. (Syn: K. phleoides, Laphochloa
cristata): L3, Sekerciler 2062; L4, Sekerciler 2083; L14,
Sekerciler 2573; L16, Sekerciler 2717

Leptochloa filiformis (Lam.) P. Beauv. (Syn: Festuca
filiformis Lam.): N 35° 38” 30.9” E0 34° 25” 12.0°, 0 m, L13,
Sekerciler 2471; N 35° 41” 31.5” EQ 34° 34" 22.4°, 2 m, L11,
Sekerciler 2305

I1) PTERIDOPHYTA

EQUISETACEAE

Equisetum ramosissimum Desf.: L8, Sekerciler 2149; L12,
Sekerciler 2367; N 35° 38” 19.5° E0 34° 24” 46.5°, L13,
Sekerciler 24698; L 14, Sekerciler 2574

Aragtirma bolgesi olarak, insan tahribatinin Kibris’in diger bolgelerinden daha az olan Karpaz Yarimadasi
icinde yer alan Karpaz Milli Parki’nin kuzey kumul sahilleri secildi. Caligma alani, Meikle’nin fitocografik olarak
ayirdigr 8 alt bolgeden 8. bolge iginde yer almaktadir. Yiikseklik deniz seviyesinden baslayip en fazla 10-15 metreye
cikmaktadir. Bazi sahillerde hareketli kum tepelerinden dolayr ortlis orami diisikkken hemen gerisinde tepelerin
yiikseldigi sahillerde sabit kum tepeleri bulundugundan 6rtiis oran1 yiiksektir.

Calisma bolgesinde 20 Haziran 2009-22 Mayis 2010 tarihleri arasinda yapilan arazi ¢aligmalari sonucu
toplanan 800 bitki drneginin degerlendirilmesi sonucu 57 familyaya ait 188 cins ve 275 tiir ve tiir alt1 takson tespit
edilmistir (Tablo 2). Bolgede Akdeniz kokenli bitkiler yogundur. Arastima bolgesi Akdeniz fitocografik bolgesinde yer
aldig1 icin bu beklenen bir sonugtur. Aragtirma alaninda en ¢ok tiir iceren familyalar Asteraceae, Fabaceae, Poaceae,
Apiaceae, Lamiaceae, Caryophyllaceae, Liliaceae, Boraginaceae, Scrophuariaceae ve Euphorbiaceae olarak
belirlenmistir. En zengin 10 familyanin diger familyalara oran1 % 64’°diir. Geri kalan 47 familyaya dagilmis tiirlerin

orant ise % 36’dir (Tablo 3).
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Tablo2. Toplanan bitkilerin bitki gruplarina gore dagilimu

Bolim Takson | Simf Takson | Alt simif Takson
Pteridophyta 1
Spermatophyta | 274
Gymnospermae 3
Angiospermae 271
Dicotylodonae 220
Monocotyledonae 51

Tablo3. Arastirma bolgesinde toplanan tiirlerin familyalara gére dagilimi
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Familyalar Tiir sayist %
Asteraceae 46 16.72
Fabaceae 35 12.72
Poaceae 30 10.9
Apiaceae 12 4.36
Lamiaceae 11 4
Caryophyllaceae 11 4
Liliaceae 8 2.9
Boraginaceae 7 2.54
Scrophulariaceae 7 2.54
Euphorbiaceae 7 2.54
Digerleri 101 36.72
Toplam 275 100

Hadjichambis vd.’nin (2004) Kibris’in gliney kumullarin1 kapsayan caligmalarinda ve arastirma bolgesiyle
benzer ekolojik 6zelliklere sahip olan Anamur Antik Kenti ve ¢evresindeki floristik arastirmada (Evren ve Mustafa,
2010) elde ettikleri veriler Tablo 6’da verilmistir. Bu wveriler c¢alisma bolgesinden elde edilen sonuglarla
kargilagtirildiginda, bu bolgenin floristik agidan sahip oldugu zenginlik bir kez daha goriilmiis olacaktir. Kibris kumul
floras1 {izerine yapilmis genel calismada tiir sayisi bakimindan en zengin familya Fabaceae bulunurken, arastirma
bolgesinde Kibris florasinda da en ¢ok tiir igeren familya olan Asteraceae familyasi bulunmustur. Bu familya;
iiyelerinin &zellikle 6zellesmis tohumlar1 ve yiiksek ekolojik toleranslari nedeniyle genis yayilis gostermektedir.
Caligma alaninda en ¢ok tiire sahip cinsler Trifolium sp., Slene sp. ve Euphorbia sp. olarak tespit edilmistir. Yapilan
calismaya gore, en cok tiire sahip cinsler Tablo 4’de ayrintili olarak verilmistir.

Tablo 4. Toplanan bitkilerin cinslere gore dagilimi

Cins Tiir say1st Oran (%)
Trifolium 9 3.27
Slene 6 2.18
Euphorbia 5 1.81
Lotus 4 1.45
Vicia 4 1.45
Anthemis 4 1.45
Limonium 4 1.45
Teucrium 4 1.45

Tespit edilen bitkilerin fitocografik bolgelere dagilimina bakildiginda 81 bitkinin Akdeniz kokenli ve 35
bitkinin de Dogu Akdeniz kokenli oldugu goriilmektedir. Avrupa- Sibirya kokenli 3, Tran- Turan kokenli ise 2 bitki
tirtine rastlanmigtir (Tablo 5). Bu sonugtan bolgenin tamamen Akdeniz fitocografik bolgesine dahil oldugu
goriilmektedir. Ayrica bitkilerin deniz seviyesinden toplanmis olmasi da bu orani etkilemistir.

Tablo 5. Tiirlerin fitocografik bolgelere gore dagilimi

Fitocografik Bolge Takson Sayisi %
Akdeniz 81 29.5
Dogu Akdeniz 35 12.8
Avrupa- Sibirya 3 11
fran- Turan 2 0.72
Genis Yayilish ve Bilinmeyen 153 55.88
Toplam 274 100
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Calisma alani endemizm bakimindan zengindir. Bugiine kadar Kibris’da tespit edilen 128 endemigin 47’si
Kuzey Kibris’da yer almaktadir. Karpaz Milli Parki i¢inde ise simdiye kadar 24 endemik bitki tespit edilmistir. Milli
Parkin kuzey kumullarin1 kapsayan ¢alisma bolgesinde ise 19 endemik bitkiye rastlanmistir. Ayrica, Hadjichambis
vd.’nin (2004) Kibris’in kiyr kumullarinda yaptiklari ¢aligmada 21 endemik tiir tespit ettikleri goz 6niinde bulunursa
¢alisma alaniin endemizm bakimindan beklenenden daha zengin oldugu goriilmektedir.

Tablo 6. Yapilan ¢alismanin benzer ¢alismalarla karsilastiriimasi

Kibris  kumul  florasi | Karpaz Milli Parki Kuzey | Anamur Antik Kenti ve gevresi
(Hadjichambis vd. 2004) Kumullart (Sekerciler | (Evren ve Mustafa, 2010)
2010)
Tiir sayis1 352 275 350
Familya 65 57 74
Cins 217 188 260
Endemik tiir say1st 21 (5.9%) 19 (6.9%) 13 (3.7%)
___________ |
Gymnospermae 5 3 4
Angiospermae 80 51 46
Monocotyledonae
Angiospermae 267 219 298
Dicotyledonae
Familyalar (%)
Asteraceae 14 16.3 114
Fabaceae 15 13 10.0
Poaceae 13 10.7 7.1

Endemik ve nadir bitkilerin korunmasimi saglamak igin belirledigi tehlike katagorilerinde IUCN’in 1996
yilinda yayinlamis oldugu ‘Red Data Book Listesi’ Kibris’1 da kapsamaktadir. Buna gore, tehlike katagorilerine giren
endemik ve nadir tiirlerden 53’ Kuzey Kibris’da yer alirken bunlarm 34’ Karpaz Yarimadasi’'nda bulunmaktadir.
Calisma alaninda ise listeye giren 21 tiir bulunmaktadir. Buna gére; ¢alisma bolgesinde sadece Zafer Burnu’ndaki
istasyondan toplanan Limonium albidum ssp. cyprium yakin gelecekte yok olma riski altinda olan CR(Critically

endangered) kategorisine dahildir. Bunun yaninda EN(Endangered) tehlike kategorisine giren 11 tiir, VU(Vulnerable)
tehlike kategorisine giren 7 tiir ve NT(Near threatened) tehlike kategorisine giren 2 tiir tespit edilmistir. Tehlike
kategorilerine giren bu tiirler ayrintili olarak Tablo 7°de verilmistir.

Bugiine kadar, Karpaz Boélgesi’nde bulunan sahiller sehir merkezlerine uzak oldugundan ¢ok fazla tercih
edilmemis, dolayisiyla bu bolgede Dipkarpaz Kdyii’niin gevresi ile sinirli kalan tarimsal faaliyetler ve otlatma haricinde
tehdit edici unsur bulunmamaktaydi. Fakat son zamanlarda adada insan etkisi en az gorillen bu bolge turizme
kazandirilmak istenmekte ve tehdit edici unsurlar giinden giine artmaktadir. Bu durumun, ¢ok hassas vejetasyonlar olan
kiy1t kumullarini daha ¢ok etkilemesi beklenmektedir.

Tablo 7. IUCN kategorilerine gore tir listesi

Tehlike katagorileri Torler Endemizm durumu

CR Limonium albidum ssp. cyprium endemik

EN Helianthemum obtusifolium endemik
Onabrychis venosa endemik
Sedum por phyreum endemik
Senecio glaucus ssp. cyprius endemik
Odontites cypria endemik
Origanum majorana var. tenuifolium endemik
Bosea cypria endemik
Ophrys kotschyi endemik
Gladiolus triphyllus endemik
Lotus cytisoides endemik degil
Euphorbia paralias endemik degil

VU Asperula cypria endemik
Onopordum cyprium endemik
Taraxacum aprogenez endemik
Teucrium divaricatum ssp. canescens endemik
Teucrium micropodioides endemik
Anthemis perfoliata endemik degil
Reichardia picroides endemik degil

NT Pancratium maritimum endemik degil
Maillea crypsoides endemik degil
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Tarimsal faaliyetler, kullanilan zirai ilaglar, avlanma, avcilarin ve ziyaretgilerin biraktigi ¢opler ve deniz
dalgalarinin kiyiya siiriikledigi ¢opler milli park alanini ayni zamanda kumullar tehdit eden unsurlardir. 2007 yilinda
Dipkarpaz Koyii’nden Zafer Burnu’na kadar, Zafer Burnu’nu 1siklandirma amaglandigi ileri siiriilerek yaklagik olarak
27 km mesafe boyunca 11000 voltluk elektrik hatti ¢ekilmistir. Bu enerji ortalama 15000 kisinin ihtiyacini karsilayacak
kapasitededir.

Karpaz Yarimadasi; sehir merkezlerine ve adanin diger bolgelerine mesafe olarak uzak oldugundan dolay1 ¢ok
fazla ragbet gormemektedir. Dolayisiyla dogal ekosistemi korunmustur. 1974 yilinda ¢ikan savasta da yine Karpaz
Bolgesi zarar gérmemistir. Karpaz Milli Parki sinirlan iginde devlet kurumuna ait birkag kiiciik tesisten bagka tesis
yoktur.

Caligma bolgesinde insanlarin biraktiklar: ayni zamanda, deniz dalgalart sonucu kiyiya vuran ¢opler disinda

insan tahribat1 azdir. Bu nedenle biyogesitlilik agisindan zengindir. Floristik zenginliginin bir diger sebebi ise, 6zellikle
Sakl1 Sahil ve Ronnas Deresi’nde oldugu gibi denize dokiilen mevsimlik derelerin bulunmasidir. Bu dereler yagislarin
oldugu zamanlar akmasina ragmen burda yasayan canlilara su kaynagi saglamaktadir.
Bolge milli park alani olarak ayrilmasmna ragmen heniiz yasal bir statiisii yoktur. Dolayisiyla bu zamana kadar
korunmus bu boélgenin bilingsizce kullanimini engelleyecek bir yasa bulunmamaktadir. Bélgede KKTC Cevre ve
Orman Bakanligi’nin yiiriittiigli bazi ¢alismalar olmasina ragmen bunlar genelde faunistik c¢alismalardir. Floristik
caligmalar yetersiz diizeydedir. Karpaz Bolgesi turizm agisindan aktif bir hale getirilmek istenmekte ve bununla ilgili
bircok proje diistiniilmektedir. Kibris’da dogal zenginligi kanitlanmig bu bdlgede yapilacak yasal diizenlemelerle ve
uygulamalarla bu bolgenin gelecekte de korunmasi miimk{in olabilir.
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Thediversity of lichen and lichenicolous fungi on Quercustaxa found in the Marmararegion (Turkey)
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Abstract

In the present study, lichens and lichenicolous fungi diversity were investigated on 10 Quercus taxa found in
the Marmara region and 159 lichens and 3 lichenicolous fungi taxa belonging to 57 genera were recorded from 182
localities. Of these 162 taxa, 13 taxa were recorded for the first time from the Marmara region. 132 taxa were
determined on Q. cerris, 98 taxa on Q. frainetto, 91 taxa on Q. petraea, 90 taxa on Q. pubescens, 42 taxa on Q.
virgiliana, 35 taxa on Q. infectoria, 27 taxa on Q. ithaburensis subsp. macrolepis, 26 taxa on Q. trojana, 14 taxa on Q.
robur, and 12 taxa on Q. coccifera.
Key words: Biodiversity, Epiphytic lichens, Lichenicolous fungi, Quercus, Turkey

%

Marmara boélgesinde (Tlrkiye) bulunan Quercus taksonlari iizerindeki liken ve likenikol mantar ¢esitiligi

Ozet

Bu c¢alismada, Marmara bolgesinde bulunan 10 farkli mese taksonu iizerindeki liken ve likenikol mantar
cesitliligi incelenmis ve 182 lokaliteden 57 cinse ait 159 liken ve 3 likenikol mantar taksonu kaydedilmistir. Toplam
162 taksondan 13 tanesi Marmara bdlgesinden ilk kez tespit edilmistir. Liken ve likenikol mantar taksonlarinin farkli
mese substratlar iizerindeki sayisal dagilhimi; Q. cerris 132 takson, Q. frainetto 98, Q. petraea 91, Q. pubescens 90, Q.
virgiliana 42, Q. infectoria 35, Q. ithaburensis subsp. macrolepis 27, Q. trojana 26, Q. robur 14 ve Q. coccifera 12
takson seklindedir.

Anahtar kelimeler: Biyogesitlilik, Epifitik likenler, Likenikol mantarlar, Quercus, Tirkiye
1. Introduction

Epiphytic bryophyte and lichen species composition is determined by substrate qualities such as age of tree,
chemical and physical properties of bark and habitat conditions (age and history of the woodland, forest productivity,
aspect, and climate (Ihlen et al., 2001; MeZaka et al., 2008).

Turkey has a very important area in terms of oak forests and oak species. Quercus are represented by 18
natural species in Turkey (Gunal, 1997). Quercus has an acidic bark and a good phorophyte for epiphytic lichen species
(Larsen et al., 2007). Ezer et al. (2010) analyzed the life strategies of bryophytes which form epiphytic vegetation and
they recorded 9 liverworts and 44 mosses and the trunks of Q. cerris was found suitable for “perennial stayer strategy”
bryophytes.

Lichenological studies in Turkey are mostly focused on general floristic characteristics. However recent years,
studies based on one substrate and/or relevant to epiphytic lichens are increased (Cobanoglu et al., 2008; Cobanoglu and
Sevgi, 2009; Giiveng et al., 2009; Oztirk and Giiveng, 2010; Oran, 2011). Cobanoglu et al. (2008), analyzed the
distribution of epiphytic lichen taxa on cut-fir trees and they were determined 72 lichen taxa. Besides, Cobanoglu and
Sevgi (2009), investigated the distribution of epiphytic lichens on Cedrus libani A. Rich. in Elmali Research Forest
along an altitudinal gradient and they found a clear relationship between all parameters (diameter, altitude and aspect)
with species richness. Gliveng et al. (2009), determined 20 epiphytic lichen species on Pinus nigra Arnd. subsp.
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pallasiana (Lamb.) Holmboe in Mount Uludag and they indicated some differences between the altitudes. In another
study, the distribution of epiphytic lichens on Abies nordmanniana (Steven) Spach subsp. bornmuelleriana (Mattf.)
Coode & Cullen forests were evaluated along an altitudinal gradient in Mount Uludag (Oztiirk and Giiveng, 2010). 46
taxa were recorded at 5 altitudes (1500-1900 m) and as a result, the distribution and species composition of epiphytic
lichens were found related with altitude.

In a study which made in recent times, epiphytic lichens were investigated on Fagus orientalis Lipsky and
Fagus sylvatica L. in the Marmara region and a total of 76 lichens and 1 lichenolous fungus were determined (Oran,
2011).

We aimed with this study to investigate lichens and lichenicolous fungi diversity on Quercus species in the
Marmara region and to have more information about the epiphytic species of oak trees.

2. Materials and methods

Lichen samples were collected from 182 different localities in the Marmara region (Balikesir, Bilecik, Bursa,
Canakkale, Edirne, Istanbul, Kirklareli, Kocaeli, Sakarya, Tekirdag, and Yalova provinces) between the year of 2005
and 2008 (Table 1). The lichen samples were examined using standart microscopic techniques and spot tests. Then they
were identified to species level with the aid of flora books and identification keys (Clauzade and Roux, 1985; Purvis et
al., 1992; Wirth, 1995; Brodo et al., 2001). Author abbreviations after scientific names are according to Brummitt &
Powell (1992). The specimens are kept in the herbarium of Uludag University (BULU) in Bursa.

2.1. Study area

The Marmara region occupies the northwest corner of Turkey and it has 67.000 square kilometers area
(Figure 1). This region consist of Anatolian and Thrace part. Uludag (2543 m), one of the main peaks in Anatolian part
and Yildiz Mountain (1031 m) one of the main peaks in Thrace part.

Due to the geographical position the Marmara region has different types of climate. The oceanic climate
dominates in the coast of the Black Sea, while the mediterranean climate influences the Marmara sea and the Aegean
sea coasts as well as the inland areas. The average annual precipitation is 500-1000 mm and the temperature is 14-16 °C
(Akman, 1990).
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Figure 1. Map of the Marmara region
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Table 1. Collecting localities

Locality number and Locality Altitude Coordinates Date
1. Balikesir, Balya, vicinity of Cakallar village, oak woodland 343m 39°43'N, 27° 34'E 26.07.2006
2. Balikesir, Ivrindi, road of Balya - Ivrindi, before 8 km from Ivrindi 303m 39°37'N, 27°32'E 26.07.2006
3. Balikesir, Centre, vicinity of Kuyualan, roadside 361m 39°33'N,27°41'E 27.07.2006
4. Balikesir, Balya, road of Habibler - Cigdem, 2 km from Habibler 530 m 39°42'N, 27° 29'E 27.07.2006
5. Balikesir, Balya, vicinity of Danisment, oak woodland 312m 39°52'N, 27° 38'E 27.07.2006
6. Balikesir, Balya, Danigment - Ilica forest road 174 m 39°50'N, 27° 42' E 27.07.2006
7. Balikesir, Centre, vicinity of Yagcilar 360m 39°51'N, 27°54'E 27.07.2006
8. Balikesir, Centre, vicinity of Bogazkdy, oak woodland 364m 39°50'N, 27°51'E 27.07.2006
9. Balikesir, Centre, road of Samli - Balikesir, vicinity of Ibirler 275m 39°45'N, 27°57'E 27.07.2006
10. Balikesir, Centre, vicinity of Tiirkali 275m  39°29'N, 27°51'E 28.07.2006
11. Balikesir, Centre, road of Konakpinar - S6pkdy, 5 km from 331m  39°25'N, 27°50'E 28.07.2006
Konakpinar, pine grove
12. Balikesir, Sindirgi, road of Sindirg: - Bigadig, junction of Simav 250m 39°17'N,28°11'E 28.07.2006
13. Balikesir, Bigadig, vicinity of Kayalidere, roadside 408 m 38°21'N,28°08'E 28.07.2006
14. Balikesir, Kepsut, road of Recepkdy - Babakdy, 2 km from 302m 39°44'N, 28°08'E 28.07.2006
Recepkdy
15. Balikesir, Susurluk, road of Susurluk - Dumankdy, before 3 km 238m 39°54'N, 28° 06' E 28.07.2006
from Dumankdy
16. Balikesir, Susurluk, vicinity of Kiraz, oak woodland 525m 39°54'N, 28°02'E 28.07.2006
17. Balikesir, Gonen, vicinity of Karaagacalan, roadside 94m 40°05'N, 27° 36'E 29.07.2006
18. Balikesir, Gonen, road of Gaybular - Ortaoba, 3 km from Gaybular, 376 m  40°01'N, 27°30'E 29.07.2006
oak woodland
19. Balikesir, G6nen, road of Havutca - Korpeagag, 2 km from Havutca 77m 40°15' N, 27°40'E 29.07.2006
20. Balikesir, Gonen, road of Hacimentes - Asmalidere, 3 km from 88m 40°09'N, 27°47'E 29.07.2006
Hacimentes, oak woodland
21. Balikesir, Gonen, between Saraglar and Kalfa, exit of Saraglar 121m 40°06'N, 27°45'E 29.07.2006
22. Balikesir, Erdek, road of Turan - Ocaklar, 3 km from Turan 239 m 40°28'N, 27° 46'E 30.07.2006
23. Balikesir, Erdek, road of Yukar1 Yapici - Ballipinar, 2 km from 386 m 40°25'N, 27°53'E 30.07.2006
Yukar1 Yapict, agricultural area
24. Balikesir, Bandirma, road of Cakilkdy - Emre, exit of Cakilkoy 184 m 40°20'N, 28° 07'E 30.07.2006
25. Bilecik, Centre, road of Sarmasik - Beyce, exit of Sarmasik, 520 m 40°16'N, 29°57'E 30.06.2007
agricultural area
26. Bilecik, Osmaneli, between Ciftlik and Avdan, pine grove 531m 40°22'N,29°50'E 30.06.2007
27. Bilecik, Boziiyiik, road of Saraycik - Daridere, Intikamtepe cemetry 939m 39°51'N, 30°00'E 22.07.2007
28. Bilecik, Bozlyuk, road of Dodurga - Erikli, exit of Dodurga, oak 1168 m 39°50'N, 29° 53'E 22.07.2007
woodland
29. Bilecik, Bozlyilk, vicinity of Camyayla 1250 m 39°55'N, 29°55'E 22.07.2007
30. Bilecik, Centre, road of Karadere - Sutluk, before 3 km from Sutluk, 977m 40°05'N, 29°49'E 22.07.2007
oak woodland
31. Bursa, Niliifer, road of Cali - Inegazi, 5 km from Cal, oak 384 m 40°08'N, 28°53'E 17.06.2005
woodland
32. Bursa, Niliifer, vicinity of Inegazi 364m 40°07'N, 28°52'E 17.06.2005
33. Bursa, Niliifer, road of Ugpmar - Giingére, vicinity of Ugpinar, oak 660 m 40°06'N, 28° 50' E 17.06.2005
woodland
34. Bursa, Niliifer, road of Maksempinar - Ungukuru, exit of 478 m 40°07'N, 28°45'E 17.06.2005
Maksempinar
35. Bursa, Mustafakemalpasa, vicinity of Ak¢apinar, oak woodland 181 m 40°06'N, 28° 38'E 14.08.2005
36. Bursa, Mustafakemalpasa, vicinity of Doruk 325m 40°05'N, 28°35'E 14.08.2005
37. Bursa, Mustafakemalpasa, road of Taspinar - Kadircesme, 5 km 228m  40°04'N, 28° 30'E 14.08.2005
from Tagpinar, oak woodland
38. Bursa, Mustafakemalpasa, road of Kapaklioluk - Guller, 2 km from 320m 40°00'N, 28° 30'E 14.08.2005
Kapaklioluk, oak woodland
39. Bursa, Osmangazi, Uludag, vicinity of Hiiseyinalan, oak woodland 969 m 40°06'N, 28°01'E 14.09.2005
40. Bursa, Inegdl, vicinity of Tekkekdy, oak woodland 655m 40°07'N, 29° 39'E 28.05.2006
41. Bursa, Inegol, road of Kursunlu - Giizelyurt, 3 km from Kursunlu, 493 m 40°02'N,29°41'E 28.05.2006
oak woodland
42. Bursa, Inegdl, vicinity of Giizelyurt, oak woodland 583 m 40°02'N, 29°42'E 28.05.2006
43. Bursa, Inegol, vicinity of Babaoglu 623 m 40°03'N, 29° 42'E 28.05.2006
44. Bursa, Iznik, vicinity of Giirmiizlii, oak woodland 516 m 40°30'N, 29° 46' E 02.07.2006
45. Bursa, Iznik, road of Giirmiizlii - Candarli, junction of Haciosman, 812m 40°31'N, 29°48'E 02.07.2006
maquis area
46. Bursa, Iznik, vicinity of Sagirhisar, pine-oak forest 773m 40°31'N,29°51'E 02.07.2006
47. Bursa, Iznik, between Sagirhisar and Thsaniye, 2 km from Sagirhisar 767 m 40°27'N, 29°48'E 02.07.2006
48. Bursa, iznik, road of Iznik - Nushetiye, 5 " km 386 m 40°23'N, 29°40'E 02.07.2006
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49. Bursa, Inegdl, road of Fevziye - Elmacayr, oak woodland

50. Bursa, Kestel, vicinity of Hamamlikizik

51. Bursa, Kestel, vicinity of Osmaniye

52. Bursa, Kestel, road of Kestel - Alacam, before 3 km from Alacam,
oak forest

53. Bursa, Kestel, road of Alacam - Sayfiye, 3 km from Alagam

54. Bursa, Kestel, vicinity of Kozluéren

55. Bursa, Yenisehir, road of Yazili - Karaamca, exit of Yazili

56. Bursa, Yenisehir, road of Yarhisar - Giinece, 3 km to Giinece, pine-
oak forest

57. Bursa, Yenisehir, road of Terziler - Aydogdu, 5 km to Aydogdu,
agricultural area

58. Bursa, Yenisehir, vicinity of Kizilhisar, oak woodland

59. Bursa, Yenisehir, road of Incirli - Okluca, junction of Necmiye,
agricultural area

60. Bursa, Iznik, north side of Yukar1 Gélliice, oak woodland

61. Bursa, Yenisehir, road of Fethiye - Golcik, roadside

62. Bursa, Inegdl, vicinity of Dipsizgél, oak woodland

63. Bursa, Inegél, vicinity of Madenkdy, oak woodland

64. Bursa, Inegél, road of Bahariye - Saadet, beech forest

65. Bursa, Inegdl, road of Tahtakoprii - Domanig, 2" km, oak woodland

66. Bursa, Orhaneli, road of Civili - Letafet, before 4 km from Letafet

67. Bursa, Orhaneli, vicinity of Civilicam, pine-oak forest

68. Bursa, Mudanya, vicinity of Cekrice

69. Bursa, Gemlik, vicinity of Haydariye, maquis area

70. Bursa, Nilufer, Uludag University, Goriikle Campus

71. Canakkale, Bayramig, vicinity of Evciler

72. Canakkale, Bayramic, road of Yenikdy -Uvecik, 3 km from
Yenikdy, oak woodland

73. Canakkale, Ezine, road of Tavakli - Ayvacik, Kavak Mount, pine
and oak forest

74. Canakkale, Ezine, road of Canakkale - izmir, vicinity of Cariksiz,
agricultural area

75. Canakkale, Bayramig, vicinity of Nebiler, agricultural area

76. Canakkale, Bayramic, road of Bayrami¢ - Can, junction of Yaylacik

77. Canakkale, Can, road of Can - Canakkale, junction of Bayramic,
oak woodland

78. Canakkale, Can, road of Can - Canakkale, 3 km from Serbetli, oak
woodland

79. Canakkale, Bayramic, Kaz Mountain, Chief of Karakdy Forest
Management, Kocakir storage

80. Canakkale, Bayramic, Kaz Mountain, Karakdy, Haci6ldiiren local,
oak-pine forest

81. Canakkale, Bayramig, Kaz Mountain, Yesilkdy, Kirgindere local,
oak woodland

82. Canakkale, Gelibolu, vicinity of Evrese, agricultural area

83. Canakkale, Gelibolu, vicinity of Bolayir, agricultural area

84. Canakkale, Gelibolu, vicinity of Burhanli, roadside

85. Canakkale, Lapseki, vicinity of Sahinli

86. Canakkale, Lapseki, Dede tepe place

87. Canakkale, Lapseki, road of Yaylalar - Balcilar, before 2 km from
Balcilar

88. Canakkale, Lapseki, vicinity of Hacigelen, roadside

89. Canakkale, Centre, vicinity of Musakdy

90. Canakkale, Centre, vicinity of Kirazlialan

91. Canakkale, Can, vicinity of Uvezdere, oak-pine forest

92. Canakkale, Can, road of Karadag -Kocayayla, 2™ km

93. Canakkale, Biga, road of Karabiga - Ortiliice, 2 km to Ortiliice,
agricultural area

94. Canakkale, Biga, vicinity of Yenigiftlik

95. Canakkale, Biga, road of Kozgesme - Comlekgi, 2" km

96. Canakkale, Biga, road of Coémlekgi -Bakacak, 2" km, oak woodland

97. Canakkale, Biga, vicinity of Sarica, oak woodland

98. Canakkale, Can, road of Can - Yenice, junction of Sameteli

99. Canakkale, Yenice, vicinity of Cirpilar
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100. Canakkale, Yenice, vicinity of Gonen Hydroelectric Power Station
101. Canakkale, Yenice, Kiraztepe local

102. Canakkale, Yenice, road of Karadoru - Asag1 Inoba, 5% km, oak
woodland

103. Canakkale, Biga, road of Yolindi - Hacikoy, before 6 km from
Hacikdy

104. Edirne, Centre, vicinity of Biiyiik Ismailce, agricultural area

105. Edirne, Centre, vicinity of Hatipkdy, agricultural area

106. Edirne, Lalapasa, vicinity of Hiiseyinpinar, agricultural area

107. Edirne, Lalapasa, vicinity of Biiyiik Ogiinlii, agricultural area

108. Edirne, Lalapasa, vicinity of Siileymandanigsment, agricultural area
109. Edirne, Lalapasa, vicinity of Omeroba, agricultural area

110. Edirne, Siiloglu, road of Cesmekdy - Siiloglu, around of Siiloglu
dam, pasture

111. Edirne, Centre, Musabeyli village picnic side, oak woodland

112. Edirne, Uzunkoprii, vicinity of Sa¢limiisellim, agricultural area
113. Edirne, Uzunkdprd, vicinity of Kavakayazma, agricultural area
114. Edirne, Merig, road of Yenicegériice - Merig, 4™ km, oak woodland
115. Edirne, Kesan, vicinity of Begendik, oak woodland

116. Edirne, Ipsala, vicinity of Yapildak, oak woodland

117. Edirne, Ipsala, around of Koyuntepe, pasture

118. Edirne, Enez, around of Sutculer, pasture

119. Edirne, Kesan, road of Sabanmera - Yayla, before 3 km from Yayla,
oak woodland

120. Edirne, Kesan, coastal road of Yayla - Danisment, oak woodland
121. Edirne, Kesan, vicinity of Mercan, oak and pine forest

122. Edirne, Kesan, road of Kesan - Cobangesmesi, 6™ km, oak
woodland

123. Edirne, Kesan, road of Kiigiikdoganca - Yilanli, 3" km, pasture
124. Edirne, Uzunkdprd, vicinity of Copkdy, oak woodland

125. Istanbul, Sartyer, Belgrad Forests, Topkoru local, oak forest

126. Istanbul, Sartyer, Belgrad Forests, Kémiircii Bendi local, beech
forest

127. Istanbul, Sartyer, road of Uskumru - Rumelifeneri, 39 km

128. Istanbul, Sartyer, Belgrad Forests, Kirazlibent local

129. Istanbul, Eyiip, between Odayeri and Agagli, 2™ km, oak woodland
130. Istanbul, Gaziosmanpasa, road of Ihsaniye - Tayakadn, 5 km,
roadside

131. Istanbul, Catalca, road of Terkos - Karaburun, roadside

132. Istanbul, Catalca, road of Canakg1 - Dagyenice, oak woodland

133. Istanbul, Catalca, vicinity of Orencik, agricultural area

134. Istanbul, Catalca, between Orencik and Celepkdy, agricultural area
135. Istanbul, Catalca, road of Karacakdy -Yalikdy, 6™ km, oak
woodland

136. Istanbul, Catalca, road of Karacakdy - Karamandere 4™ km, oak
woodland

137. Istanbul, Catalca, road of Karamandere - Yaylacik, 7™ km, oak
woodland

138. Istanbul, Catalca, between Yaylacik and Aydinlar, 2" km, oak
woodland

139. Istanbul, Catalca, road of Safaalan - Binkili¢, 2" km, oak woodland
140. Istanbul, Umraniye, Kogullu, around of Omerli dam, oak woodland
141. Istanbul, Sile, vicinity of Yenikdy

142. Istanbul, Sile, vicinity of Yaylal, forest area

143. Kurklareli, Vize, road of Kiyikéy - Vize, 8" km, oak woodland
144. Kurklareli, Vize, road of Komiirkdy - Vize, 2 km to Vize, rocky area
145. Kirklareli, Vize, road of Vize - Lilleburgaz, junction of Topgukdy,
oak woodland

146. Kirklareli, Centre, vicinity of Kirklareli Organized Industrial
District, oak woodland

147. Kurklareli, Centre, road of Uskiip - Beypinari, 2™ km, agricultural
area

148. Kirklareli, Centre, road of Uskiip - Beypnari, Yaprak Tepe local,
oak forest

149. Kurklareli, Centre, road of Beypinar - Cukurpinar, 3™ km, oak
woodland

150. Kirklareli, Centre, Armutveren village, oak-beech forest
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151. Kirklareli, Demirkdy, road of Balaban - Demirkdy, before 2 km 420m 41°49'N, 27° 44'E 15.06.2006
from Demirkdy, agricultural area
152. Karklareli, Demirkdy, road of Limankdy - igneada, oak woodland 80m 41°53'N, 28°01'E 15.06.2006
153. Kurklareli, Centre, road of Kirklareli - Derekdy, junction of 427m 41°48'N, 27° 18'E 16.06.2006
Yoriikbayir, oak woodland
154. Kurklareli, Centre, road of Diizorman -Armagan, 2" km, agricultural 382m 41°51'N, 27°23'E 16.06.2006
area
155. Kirklareli, Centre, between Armagan and Derekdy, 5" km, oak 496 m 41°54'N, 27° 23'E 16.06.2006
woodland
156. Kurklareli, Centre, vicinity of Gegitagz1 624m 41°57'N,27°21'E 16.06.2006
157. Kurklareli, Kofgaz, vicinity of Kocayazi, oak forest 666 m 41°58'N, 27° 10'E 16.06.2006
158. Kirklareli, Centre, road of Erikler - Cayirli, pasture 233m 41°53'N, 27° 06'E 16.06.2006
159. Kurklareli, Kof¢az, vicinity of Kocatarla, pasture 283 m 41°56'N, 27° 02'E 16.06.2006
160. Kirklareli, Kofgaz, road of Devletliagag - Karahamza, 2nd km, 384m 41°58'N, 26°59'E 16.06.2006
pasture
161. Kirklareli, Centre, road of Karahamza - Yoguntas 2" km, oak 337m 41°51'N, 27°01l'E 16.06.2006
woodland
162. Kirklareli, Liileburgaz, vicinity of Hamitabat, oak woodland 124m 41°29'N, 27° 16'E 23.07.2006
163. Kirklareli, Vize, between Komiirkdy and Sergen, 11 km to Sergen 341m 41°41'N, 27° 48'E 24.07.2006
164. Kocaeli, Kandira, vicinity of Yaycilar, roadside 30m 40°53'N, 29° 38'E 29.06.2007
165. Kocaeli, Centre, vicinity of Alarti hometown 569 m 40°37'N, 29°57'E 07.10.2007
166. Sakarya, Geyve, between Bozcagiz and Koru, before 4 km from 350m 40°31'N, 30°26'E 07.10.2007
Koru
167. Sakarya, Geyve, vicinity of Koru 600 m 40°32'N, 30°28'E 07.10.2007
168. Tekirdag, Saray, vicinity of Giingérmez, oak woodland 240m 41°29'N, 27°59'E 14.06.2006
169. Tekirdag, Saray, between Gilingérmez and Bahg¢ekdy, oak woodland 250 m 41°31'N, 28°00'E 14.06.2006
170. Tekirdag, Saray, road of Bahgekdy - Kiyikdy, 2™ km, oak woodland 129 m 41°33'N, 28°03'E 14.06.2006
171. Tekirdag, Saray, Kasatura Bay Conservation Area, oak woodland 161m 41°36'N, 28°05'E 14.06.2006
172. Tekirdag, Malkara, vicinity of Kozyoériik, pasture 155m 40°59'N, 26° 56' E 18.06.2006
173. Tekirdag, Malkara, road of Mestanlar - Siilleymaniye, 2" km, 264m 41°06'N, 26°52'E 18.06.2006
pasture
174. Tekirdag, Hayrabolu, vicinity of Parmaksiz, oak woodland 134m 41°05'N, 27°10'E 18.06.2006
175. Tekirdag, Malkara, vicinity of Cimendere, oak woodland 198 m 40°47'N, 27°03' E 19.06.2006
176. Tekirdag, Sarkdy, between Ugmakdere and Yenikdy, 5™ km, maguis 248 m 40°48'N, 27° 23'E 23.07.2006
177. Tekirdag, Hayrabolu, vicinity of Muzruplu, oak woodland 112m 41°13'N,27°19'E 23.07.2006
178. Tekirdag, Centre, vicinity of Araphact 252m 40°51'N, 27°15'E 24.07.2006
179. Yalova, Armutlu, between Kapakli and Selimiye 266m 40°28'N, 28°57'E 30.09.2007
180. Yalova, Armutlu, road of Selimiye - Fistikli, junction of Hayriye 397m 40°29'N, 28°57'E 30.09.2007
and Mecidiye, oak woodland
181. Yalova, Cmarcik, vicinity of Delmece plateau, oak and beech forest 684 m 40°34'N,29°01'E 30.09.2007
182. Yalova, Armutlu, north side of Selimiye 630 m 40°31'N, 28°59'E 30.09.2007
3. Results

Lichens and lichenicolous fungi taxa are listed in alphabetical order followed by the province, locality
numbers, and substrates. Lichens and lichenicolous fungi taxa new to the Marmara region are indicated by *.
Abbreviations of the provinces used in the taxa list are as follows:

Balikesir :BA Edirne 'E Sakarya 'S
Bilecik :Bi Istanbul 1 Tekirdag T
Bursa :BU Kirklareli @ Kl Yalova 'Y
Canakkale :C Kocaeli :KO

Acrocordia gemmata (Ach.) A. Massal.
C: 81, on Q. frainetto; 150, 157, on Q. cerris; T: 174, on Q. pubescens

Amandinea punctata (Hoffm.) Coppins & Scheid.

BA: 4, on Q. pubescens; 14, 22, on Q. cerris, BU: 35, on Q. pubescens; 40, 41, on Q. infectoria; 42, on Q. petraea; 61, 69,
on Q. cerris; C: 76, 77, on Q. cerris; 94, on Q. pubescens; 95, 103, on Q. cerris; E: 105, 108, on Q. virgiliana; 110, 111, 114, 117,
on Q. pubescens; 119, on Q. cerris; 122, on Q. pubescens; i: 127, on Q. infectoria; K1: 143, on Q. frainetto; 159, on Q. cerris; T:
170, on Q. petraea; 177, on Q. pubescens

Anaptychia ciliaris (L.) Korb.
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BA: 4, 6, on Q. pubescens; 7, 11, on Q. cerris; 16, 21, on Q. frainetto; Bi: 28, on Q. cerris; 30, on Q. frainetto; BU: 31, 33,
on Q. frainetto; 39, on Q. petraea; 44, on Q. infectoria; 45, on Q. petraea, on Q. pubescens; 46, 48, 49, 51, on Q. cerris; 67, on Q.
frainetto; C: 78, on Q. cerris; 81, on Q. frainetto; 86, on Q. pubescens; 96, 99, on Q. frainetto; E: 109, on Q. pubescens; 115, 116, on
Q. virgiliana; 119, on Q. cerris; 122, on Q. pubescens; 1: 142, on Q. petraea; K1: 146, on Q. pubescens; 149, 150, on Q. cerris; 151,
on Q. frainetto; 153, on Q. frainetto, on Q. virgiliana; 154, 155, on Q. cerris; 157, on Q. cerris; 160, 161, on Q. frainetto; S: 167, on
Q. virgiliana; T: 174, 177, on Q. pubescens; 178, on Q. frainetto; Y: 182, on Q. frainetto, on Q. petraea

Anaptychia setifera (Mereschk.) Rasénen
Bi: 28, on Q. cerris

* Arthonia didyma Korb.
C: 78, on Q. cerris, Det. V. John

Arthonia dispersa (Schrad.) Nyl.
i: 132, on Q. pubescens

* Arthonia punctiformis Ach. (1808)
C: 85, 0n Q. cerris

Arthonia radiata (Pers.) Ach.
C: 78, on Q. cerris; E: 120, on Q. ithaburensis subsp. macrolepis; i: 131, on Q. pubescens; 139, 140, on Q. petraea; S:
167, on Q. virgiliana; T: 168, on Q. cerris

Bacidia fraxinea Lonnr.
BA: 6, on Q. pubescens; 8, on Q. frainetto; 11, on Q. cerris; 21, on Q. frainetto; K1: 153, on Q. frainetto; T: 171, on Q.
frainetto; 172, 174, on Q. pubescens; 178, on Q. frainetto

Bacidia lauroceras (Delise ex Duby) Zahlbr.
i: 125, on Q. frainetto

Bacidia naegelii (Hepp) Zahlbr.
BU: 45, on Q. pubescens; C: 78, on Q. cerris; i: 132, on Q. cerris; 135, on Q. petraea

Bacidia rosella (Pers.) De Not.
BA: 7, 0on Q. cerris; 21, on Q. frainetto

Bacidia rubella (Hoffm.) A. Massal.
C: 81, on Q. frainetto; i: 125, on Q. frainetto; 134, on Q. cerris

Bryoria capillaris (Ach.) Brodo & D. Hawksw.
BU: 67, on Q. cerris

Bryoria fuscescens (Gyeln.) Brodo & D. Hawksw.
BU: 45, on Q. petraea; 49, on Q. cerris; C: 81, on Q. frainetto

Bryoria implexa (Hoffm.) Brodo & D. Hawksw.
BU: 67, on Q. cerris

Buellia disciformis (Fr.) Mudd

BA: 18, 22, on Q. cerris; Bi: 30, on Q. frainetto; BU: 47, on Q. petraea; 60, 69, on Q. cerris; C: 73, on Q. cerris; 76, on Q.
cerris, on Q. pubescens; 77, on Q. pubescens; 78, on Q. cerris; 81, on Q. frainetto; 92, on Q. cerris; 97, 99, on Q. frainetto; 102, 103,
on Q. cerris; KO: 165, on Q. petraea; T: 170, on Q. petraea; 173, on Q. cerris; Y: 180, on Q. cerris; 181, on Q. petraea; 182, on Q.
cerris

Buellia erubescens Arnold
Bi: 26, on Q. pubescens; C: 76, on Q. pubescens; 80, on Q. petraea

Buellia griseovirens (Turner & Borrer ex Sm.) Almb.
BA: 1, on Q. cerris; Bi: 26, on Q. cerris; C: 73, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto; i: 125, on Q. petraea;
Y: 180, on Q. cerris, on Q. frainetto

Caloplaca cerina var. cerina (Ehrh. ex Hedw.) Th. Fr.

BA: 15, on Q. cerris; Bi: 25, 28, on Q. pubescens; BU: 49, on Q. cerris; C: 74, on Q. ithaburensis subsp. macrolepis; 79,
on Q. cerris
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CgJ oplaca cerinella (Nyl.) Flagey
BI: 29, on Q. cerris, BU: 32, on Q. cerris, on Q. infectoria; 34, on Q. infectoria; 36, 57, on Q. pubescens, C: 74, on Q.
ithaburensis subsp. macrolepis; 78, on Q. cerris; I: 132, on Q. cerris; 135, on Q. petraea; Y: 179, on Q. coccifera

Caloplaca cerinelloides (Erichsen) Poelt
E: 107, 108, on Q. virgiliana

Caloplaca ferruginea (Huds.) Th. Fr.

BA: 1, on Q. trojana; 15, on Q. cerris; Bi: 26, on Q. pubescens, on Q. cerris, on Q. infectoria; BU: 35, on Q. pubescens;
39, on Q. cerris; 58, on Q. frainetto; 66, on Q. cerris, on Q. frainetto; C: 71, 73, on Q. cerris, 74, on Q. ithaburensis subsp.
macrolepis; 75, on Q. pubescens; 76, 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 86, 87, 90, on Q. pubescens; 99, on Q.
frainetto; E: 113, on Q. frainetto; 116, on Q. virgiliana; 118, 121, on Q. pubescens; K1: 154, 155, on Q. cerris; S: 166, on Q. cerris;
T: 178, on Q. frainetto; Y: 179, on Q. coccifera; 180, on Q. cerris, on Q. frainetto

Caloplaca flavorubescens (Huds.) J.R. Laundon
BA: 2, on Q. trojana; 11, on Q. cerris; Bi: 29, on Q. cerris; BU: 39, on Q. petraea; 44, on Q. cerris; 45, on Q. pubescens;
47,0n Q. cerris; C: 72, 74, on Q. ithaburensis subsp. macrolepis; KI: 157, on Q. cerris

* Caloplaca floridana (Tuck.) S.C. Tucker
BU: 47, on Q. cerris, Det. V. John

Caloplaca haematites (Chaub. ex St.-Amans) Zwackh
BA: 10, on Q. cerris; C: 79, on Q. cerris; 84, on Q. ithaburensis subsp. macrolepis

Caloplaca holocarpa (Hoffm.) A.E. Wade
Bi: 27, on Q. cerris; BU: 32, on Q. cerris; 39, on Q. petraea; C: 88, on Q. pubescens; i: 134, on Q. cerris; K1: 149, 156,
on Q. cerris

* Caloplaca lobulata (Florke) Hellb.
Bi: 29, on Q. cerris

Candelaria concolor (Dicks.) Stein
BA: 7, 0on Q. cerris; 9, on Q. pubescens; BA: 19, 20, on Q. pubescens; BU: 41, on Q. cerris; T: 177, on Q. pubescens

Candelariella vitellina (Hoffm.) Mdill. Arg.

BA: 2, on Q. trojana; 6, on Q. pubescens; 12, on Q. ithaburensis subsp. macrolepis; 14, 15, on Q. cerris; 17, on Q.
pubescens; 18, on Q. cerris; BI: 29, on Q. cerris; BU: 32, on Q. cerris; 39, on Q. cerris, on Q. petraea; 41, 44, on Q. cerris, on Q.
infectoria; 45, on Q. petraea; 47, 53, 61, 65, on Q. cerris; C: 71, on Q. cerris; 75, on Q. pubescens; 79, on Q. cerris; 89, on Q.
ithaburensis subsp. macrolepis; E: 111, on Q. pubescens; T: 178, on Q. frainetto

Candelariella xanthostigma (Pers.) Lettau

BA: 7, on Q. cerris; 8, on Q. frainetto; BU: 38, 49, 62, on Q. cerris; 68, on Q. pubescens; C: 78, 88, on Q. cerris; 94, on Q.
pubescens; 95, on Q. cerris; 97, on Q. pubescens; 99, on Q. frainetto; i: 125, on Q. petraea; 133, on Q. cerris; 142, on Q. petraea; T:
172, 174, 177, on Q. pubescens

Catillaria nigroclavata (Nyl.) Schuler
Kl: 149, on Q. cerris

Cladonia chlorophaea (Flérke ex Sommerf.) Spreng.
BA: 5, on Q. cerris; Bi: 28, on Q. cerris; 30, on Q. frainetto; BU: 36, on Q. pubescens; Y: 180, on Q. cerris; 182, on Q.
petraea

Cladonia coniocraea (Florke) Spreng.
Bi: 30, on Q. frainetto; BU: 64, on Q. petraea; C: 81, on Q. frainetto; i: 140, on Q. petraea; T: 168, on Q. cerris

Cladonia fimbriata (L.) Fr.
BA: 1, on Q. cerris, on Q. trojana; Bi: 30, on Q. frainetto; BU: 69, on Q. cerris;, T: 170, on Q. petraea; 171, on Q.
petraea; Y: 180, on Q. cerris; 181, on Q. petraea

Cladonia pyxidata (L.) Hoffm.
BA: 4, on Q. pubescens; BU: 31, on Q. frainetto; 45, on Q. pubescens; 60, on Q. cerris; 67, on Q. petraea; C: 92, on Q.
cerris; 97, on Q. pubescens; 100, on Q. cerris; iz 136, on Q. petraea; K1: 148, on Q. cerris; Y: 182, on Q. cerris

Cladonia rangiformis Hoffm.
BA: 4, on Q. pubescens; Bi: 30, on Q. frainetto; C: 97, on Q. pubescens
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Collema flaccidum (Ach.) Ach.
C: 81, on Q. frainetto; 88, on Q. pubescens; 98, on Q. cerris; i: 134, on Q. cerris

Collema furfuraceum Du Rietz
BU: 50, on Q. robur; 55, on Q. infectoria; i: 134, on Q. cerris

Collema nigrescens (Huds.) DC.
BU: 45, on Q. pubescens; 67, on Q. frainetto; C: 90, on Q. pubescens

Collema subflaccidum Degel.
BA: 6, on Q. pubescens; 11, on Q. cerris; BU: 48, 49, on Q. cerris; 67, on Q. frainetto; C: 78, on Q. cerris; 90, on Q.
pubescens; K1: 157, on Q. cerris; T: 174, on Q. pubescens

Dactylospora parasitica (Florke ex Spreng.) Zopf
C: 81, on Q. frainetto, lichenicolous on Ochrolechia turneri

Diplotomma alboatrum (Hoffm.) Flot.
Bi: 28, on Q. cerris; BU: 60, on Q. cerris; C: 75, 88, on Q. pubescens, i: 134, on Q. cerris

Evernia prunastri (L.) Ach.

BA: 1, on Q. cerris; 4, on Q. cerris, on Q. pubescens; 5, 14, on Q. cerris; 16, on Q. frainetto; 18, on Q. cerris; 19, 20, on Q.
pubescens; 22, on Q. cerris; Bi: 26, on Q. cerris, on Q. infectoria, on Q. pubescens; 28, on Q. cerris, on Q. pubescens; 29, on Q.
cerris; 30, on Q. frainetto; BU: 31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 38, on Q. cerris; 39, on Q. petraea; 44, on Q.
cerris, on Q. infectoria; 45, on Q. petraea, on Q. pubescens; 46, on Q. cerris; 47, 49, on Q. cerris, on Q. petraea; 51, on Q. cerris;
52, on Q. petraea; 54, on Q. cerris; 55, on Q. infectoria; 56, on Q. cerris; 58, on Q. frainetto; 61, 63, 65, on Q. cerris; 66, on Q.
cerris, on Q. frainetto; 67, on Q. frainetto, on Q. petraea; 69, on Q. cerris; 70, on Q. cerris, on Q. infectoria, on Q. pubescens; C: 71,
73, 0n Q. cerris; 75, on Q. pubescens; 76, 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto;
86, on Q. coccifera; 88, on Q. cerris; 91, on Q. frainetto; 95, on Q. cerris; 96, on Q. frainetto; 97, on Q. frainetto, on Q. pubescens,
98, on Q. cerris; 99, on Q. frainetto; 100, 102, on Q. cerris, E: 107, 108, on Q. virgiliana; 110, on Q. pubescens; 113, on Q.
frainetto; 119, on Q. cerris; 122, on Q. pubescens; 124, on Q. frainetto; i: 133, 141, on Q. cerris; 142, on Q. petraea; K|: 145, on Q.
virgiliana; 146, on Q. pubescens; 148, 149, 150, on Q. cerris; 152, 153, on Q. frainetto; 162, 163, on Q. frainetto, on Q. pubescens,
KO: 165, on Q. petraea; S: 166, on Q. cerris, on Q. virgilliana; 167, on Q. virgiliana; T: 171, on Q. petraea; 172, on Q. pubescens;
173, on Q. cerris; 177, on Q. pubescens; Y: 180, on Q. cerris, on Q. frainetto; 182, on Q. cerris, on Q. petraea

Flavoparmelia caperata (L.) Hale
BU: 31, on Q. frainetto; 42, 45, on Q. petraea; 54, on Q. cerris; C: 95, on Q. cerris; E: 108, on Q. virgiliana; i: 125, 140,
on Q. petraea; 141, on Q. cerris; 142, on Q. petraea; K1: 153, on Q. frainetto; 163, on Q. pubescens;, KO: 165, on Q. petraea

Hyperphyscia adglutinata (FIorke) H. Mayrhofer ve Poelt
BU: 59, on Q. cerris; C: 93, on Q. pubescens; I: 127, on Q. frainetto

Hypogymnia farinacea Zopf
Bi: 26, on Q. infectoria; 28, 29, on Q. cerris; BU: 51, 54, on Q. cerris; 66, on Q. frainetto; C: 77, on Q. cerris; S: 167, on
Q. virgiliana; Y: 180, on Q. cerris, on Q. frainetto; 182, on Q. cerris, on Q. petraea

Hypogymnia physodes (L.) Nyl.

BA: 4, on Q. cerris, on Q. pubescens; 23, on Q. cerris; Bi: 26, on Q. cerris, on Q. infectoria, on Q. pubescens; 30, on Q.
frainetto; BU: 31, on Q. frainetto; 39, 42, on Q. petraea; 46, on Q. cerris; 47, on Q. cerris, on Q. petraea; 49, 63, on Q. cerris; 66, on
Q. frainetto; 67, on Q. cerris, on Q. frainetto, on Q. petraea; 69, on Q. cerris; C: 73, on Q. cerris; 76, on Q. cerris, on Q. pubescens;
80, on Q. petraea; 81, on Q. frainetto; 86, on Q. coccifera; 91, 97, on Q. frainetto; 101, on Q. petraea; 102, on Q. cerris; K1: 163, on
Q. pubescens; S: 166, on Q. cerris; Y: 180, on Q. cerris, on Q. frainetto

Hypogymnia tubulosa (Schaer.) Hav.

BA: 4, on Q. cerris, on Q. pubescens; Bi: 30, on Q. frainetto; BU: 31, on Q. frainetto; 32, on Q. cerris; 39, 42, on Q.
petraea; 44, on Q. infectoria; 45, on Q. petraea; 49, on Q. cerris, on Q. petraea; 63, on Q. cerris; 67, on Q. frainetto, on Q. petraes;
C: 73, on Q. cerris; 77, on Q. pubescens; 80, on Q. petraea; 81, on Q. frainetto; 92, on Q. cerris; 99, on Q. frainetto

Lecanora albella (Pers.) Ach.
KO: 164, on Q. petraea

Lecanora allophana (Ach.) Nyl.
Bi: 28, on Q. cerris; K1: 149, on Q. petraea

Lecanora argentata (Ach.) Malme
Bi: 25, on Q. pubescens; BU: 59, 60, on Q. cerris; C: 81, on Q. frainetto
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Lecanora carpinea (L.) Vain.

BA: 1, 3, on Q. cerris; 4, on Q. cerris, on Q. pubescens; 5, 10, 11, on Q. cerris; 13, on Q. trojana; 14, 15, on Q. cerris; 16,
on Q. frainetto; 18, on Q. cerris; 20, on Q. pubescens, 22, on Q. cerris, on Q, petraea, 23, on Q. cerris; Bi: 26, on Q. infectoria; 27,
on Q. cerris; 28, on Q. pubescens; 29, on Q. cerris; 30, on Q. frainetto; BU: 32, on Q. cerris, on Q. infectoria; 34, on Q. infectoria;
35, on Q. pubescens; 36, on Q. cerris, on Q. pubescens; 37, on Q. cerris; 39, on Q. cerris, on Q. petraea; 40, on Q. infectoria; 41, on
Q. cerris, on Q. infectoria; 42, on Q. petraea; 44, on Q. cerris, 45, on Q. petraea, on Q. pubescens; 46, on Q. cerris; 47, on Q. cerris,
on Q. petraea; 48, on Q. cerris; 49, on Q. petraea; 51, on Q. cerris; 52, on Q. petraea; 53, 54, 56, on Q. cerris, 58, on Q. frainetto;
59, 60, 61, 63, 65, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 69, on Q. cerris, on Q. coccifera; C: 71, on Q. cerris; 74, on Q.
ithaburensis subsp. macrolepis; 76, 77, on Q. cerris, on Q. pubescens; 78, 79, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto; 86,
on Q. coccifera, on Q. pubescens; 88, on Q. cerris; 89, on Q. ithaburensis subsp. macrolepis; 92, on Q. cerris; 94, on Q. pubescens,
95, on Q. cerris; 97, 99, on Q. frainetto; 100, 102, 103, on Q. cerris; E: 104, 107, on Q. virgiliana; 111, on Q. pubescens; 113, on Q.
frainetto; 123, on Q. infectoria; 124, on Q. frainetto; I: 132, on Q. cerris; on Q. pubescens; 134, on Q. cerris; 138, on Q. frainetto;
139, on Q. frainetto, on Q. petraea; 141, on Q. cerris; Kl: 143, on Q. frainetto; 148, 150, 154, 156, 159, on Q. cerris; 160, on Q.
frainetto; 162, on Q. frainetto, on Q. pubescens, KO: 164, 165, on Q. petraea; S: 166, on Q. cerris, on Q. virgilliana; 167, on Q.
virgiliana; T: 168, on Q. cerris; 170, 171, on Q. petraea; 172, on Q. pubescens; 173, on Q. cerris; 175, on Q. infectoria; 177, 178, on
Q. pubescens; Y: 180, on Q. frainetto; 181, on Q. petraea

Lecanora chlarotera Nyl.

BA: 1, on Q. cerris, on Q. trojana; 2, on Q. trojana; 3, 4, 5, 7, on Q. cerris; 9, on Q. pubescens; 14, 15, on Q. cerris; 16, on
Q. frainetto; 17, on Q. pubescens; 18, on Q. cerris; 19, 20, on Q. pubescens; 22, on Q. cerris, on Q. petraea; 23, 24, on Q. cerris; BI:
25, on Q. pubescens; 27, on Q. cerris; 28, on Q. cerris, on Q. pubescens; 29, on Q. cerris; BU: 32, on Q. cerris; 34, on Q. infectoria;
35, on Q. pubescens; 36, on Q. cerris, on Q. pubescens; 39, on Q. cerris, on Q. petraea; 41, on Q. cerris; 42, on Q. petraea; 44, on Q.
cerris, on Q. infectoria; 45, on Q. petraea; 47, on Q. cerris, on Q. petraea; 49, on Q. cerris; 50, on Q. robur; 51, on Q. cerris; 52, on
Q. petraea; 53, 59, 60, 61, 62, 63, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 67, on Q. cerris; 69, on Q. infectoria; C: 71, on Q.
cerris; 72, on Q. ithaburensis subsp. macrolepis; 73, on Q. cerris; 74, on Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; 76,
77, 0on Q. cerris, on Q. pubescens; 78, 79, on Q. cerris, 80, on Q. petraea; 81, on Q. frainetto; 86, on Q. coccifera, on Q. pubescens;
87, on Q. pubescens; 88, on Q. cerris; 89, on Q. ithaburensis subsp. macrolepis; 90, on Q. pubescens; 92, on Q. cerris; 94, on Q.
pubescens; 95, on Q. cerris; 97, 99, on Q. frainetto; 103, on Q. cerris; E: 104, 107, 108, on Q. virgiliana; 110, 111, on Q. pubescens;
113, on Q. frainetto; 114, 117, on Q. pubescens; 120, on Q. ithaburensis subsp. macrolepis; 121, 122, on Q. pubescens; 123, on Q.
infectoria; I: 125, on Q. frainetto, on Q. petraea; 134, on Q. cerris; 137, on Q. petraea; 139, on Q. frainetto; 140, 142, on Q. petraea;
K1: 148, 154, 155, 157, 159, on Q. cerris; 162, on Q. frainetto; S: 166, on Q. cerris; T: 168, on Q. cerris; 170, on Q. petraea; 172,
on Q. pubescens; 173, on Q. cerris; 176, 177, on Q. pubescens; 178, on Q. frainetto, on Q. pubescens; Y: 179, on Q. coccifera; 180,
on Q. cerris, on Q. frainetto; 182, on Q. petraea

Lecanora expallens Ach.

BA: 1, on Q. cerris, on Q. trojana; 2, on Q. trojana; 5, on Q. cerris; 20, on Q. pubescens; Bi: 26, on Q. cerris; BU: 42, on
Q. petraea; 50, on Q. robur; 54, 61, on Q. cerris; 67, on Q. cerris, on Q. petraea; 69, on Q. cerris; C: 73, on Q. cerris; 76, on Q.
cerris, on Q. pubescens; 77, 78, on Q. cerris, 91, on Q. frainetto; 92, 98, 102, 103, on Q. cerris; E: 116, on Q. virgiliana; 119, on Q.
cerris; 121, 122, on Q. pubescens; I: 132, 133, on Q. cerris; 136, 140, on Q. petraea; K1: 150, 154, on Q. cerris; 162, on Q.
pubescens; T: 170, on Q. petraea; 174, on Q. pubescens

Lecanora glabrata (Ach.) Malme .
BA: 13, on Q. trojana; BU: 49, on Q. cerris; 1: 134, on Q. cerris

Lecanora hagenii (Ach.) Ach.
Bi: 28, on Q. cerris, on Q. pubescens; BU: 44, on Q. infectoria; C: 81, on Q. frainetto; 88, on Q. pubescens; E: 108, on Q.
virgiliana

* Lecanora impudens Degel.
Bi: 28, on Q. cerris

Lecanora intumescens (Rebent.) Rabenh.
BA: 1, 4, on Q. cerris, BU: 42,52, on Q. petraea; C: 76, on Q. cerris; 80, on Q. petraea; K1: 148, on Q. cerris

Lecanora saligna (Schrad.) Zahlbr.
C: 74, on Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; i: 137, on Q. frainetto, on Q. petraea; K1: 156, on Q.
cerris

Lecanora strobilina (Spreng.) Kieff.
C: 102, on Q. cerris

Lecanora subcarpinea Szatala
E: 124, on Q. frainetto; K1: 162, on Q. pubescens; T: 173, on Q. cerris

Lecanora subrugosa Nyl.

Seyhan ORAN et al., The diversity of lichen and lichenicolous fungi on Quercus taxa found in the Marmara region (Turkey)



214 Biological Diversity and Conservation —4/ 2 (2011)

BU: 42, on Q. petraea; C: 101, on Q. petraea; K1: 149, on Q. cerris; KO: 164, on Q. frainetto; T: 171, on Q. petraea

Lecanora symmicta (Ach.) Ach.
C: 99, on Q. frainetto

Lecanora umbrina (Ehrh.) Réhl.
Bi: 27, 28, on Q. cerris, BU: 45, on Q. pubescens

Lecidella elacochroma (Ach.) M. Choisy

BA: 1, on Q. cerris, on Q. trojana; 2, on Q. trojana; 4, 5, on Q. cerris; 6, on Q. pubescens; 10, 11, on Q. cerris; 12, on Q.
ithaburensis subsp. macrolepis; 13, on Q. trojana; 14, 15, on Q. cerris; 16, on Q. frainetto; 17, on Q. pubescens; 18, on Q. cerris; 19,
20, on Q. pubescens; 22, on Q. petraea; 23, 24, on Q. cerris; Bi: 25, on Q. pubescens; 26, on Q. infectoria; 27, on Q. cerris; 28, on
Q. cerris, on Q. pubescens; 29, on Q. cerris; BU: 31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 34, on Q. infectoria; 35, on
Q. pubescens; 36, on Q. cerris, on Q. pubescens; 37, 38, on Q. cerris; 39, on Q. cerris, on Q. petraea; 41, on Q. cerris, on Q.
infectoria; 42, on Q. petraea; 44, on Q. cerris, on Q. infectoria; 45, on Q. petraea; 46, 47, on Q. cerris; 49, on Q. petraea; 50, on Q.
robur; 51, on Q. cerris; 52, on Q. petraea; 53, 54, on Q. cerris; 55, on Q. infectoria; 56, on Q. cerris; 58, on Q. frainetto; 59, on Q.
cerris, 60, 61, 62, 63, on Q. cerris, 66, on Q. frainetto; 67, on Q. cerris, on Q. frainetto; 69, on Q. cerris, on Q. coccifera, on Q.
infectoria, 70, on Q. infectoria, on Q. pubescens; C: 71, 73, on Q. cerris;, 74, on Q. ithaburensis subsp. macrolepis; 75, on Q.
pubescens; 76, on Q. cerris, on Q. pubescens; 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 80, on Q. petraea; 81, on Q.
frainetto; 86, on Q. coccifera, on Q. pubescens; 88, on Q. cerris; 89, on Q. ithaburensis subsp. macrolepis; 91, on Q. cerris, on Q.
frainetto; 92, on Q. cerris; 93, 94, on Q. pubescens; 95, on Q. cerris; 96, on Q. frainetto; 97, on Q. frainetto, on Q. pubescens; 100,
on Q. cerris, on Q. frainetto; 102, on Q. cerris; E: 104, on Q. virgiliana; 110, 112, on Q. pubescens; 113, on Q. frainetto; 116, on Q.
virgiliana; 117, 118, on Q. pubescens; 119, on Q. cerris; 120, on Q. ithaburensis subsp. macrolepis; 121, on Q. pubescens; 123, on
Q. infectoria; 124, on Q. frainetto; i: 125, on Q. petraea; 127, on Q. infectoria; 130, on Q. frainetto, on Q. petraea; 131, on Q.
pubescens; 132, on Q. cerris, on Q. pubescens, on Q. robur; 133, 134, on Q. cerris; 135, 136, on Q. petraea; 137, on Q. frainetto, on
Q. petraea; 138, on Q. frainetto; 139, on Q. frainetto, on Q. petraea; 140, on Q. petraea; 141, on Q. cerris; 142, on Q. petraea; Kl:
143, on Q. frainetto; 144, on Q. pubescens; 145, on Q. virgiliana; 148, 149, 150, on Q. cerris; 153, on Q. frainetto; 154, 155, 156,
157, on Q. cerris; 158, on Q. pubescens; 159, on Q. cerris; 162, on Q. frainetto, on Q. pubescens, KO: 164, on Q. frainetto, on Q.
petraea; S: 166, on Q. cerris, on Q. virgilliana; 167, on Q. virgiliana; T: 168, 169, on Q. cerris; 170, on Q. petraea; 171, on Q.
frainetto, on Q. petraea; 172, on Q. pubescens; 173, on Q. cerris; 175, on Q. coccifera, on Q. infectoria; 176, 178, on Q. pubescens;
Y: 180, on Q. cerris, on Q. frainetto; 182, on Q. petraea

Leprariaincana (L.) Ach.
BA: 22, on Q. petraea; BU: 64, on Q. petraea; C: 81, on Q. frainetto; 97, on Q. pubescens; i: 125, on Q. petraea; 126, on
Q. frainetto; 128, 140, on Q. petraea; KO: 165, on Q. petraea; T: 170, on Q. petraea

Lepraria lobificans Nyl.
i: 126, on Q. frainetto; T: 171, on Q. petraea

Leptogium lichenoides (L.) Zahlbr.
BU: 45, on Q. pubescens; S: 166, on Q. cerris

Lobaria pulmonaria (L.) Hoffm.
C: 81, on Q. frainetto; Y: 182, on Q. petraea

Megalaria laureri (Hepp ex Th. Fr.) Hafellner
i: 125, 126, on Q. frainetto

Melanelia fuliginosa subsp. glabratula (Lamy) Coppins

BU: 38, on Q. cerris; 39, on Q. petraea; 47, on Q. cerris, on Q. petraea; 49, on Q. cerris; 52, on Q. petraea; 60, on Q.
cerris; C: 78, on Q. cerris; 100, on Q. frainetto; E: 124, on Q. frainetto; i: 125, on Q. frainetto, on Q. petraea; 136, 137, on Q.
petraea; K1: 150, on Q. cerris; T: 172, on Q. pubescens; Y: 181, on Q. petraea

Melanelixia glabra (Schaer.) O. Blanco et al.

BA: 2, on Q. trojana; Bi: 28, 29, on Q. cerris; BU: 32, on Q. cerris; 39, on Q. cerris, on Q. petraea; 43, on Q. frainetto;
44, on Q. infectoria; 45, on Q. petraea, on Q. pubescens; 46, 49, on Q. cerris; 50, on Q. robur; 51, on Q. cerris; 52, on Q. petraea;
53, on Q. cerris; 62, on Q. cerris, on Q. infectoria; 65, on Q. cerris; KI: 148, on Q. cerris; S: 166, 167, on Q. virgilliana; Y: 182, on
Q. cerris

Melanelixia subargentifera (Nyl.) O. Blanco et al.
BA: 7, on Q. cerris; Bl: 29, on Q. cerris; BU: 42, on Q. petraea; 43, on Q. frainetto; 45, on Q. pubescens; E: 116, on Q.
virgiliana; KI: 146, on Q. pubescens; 161, on Q. frainetto; T: 171, on Q. petraea; 174, on Q. pubescens; 178, on Q. frainetto

Melanelixia subaurifera (Nyl.) O. Blanco et al.

BA: 1, on Q. cerris; 4, on Q. pubescens; 5, 14, 15, on Q. cerris; 16, on Q. frainetto; 20, on Q. pubescens; 22, on Q. cerris,
on Q. petraea; 23, on Q. cerris; Bi: 26, on Q. infectoria, on Q. pubescens; 28, on Q. cerris; 30, on Q. frainetto; BU: 31, on Q.
frainetto; 32, 34, on Q. infectoria; 35, on Q. pubescens; 36, 37, 38, on Q. cerris; 40, on Q. infectoria; 41, on Q. cerris; 42, on Q.
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petraea; 44, on Q. cerris; 45, on Q. petraea; 47, on Q. cerris; 49, on Q. petraea; 56, on Q. cerris; 58, on Q. frainetto; 60, on Q.
cerris; 62, on Q. infectoria; 63, 65, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 67, on Q. frainetto; 69, on Q. cerris; 70, on Q.
cerris, on Q. infectoria, on Q. pubescens; C: 71, 73, on Q. cerris; 76, 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 80, on Q.
petraea; 86, on Q. coccifera; 87, on Q. cerris, on Q. pubescens; 91, on Q. frainetto; 92, on Q. cerris; 94, on Q. pubescens; 95, on Q.
cerris; 97, 99, on Q. frainetto; 101, on Q. petraea; 102, 103, on Q. cerris; E: 110, on Q. pubescens; 113, on Q. frainetto; 116, on Q.
virgiliana; 118, on Q. pubescens; 119, on Q. cerris; 121, 122, on Q. pubescens; I: 125, on Q. petraea; 127, on Q. infectoria; 130, on
Q. frainetto; 133, on Q. cerris; 137, on Q. frainetto, on Q. petraea; 138, 139, on Q. frainetto; 140, on Q. petraea; 141, on Q. cerris,
142, on Q. petraea; K1: 145, on Q. virgiliana; 150, on Q. cerris; 152, on Q. frainetto; 156, on Q. cerris; 162, on Q. frainetto, on Q.
pubescens; KO: 164, 165, on Q. petraea; S: 166, on Q. cerris; T: 168, 169, on Q. cerris; 170, 171, on Q. petraea; 173, on Q. cerris;
177, on Q. pubescens; Y: 180, on Q. cerris, on Q. frainetto; 181, 182, on Q. petraea

Melanohalea elegantula (Zahlbr.) O. Blanco et al.
BA: 9, on Q. pubescens; Bi: 27, 28, on Q. cerris; BU: 51, 53, 54, on Q. cerris; C: 73, on Q. cerris; 74, on Q. ithaburensis
subsp. macrolepis; 100, on Q. frainetto; E: 108, 116, on Q. virgiliana; K1: 151, 161, on Q. frainetto

Melanohal ea exasperata (De Not.) O. Blanco et al.
BU: 39, on Q. cerris; on Q. petraea; 41, 44, on Q. infectoria; 51, on Q. cerris; C: 77, on Q. pubescens; 81, 99, on Q.
frainetto

Melanohalea exasperatula (Nyl.) O. Blanco et al.
BA: 4, 7,18, on Q. cerris; BI: 27, 29, on Q. cerris; BU: 41, on Q. infectoria; 45, 49, on Q. petraea; 51, 54, 63, 66, on Q.
cerris, C: 95, on Q. cerris; Kl: 163, on Q. frainetto; on Q. pubescens

* Melanohalea laciniatula (Flagey ex H. Olivier) O. Blanco et al.
C: 80, on Q. petraea

* Micarea melaena (Nyl.) Hedl.
BU: 45, on Q. pubescens

* Mycobilimbia sabuletorum (Schreb.) Hafellner
Kl: 157, 0on Q. cerris

Nephroma laevigatum Ach.
C: 81, on Q. frainetto; Y: 182, on Q. petraea

* Ochrolechia androgyna (Kreyer) Almb.
C: 88, on Q. pubescens, Det. V. John

Ochrolechia arborea (Kreyer) Almb.
BA: 2, on Q. trojana; 7, on Q. cerris, BU: 67, on Q. petraea; C: 80, on Q. petraea; 81, on Q. frainetto; 90, 97, on Q.
pubescens; i: 126, on Q. frainetto; T: 178, on Q. frainetto

Ochrolechia balcanica Verseghy
C: 81, on Q. frainetto

Ochrolechia pallescens (L.) A. Massal.
BA: 4, 0n Q. cerris; BU: 49, on Q. cerris

Ochrolechia parella (L.) A. Massal.
BU: 39, on Q. petraea; Y: 182, on Q. frainetto

Ochrolechia szatalaensis Verseghy
C: 80, on Q. petraea

Ochrolechia turneri (Sm.) Hasselrot

BA: 8, on Q. frainetto; BU: 31, on Q. frainetto; 39, on Q. petraea; 49, 54, on Q. cerris; 67, on Q. frainetto; C: 80, on Q.
petraea; 81, on Q. frainetto; 88, on Q. pubescens; 95, on Q. cerris; 99, on Q. frainetto; E: 119, on Q. cerris; i: 134, on Q. cerris, K1:
146, on Q. pubescens; 151, Q. frainetto; 163, Q. pubescens; T: 174, on Q. pubescens; 178, on Q. frainetto; Y: 182, on Q. frainetto

Opegrapha atra Pers.
I: 131, on Q. pubescens; 132, on Q. cerris

Opegrapha varia Pers.
C: 81, on Q. frainetto; I: 134, Q. cerris
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Opegrapha vulgata (Ach.) Ach.
i: 134, on Q. cerris

Parmelia saxatilis (L.) Ach.
BA: 4, on Q. cerris; BU: 67, on Q. petraea; C: 76, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto; E: 119, on Q. cerris

Parmelia submontana Nadv. ex Hale
C: 80, on Q. petraea; Y: 182, on Q. frainetto

Parmelia sulcata Taylor

BA: 1, on Q. cerris, on Q. trojana; 4, on Q. cerris, on Q. pubescens; 5, 14, on Q. cerris; 16, on Q. frainetto; 18, on Q.
cerris; 20, on Q. pubescens; 21, on Q. frainetto; 22, on Q. cerris, on Q. petraea; 23, on Q. cerris; Bi: 26, on Q. cerris, on Q.
infectoria, on Q. pubescens; 27, 29, on Q. cerris; 30, on Q. frainetto; BU: 31, on Q. frainetto; 32, on Q. infectoria; 33, on Q.
frainetto; 35, on Q. pubescens; 36, 38, on Q. cerris; 39, on Q. petraea; 40, on Q. infectoria; 41, on Q. cerris; on Q. infectoria; 42, on
Q. petraea; 43, on Q. frainetto; 44, on Q. cerris, on Q. infectoria; 45, on Q. petraea; 46, on Q. cerris; 47, 49, on Q. cerris, on Q.
petraea; 50, on Q. robur; 51, on Q. cerris; 52, on Q. petraea; 54, on Q. cerris; 55, on Q. infectoria; 56, on Q. cerris; 58, on Q.
frainetto; 60, 61, on Q. cerris; 62, on Q. cerris, on Q. infectoria, 63, on Q. cerris, on Q. frainetto; 65, 66, on Q. cerris; 67, on Q.
cerris, on Q. frainetto, on Q. petraea; 69, on Q. cerris; 70, on Q. cerris, on Q. infectoria, on Q. pubescens; C: 71, 73, on Q. cerris;
76, 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto; 88, on Q. cerris; 91, on Q. frainetto;
92, on Q. cerris; 94, on Q. pubescens; 95, on Q. cerris; 96, on Q. frainetto; 97, on Q. frainetto; on Q. pubescens; 98, on Q. cerris; 99,
on Q. frainetto; 100, on Q. cerris, on Q. frainetto; 101, on Q. petraea; 102, 103, on Q. cerris; E: 109, 110, on Q. pubescens; 113, on
Q. frainetto; 116, on Q. virgiliana; 119, on Q. cerris; 121, 122, on Q. pubescens; i: 125, on Q. petraea; 127, on Q. infectoria; 132,
133, on Q. cerris; 136, 137, on Q. petraea; 138, on Q. frainetto; 141, on Q. cerris; 142, on Q. petraea; Kl: 146, on Q. pubescens;
148, 149, 150, on Q. cerris; 152, 153, on Q. frainetto; 154, 156, on Q. cerris; 160, 161, on Q. frainetto; 162, 163, on Q. frainetto, on
Q. pubescens; KO: 164, on Q. frainetto, on Q. petraea; S: 166, on Q. cerris; 167, on Q. virgiliana; T: 168, on Q. cerris; 170, on Q.
petraea; 171, on Q. frainetto, on Q. petraea; 172, on Q. pubescens; 173, on Q. cerris; 174, 177, on Q. pubescens; Y: 180, on Q.
cerris, on Q. frainetto; 181, on Q. petraea; 182, on Q. petraea

Parmelina carporrhizans (Taylor) Poelt & Vézda

Bi: 29, on Q. cerris; BU: 32, on Q. cerris, on Q. infectoria, 38, on Q. cerris; 39, on Q. petraea; 44, on Q. infectoria; 49, on
Q. cerris, on Q. petraea; 52, on Q. petraea; C: 71, 73, 78, on Q. cerris; 89, on Q. ithaburensis subsp. macrolepis; 92, Q. cerris; 94,
on Q. pubescens; 96, on Q. frainetto; 98, on Q. cerris; 99, on Q. frainetto; 100, on Q. cerris; T: 178, on Q. frainetto; Y: 182, on Q.
petraea

Parmelina pastillifera (Harm.) Hale
BU: 51, on Q. cerris; K1: 149, on Q. cerris; KO: 165, on Q. petraea

Parmelina quercina (Willd.) Hale

BA: 1, 15, on Q. cerris; 16, on Q. frainetto; 20, on Q. pubescens; Bi: 26, on Q. infectoria; 29, on Q. cerris; BU: 36, on Q.
cerris; 39, on Q. cerris, on Q. petraea; 41, on Q. infectoria; 45, on Q. petraea; 51, 53, 54, 56, 59, 62, 63, 66, 69, on Q. cerris; C: 76,
77, 0n Q. cerris; on Q. pubescens; 86, on Q. pubescens; 87, 95, 103, on Q. cerris; E: 110, on Q. pubescens; 113, on Q. frainetto; 116,
on Q. virgiliana; KI: 148, on Q. cerris; 158, 162, on Q. pubescens; KO: 165, on Q. petraea; S: 166, on Q. cerris; 167, on Q.
virgiliana; T: 177, on Q. pubescens; Y: 180, on Q. cerris, on Q. frainetto

Parmelina tiliacea (Hoffm.) Hale

BA: 1, 2, on Q. trojana; 4, on Q. pubescens; 5, on Q. cerris; 6, on Q. pubescens; 7, on Q. cerris; 8, on Q. frainetto; 11, 14,
15, on Q. cerris; 16, on Q. frainetto; 18, on Q. cerris; 19, 20, on Q. pubescens; 21, on Q. frainetto; Bi: 27, on Q. cerris; BU: 31, on
Q. frainetto; 32, on Q. cerris; 33, on Q. frainetto; 36, 38, on Q. cerris; 39, on Q. petraea; 50, on Q. robur; 51, 53, 54, 61, on Q.
cerris, C: 73, on Q. cerris; 75, on Q. pubescens; 76, 78, on Q. cerris; 81, on Q. frainetto; 86, on Q. pubescens; 89, on Q. ithaburensis
subsp. macrolepis; 90, on Q. pubescens; 91, on Q. frainetto; 95, on Q. cerris; 96, on Q. frainetto; 98, on Q. cerris; 99, 100, on Q.
frainetto; E: 104, 108, on Q. virgiliana; 109, on Q. pubescens; 115, 116, on Q. virgiliana; 120, on Q. ithaburensis subsp. macrolepis;
122, on Q. pubescens; 124, on Q. frainetto; i: 134, on Q. cerris; 136, on Q. petraea; 141, on Q. cerris; K1: 146, on Q. pubescens;
148, 149, on Q. cerris; 151, 160, 161, 163, on Q. frainetto; S: 167, on Q. virgiliana; T: 172, on Q. pubescens; 173, on Q. cerris; 174,
177, on Q. pubescens; 178, on Q. frainetto; Y: 182, on Q. cerris

Parmeliopsis ambigua (Wulfen) Nyl.
E: 119, on Q. cerris

Parmotrema chinense (Osbeck) Hale & Ahti
i: 125, 140, 142, on Q. petraea; KO: 164, on Q. petraea

Peltigera collina (Ach.) Réhl.
BU: 45, 64, on Q. petraea; C: 81, on Q. frainetto

Peltigera horizontalis (Huds.) Baumg.
BU: 42, on Q. petraea

Seyhan ORAN et al., The diversity of lichen and lichenicolous fungi on Quercus taxa found in the Marmara region (Turkey)


http://www.speciesfungorum.org/Names/SynSpecies.asp?RecordID=342957�

Biological Diversity and Conservation —4/ 2 (2011) 217

Peltigera polydactylon (Neck.) Hoffm.
BU: 52, on Q. petraea; KO: 165, on Q. petraea

* Peltigera ponojensis Gyeln.
BU: 44, on Q. cerris

Peltigera praetextata (Flérke ex Sommerf.) Vain.
BU: 49, on Q. cerris; 52, 64, on Q. petraea; S: 166, on Q. cerris

Peltigera rufescens (Weiss) Humb.
Bi: 28, on Q. cerris; BU: 45, on Q. pubescens, 66, on Q. frainetto

Pertusaria albescens (Huds.) M. Choisy & Werner

BA: 1, 5, on Q. cerris; 6, on Q. pubescens; 7, 11, on Q. cerris; 21, on Q. frainetto; BU: 42, on Q. petraea; 45, on Q.
pubescens; 54, on Q. cerris; 55, on Q. infectoria; 67, on Q. cerris, on Q. petraea; C: 73, on Q. cerris; 74, on Q. ithaburensis subsp.
macrolepis; 76, on Q. cerris; 81, on Q. frainetto; 88, on Q. pubescens; 95, on Q. cerris; i: 125, on Q. frainetto, on Q. petraea; 126,
on Q. frainetto; 134, on Q. cerris; 142, on Q. petraea; K1: 146, on Q. pubescens; 149, 150, on Q. cerris; 151, on Q. frainetto; 155,
157, on Q. cerris; 163, on Q. frainetto, on Q. pubescens; T: 174, on Q. pubescens; Y: 182, on Q. petraea

Pertusaria amara (Ach.) Nyl.

BA: 1, on Q. trojana; 6, on Q. pubescens; 8, on Q. frainetto; 11, on Q. cerris; BU: 33, on Q. frainetto; 38, on Q. cerris; 39,
42, on Q. petraea; 45, on Q. pubescens; 47, 49, 60, on Q. cerris; 67, on Q. petraea; C: 81, 91, 96, on Q. frainetto; 101, on Q.
petraea; 103, on Q. cerris; E: 109, on Q. pubescens; I: 125, 128, 142, on Q. petraea; K1: 148, 150, on Q. cerris; 153, on Q.
frainetto; 154, 155, on Q. cerris; S: 166, on Q. cerris, on Q. virgilliana; T: 178, on Q. frainetto; Y: 182, on Q. frainetto, on Q.
petraea

Pertusaria coronata (Ach.) Th. Fr.
BU: 54, on Q. cerris, Det. V. John

Pertusaria flavida (DC.) J.R. Laundon
BU: 47, 49, 54, 67, on Q. cerris; Y: 182, on Q. petraea

Pertusaria hymenea (Ach.) Schaer.
K1: 149, on Q. cerris

Pertusaria leioplaca DC.
BA: 5, on Q. cerris; C: 78, 103, on Q. cerris; K1: 163, on Q. pubescens

Pertusaria pertusa (Weigel) Tuck.
BA: 7, 14, 18, on Q. cerris; BU: 33, on Q. frainetto; C: 73, on Q. cerris; 81, 100, on Q. frainetto; i: 125, on Q. petraea;
126, on Q. frainetto; K1: 150, on Q. cerris; 151, on Q. frainetto; Y: 182, on Q. frainetto, on Q. petraea

Pertusaria pustulata (Ach.) Duby
i: 142, on Q. petraea

Phaeophyscia ciliata (Hoffm.) Moberg
BU: 39, on Q. petraea; 51, 53, on Q. cerris

Phaeophyscia orbicularis (Neck.) Moberg

BA: 2, on Q. trojana; 3, on Q. cerris; 6, on Q. pubescens; 10, 11, on Q. cerris; 12, on Q. ithaburensis subsp. macrolepis;
13, on Q. trojana; 16, on Q. frainetto; 17, on Q. pubescens; 18, on Q. cerris; 19, on Q. pubescens; 21, on Q. frainetto; Bi: 28, on Q.
cerris, on Q. pubescens; 29, on Q. cerris; BU: 31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 39, on Q. petraea; 41, on Q.
cerris, on Q. infectoria; 43, on Q. frainetto; 44, on Q. cerris; 45, on Q. petraea, on Q. pubescens; 48, 51, 53, on Q. cerris; 62, on Q.
cerris, on Q. infectoria; 63, on Q. frainetto; 65, on Q. cerris; C: 71, on Q. cerris; 72, on Q. ithaburensis subsp. macrolepis; 75, on Q.
pubescens; 78, 79, on Q. cerris; 87, on Q. pubescens; 89, on Q. ithaburensis subsp. macrolepis; 93, on Q. pubescens; 95, on Q.
cerris; 96, on Q. frainetto; 97, on Q. pubescens; 98, 100, on Q. cerris; E: 104, on Q. virgiliana; 114, on Q. pubescens; 116, on Q.
virgiliana; 120, on Q. ithaburensis subsp. macrolepis; 124, on Q. frainetto; i: 133, 134, on Q. cerris; KI: 146, 147, on Q. pubescens;
149, on Q. cerris; 153, on Q. virgiliana; S: 166, 167, on Q. virgiliana; T: 172, on Q. pubescens; 178, on Q. frainetto

Phlyctis agelaea (Ach.) Flot.

BU: 38, on Q. cerris; C: 96, on Q. frainetto; E: 119, on Q. cerris; K1: 149, 157, on Q. cerris; T: 171, on Q. frainetto; on
Q. petraea
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Phlyctis argena (Spreng.) Flot.

BA: 1, on Q. trojana; 4, on Q. pubescens; 11, on Q. cerris; 17, on Q. pubescens; 18, on Q. cerris; 21, on Q. frainetto; BU:
31, 33, on Q. frainetto; 38, on Q. cerris; 42, on Q. petraea; 44, on Q. cerris; 45, on Q. petraea, on Q. pubescens; 46, on Q. cerris; 47,
on Q. cerris, on Q. petraea; 49, on Q. cerris; 50, on Q. robur; 52, on Q. petraea; 55, on Q. infectoria; 60, on Q. cerris; 63, on Q.
frainetto; 67, on Q. cerris, on Q. frainetto, on Q. petraea; C: 81, on Q. frainetto; 88, on Q. cerris; 90, on Q. pubescens; 91, 96, on Q.
frainetto; 97, on Q. frainetto, on Q. pubescens; 98, 100, on Q. cerris; 101, on Q. petraea; E: 119, on Q. cerris; I: 125, on Q.
frainetto, on Q. petraea; 126, on Q. frainetto; 128, 136, on Q. petraea; 138, on Q. frainetto; 142, on Q. petraea; Kl: 146, on Q.
pubescens; 149, 150, on Q. cerris; 152, 153, on Q. frainetto; 157, on Q. cerris; 163, on Q. frainetto, on Q. pubescens; KO: 164, on
Q. frainetto, on Q. petraea; S: 167, on Q. virgiliana; T: 170, on Q. petraea; 174, 177, on Q. pubescens; 178, on Q. frainetto; Y: 181,
on Q. petraea; 182, on Q. cerris, on Q. frainetto

Physcia adscendens (Th. Fr.) H. Olivier

BA: 1, on Q. cerris; 4, on Q. pubescens; 5, on Q. cerris; 6, on Q. pubescens; 10, on Q. cerris; 12, on Q. ithaburensis subsp.
macrolepis; 15, on Q. cerris; 16, on Q. frainetto; 17, on Q. pubescens; 21, on Q. frainetto; Bi: 26, on Q. infectoria; 29, on Q. cerris;
30, on Q. frainetto; BU: 31, on Q. frainetto; 32, 34, on Q. infectoria; 35, on Q. pubescens; 36, on Q. cerris; 39, on Q. petraea; 41, on
Q. cerris; 42, on Q. petraea; 43, on Q. frainetto; 44, on Q. cerris, on Q. infectoria; 45, on Q. petraea, on Q. pubescens; 47, 48, 51, on
Q. cerris; 58, on Q. frainetto; 59, 60, on Q. cerris; 62, on Q. infectoria; 65, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 69, on Q.
cerris; 70, on Q. infectoria, on Q. pubescens; C: 73, on Q. cerris; 75, on Q. pubescens; 76, 77, on Q. cerris, on Q. pubescens; 78, 79,
on Q. cerris; 86, on Q. coccifera, on Q. pubescens; 87, 88, on Q. cerris, on Q. pubescens; 89, on Q. ithaburensis subsp. macrolepis;
91, on Q. frainetto; 92, on Q. cerris; 93, 94, on Q. pubescens; 97, on Q. frainetto; 98, on Q. cerris; 99, on Q. frainetto; 100, on Q.
cerris, on Q. frainetto; 103, on Q. cerris; E: 107, 108, on Q. virgiliana; 109, 111, 112, on Q. pubescens; 115, 116, on Q. virgiliana;
118, on Q. pubescens; 119, on Q. cerris; 120, on Q. ithaburensis subsp. macrolepis; i: 125, on Q. frainetto; on Q. petraea; 127, on
Q. infectoria; 129, on Q. frainetto; 130, on Q. frainetto, on Q. petraea; 131, on Q. pubescens; 132, on Q. cerris, on Q. robur; 133, on
Q. cerris; 135, 136, on Q. petraea; 137, 139, on Q. frainetto, on Q. petraea; 140, 142, on Q. petraea; K1: 143, on Q. frainetto; 145,
on Q. virgiliana; 146, 147, on Q. pubescens; 148, 150, on Q. cerris; 151, 152, 153, on Q. frainetto; 154, 156, on Q. cerris; 160, on Q.
frainetto; 162, on Q. frainetto, on Q. pubescens; KO: 165, on Q. petraea; S: 166, on Q. cerris; 167, on Q. virgiliana; T: 170, 171, on
Q. petraea; 175, on Q. infectoria; 176, on Q. pubescens; 178, on Q. frainetto, on Q. pubescens; Y: 180, on Q. frainetto

Physcia aipolia (Ehrh. ex Humb.) Firnr.

BA: 2, on Q. trojana; 11, 18, on Q. cerris; Bi: 28, on Q. cerris, on Q. pubescens; BU: 31, on Q. frainetto; 32, on Q. cerris;
39, on Q. petraea; 41, on Q. infectoria; 43, on Q. frainetto; 44, on Q. cerris, on Q. infectoria; 50, on Q. robur; 51, 54, 59, on Q.
cerris; 62, on Q. infectoria; C: 71, on Q. cerris; 75, 77, on Q. pubescens; 78, 98, on Q. cerris; 100, on Q. cerris, on Q. frainetto; E:
109, on Q. pubescens; 115, 116, on Q. virgiliana; 124, on Q. frainetto; KI: 146, on Q. pubescens; 148, on Q. cerris; 151, on Q.
frainetto; 153, on Q. virgiliana; 154, 155, on Q. cerris; 160, 161, on Q. frainetto; S: 166, 167, on Q. virgiliana; T: 171, on Q.
frainetto; 174, on Q. pubescens; 178, on Q. frainetto

Physcia caesia (Hoffm.) Furnr.
C: 92, on Q. cerris

Physcia leptalea (Ach.) DC.

BA: 1, on Q. trojana; 16, on Q. frainetto; 17, on Q. pubescens; BU: 39, on Q. petraea; 44, on Q. cerris; 49, on Q. petraea;
51, 65, 73, on Q. cerris; C: 87, on Q. pubescens; E: 113, on Q. frainetto; 118, on Q. pubescens; i: 142, on Q. petraea; K1: 162, on
Q. pubescens; S: 166, on Q. virgiliana

Physcia stellaris (L.) Nyl.

BA: 10, on Q. cerris; 12, on Q. ithaburensis subsp. macrolepis; 13, on Q. trojana; 15, on Q. cerris; 16, on Q. frainetto; 17,
on Q. pubescens; 24, 29, on Q. cerris; 35, on Q. pubescens, BU: 37, 39, on Q. cerris; 41, on Q. cerris; on Q. infectoria; 43, on Q.
frainetto; 44, on Q. infectoria; 45, on Q. pubescens; 47, 48, 51, 53, 61, on Q. cerris; 62, on Q. cerris, on Q. infectoria; 65, on Q.
cerris; 66, on Q. cerris, on Q. frainetto; 68, on Q. pubescens; 69, on Q. cerris; C: 72, 74, on Q. ithaburensis subsp. macrolepis; 75,
on Q. pubescens; 79, on Q. cerris; 82, 83, on Q. pubescens; 84, on Q. ithaburensis subsp. macrolepis; 86, 87, on Q. pubescens; 89,
on Q. ithaburensis subsp. macrolepis; 99, on Q. frainetto; 103, on Q. cerris; E: 104, 106, 108, on Q. virgiliana; 110, 111, on Q.
pubescens; 113, on Q. frainetto; 114, 117, 118, on Q. pubescens; 120, on Q. ithaburensis subsp. macrolepis; Kl: 145, on Q.
virgiliana; 147, on Q. pubescens; 148, on Q. cerris; 158, on Q. pubescens; 159, on Q. cerris; Y: 180, on Q. frainetto

Physcia tenella (Scop.) DC.
BA: 11, on Q. cerris; I: 137, on Q. frainetto; 142, on Q. petraea; K1: 155, on Q. cerris; T: 177, on Q. pubescens, Y: 182,
on Q. frainetto, on Q. petraea

Physconia detersa (Nyl.) Poelt
C: 99, on Q. frainetto; E: 105, 116, on Q. virgiliana

Physconia distorta (With.) J.R. Laundon

Bi: 28, on Q. cerris; BU: 39, on Q. petraea; 41, on Q. infectoria; 43, on Q. frainetto; 44, on Q. infectoria; 48, on Q. cerris;
50, on Q. robur; 51, on Q. cerris; 52, on Q. petraea; 53, on Q. cerris; C: 71, on Q. cerris, 80, on Q. petraea; 87, on Q. pubescens; E:
116, on Q. virgiliana; i: 138, on Q. frainetto; KI: 146, 147, on Q. pubescens; 148, on Q. cerris; 153, 160, 161, on Q. frainetto; K O:
165, on Q. petraea; S: 166, on Q. virgilliana; T: 171, on Q. frainetto
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Physconia enteroxantha (Nyl.) Poelt

BA: 4, 6, on Q. pubescens; 8, 16, on Q. frainetto; 18, on Q. cerris; 20, on Q. pubescens; 21, on Q. frainetto; Bi: 29, on Q.
cerris, BU: 31, on Q. frainetto; 34, on Q. infectoria; 38, on Q. cerris; 39, on Q. petraea; 40, on Q. infectoria; 41, on Q. cerris; 42, on
Q. petraea; 43, on Q. frainetto; 44, on Q. cerris; 45, on Q. petraea, on Q. pubescens; 46, 47, 48, 49, on Q. cerris; 50, on Q. robur;
51, on Q. cerris; 52, on Q. petraea; 54, on Q. cerris; 58, on Q. frainetto; 59, 60, on Q. cerris; 62, on Q. infectoria; 63, 66, on Q.
frainetto; C: 74, on Q. ithaburensis subsp. macrolepis; 78, on Q. cerris; 91, 96, on Q. frainetto; 98, on Q. cerris; 99, 100, on Q.
frainetto; E: 109, on Q. pubescens; 124, on Q. frainetto; i: 125, on Q. frainetto; 130, on Q. petraea; 134, on Q. cerris; 138, on Q.
frainetto; K1: 146, on Q. pubescens; 148, 149, 150, on Q. cerris; 152, 160, 161, 163, on Q. frainetto; S: 167, on Q. virgiliana; T:
171, on Q. frainetto, on Q. petraea; 172, 174, 177, on Q. pubescens; 178, on Q. frainetto; Y: 182, on Q. petraea

Physconia grisea (Lam.) Poelt

BA: 6, on Q. pubescens; 7, on Q. cerris; 8, on Q. frainetto; 9, on Q. pubescens; 10, on Q. cerris; 12, on Q. ithaburensis
subsp. macrolepis; 17, 19, 20, on Q. pubescens; BU: 61, on Q. cerris; C: 74, on Q. ithaburensis subsp. macrolepis; 77, on Q. cerris,
on Q. pubescens; 78, on Q. cerris; 88, 94, on Q. pubescens; 95, on Q. cerris; E: 106, 108, on Q. virgiliana; 109, on Q. pubescens,
116, on Q. virgiliana; 119, on Q. cerris; 120, on Q. ithaburensis subsp. macrolepis; 124, on Q. frainetto; i: 134, on Q. cerris; K1:
146, on Q. pubescens; 153, on Q. virgiliana; 154, 157, on Q. cerris; 161, on Q. frainetto; 162, on Q. pubescens; T: 174, 177, on Q.
pubescens; 178, on Q. frainetto

Physconia perisidiosa (Erichsen) Moberg

BA: 8, on Q. frainetto; 11, on Q. cerris; 21, on Q. frainetto; Bi: 28, on Q. cerris, on Q. pubescens; 29, on Q. cerris; 30, on
Q. frainetto; BU: 31, 33, on Q. frainetto; 39, on Q. petraea; 41, on Q. infectoria; 43, on Q. frainetto; 44, on Q. cerris; 45, on Q.
petraea; 47, on Q. cerris; 50, on Q. robur; 58, 63, on Q. frainetto; 67, on Q. cerris, on Q. frainetto; C: 71, on Q. cerris; 75, on Q.
pubescens; 78, on Q. cerris; 81, on Q. frainetto; 88, on Q. cerris; 91, 96, 100, on Q. frainetto; E: 109, on Q. pubescens; 113, on Q.
frainetto; 116, on Q. virgiliana; i: 138, on Q. frainetto; 142, on Q. petraea; K1: 146, on Q. pubescens; 149, on Q. cerris; 151, 153,
on Q. frainetto; 157, on Q. cerris; 160, 161, on Q. frainetto; T: 174, on Q. pubescens; 178, on Q. frainetto; Y: 182, on Q. frainetto

Physconia servitii (Nadv.) Poelt
BA: 2, on Q. trojana; 11, on Q. cerris, C: 74, on Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; 81, on Q.
frainetto; 89, on Q. ithaburensis subsp. macrolepis; 90, on Q. pubescens; 99, 100, on Q. frainetto

Physconia subpulverulenta (Szatala) Poelt
BA: 16, on Q. frainetto; 18, on Q. cerris; C: 86, on Q. pubescens; 96, 99, on Q. frainetto

* Physconia venusta (Ach.) Poelt
S: 167, on Q. virgiliana; T: 178, on Q. frainetto

Platismatia glauca (L.) W.L. Culb. & C.F. Culb.
BU: 39, on Q. petraea; 49, on Q. cerris; 67, on Q. petraea; C: 80, on Q. petraea; 81, on Q. frainetto; Y: 182, on Q. cerris,
on Q. petraea

Pleurosticta acetabulum (Neck.) Elix & Lumbsch

BA: 1, on Q. cerris, on Q. trojana; 2, on Q. trojana; 4, on Q. cerris, on Q. pubescens; 6, on Q. pubescens; 7, on Q. cerris;
8, on Q. frainetto; 9, on Q. pubescens; 10, 11, 14, 15, on Q. cerris, 16, on Q. frainetto; 17, on Q. pubescens; 18, on Q. cerris; 19, 20,
on Q. pubescens, 21, on Q. frainetto; Bi: 25, on Q. pubescens; 26, on Q. infectoria; 27, on Q. cerris; 28, on Q. cerris, on Q.
pubescens; 29, on Q. cerris; 30, on Q. frainetto; BU: 31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 34, on Q. infectoria; 35,
on Q. pubescens; 36, 37, 38, on Q. cerris; 39, on Q. cerris, on Q. petraea; 41, on Q. infectoria; 42, on Q. petraea; 43, on Q. frainetto;
44, on Q. cerris, on Q. infectoria; 45, on Q. petraea, on Q. pubescens; 46, 47, 53, 54, on Q. cerris; 55, on Q. infectoria; 58, on Q.
frainetto; 59, 61, 62, on Q. cerris; 63, on Q. frainetto; 65, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 67, on Q. cerris; 68, on Q.
pubescens; 70, on Q. cerris, on Q. infectoria; C: 74, on Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; 76, on Q. cerris, on
Q. pubescens; 77, on Q. cerris; on Q. pubescens; 78, on Q. cerris; 87, on Q. cerris, on Q. pubescens; 88, on Q. cerris; 90, on Q.
pubescens; 95, on Q. cerris; 96, on Q. frainetto; 97, on Q. frainetto, on Q. pubescens; 98, on Q. cerris; 99, on Q. frainetto; 100, on Q.
cerris, on Q. frainetto; 103, on Q. cerris; E: 104, on Q. virgiliana; 106, 107, 108, on Q. virgiliana; 109, 110, 111, 112, on Q.
pubescens; 113, on Q. frainetto; 114, on Q. pubescens; 115, 116, on Q. virgiliana; 118, on Q. pubescens; 119, on Q. cerris; 122, on
Q. pubescens; 124, on Q. frainetto; I: 133, on Q. cerris; 142, on Q. petraea; KI: 146, on Q. pubescens; 147, on Q. pubescens; 148,
on Q. cerris; 150, on Q. cerris; 153, on Q. frainetto, on Q. virgiliana; 154, 155, on Q. cerris; 158, on Q. pubescens; 159, on Q.
cerris; 160, 161, on Q. frainetto; 162, on Q. frainetto, on Q. pubescens;, KO: 164, on Q. frainetto; T: 168, on Q. cerris; 172, on Q.
pubescens; 173, on Q. cerris; 177, on Q. pubescens; 178, on Q. frainetto; Y: 180, on Q. cerris, on Q. frainetto; 182, on Q. frainetto,
on Q. petraea

Pseudevernia furfuracea var. ceratea (Ach.) D. Hawksw.
BA: 14, on Q. cerris; KI: 162, on Q. pubescens; S: 167, on Q. virgiliana; Y: 182, on Q. cerris

Pseudevernia furfuracea var. furfuracea (L.) Zopf

BA: 4, 14, on Q. cerris; Bi: 27, on Q. cerris; 28, on Q. cerris, on Q. pubescens; 29, on Q. cerris; 30, on Q. frainetto; BU:
31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 39, 45, on Q. petraea; 47, on Q. cerris; 49, on Q. cerris; on Q. petraea; 51, 54,
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61, 65, 66, on Q. cerris; 67, on Q. cerris, on Q. frainetto; on Q. petraea; 70, on Q. pubescens; C: 73, on Q. cerris; 77, on Q. cerris,
on Q. pubescens; 80, on Q. petraea; 81, 99, on Q. frainetto; S: 167, on Q. virgiliana; T: 173, on Q. cerris; Y: 182, on Q. cerris, on
Q. petraea

Ramalina calicaris (L.) Fr.
BA: 1, on Q. cerris; 2, on Q. trojana; BU: 39, on Q. petraea; 67, on Q. cerris

Ramalina farinacea (L.) Ach.

BA: 1, on Q. cerris; on Q. trojana; 4, on Q. cerris, on Q. pubescens; 5, on Q. cerris; 20, on Q. pubescens; Bi: 26, on Q.
cerris, on Q. infectoria, on Q. pubescens; 28, on Q. cerris, on Q. pubescens; 30, on Q. frainetto; BU: 31, on Q. frainetto; 32, on Q.
cerris, on Q. infectoria; 39, on Q. petraea; 44, on Q. cerris; 45, on Q. petraea, on Q. pubescens, 46, 47, 49, 54, on Q. cerris; 55, on
Q. infectoria; 56, 61, 65, on Q. cerris; 67, on Q. cerris, on Q. frainetto; on Q. petraea; 69, on Q. cerris; 70, on Q. pubescens, C: 71,
on Q. cerris; 76, 77, on Q. pubescens; 78, on Q. cerris; 81, on Q. frainetto; 86, on Q. coccifera; 97, on Q. pubescens; 99, on Q.
frainetto; 100, 102, on Q. cerris; E: 116, on Q. virgiliana; 119, on Q. cerris; 124, on Q. frainetto; i: 125, on Q. petraea; 126, 138, on
Q. frainetto; 142, on Q. petraea; K1: 149, on Q. cerris; 153, on Q. frainetto; 155, on Q. cerris; 161, on Q. frainetto; 162, on Q.
pubescens; 163, on Q. frainetto; KO: 164, on Q. petraea; S: 166, on Q. cerris; T: 171, on Q. petraea; 172, on Q. pubescens; 173, on
Q. cerris; 174, 177, on Q. pubescens; Y: 180, on Q. cerris; 182, on Q. petraea

Ramalina fastigiata (Pers.) Ach.

BA: 1, on Q. cerris, on Q. trojana; 2, on Q. trojana; 4, on Q. pubescens, on Q. cerris; 5, on Q. cerris; 6, on Q. pubescens,
7,11, 14, on Q. cerris; 17, on Q. pubescens; 18, on Q. cerris; 19, 20, on Q. pubescens; 22, on Q. cerris; Bi: 26, on Q. cerris, BU: 34,
on Q. infectoria; 38, on Q. cerris; 39, on Q. petraea; 45, on Q. petraea, on Q. pubescens; 46, 47, 49, 59, 61, on Q. cerris; 67, on Q.
cerris, on Q. frainetto, on Q. petraea; 70, on Q. pubescens; C: 71, 73, on Q. cerris; 76, on Q. cerris, on Q. pubescens; 77, on Q.
cerris, on Q. pubescens; 78, on Q. cerris; 80, on Q. petraea; 81, on Q. frainetto; 88, on Q. cerris; 91, on Q. frainetto; 92, 95, on Q.
cerris, 97, on Q. frainetto, on Q. pubescens; 98, on Q. cerris; 99, on Q. frainetto; 100, on Q. cerris, on Q. frainetto; 102, 103, on Q.
cerris; E: 106, on Q. virgiliana; 110, on Q. pubescens; 113, on Q. frainetto; 116, on Q. virgiliana; 118, on Q. pubescens; 119, on Q.
cerris; 124, on Q. frainetto; I: 132, on Q. pubescens; 133, on Q. cerris; 134, on Q. cerris; 138, on Q. frainetto; 141, on Q. cerris;
142, on Q. petraea; K1: 148, 149, 150, on Q. cerris; 153, on Q. frainetto; 154, 155, on Q. cerris; 161, on Q. frainetto; 162, 163, on
Q. pubescens; KO: 164, on Q. frainetto, on Q. petraea; S: 167, on Q. virgiliana; T: 171, on Q. petraea; 172, on Q. pubescens; 173,
on Q. cerris; 174, 177, on Q. pubescens; Y: 182, on Q. petraea

Ramalina fraxinea (L.) Ach.

BA: 2, on Q. trojana; 4, on Q. cerris; 8, on Q. frainetto; 19, on Q. pubescens; Bi: 28, on Q. cerris, on Q. pubescens; BU:
39, on Q. petraea; 45, on Q. pubescens; 49, 61, on Q. cerris; C: 74, on Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; 88,
on Q. cerris; 97, on Q. pubescens; 100, on Q. cerris; E: 108, on Q. virgiliana; 110, on Q. pubescens; 116, on Q. virgiliana; K1: 149,
154, on Q. cerris; 161, on Q. frainetto; S: 167, on Q. virgiliana; T: 173, on Q. cerris; Y: 182, on Q. cerris

Ramalina pollinaria (Westr.) Ach.
Bi: 28, on Q. pubescens; BU: 54, on Q. cerris; E: 119, on Q. cerris; KI: 150, on Q. cerris

Rinodina capensis Hampe
C: 75, on Q. pubescens; 76, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 90, on Q. pubescens; 95, on Q. cerris

Rinodina exigua (Ach.) Gray
BU: 35, on Q. pubescens; C: 71, 73, on Q. cerris; 74, on Q. ithaburensis subsp. macrolepis; 76, on Q. cerris, on Q.
pubescens; 95, on Q. cerris; E: 117, 122, on Q. pubescens

Rinodina pyrina (Ach.) Arnold

Bi: 29, on Q. cerris; 30, on Q. frainetto; BU: 35, on Q. pubescens, 40, 41, on Q. infectoria; 44, on Q. cerris, on Q.
infectoria; 57, on Q. pubescens; 67, on Q. frainetto; C: 71, on Q. cerris; 72, on Q. ithaburensis subsp. macrolepis; 74, on Q.
ithaburensis subsp. macrolepis; 75, on Q. pubescens; 78, on Q. cerris; E: 105, 107, on Q. virgiliana; 112, on Q. pubescens; i: 137,
on Q. petraea; K1: 145, on Q. virgiliana; 156, on Q. cerris; T: 178, on Q. pubescens

Rinodina sophodes (Ach.) A. Massal.

BA: 15, on Q. cerris; 24, on Q. cerris; Bi: 26, on Q. cerris, on Q. infectoria; 27, on Q. cerris; BU: 35, on Q. pubescens;
39, on Q. cerris; 44, on Q. infectoria; 47, 61, on Q. cerris; C: 73, on Q. cerris; 76, on Q. pubescens; 77, 78, on Q. cerris; 80, on Q.
petraea; 86, on Q. pubescens; 87, 92, on Q. cerris; 99, on Q. frainetto; 103, on Q. cerris; S: 166, on Q. cerris; T: 173, on Q. cerris;
Y: 179, on Q. coccifera

Scoliciosporum umbrinum (Ach.) Arnold

BA: 1, 3, 4, 10, 14, on Q. cerris; 16, on Q. frainetto; 17, on Q. pubescens; 22, on Q. petraea; Bi: 27, on Q. cerris; BU: 386,
on Q. cerris, C: 76, on Q. cerris, on Q. pubescens; 77, 88, 95, on Q. cerris; I: 142, on Q. petraea; K1: 143, on Q. frainetto; 149, on
Q. cerris; 163, on Q. pubescens; Y: 182, on Q. cerris

* Sphinctrina turbinata (Pers.) De Not.
BU: 54, on Q. cerris, lichenicolous on Pertusaria coronata, Det. V. John
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* Sigmidium congestum (Kdérb.) Triebel
S: 167, on Q. virgiliana, lichenicolous on Lecanora chlarotera, Det. M.G. Halic

Tephromela atra (Huds.) Hafellner

BA: 1, on Q. cerris, 2, on Q. trojana; 14, on Q. cerris;, BU: 38, on Q. cerris; 39, on Q. petraea; C: 74, on Q. ithaburensis
subsp. macrolepis; 76, 95, on Q. cerris; E: 116, on Q. virgiliana; K1: 150, 154, on Q. cerris; KO: 164, on Q. petraea; T: 171, on Q.
frainetto, on Q. petraea; 177, on Q. pubescens

Tornabea scutellifera (With.) J.R. Laundon
Bi: 28, on Q. cerris

Tuckermanopsis chlorophylla (Willd.) Hale
BU: 38, on Q. cerris; C: 99, on Q. frainetto; Y: 182, on Q. cerris

Usnea filipendula Stirt.
Bi: 26, on Q. pubescens; BU: 45, on Q. petraea; 46, on Q. cerris; 67, on Q. cerris, on Q. frainetto; C: 80, on Q. petraea;
99, on Q. frainetto; S: 166, on Q. cerris

Usnea fulvoreagens (Ré&sénen) Rasénen
BU: 45, on Q. petraea; 46, 47, 49, on Q. cerris, 67, on Q. cerris, on Q. frainetto

Usnea hirta (L.) Weber ex F.H. Wigg.
BU: 45, on Q. petraea; 66, on Q. cerris

Usnearigida Vain.
BU: 49, on Q. cerris; 67, on Q. cerris, on Q. frainetto, on Q. petraea

Usnea subfloridana Stirt.
BU: 67, on Q. cerris, on Q. frainetto

Xanthomendoza fulva (Hoffm.) Sgchting, Kérnefelt & S.Y. Kondr.
Bi: 28, on Q. cerris; BU: 43, on Q. frainetto

Xanthoria candelaria (L.) Th. Fr.
Bi: 28, on Q. pubescens

Xanthoria parietina (L.) Th. Fr.

BA: 1, on Q. cerris, on Q. trojana; 4, on Q. cerris, 6, on Q. pubescens; 8, on Q. frainetto; 9, on Q. pubescens; 10, on Q.
cerris; 11, on Q. cerris; 12, on Q. ithaburensis subsp. macrolepis; 13, on Q. trojana; 14, 15, on Q. cerris; 16, on Q. frainetto; 17, 19,
20, on Q. pubescens; 21, on Q. frainetto; 24, on Q. cerris; Bi: 27, on Q. cerris; 28, on Q. cerris, on Q. pubescens; 29, on Q. cerris;
BU: 31, on Q. frainetto; 32, on Q. cerris, on Q. infectoria; 34, on Q. infectoria; 35, on Q. pubescens; 36, 37, on Q. cerris; 39, on Q.
cerris, on Q. petraea; 40, 41, on Q. infectoria, 43, on Q. frainetto; 44, on Q. cerris, on Q. infectoria; 45, on Q. petraea, on Q.
pubescens; 48, on Q. cerris; 50, on Q. robur; 51, 53, on Q. cerris; 57, on Q. pubescens; 58, on Q. frainetto; 59, 61, on Q. cerris; 62,
on Q. cerris, on Q. infectoria; 63, on Q. frainetto; 65, on Q. cerris; 66, on Q. cerris, on Q. frainetto; 68, on Q. pubescens; 69, on Q.
cerris; 70, on Q. infectoria; on Q. pubescens; C: 71, on Q. cerris; 72, on Q. ithaburensis subsp. macrolepis; 73, on Q. cerris; 74, on
Q. ithaburensis subsp. macrolepis; 75, on Q. pubescens; 76, 77, on Q. cerris, on Q. pubescens; 78, on Q. cerris; 82, 83, on Q.
pubescens; 84, on Q. ithaburensis subsp. macrolepis; 86, on Q. coccifera, on Q. pubescens; 87, 88, on Q. cerris; on Q. pubescens;
89, on Q. ithaburensis subsp. macrolepis; 90, on Q. pubescens; 91, on Q. frainetto; 92, on Q. cerris; 93, on Q. pubescens; 94, on Q.
pubescens; 95, on Q. cerris; 96, on Q. frainetto; 97, on Q. pubescens; 98, on Q. cerris; 100, on Q. cerris, on Q. frainetto; E: 104,
106, 108, on Q. virgiliana; 109, 110, 111, 112, on Q. pubescens; 113, on Q. frainetto; 114, on Q. pubescens; 115, 116, on Q.
virgiliana; 117, 118, on Q. pubescens; 119, on Q. cerris; 120, on Q. ithaburensis subsp. macrolepis; 122, on Q. pubescens; 123, on
Q. infectoria; 124, on Q. frainetto; I: 127, on Q. frainetto, on Q. infectoria; 129, on Q. frainetto; 130, on Q. frainetto, on Q. petraea;
131, on Q. pubescens; 132, on Q. cerris, on Q. pubescens; 133, 134, on Q. cerris; 135, 136, on Q. petraea; 137, on Q. frainetto, on
Q. petraea; 138, on Q. frainetto; 139, on Q. frainetto, on Q. petraea; KI: 143, on Q. frainetto; 144, on Q. pubescens, 145, on Q.
virgiliana; 146, 147, on Q. pubescens; 148, 150, on Q. cerris; 152, on Q. frainetto; 153, on Q. frainetto, on Q. virgiliana; 154, 155,
156, 157, on Q. cerris; 158, on Q. pubescens; 160, on Q. frainetto; 162, on Q. frainetto, on Q. pubescens; KO: 164, on Q. frainetto;
S: 166, on Q. cerris, Q. virgilliana; 167, on Q. virgiliana; T: 171, on Q. frainetto; 172, on Q. pubescens; 174, on Q. pubescens; 175,
on Q. coccifera, on Q. infectoria; 176, on Q. pubescens; 177, on Q. pubescens; T: 178, on Q. frainetto; on Q. pubescens; Y: 180, on
Q. frainetto; Y: 182, on Q. petraea

Xanthoria polycarpa (Hoffm.) Rieber
Bi: 27, on Q. cerris; BU: 57, on Q. pubescens

Seyhan ORAN et al., The diversity of lichen and lichenicolous fungi on Quercus taxa found in the Marmara region (Turkey)


http://www.speciesfungorum.org/Names/NamesRecord.asp?RecordID=373398�

222 Biological Diversity and Conservation —4/ 2 (2011)

4, Discussion

A total of 162 (159 lichens, 3 lichenicolous fungi) taxa belonging to 57 genera were recorded from 182
localities. Among these lichen taxa, 72 were crustose, 59 were foliose, 25 were fruticose, 2 were leprose, 1 was
squamulose. Of these 162 taxa, 13 taxa were recorded for the first time from the Marmara region with this study.

132 taxa were determined on Q. cerris, 98 taxa on Q. frainetto, 91 taxa on Q. petraea, 90 taxa on Q.
pubescens, 42 taxa on Q. virgiliana, 35 taxa on Q. infectoria, 27 taxa on Q. ithaburensis subsp. macrolepis, 26 taxa on
Q. trojana, 14 taxa on Q. robur, and 12 taxa on Q. coccifera.

Q. cerris, Q. pubescens, Q. frainetto, and Q. petraea have very wide distribution in the Marmara region.
However the other Quercus species have a more limited distribution area (Gunal 1997). Accordingly, Q. cerris was
found on 77 localities, Q. pubescens was 49 localities, Q. frainetto was 40 localities, Q. petraea was 27 localities in our
study. In terms of the number of lichen taxa these four oak species were seen top four ranked in this study. In contrast,
Q. infectoria was recorded 12 localities, Q. virgiliana was 11 localities, Q. ithaburensis subsp. macrolepis was 6
localities, Q. coccifera was 4 localities, Q. trojana was 3 localities, Q. robur was 2 localities. As a result of this, the
number of lichen taxa were less observed on six oak trees. The distribution features of oak species in the study area
preferred as a substrate were seen as one of the main reasons for differences the number of epiphytic taxa between oak
species. Besides, such as bark features (ph, teksture), age of tree, and habitat features (humidity, light, aspect, climate)
are effective the frequency and spread of the species.

Lecanora was the richest genera with 16 taxa at the study area. Caloplaca (9 taxa), Pertusaria (8
taxa), Physconia (8 taxa), Ochrolechia (7 taxa), Peltigera (6 taxa), Physcia (6 taxa), Usnea (6 taxa), Cladonia (5 taxa),
and Ramalina (5 taxa) were the other rich genera on account of the number of taxon.

Evernia prunastri, Lecanora carpinea, L. chlarotera, Lecidella elaeochroma, Melanelixia subaurifera,
Parmelia sulcata, Parmelina tiliacea, Phaeophyscia orbicularis, Phlyctis argena, Physcia adscendens, P. stellaris,
Physconia enteroxantha, Pleurosticta acetabulum, Ramalina farinacea, R. fastigiata, and Xanthoria parietina were
determined the most common epiphytic species on oak trees in the study area.

Nitrophytic species such as Parmelina tiliacea, Phaeophyscia orbicularis, Physcia adscendens, P. aipolia, P.
stellaris, Pleurosticta acetabulum, Xanthoria parietina (Rouss, 1999) were observed commonly at the localities near to
the agriculture fields in study area.

In the Marmara region, suboceanic species (like Bacidia fraxinea, Caloplaca ferruginea, Collema
subflaccidum, Lecanora expallens, Melanelixia glabra, Pertusaria hymenea, Pertusaria pertusa, Phlyctis agelaea,
Phlyctis argena, Physconia enteroxantha, P. perisidiosa) were recorded at the localities which effected by the oceanic
climate.

Besides, Physcia leptalea, Physconia servitii, P. subpulverulenta, Ramalina calicaris were found in places of
the influenced by the Mediterranean climate in the Marmara region. These species are known as mediterranean
elements (Nimis and Martellos, 2008).

Peltigera rufescens usually grows on dry, calcareous or basic soils in dry meadows, on dunes, and on boulders
or rock faces, usually in open situation, seldom at tree bases (Vitikainen, 1994). This species was found at the base of
Q. cerris, Q. frainetto and Q. pubescens trunks together with moss at three localities. Also, epiphytic Peltigera collina,
corticolous old woodland indicator species, as a member of Lobarion communities (Vitikainen, 1994). This species was
recorded on Q. petraea at two localities (Loc. 45, 64) and recorded on Q. frainetto (Loc. 81) with Lobaria pulmonaria.

Because of the Quercus bark has acidic feature (Larsen et al., 2007; Oztiirk and Oran, 2011), acidophytic
lichen species are found commonly on these substrates. In our study, a large number of acidophytic lichen taxa were
determined on various oak substrates.

MeZaka et al., (2008) were indicated that tree species are one of the most important factors explaining
distribution of epiphytic lichen species. It is known that Quercus species are a suitable phorophyte for lichen settlement
(Larsen et al., 2007). Therefore, various lichen species were recorded on ten different oak species in the Marmara
region.
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Abstract

In this study three new records are presented for a number of species collected from Turkey, Paratrachelas
maculatus (Thorell, 1875), Sntula retroversus (O. P.-Cambridge, 1875) and Agroeca proxima (O. P.-Cambridge,
1871). Also the genus Paratrachelas is recorded from Turkey for the first time.

Key words: Araneae, Distribution, New records

*

Turkiye Orimcek (Araneae) Faunasi I¢in Yeni Kayitlar: Paratrachelas maculatus (Thorell, 1875) [Corinnidag],
Sintula retroversus (O. P.-Cambridge, 1875) [Linyphiida€] ve Agroeca proxima (O. P.-Cambridge, 1871)
[Liocranida€]

Ozet

Bu caligma, Tirkiye oOrtimcek faunasini tespit c¢alismalart esnasinda elde edilen bazi gilincel verileri
icermektedir. Buna gore takip eden tiirler Tiirkiye 6riimeek faunasi igin yeni kayittir: Paratrachelas maculatus (Thorell,
1875), Sntula retroversus (O. P.-Cambridge, 1875) ve Agroeca proxima (O. P.-Cambridge, 1871). Ayrica
Paratrachelas cinsi bu ¢alisma ile Tiirkiye’den ilk kez rapor edilmektedir.

Anahtar kelimeler: Araneae, Dagilim, Yeni kayit
1. Giris

Oriimcegimsiler (Arachnida) simifinin bir takimi olan “Oriimcekler (Araneae)” giiniimiizde 110 familyaya ait
3849 cins ve 42473 tiirle temsil edilmektedirler (Platnick, 2011). Bir ¢ok eklembacakli sinifina kiyasla, tiir sayisi
bakimindan son derece kalabalik olan oriimcekler; Giiney Kutbu haricindeki diger tim kitalar karasal yurtlarinda
(magaralar, kutup bozkirlari, yiiksek dag zirveleri vs.) dagilmaktadirlar. Beslenmeleri genel olarak et¢il ve avcidir. Bu
ozellikleri onlari, 6zellikle tarimsal ekosistemlerdeki zararli eklembacaklilarin denetlenmesinde dnemli kilmaktadir.

Karol (1967)’den bu yana, araknolojik ¢alismalarin ¢gogalmasina bagl olarak Tiirkiye driimcek faunasi bugiin
itibariyle 48 familya, 274 cins ve 777 tiire ulasmistir (Bayram vd., 2010). Tiirkiye’ nin habitat zenginlikleri ve ekosistem
cesitlilikleri g6z ontine alindiginda bu rakamlar éntimiizdeki yillarda daha da artacaktir.

Bu calisma, Tiirkiye orlimcek faunasina yeni cins ve tlirler kazandirmak amaciyla gergeklestirilmistir. Bu
dogrultuda; Paratrachelas cinsi ile Paratrachelas maculatus, Sintula retroversus ve Agroeca proxima tirleri
Tirkiye’den ilk kez rapor edilmektedir.
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2. Materyal veydntem

Incelenen drnekler, Tiirkiye nin farkli illerinden gesitli yontemlerle toplanmis ve dogrudan %70lik etil alkole
almmugtir (Sekil 1).

Karadeniz Giircistan

Akdeniz

Sekil 1. Caligma alani. @ P. maculatus ® S. retroversus ©® A. proxima
Figure 1. Study area. @ P. maculatus ® S. retroversus ©® A. proxima

Tiirlerin teshisleri Leica SSAPO marka sterecomikroskop vasitasi ile, Paratrachelas maculatus i¢in Kovblyuk
ve Nadolny (2009); Sntula retroversus igin Denis (1967); Agroeca proxima iginse Almquist (2006) ve Kronestedt
(2009) tarafindan tanimlanan erkek ve disi {ireme organlarinin yapisal dzelliklerine dayamlarak yapilmustir. Ilgili
kisimlarin fotograflanmasinda Leica DFC295 kamera kullanilmis ve 2-10 adet arasinda ayni c¢ergeveden farkli odak
noktalaria gore ¢ekilen fotograflar daha sonra “Combine ZP-Resim Yi1gma Yazilim1” kullanilarak en net fotograf elde
edilmeye ¢alisilmistir. Fotograflarin Photoshop CS2 yazilimi ile diizenlenmesinin ardindan, Corel-DRAW X3 yazilimi
kullanilarak levhalar hazirlanmistir. SEM fotograflari, kurutulmus numunelerin altin tozu ile kaplanmasimin ardindan
JEOL JSM-5600 marka SEM cihazi ile ¢ekilmistir.

Kisaltmalar: cKBK, Kadir Boga¢ Kunt’'un kisisel koleksiyonu, Ankara; KUAM, Kirikkale Universitesi
Araknoloji Miizesi, Kirikkale; ZM MU, Moskova Eyalet Universitesi, Zooloji Miizesi, Moskova.

3. Bulgular
Familya Corinnidae

Paratrachelas maculatus (Thorell, 1875) Sekil 2-7

Trachelasm.: Thorell, 1875: 77 (betimleme &).

Trachelas flavipes: C.L. Koch, 1882: 638, levha 20, sekiller 17-18 (betimleme ¢).
Trachelas m.: Chyzer ve Kulczynski, 1897: 253, levha 10, sekil 15 (39).

Trachelas m.: Mikhailov, 1987: 1584, sekiller 1-2 (£'Q).

Trachelas m.: Bosselaers vd., 2009: 28, sekiller 40-41 (¥, Sinonim).

P. m.: Kovblyuk ve Nadolny, 2009: 37, sekiller 37-81 (Trachelas cinsinden aktarim).

Incelenen Ornekler. Eskisehir ili: 1 3 (cKBK), Meselik Mevki [39°43'34.50"K; 30°29'38.26"D], Karisik
orman, Diisiirme tuzagi, 26.I1X.2010 / 02.X1.2010, leg. R.S.Ozkiitiiky I ZMMU), ayni bolge, 26.1X.2010, leg.
Y.M.Marusik; 1 @ (ZMMU), Alpu-Mihaliggik otoyolu, Mihaliggik’a yaklagik 20-25 km kala [39°50'05"K, 31°11'36"D],
Mese ve Cam agaclariyla kapli kirag bir dere yatagindan, 27.1X.2010, leg. Y.M.Marusik.
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Sekil 2-5. Paratrachelas maculatus. Erkek palpi. 2, 3, 4, 5 sirasiyla retrolateral, kismen retrolateral, ventral ve
prolateralden gériiniis. Co Kondiiktér Em Embolus RTA Retrolateral tibial apofiz. Olgiim gizgisi 0.1 mm
Figures 2-5. Paratrachelas maculatus. Male palp. 2, 3, 4, 5 (respectively) retrolateral, nearly retrolateral, ventral and

prolateral view. Co Conductor Em Embolus RTA Retrolateral tibial apophysis. Scale line 0.1 mm.
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lr. [

Sekil 6-7. Paratrachelas maculatus. 6 Disi birey, genel goriiniis. 7 Epijin, ventral goriiniis. Ol¢lim cizgisi 0.2 mm
Figures 6-7. Paratrachelas maculatus. 6 Female, habitus. 7 Epigyne, ventral view. Scaleline 0.2 mm.

Yorumlar: Tiirkiye’den iki tiir ile bilinen Corinnidae familyasina ait ilk kayit Seyyar vd. (2008)’lerine aittir.

Arastirmacilar calismalarinda Kayseri ve Osmaniye illerinden Phrurolithus festivus tiiriinii kaydetmislerdir. Ikinci tiir
ise Danigman vd. (2010) tarafindan Antalya ilinden bildirilen Trachelas minor’dur.

Uyeleri kisa zaman 6ncesine kadar Trachelas cinsi igerisinde degerlendirilen Paratrachelas cinsi, tamami

Palearktik bolgede dagilim gosteren bes tiirle temsil edilmektedir (Platnick, 2011). Paratrachelas’in, Trachelas’tan
ayrilip bagh bagma bir cins olarak kabul gérmesine neden olan temel tanisal 6zellikler Kovblyuk ve Nadolny (2009)
tarafindan su sekilde ifade edilmistir;

1.

2.

3.
4,

Trachelas cinsi erkeklerinde palpe ait patellada patellar apofiz vardir. Patellar apofiz Paratrachelas cinsi
erkeklerinde gelismemistir.

Paratrachelas cinsi erkeklerinde palpe ait tibiada retrolateral apofiz vardir. Retrolateral tibial apofiz Trachelas
cinsi erkeklerinde gelismemistir.

Paratrachelas cinsi disilerinin epijinlerinde 6n reseptakulum ¢iftinin 6niinde, epijinin 6n cebi bulunmaktadir.
Paratrachelas cinsi disilerinde epijine ait medyan kanallar bulunmamaktadir.

P. maculatustiril (erkek palpinde): T. minor’dan, patellar apofizin bulunmayisi; P. festivus’dan ise, retrolateral

tibial apofizin yapisal olarak farkli olusuyla ayrilmaktadir (Seyyar vd., 2008).

Genel Dagilim: Bulgaristan, Fransa, Hirvatistan, Ispanya, Italya, Slovenya ve Ukrayna (Bosselaers vd., 2009;

Helsdingen, 2010; Kovblyuk ve Nadolny, 2009).

Familya Linyphiidae

Sintula retroversus (O. P.-Cambridge, 1875) Sekil 8-18

Erigone retroversa: O. P.-Cambridge, 1875: 191, levha 27, sekil 1 (betimleme ).
Microneta retroversa: Simon, 1884: 425, sekiller 202-203 (&, betimleme Q).
Microneta retroversa: Simon, 1894: 684, sekiller 764 (3).

S r.: Denis, 1967: 382, sekiller 18-22 (3'9).

S. r.: Tanasevitch, 1990: 108, sekiller 14.9-10 (£'Q).
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incelenen Ornekler. Kirikkale ili: 1 9, 2 Q9 (KUAM), Kirikkale Universitesi yerleskesi [39°52'3.00"K;
33°27'32.00"D], bahge (yaprak dokiintiilerinin igerisinden), 15.X1.2006, leg. T.Danisman Ankara ili: 1 & (cKBK),
Umitkdy [39°53'43.32"K; 32°42'35.64"D], Cayirlik alan (tas altindan), 27.VII1.2008, leg. K.B.Kudt; 1 4909
(cKBK), Kizilcahamam ilgesi, Soguksu Milli Parki, Go6llii mevki [40°2721.54"K; 32°35'36.12"E], Goknar ormani (tas
altindan), 27.V.2009, leg. K.B.Kunt Kirklareli ili: 3 99 (cKBK), Demirkoy ilgesi, Sislioba koyii [41°57'44.20"K;
27°54'36.10"E], Karisik orman (yaprak dokuntllerinin icerisinden), 09.X.2009, leg. K.B.Kunt Eskisehir ili: 1 &
(cKBK), Catacik ormanlar1 [39°55'57.00"K; 31°08'23.00"D], Mese ormani (yaprak dokiintiilerinin igerisinden),
27.1X.2010, leg. K.B.Kunt

Sekil 8-15. Sntula retroversus. 8 Erkek birey, genel goriiniis. Erkek palpi 9 ventral 10 retrolateral 11, 15 prolateral
gdriiniis 12 Embolus 13, 14 Simbiyum Olctim cizgileri 8 icin 0.5 mm 9, 10, 11 icin 0.1 mm.

Figures 8-15. Sintula retroversus. 8 Male, habitus. Male palp 9 ventral 10 retrolateral 11, 15 prolateral view 12 Embolus
13, 14 Cymbium Scalelines8 0.5 mm 9, 10, 11 0.1 mm.

Yorumlar: Genellikle ¢ok kiigiik ya da kiicik boylu araneomorf Oriimcekleri biinyesinde barindiran
Linyphiidae giinimUzde 586 cinse ait 4378 tirle, Salticidae’den sonra en kalabalik 6riimcek familyasidir (Platnick,
2011). Ug tarsal tirnakli, sekiz gozlii, entelijin ve ekribellattirlar. Troglohyphantes gibi kimi cinslerde gozler
indirgenmis ya da tamamen ortadan kalkmis olabilir. Karapaksin géz kisminin genellikle yiikselme egiliminde olmasi,
tarsuslarin silindirik olusu ve IV. tarsuslar lizerinde tarak bulunmayisi, keliserlerde genellikle eksteriolateral konumlu
stridiilasyon yariklarinin var olusu ve erkek palplerinin siklikla U ya da J seklindeki parasimbiyumlari familyanin diger
genel 6zellikleri arasinda sayilabilir (Roberts, 1987; Jocqué ve Dippenaar-Schoeman, 2006).

Tiirkiye’den Linyphiidae familyasina dair ilk kayit Kulezynski (1903)’ye aittir. Yazar, Avusturya’l1 zoolog Dr.
Franz Werner’in koleksiyonunda yer alan, Bursa’dan toplanmus disi bir linifid 6riimcegi Frontinellina frutetorum olarak
teshis etmistir. Karol (1967), “Tiirkiye Oriimcekleri I. On Liste” adli alismasinda ilgili kaynaklardan elde ettigi verilere
dayanarak 14 linifid oriimcek tlrund bildirmektedir. Karol’u takiben yayinlamis olduklari kontrol listelerinde Bayram
(2002) 19 cins, 33 tiir; Topgu vd. (2005) ise 37 cins, 56 tiir linifid 6riimcegine yer vermislerdir. Linyphiidae familyasi
Tiirkiye’de, gilincel veriler dogrultusunda 55 cins, 89 tiirle temsil edilmektedir (Bayram vd., 2010).

Roberts (1987)’in betimlemesiyle her iki eseyi de yapisal bakimdan kendilerine 6zgii lireme organlarina sahip
Sntula cinsinin tamami Palearktik bolgede dagilim gosteren 17 tiiri bulunmaktadir (Platnick, 2011). Cinsin
Tirkiye’den bilinen tirleri ise S cristatus ve S. corniger’dir (Wunderlich, 1995; Tanasevitch, 2011). S. retroversus
tiirti, bilinen diger iki tiirden erkek palpinin simbiyumunun kendine 6zgii yapisi ile kolaylikla ayirtedilebilmektedir (bk.
Sekil 9, 10, 11, 13, 14 ve 15).
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Sekil 16-18. Sintula retroversus. 16 Disi birey, genel goriiniis. Epijin 17 VVentral 18 Lateral gériiniis. Olglim cizgileri 16
icin 0.5 mm 17, 18 i¢in 0.1 mm

Figures 16-18. Sintula retroversus. 16 Female, habitus. Epigyne 17 Ventral 18 Lateral view. Scale lines 16 0.5 mm 17,
18 0.1 mm

Genel Dagihm: Bulgaristan, Fransa [ana kara ve Korsika adasi], Hirvatistan, Ingiltere [Mans Adalari], italya
[ana kara ve Sardinya Adasi], Macaristan, Makedonya, Slovenya, Slovakya, Ukrayna ve Yunanistan [ana kara, Kuzey
Ege ve Giiney Sporatlar Adalari] (Helsdingen, 2010).

Familya Liocranidae

Agroeca proxima (O. P.-Cambridge, 1871) Sekil 19-23

Agedlenap.: O. P.-Cambridge, 1871: 415, levha 54, sekiller 13 (betimleme 3'Q)
A. p.: Simon, 1878: 305.

A. gaunitz: Tullgren, 1952: 158, sekil 6 (betimleme &)

A. p.: Tyschchenko, 1971: 134, sekil 344 (9).

A. p.: Miller, 1971: 107, levha XII, sekiller 11-12 (3 Q).

A. p.: Roberts, 1985: 90, sekil 35a (3'Q).

A. p.: Heimer ve Nentwig, 1991: 390, sekil 1015 (3 Q).

A. p.: Kronestedt, 2009: 37, sekiller 3-4, 6 (3).

incelenen Ornekler. Bilecik ili: 2 33 (cKBK), Boziiyiik ilgesi, Aksutekke kdyiiniin yaklasik 4 km dogusu,
Mezit 11 [39°55'13.48"K; 29°46'35.35"D], Kayin ormani (diisiirme tuzagr), 23.1X.2010 / 02.X1.2010, leg. R.S.Ozkiitik;
433 999 (ZMMU), aym bolge, Kaym ormani (yaprak dokiintiilerinin igerisinden), 23.1X.2010, leg. Y.M.Marusik
Bursa ili: 1 @ (ZMMU), Uludag Milli Parki [40°08'21"K, 29°01'32"D], Gam-Mese-Kayin ormani (yaprak
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dokuntdlerinin icerisinden), 24.1X.2010, leg. Y.M.Marusik Eskisehir ili: 1 &' (ZMMU), Mihaliggik ilgesi [39°54'08"K,
31°27'15"D], Mese agaglarinin seyrek oldugu Cam ormani, 27.1X.2010, leg. Y.M.Marusik Kastamonu ili: 299
(ZMMU), Azdavay ilgesi [41°36'15.05"K; 33°14'15.11"E], 30.V.20009, leg. Y.M.Marusik&K.B.Kunt.

Sekil 19-22. Agroeca proxima. Erkek palpi 19 Ventral 20 Kismen retrolateral 21 Retrolateral 22 Kismen prolateral
gdriiniis Co Kondiiktor Em Embolus RTA Retrolateral tibial apofiz TA Tegular apofiz Olgiim gizgisi 0.1 mm

Figures 19-22. Agroeca proxima. Male palp 19 Ventral 20 Nearly retrolateral 21 Retrolateral 22 Nearly prolateral view
Co Conductor Em Embolus RTA Retrolateral tibial apophysis TA Tegular apophysis Scaleline 0.1 mm
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Sekil 23. Agroeca proxima. Epijin, ventral goriiniis Olglim gizgisi 0.2 mm.
Figure 23. Agroeca proxima. Epigyne, ventral view Scaleline 0.2 mm.

Yorumlar: Genellikle orman zeminlerindeki yaprak dokiintiileri igerisinde serbest, zaman zaman da karinca
ve termitlerle ortak yasayabilen Liocranidae familyasi tiyeleri kiigiik ve orta boylu araneomorf 6riimceklerdir. Tarsal
tirnaklari bir ¢ifttir; sekiz gozlidiirler; entelijin ve ekribellattirlar (Jocqué ve Dippenaar-Schoeman, 2006). Diinya’da 30
cinse ait 178 tiirle temsil edilmekte olan Liocranidae familyasinin Tiirkiye’den bildirilmis 5 cins, 7 tiirii bulunmaktadir.

Temel tanimlayici 6zelligi birinci yiiriime bacaklarinin ventralinde; metatarsus iizerinde {ig, tibia iizerinde ise
iki ¢ift diken tagimasi olan Agroeca cinsinin, Tiirkiye’den bilinen tek tiirii, Topcu ve vd. (2007) tarafindan Nigde ilinden
toplanip, tek disi 6rnek iizerinden kaydedilen A. inopina’dir. Yazarlar, A. inopina ve A. proxima’nin dig gériiniim itibari
ile birbirlerine benzeseler de, lireme organlarinin yapisal 6zelliklerinden, A. inopina’nin bacak boliitlerindeki eklem
yerlerinin ¢ok agik renkli olusundan ve her iki tiiriin abdomenlerinin dorsal desenlenmesinden ayirtedilebileceklerini
sekil vermeden belirtmislerdir. Koleksiyonumuz igerisinde erkek ya da disi A. inopina 6rnegi bulunmadigindan ve A.
proxima’ya ait 6rneklerin viicut renklerinin saklama kosullarina bagl bozulmalardan dolay tiirler arasinda karsilastirma
imkani1 bulunamamustir. Bununla beraber elde edilen A. proxima érneklerinin erkek iireme organlarinin yapisi Avrupa
ve dagilim gosteren tiirdesleri ile bire bir uyum gostermektedir (Heimer ve Nentwig, 1991; Kronestedt, 2009).

Genel Dagilim: Almanya, Avusturya, Belgika, Belarus Cumhuriyeti, Bulgaristan, Cek Cumbhuriyeti,
Danimarka, Estonya, Finlandiya, Fransa, Hollanda, ingiltere, irlanda, Ispanya, Isvec, Isvigre, italya, Litvanya,
Macaristan, Makedonya, Norveg, Polonya, Romanya, Rusya Federasyonu [Orta, Dogu, Kuzey ve Kuzeybati Avrupa
kesimleri ile Irkutsk ve Kaliningrad Eyaletleri], Slovakya ve Ukrayna (Danilov, 1998; Helsdingen, 2010).

Tesekkiirler

Bu ¢aligma, Anadolu Universitesi Arastirma Fonu (Proje No: 1001F31) ile Bulgaristan Egitim ve Bilim
Bakanligi (Proje No: DVUO01-116) tarafindan desteklenmistir. Dr. Andrei Tanasevitch (Moskova)’e temin
edemedigimiz bazi1 makaleleri yolladig1 i¢in minnet bor¢luyuz. Ayrica arazi ¢aligmalarindaki yardimlarindan 6tiirti Dr.
Rahsen Kaya (Bursa), Dr. Ersen Aydin Yagmur (Izmir), Biyolog Mehmet Calik (Eskisehir)’a tesekkiir ederiz.
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