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Abstract. The aim of present study was to determine the effects of three rootstocks
[quince BA 29 and EMC (Cydonia oblonga), and seedling of P. communis] on sugars
and organic acid contents in ‘Deveci’ pear (Pyrus communis L.) cultivar during 2011-
2015 years. In the study, oxalic, tartaric, malic, ascorbic, acetic, citric, fumaric and
propionic acid as organic acids and fructose, sucrose, glucose and total sugar as
sugars in the fruit samples were investigated in terms of rootstocks. Major organic
acids for ‘Deveci’ pear were malic, ascorbic and propionic acids. Malic and ascorbic
acid in BA 29 rootstock were higher than EMC and seedling rootstocks. Contrarily,
propionic acid was higher in seedling rootstock. In terms of malic acid, BA 29 had the
highest malic acid content (3425.3 mg 100g™") while seedling rootstock had the lowest
amount (2976.5 mg 100g™"). Significant differences were observed between rootstocks
for tartaric, ascorbic, acetic, citric and fumaric acids. Tartaric, ascorbic, citric and
fumaric acids in BA 29 and EMC rootstock were higher than the content of seedling
rootstock. The most abundant sugars in ‘Deveci’ pear were fructose (32.4, 39.27 and
42.4 g kg fw, respectively) and glucose (18.7, 22.3 and 26.7 g kg™" fw) for BA 29, EMC
and seedling rootstocks. The total sugar content of the seedling rootstock (74.0 g kg
! fw) was higher than BA 29 (53.0 g kg' fw) and EMC (65.8 g kg™' fw).

‘Deveci’ Armudunun Seker ve Organik Asit icerigi Uzerine Anaglarin Etkileri

Anahtar kelimeler:
Askorbik asit, fruktoz, malik asit,
Pyrus communis, toplam seker

Ozet. Bu calismanin amaci 2011-2015 yillari arasinda ‘Deveci’ armudunun seker ve
organik asit icerigi Uzerine 3 farkli anacin [BA 29 ve EMC (Cydonia oblonga) ayva ve
armut ¢6gurl (P. communis)] etkilerini belirlemektir. Arastirmada anaglar bakimindan
meyve drneklerinde organik asit olarak; okzalik asit, tartaric asit, malik asit, askorbik
asit, asetik asit, sitrik asit, fumarik asit ve propiyonik asit, sekerler olarak ta; fruktoz,
sukroz, glikoz ve toplam seker incelenmistir. ‘Deveci’ armudunda malik, askorbik ve
propiyonik asit baskin organik asitler olarak belirlenmistir. Malik ve askorbik asit icerigi
BA 29 anacindan elde edilen meyvelerde, EMC ve ¢dgir anacindan daha yiksek
bulunurken propiyonik asit icerigi ¢6girde daha ytksek bulunmustur. Malik asit icerigi
BA 29 anacinda en ylksek (3425.3 mg 100g™"), ¢6gur de ise en distik (2976.5 mg 1009
") miktarda bulunmustur. Tartarik, askorbik, asetik, sitrik ve fumarik asit bakimindan
anaclar arasinda onemli farkhliklar belirlenmistir. Tartarik, askorbik, sitrik ve fumarik
asit icerigi BA 29 ve EMC anacinda ¢6gur anacindakinden daha ylksek belirlenmistir.
BA 29, EMC ve ¢ogir anaci Uzerine asilanan ‘Deveci’ armudunda fruktoz (sirasiyla, 32.4,
39.27 ve 424 g kg taze agirlik) ve glikoz (sirasiyla, 18.7, 22.3 ve 26.7 g kg™' kuru
agirlik) en fazla miktarda bulunan sekerler olmustur. Cogur anaci Uzerine asili
bitkilerden elde edilen meyvelerin toplam seker icerigi (74.0 g kg™' taze agirlik) BA 29
(53.0 g kg™" taze agirlik) ve EMC (65.8 g kg™' taze agirlik) anacindakinden daha yiksek
belirlenmistir.
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INTRODUCTION

The pear is one of the most commonly consumed
pome fruit species in Europe (Ozcagiran et al, 2004;
Hancock and Lobos, 2008). In Turkey, pears are the
second most important pome fruit after the apple and
these species are grown in almost all parts of the
country. The most common pear species grown in
Turkey is the P. communis (Ercisli 2004).

World pear production reached 25.7 million ton in
2014 and Turkey is in 5" place in pear production in
the world with 462.336 t of annual production and it is
one of the major pear producing countries in Europe
being ranking second after Italy (FAO 2017). In Turkey,
pear production has been increasing year by year with
such cultivars as ‘Deveci’, ‘Santa Maria’ and ‘Williams'
extensively used in pear production. The ‘Deveci’ pear
cultivar, the main one in Turkey, is one of the best
winter-type pear cultivars, originating from Anatolia,
gaining in popularity during the last few years in
Turkey because of high fruit quality, production and
storage capacity (Sen et al.,, 2009).

Pear fruits are preferred by consumers due to their
juiciness,  crispness,  sweetness and  aroma
characteristics. Although pears have contain low level
of protein and fat, they have high level of vitamin C, E,
B complex vitamin, sugar and organic acids contents
(Jackson 2003; Ozcagiran et al., 2004). Most pear fruit
is consumed directly as a source of monosaccharaides,
minerals when fully mature, according to commercial
practice. The edible part of the fruit contains
considerable amounts of sugars, vitamins, organic
acids, polyphenols and minerals and other nutrients.
The nature and the concentration of sugars and
organic acids are important factors influencing the
organoleptic properties of fruit and fruit products
(Silva et al,, 2002: Chen et al., 2007). Among the most
important constituents of pear and related products
are sugars and acids (Nour et al, 2010). Pear fruits
contain sugar such as sucrose, fructose, glucose,
sorbitol and organic acids such as fumaric, malic,
quinic, shikimic, and citric acid (Colaric et al., 2006).
Differences in chemical components of fruit might
occur depending on the maturity stage, environmental
factors (Colaric et al., 1999), cultural practices applied
in an orchard (Peck et al, 2006), storage conditions
(Roth et al., 2007).

The purpose of this study was to determine the
effects of different rootstocks on sugars and organic
acid contents of ‘Deveci' pears during the first five year
(2011-2015) period.

MATERIALS AND METHODS
Chemicals

Organic acids, malic, oxalic, tartaric, ascorbic,
acetic, citric, fumaric and propionic acids and fructose,
glucose, sucrose were supported from Sigma-Aldrich
Chemie GmbH (Taufkirchen, Germany). In all cases
bidistilled water was used, and purified in a Barnstead
Easy Pure water purification system by Thermo
Scientific. Sugars and organic acids standards were
prepared in water and diluted in methanol.

Plant Materials

This study was performed during the 2011-2015
years. Pear trees, grafted on three rootstocks, were
planted in May 2010 with 1-year-old scions, at the
farmer orchard in Samsun (41°22'N; 36°10'E; altitude
182 m), located in the Black Sea Region on the north
coast of Turkey. Samsun has a warm and humid
climate in summer, and winters are cool and damp.
Precipitation is heaviest in late autumn and early
winter. According to long term climatic data of
Samsun, the mean maximum temperature is 26.2 °C;
the mean minimum is 3.3 °C, and the mean annual
temperature is 14.1 °C (TSMS, 2017). The soil traits of
experimental area based on the result of soil samples
taken from 20 cm are clay (83%), low lime (0.50%), salt-
free (0.105%), pH (6.6), phosphorus (63.2 kg da™),
potassium (236 kg da™") and high organic matter (5.76
%).

The following three rootstocks were tested: quince
BA 29, quince EMC (Cydonia oblonga) and a seedling
of Pyrus communis, obtained from local wild pear
genotype. The plant material was in the same
condition for all rootstocks. The plants grafted on the
BA 29 and EMC rootstocks were spaced at 3.5 x 1.2 m
intervals, the plants grafted on the seedling was
spaced at 4 x 4 m, headed at 80 cm and trained
according to the modified leader system. Plant grafted
onto quince rootstocks were tied from three wires at
0.5, 1.0 and 1.5 m in the training system and seedlings
were not wired. Pruning was done regularly every year.
Irrigation was done at one week intervals in response
to the plant’s water needs with drip irrigation system.
Fertilization, NPK solution, was applied by the
irrigation system based on the fruit trees development
(up to 40 N-10 P20s—60 KO in the last two years).

From all rootstocks the undamaged pear fruits,
each replication has 15 fruits, were harvested
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observantly by hand at their commercial maturity
stage and transferred to the laboratory in cooled
polythene bags to reduce water loss during transport.
The fruits were cleaned to remove all foreign matters
such as dust, dirt and cut into thin slices and stored at
-20 °C until preparation of the samples. The pear
slices were homogenized to a puree with a
homogenizer (T25 basic Ultra Turrax, IKA, Staufen,
Germany).

Extraction of Sugars, Organic Acids

Extraction of sugars were similar to those
previously described by Colaric et al. (2006) and Muir
et al. (2009), with minor modifications. For sugars,
homogenized fruit samples were weighed into a
beaker and 80 mL of hot distilled water at 80 °C was
added. The beaker was placed on a hot-magnetic
stirrer and stirred with heat bath (around 80 °C) (JP
Selecta SA, Barcelona, Spain) for 15 min. until the
sample was completely dispersed. The solution was
then cooled to room temperature and then
quantitatively transferred to a 100 mL volumetric flask;
the volume was adjusted to 100 mL. Samples were
stirred, and 9 mL samples were taken in a test tube and
then 0.5 mL Carrez | (dissolving 21.9 g of crystallized
zinc acetate and 3 mL of glacial acetic acid in 100 mL
of distilled water) and 0.5 mL Carrez Il (dissolving 10.6
g of potassium hexacyanoferrate (Fe*2) in 100 mL of
distilled water) were added and then vortexed about
30 sec. and centrifuged (NF 200, Nuve, Ankara, Turkey)
at 2500 rpm for 10 min. The clear supernatant was
then taken and further filtered through 0.22 um sterile
Millex syringe filter (Millipore, Carrigtwohill, Co. Cork,
Ireland) and transferred to a vial and used for HPLC
analyses of sugars.

Extraction of organic acids were similar to
previously described by Chen et al. (2007), with minor
modifications. 1 g homogenized fruit samples were
weighed into a test tube and 10 mL 0.01 N perchloric
acid was added and vortexed 1 min. The test tube was
centrifuged (NF 200, Nuve, Ankara, Turkey) at 7000 x
g at 4 °C for 7 min. The clear supernatant was then
taken and further filtered through 0.45 pum sterile
Millex syringe filter (Millipore, Carrigtwohill, Co. Cork,
Ireland) and transferred to a vial and used for HPLC
analyses of organic acids.

Sugar (fructose, glucose, sucrose) content was
analyzed using HPLC equipment (Shimadzu, Tokyo,
Japan). Separation of sugars was carried out using an
Inertsil NH, column (5 pm, 250 mm x 4.6 mm; GL
Sciences, Torrence, Calif, USA) operated at 40 °C. The
mobile phase was acetonitrile: bidistilled water (75:25,
v/v) and injection volume was 20 pL and flow rate was

0.1 mL min~"; total run time was 60 min and a
refractive index (RI) detector (RID-10A model) was
used for monitoring eluted carbohydrates according
to the method of Muir et al. (2009).

Organic acids were analyzed using HPLC
equipment (Agilent 1260 infinity, California, USA).
Separation of organic acids was carried out using a
Shim-Pack column (4 ym, 150 mm x 4.6 mm,; Tokyo,
Japan) associated with a UV detector set at 210 nm as
described by Colaric et al. (2006). The column
temperature was set at 35 °C. The elution solvent was
10 mM perchloric acid in bidistilled water at a flow rate
of 0.6 mL min~". The injection volume was 20 pL and
the duration of the analysis was 30 min.

Analyzed compounds were identified by addition
of standard solutions in combination with retention
times as well as by comparing their spectra with those
of corresponding standards. Quantification was
achieved according to the concentrations of a
corresponding external standard. Concentrations of
analyzed compounds are expressed in mg per 100g or
g per kg of fruit fresh weight (FW).

Data Analyses

The experimental design was a randomized
complete block with 4 replications and 5 trees per
replicate. Statistical significance was determined by
the one-way analysis of variance (ANOVA) using the
SPSS (Version 16.0) program (SPSS Inc. Chicago,
USA).The Duncan multiple range test was used to
compare treatments when an analysis of variance
showed significant differences among means. Means
were presented as an average of first five years in
Tables.

RESULTS AND DISCUSSION

The effects of different rootstocks on the organic
acids contents of the ‘Deveci’ pear are shown in Table
1. There were statistically significant differences
among the rootstocks in terms of organic acid
contents, except for oxalic, malic and propionic acid
(Table 1). The malic, propionic and ascorbic acid were
detected as major organic acid in the pear fruits. The
acetic and fumaric acid were detected as minor
organic acid in the ‘Deveci’ pear fruits. These results
are accordance with the findings of Colaric et al. (2006)
and Hudina and Stampar (2000) and Sha et al. (2011).

The highest acetic acid content was obtained from
the BA 29 quince rootstock (50.7 mg 100g7") and the
lowest content in the EMC rootstock (27.9 mg 100g™").
The highest ascorbic and citric acid were obtained
from BA 29 (1838.3 mg 100g™" and 121.7 mg 100g",
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respectively) and the EMC (1566.5 mg 100g™" and
105.6 mg 10097, respectively) followed by the
seedling (522.0 mg 100g™" and 88.9 mg 100g™") (Table
1). Colaric et al. (2006) reported that citric acid content
is mostly dependent on a ripening stage and cultivar.
Compared to the findings of Sha et al. (2011), similar
acetic and oxalic acid contents were identified in this
study while malic, citric acid contents were higher in
the some Pyrus communis pear cultivars.

Table 1. Comparison between rootstocks for the organic
acids content of ‘Deveci’ pear.

Cizelge 1. 'Deveci’ armudunun organik asit icerigi bakimindan
anaclarin karstlastirdmast.

Organic acids Rootstocks

(mg 100g™") BA 29 EMC Seedling
Acetic acid 50.7 a* 279b 39.0 ab
Ascorbic acid 18383 a 1566.5 a 5220b
Citric acid 121.7 a 105.6 a 889b
Fumaric acid 328a 512 a 109 b
Malic acid 34253 a 30659 a 2976.5 a
Oxalic acid 1335a 1220 a 1410 a
Propionic acid 13940 a 2019.0 a 2030.3 a
Tartaric acid 175.2 a 1221 a 526 b

* The difference between means shown on the same line with the
same letter is not significant according to Duncan’s Multiple Range
test at P<0.01.

The highest fumaric acid was observed from the
EMC (51.2 mg 100g™") and the BA 29 (32.8 mg 100g™)
and the lowest in the seedling rootstock (10.9 mg
100g™"). Statistically significant differences were
observed for the tartaric acid content of the ‘Deveci’
pear fruit grafted onto different rootstocks. The
highest tartaric acid content was observed from BA 29
(175.2 mg 100g™") and EMC (122.1 mg 100g™"), the
lowest in the seedling (52.6 mg 100g7") (Table 1).
Dziezak (2003) cited that fumaric acid concentration
was the lowest among the quantified organic acids;
nevertheless, the taste effect of fumaric acid on the
flavour of fruits is stronger than the effect of citric acid.

The fruits of the ‘Deveci’ pear grafted on the BA 29
had the higher malic acid content than the EMC and
seedling rootstocks. Seedling had the higher oxalic
and propionic acid content (141.0 mg 100g™" and
2030.3 mg 100g7", respectively) than the BA 29 and
EMC rootstock (Table 1). Silva et al. (2002) and Colaric
et al. (2006) reported that malic acid is predominant
organic acid content in the fruits. The content of malic
acid of the ‘Deveci’ pear fruit in the present study are
in accordance with Sha et al. (2011) who reported that
malic acid is the major component of organic acids in
the examined 40 pear cultivars.

Statistically significant differences were observed for
the sugar content (fructose and sucrose) of the
‘Deveci’ pear fruit grafted onto different rootstocks,
except for the glucose and total sugars. Fructose was
the most abundant sugar component in the pear fruit
of ‘Deveci’. The fructose content of the fruits varied
from 42.4 g kg to 32.4 g kg™'. The fruits of the ‘Deveci’
pear grafted on the seedling had the higher fructose
content than the EMC and seedling rootstocks (Table
2). The content of fructose in the present study are in
accordance with Colaric et al. (2006) who reported that
fructose is the most abundant sugars component in
the 'Williams' pear.

Table 2. Comparison between rootstocks for the sugars
content of ‘Deveci’ pear.

Cizelge 2. ‘Deveci’ armudunun seker icerigi bakimindan
anaclarin karsilasturimast.

Sugars Rootstocks

(g kg") BA 29 EMC Seedling
Fructose 324 b* 392 a 424 a
Glucose 18.7 a 223 a 26.7 a
Sucrose 20b 43 a 49 a
Total sugars 53.0a 65.8 a 74.0 a

* The difference between means shown on the same line with the
same letter is not significant according to Duncan’s Multiple Range
test at P <0.01.

The highest sucrose content was observed from
seedling and EMC (49 g kg' and 43 g kg7,
respectively), the lowest in the BA 29 (2.0 g kg™). The
fruits of the ‘Deveci’ pear grafted on the seedling had
the higher glucose and total sugars than the EMC and
BA 29 rootstocks (Table 2). These results were very
similar to with the findings of Dolenc and Stampar
(1997). And also, these results are similar consistent
with Colaric et al. (2006), who reported that pears
contained up to 73.54 g kg~" FW of fructose, 9.42 g
kg™' FW of glucose, 7.94 g kg™' FW of sucrose.
Gundogdu et al. (2014), who determined values of
glucose between 6.67-13.89 g 100g™" FW, fructose
between 8.52-18.37 g 100g™" FW, saccharose between
0.954-1.564 g 100g" FW in hawthorn species
(Crataegus spp.).

CONCLUSION
In the study was determined the sugars and
organic acid contents of '‘Deveci’ pear grafted on
different rootstocks. Statistical analysis showed
significantly higher content of acetic, ascorbic, citric,
fumaric and tartaric acid in fruits on the BA 29 quince
rootstock. Significantly, the highest content of
fructose, glucose, sucrose and total sugars were
determined in the fruits of ‘Deveci’ pear grafted on the
seedling rootstock. Malic, ascorbic and propionic acids
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were detected as major organic acids. Malic and
ascorbic acid in BA 29 rootstock was higher than EMC
and seedling rootstocks. Contrarily, propionic acid was
higher in seedling rootstock. Tartaric, ascorbic, citric
and fumaric acids in BA 29 and EMC rootstock were
higher than the content of seedling rootstock.
Fructose and glucose were the two most abundant
sugars in ‘Deveci’ pear for BA 29, EMC and seedling
rootstocks. The total sugar content of the seedling
rootstock was higher than BA 29 and EMC. The results
of this study showed that there were significant effects
of rootstocks on sugar and organic acid content of
pear fruits. However, more detailed studies are needed
to confirm and clarify how those differences occur.
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Ozet. Bu calisma Oriental Lilium 'Siberia’ cesidinin sera kosullarinda farkli yetistirme
ortamlari kullanilarak en iyi yetistirme ortaminin belirlenmesi amaciyla yapilmistir. Arastirma
Unye Gida Tarim ve Hayvancilik iice Miidiirligii Uygulama serasinda 2013 yaz ve sonbahar
doneminde gerceklestirilmistir. Yetistirme ortami olarak toprak, torf, kum, perlit ve koyun
glbresinin (toprak, toprak+torf,perlit, perlit + torf, torf + kum, koyun giibresi + kum) 1:1
karisimindan elde edilen toplam 6 farkli ortam kullaniimistir. Deneme tesadif parselleri
deneme desenine gore Uc¢ tekrarli olarak kurulmus, her parsele 8 sogan dikilmistir.
Arastirmada cicek sap uzunlugu, cicek sap capi, bogum sayisi, yaprak sayisi yaprak
uzunlugu, kandil sayisi, kandil uzunlugu, yavru sogan adedi, yavru sogan boyu ve eni
incelenmistir. Calisma sonucuna goére cicek sap uzunlugu, yaprak sayisi, kandil uzunlugu,
yavru sogan sayisi bakimindan en iyi sonuclar torf+kum ortamindan elde edilmistir.
Yetistirme ortami yaprak uzunlugu ve yavru sogan boyunu &nemli (P<0.05) derecede
etkilememistir. Koyun glibresi+kum ortami yavru sogan enini artirirken yavru sogan sayisini
azaltmistir. Kullanilan ortamlar arasinda torf+kum karisimi genel olarak ¢icek kalitesini ve

yavru sogan verimini artirmistir.

Effects of Different Growing Medium on Flower Quality and Bulb Yield of Oriental

Lilium 'Siberia’

Keywords:

Oriental Lilium ‘Siberia’,
cut flowers, growing
medium, greenhouse

Abstract. This study was conducted to determine the effects of growing medium on Oriental
Lilium 'Siberia' in greenhouse conditions in Unye during summer and autumn of 2013. A total
of 6 different media were used: peat+sand, perlite, perlite+peat, soil (control), peat+sand,
sheep fertilizer+sand. The experiment was set up in three replications according to
randomized plot design, and 8 bulbs were planted for each replicate plot. In the study, the
length of flower stem, flower stem diameter, number of leaves, leaf length, number and
length of flower buds, diameter and length of bulblets and bulblet yield were determined.
According to the statistical analysis, the best results in terms of flower stem length, numbers
of leaves and bulblets, length of flower buds were obtained from the peat sand medium.
Growing medium did not significantly (P<0.05) affect the length of leaves and bulblets. Sheep
manure and sand mixture increased the diameters of bulblets while decreasing the number
of bulblets. Consequently, the results showed that the use of peat+sand mix in the growing

medium increased the flower quality and yield of bulblet.
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GIRiS

Lilyum bir sap Uzerinde ¢ok sayida (Sekil 1 ve 2)
gosterisli renkli cigekleri ile kesme cicek olarak serada
veya aglkta yetistirilen onemli bir geofittir. Lilyum
sogani besin maddesi depolayan etli pullardan
(degisime ugramis yapraklar) olusan gercek bir sogan
yapisindadir. Sodan tabani (basal kisim) Uzerinde
birlesen pullari saran, diger c¢icek soganlarinda
bulunan koruyucu tabaka (tunik) bulunmadidi igin
beyaz renklidir. Tlrkiye genelinde lilyum Uretimi 2016
yili verilerine gore Uretim alani 767.9 da ve Uretim
miktar ise 13.310.185 adet olarak gerceklesmistir
(TUIK 2016). Ordu ve cevresinde kesme cicek olarak
lilyum vyetistiriciligi giderek gelismektedir (Celikel
2014). Etilene duyarli bir cicek olan lilyum
yetistiriciliginde yaprak sararmasi ve ¢icek dokimu
cicek dmrinl belirlemektedir (Celikel et al., 2002).

Oriental grubun melezi olan Oriental Lilium
‘Siberia” (Sekil 1, 2) kokulu, beyaz ve iri ciceklidir.
Soganin alt kismi beyaz st kismi ise saridir. Sogan
boyutu tlre, ceside ve yasa gore degisir. Sodanin
cevresi birinci yilinda, 4-7 cm arasinda iken, ikinci yilda,
12-16 cm ve Uglincli yilda 16 cm’e ulasmaktadir.
Dikimden itibaren yaklasik 110 giinde ¢icek acan
Oriental Lilium 'Siberia’ yaz aylarinda bol glnes
isiginda hizli blylr ve en iyi performansi gosterir.
Dikimler iyi drene olmus tinh-kumlu topraklarda en iyi
sonucu verir. Ciceklenme doneminde 6 ile 8 adet
arasinda cicek olustururlar ve 90-110 cm'ye kadar
boylanabilirler (Johannes 1996).

Sus bitkilerinde topraksiz yetistirme ortamlari
glnlimuzde popdilerlik kazanmis ve yogun bir sekilde
bu ortamlar ticari Uretim amaciyla kesme cicek
sektoriinde basari ile kullanilmaktadirlar (Maloupa et
al, 1992).  VYetistirme  ortaminda kullanilan
materyallerinin  farkli karisimlardan  (silt, yaprak
kompostu, ciftlik gibresi, cocopeat ve perlit)
hazirlanmasi ile ortamlarin bitkilerin bircok o6zellikleri
Uzerine ©nemli etkilerinin oldugu saptanmaktadir
(Hussain et al., 2016). Asyatik zambak hibriti ‘America’
ve ‘Novecento’ cesitlerinin, farkli  ortamlarda
yetistiriciligi Uzerine yapilan bir calismada, kuru madde
birikimi ve govde uzunluklarina bakilmis, en iyi
sonucun toprak ve piring kavuzu karisimini igeren
ortam ile nehir kumu ve perlit karisimindan elde
edildigi bildirilmistir (Klasman et al, 2002). Tehranifar
et al. (2011) Lilyumun iki tipinin (Asiatik ve Oriental
hibridlerinin cesitleri ‘Gronde’ ve ‘Cassandra’) biylime
ve gelisimi Uzerine, Ug¢ farkli topraksiz (cocopeat, cakil,
kum, torf ve perlit) ortamdan elde edilen karisimlarin
etkilerini arastirmiglardir. Cicek sapi uzunlugu, yaprak
sayisl, cicek sayisi, cicek capi, ciceklenme zamani, vazo

omri ve yaprak klorofil icerigi 6lcilmustir. Yetistirme
ortami sadece ¢icek sap boyunu 6nemli derecede
etkilemistir (Tehranifar et al, 2011). Treder (2008)
Oriental Lilium da yaptidi ¢calismada erkencilik, kalite,
cicek ve vyapraklarin yas ve kuru agirhklan, kok
uzunluklar, kdék sayisi ve tomurcuk uzunlugu
bakimindan bakimindan en iyi sonuclarin cocopeat
ortamindan elde edildigini bildirilmistir. Okanlawon et
al. (2016) topragin Ust tabakasi, tavuk glbresi, nehir
kumu ve talas gibi blylime ortamlarinin Mussaenda
philippica’'nin  gelisimi  Uzerine, topragin  Ust
tabakasi+talas+tavuk glbresinin karisiminin etkisinin

diger ortamlara goére daha iyi oldugunu
belirlemislerdir. Saygih (2012) tarafindan Lilium LA
hibrid 'Ceb Dazzle' c¢esidinde vyapilan ortam

denemesinde kestane kabugu, perlit, yerfistigi kabugu,
kum, bahge toprag, ahir glibresi, torf, hindistan cevizi
kabugu, curuf olmak tzere 9 farkli ortam kullanilmistir.
Calismada, bitki gelisimi Gzerine etki bakimindan,
perlit+yerfistigi kabugu (1:1) karisimindan en iyi
sonuglarin elde edildigi belirlenmistir. Yilmaz ve Korkut
(1998) ‘Connecticut King' kiltar cesidinde 5 farkl
(funda topragi, ibreli toprak, perlit ve tarla topradi)
yetistirme ortaminin ¢iceklenme ve cicek kalitesi
Uzerine etkilerini inceledikleri arastirmada slrgiin
verme ve basaklanma sureleri bakimindan; 1:1:1 tarla
topragi+perlit+ibreli ~ toprak ve  1:1  funda
topragi+ibreli toprak harglarinda yetistirilen bitkiler en
erkenci olmustur. En uzun bitki boyu ve en fazla kandil
sayist 1:1 oraninda funda topragi ve ibreli toprak
karisimindan elde edilmistir. Yetistirme harclarinda
tarla topragi orani arttikca, bitkilerin giceklenme ve
cicek kalitesinde dlisme olmustur.

Farkli arastincilar tarafindan degisik tir ve
cesitlerde yduritilen calismalarda farkli yetistirme
ortamlarinin cicek kalitesini ve verimi dnemli derecede
etkiledigi ortaya cikmistir. Ordu ve cevresinde lilyum
(zambak) yetistiriciligi giderek gelismektedir. Bu
nedenle bu calismada Unye sartlarinda Oriental Lilium
‘Siberia’ ¢esidinde serada yapilan kesme cicek
yetistiriciliginde kolay ulasilabilir ve dusik maliyetli
alternatif yetistirme ortamlarinin kullanim
olanaklarinin  arastinimasi  ve ortamlarin  cicek
kalitesine ve yavru sogan verimine etkilerinin
saptanmasi amaclanmistir.

MATERYAL VE METOT

Bu arastirma, Unye Gida Tarim ve Hayvancilik ilce
Midarliga uygulama serasinda (plastik, polietilen
ortlli) yaz ve sonbahar yetistirme doneminde
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yapilmistir.

Arastirmada kesme ¢igek vyetistiriciligi amaciyla
ithal edilen Oriental Lilium ‘Siberia’ cesidi
kullanilmistir. Oriental Lilium ‘Siberia’ sodanlari cicek
sogani ithalati yapan 6zel bir firmadan temin
edilmistir.  Dikim  6ncesi  hastalikli, yaralanmis,
burusmus ve sagliksiz sodanlar ayiklandiktan sonra
soganlar cuval icinde %1(a/h) Captan iceren
solisyonda 30 dakika bekletilmistir. Daha sonra
soganlar serin golge bir yerde plastik kasalarda
kurumalari icin bekletilmistir.

Dikim islemi 10 Haziran tarihinde kasalara (Sekil 1)
yapilmistir. Denemede soganlarin dikiminde yan ve alt
bolimlerinden  delikli, gegirimli, 52x36.5x31cm
ebatlarinda 60 litrelik plastik kasalar kullanilmistir.
Kasalarin i¢ kisimlar siyah plastik malg ortisi ile
kaplanmistir. Deneme kasalarinin yarisi ortam ile
doldurulduktan sonra her kasaya 8 adet sogan esit
araliklarla yerlestirilmis (Sekil 1), daha sonra cicek
soganlarinin Uzerleri yetistirme ortami ile kapatiimistir.

~ o
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e &
; c g
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Sekil 1. Oriental Lilium 'Siberia’ ¢esidinde yetistirme ortami
denemelerinden bir goériinim.
Figure 1. A view from growing medium experiments on
Oriental Lilium 'Siberia’.

Galismada toprak (killi bahge topradi), torf (0-6 mm,
PH: 5.5-6.5 ve 0.6 kg NPK m-3), perlit (0.2-0.5 mm), kum

ve koyun glbresinden elde edilen 6 adet ortam
olusturulmustur (Cizelge 1).

Cizelge 1. Deneme faktori olarak 6 farkli yetistirme ortami

kullanilmustir.

Table 1. Six different growing media were used as trial factor.
Yetistirme ortamlann  Karisim oranlar

1 Toprak (kontrol) 1
2 Toprak+Torf 1:1
3 Perlit 1
4 Perlit +Torf 1:1
5 Torf +Kum 1:1
6  Koyun giibresi+kum 1:1

Bitki besleme wuygulamalar ve sulama islemi
dogrudan deneme kasalarina el ile yapiimistir. Oriental
Lilium 'Siberia’ soganlarina dikim zamanindan itibaren
¢ikis yapincaya kadar sadece su verilmistir. Cikisin
ardindan kutlece (a/a) toplam azot (N) %10, lre azotu
(N-NH2) %10, suda ¢ozlnir fosforpentaoksit (P2Os)
%10, suda ¢ozUnlr potasyumoksit (K:O) %10
oranlarinda ve iz elementler; suda ¢6zinir bor (B)
%0.01, suda ¢6zinlr bakir (Cu) tamami EDTA ile selath
%0.02, suda ¢ozlindr demir (Fe) tamami EDTA ile selath
%0.02, suda ¢6zinlr mangan (Mn) tamami EDTA ile
selath  %0.01, suda ¢6zlinir molibden (Mo) %0.001,
suda c¢ozinir cinko (Zn) tamami EDTA ile selatl
%0.002 bilesiminden olusan makro ve mikro besin
elementleri, bitkilerin guibre alimina izin verecek
yaprak buyikligine erismesinden itibaren gelisme
doénemi boyunca 10 giin ara ile eritilerek verilmeye
baslanmistir. Kesme ciceklerin hasadi 11 Kasim 2013
tarihinden itibaren kademeli olarak gerceklestirilmistir.

Calismada cicek sap uzunlugu cm olarak sap
ucundan son kandile kadar serit metre ile 6lctllrken,
cicek sap ¢apr mm olarak sapinin ortasindan kumpas
ile Olcllmustir. Yaprak sayisi, yaprak uzunlugu cm
olarak cigek sapinin orta kisminda yer alan gelismesini
tamamlamis 10 yaprakta, kandil (gicek tomurcugu)
sayisi adet olarak, kandil uzunlugu cm olarak, toplam
bogum sayisi, ciceklenme siiresi (giin), yavru sogan
saylsl, yavru sogan eni ve boyu mm olarak kumpas ile
yavru soganin en genis yerinden olctlmustar.

Calisma tesadif parselleri deneme desenine gore 3
tekrarl olarak kurulmus, her tekerriirde (kasaya) 8
adet sogan dikilmistir. Denemeden elde edilen veriler
SPSS 17 istatistik
degerlendirilmistir. Deneme verilerine varyans analizi
uygulandiktan sonra, ortamlar arasindaki farkliliklar
Duncan testi (P<0.05) ile belirlenmistir.

programi kullanilarak
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BULGULAR VE TARTISMA

Yetistirme Ortamumn Kandil Ozellikleri Uzerine
Etkileri

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli ortamlar kandil (Sekil 2) sayisini istatistiki olarak
onemli derecede (P<0.05) etkilemistir. Kandil (cicek
tomurcugu) sayisi ortalamalari yoniinden perlit+torf,
toprak(kontrol), torf+kum ve toprak+torf ortamlari
ayni grupta yer almis ve en yiksek deger (6.04 adet)
perlit+torf ortamindan, en distuk deder (3.66 adet)
koyun gubresi+kum ortamindan elde edilmistir
(Cizelge 2). Saygili (2012) topraksiz tarim kosullarinda
Lilium LA hybrids ‘Ceb Dazzle' cesidinde yaptigi
calismada kandil sayilarini 3.64 adet ile 5.40 adet
arasinda bulmustur. Tehranifar et al. (2011), Lilium
‘Gironde’ ve ‘Cassandra’ cesitlerinde yaptiklar
calismalarda sirasi ile 4.6 adet ve 6.2 adet olarak
bulmuslar, en iyi sonucu (6.0 adet) %40 torf ve %60
perlit ortamindan elde etmislerdir. Kilig (2013),
‘Simplon’ ve ‘Rialto’ Oriental zambak cesitlerinde

yaptigi calismada en iyi sonucu (6.47 adet) (1:2)
perlit+torf karisimindan elde etmistir. Bu calismada
perlit+torf ortamindan elde edilen deger Saygili
(2012)'nin buldugu en iyi degerin Ustlinde, en dislk
deger ise bu degerler arasinda yer almistir. Tehranifar
et al. (2011)'nin ve Kilig (2013)'1n bulduklari degerlere
ise yakin sonugclar bulunmustur.

Sekil 2. Oriental Lilium 'Siberia’ cesidinde cicek tomurcuklari
(kandil).
Figure 2. Flower buds on Oriental Lilium 'Siberia'.

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli ortam kandil uzunlugunu (tepal boyu) istatistiki
olarak 6nemli derecede etkilemistir. Kandil uzunlugu
ortalamalar yoninden en yiksek deger (10.41 cm)
torf+kum ortamindan, en distk deger (9.15 c¢cm) ise

koyun gulbresi+kum ortam denemesinden alinmistir
(Cizelge 2). Saygih (2012) Lilium LA hybrids 'Ceb
Dazzle' cesidinde yaptigi calismada kandil uzunlugu
10.33-11.30 cm arasinda degistigini ifade etmislerdir.
Tehranifar et al. (2011), Lilium 'Gironde’ (Asyatik) ve
‘Cassandra’ (Oriental) cesitlerinde ortalama kandil
uzunluklarini sirasi ile 9.88 cm ve 7.91 cm olarak
saptamiglardir. En ylksek degeri (8.98 cm) ise %100
Hindistan cevizi lifinden elde ettiklerini bildirmislerdir.
Elde edilen degerler farkli cesitlerde yapilan onceki
calismalar (Saygili 2012; Tehranifar et al, 2011) ile
kiyaslandigi zaman yakin sonuglar elde edildigi
anlasilmistir.

Cizelge 2. Yetistirme ortaminin Oriental Lilium 'Siberia’
cesidinde ortalama kandil sayisi ve uzunlugu Utzerine etkileri.
Table 2. Effects of growing media of Oriental Lilium 'Siberia’
on the average number and length of flower buds.

Yetistirme Kandil sayisi Kandil
ortami (adet) uzunlugu (cm)
Toprak (kontrol) 5.142 9.49b¢
Toprak+torf 5.532 9.820
Perlit 4,832 8.84¢
Perlit+torf 6.042 9.55b
Torf+kum 5.912 10.412
Koyun giibresi+kum 3.66¢ 9.15¢«

Ayni sttun Uzerinde farkl harflerle gosterilen degerler arasinda
6nemli fark vardir (P<0.05).

Yetistirme Ortamumn Cicek Ozellikleri Uzerine
Etkileri

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli ortamlar, kesme ciceklerde en 6nemli kalite
Olcutl (Celikel 2014) olan, cicek sap uzunlugunu
istatistiki olarak 6nemli derecede (P<0.05) etkilemistir.
Cicek sap uzunlugu ydninden en yiksek (55 cm)
torf+kum ortamindan, en distk (28.83 ¢cm) ise koyun
glibresi+kum ortamindan alinmistir (Cizelge 3). Ozen
et al. (2012) Lilium candidum Uzerine vyaptiklar
calismada cicek sapi uzunlugunu 43-150 cm arasinda
degisim gostermis ve ortalama uzunlugu 87.82 cm
olarak tespit etmislerdir. Kahraman (2014) ise Lilium
candidum Uzerine yaptigi calismada en ylksek sap
uzunlugunu (64.64 cm) kum ortaminda Olcerken, en
distk (47.63 cm) ise zeolit ortamindan elde etmistir.
Saygili (2012) topraksiz tarim kosullarinda Lilium LA
hybrids ‘Ceb Dazzle' cesidinde yaptidi calismada cicek
sap uzunluklari 69.67 cmile 92.40 cm arasinda degisim
gOstermistir. Tehranifar et al. (2011), Lilium 'Gironde’
ve ‘Cassandra’ cesitlerindeki calismalarinda cesitlerin
sap boylar sirasi ile 50.70 cm ve 27.94 cm olarak
saptanmistir. En iyi sonug ise (44.9 cm) %40 torf ve %60
perlit ortamindan elde edilmistir. Unye'de Oriental
Lilium 'Siberia" ¢esidinde yapilan bu calismada elde
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edilen cicek sap boyu degerleri (Cizelge 3) 6nceki
arastirmacilarin  verileri ile uyusmaktadir. Ancak,
dikimin ilkbahar yerine yazin yapilmis olmasinin cigek
sap uzunlugunu olumsuz etkilemesi muhtemeldir.

Cizelge 3. Yetistirme ortaminin Oriental Lilium 'Siberia’
cesidinin ortalama ¢icek sap boyu, sap ¢api ve bogum sayisi
Uzerine etkileri.

Table 3. Effects of growing media of Oriental Lilium 'Siberia'
on average flower stem length, stem diameter and number
of nodium.

Yetistirme Cicek sap Cicek sap Bogum
ortami uzunlugu capi sayisl
(cm) (mm) (adet)
Toprak (kontrol) 47.78° 12.02b¢ 30.08%
Toprak+torf 49.95% 12.90° 29.34b¢
Perlit 49.64° 11.90¢ 27.87¢
Perlit+torf 51.90% 12.492b¢ 29.67°
Torf+kum 55.80° 12.87% 31.80°
Koyun giibresi+kum 28.83¢ 10.41¢ 25.75¢

Ayni sttun Uzerinde farkl harflerle gosterilen degerler arasindaki
farklilik 6nemlidir (P<0.05).

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkh ortamlar cicek sap capini istatistiki olarak dnemli
derecede etkilemistir. Cicek sap capi ortalamalan
yonlinden en ylksek deger (12.90 mm) torf+kum
karisimindan belirlenirken, en disiik deger ise 10.41
mm olarak koyun glbresi+kum ortamindan elde
edilmistir (Cizelge 3). Topraksiz tarim kosullarinda
Lilium LA hybrids ‘Ceb Dazzle’ ¢esidinde cicek sap capi
830 mm-6.75 mm arasinda degisim gdstermistir
(Saygih 2012). Kahraman (2015) yaptigi calismada
cicek sap capini 7.03-7.33 mm olarak bulmustur. Kilig
(2013) 'Simplo’ ve ‘Rialto’ Oriental zambak cesitlerinde
yaptigi calismada en iyi sonucu (6.56 mm) torf
ortamindan elde etmistir. Unye'de Oriental Lilium
‘Siberia’ ¢esidinde yapilan bu ¢alismada cicek saplari
daha kalin bulunmustur. Bu durumun ortam disinda,
cesit Ozelliginden, iklim ve yetistirme kosullarindan
kaynaklanmasi muhtemeldir.

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli ortamlar bogum sayisini istatistiki olarak énemli
derecede (p<0.05) etkilemistir. Bogum sayisi
ortalamalari yéninden en yiksek deger (31.80 adet)
torf+kum ortamindan, en diistik deger (25.75 adet) ise
koyun glbresi+kum ortam denemesinden alinmistir
(Cizelge 3). Lilium LA hybrids 'Ceb Dazzle’ gesidinde
bogum sayisinin 53.13 ile 72.45 adet arasinda degistigi
bildirilmistir Saygili (2012). Unye'de Oriental Lilium
‘Siberia’ cesidinde yapilan bu calismada saptanan
degerler 6nceki calismaya (Saygili 2012) gore oldukca
dusuk kalmistir. Bu durumun diger 6zelliklerde oldugu
gibi ortam disinda, cesit Ozelliginden, iklim ve
yetistirme kosullarindan kaynaklanmasi muhtemeldir.

Yetistirme Ortamunn Yaprak Ozellikleri Uzerine
Etkileri

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli ortamlar yaprak sayisini istatistiki olarak énemli
derecede (p<0.05) etkilemistir. Yaprak sayisi
ortalamalar yoniinden en yiksek deger (57.73 adet)
torf+kum ortaminda, en disik deger (33.1 adet) ise
koyun gubresi+kum ortaminda olctlmdstir (Cizelge
4). Saygilh (2012) tarafindan topraksiz tarim
kosullarinda Lilium LA hybrids ‘Ceb Dazzle' cesidinde
yapilan calismada yaprak sayisi 52-69 adet arasinda
degismistir. Tehranifar et al. (2011), Lilium 'Gironde’ ve
‘Cassandra’ cesitlerinde yaptiklari calismada cesitlere
gore yaprak sayisi sirasi ile 48.8 adet ve 54.2 adet
olarak saptanmistir. En iyi sonucu (53.2 adet) ise %40
torf ve %60 perlit ortamindan elde etmislerdir.
Unye'de Oriental Lilium ‘Siberia’ cesidinde elde
ettigimiz degerler arastiricilarin elde ettigi degerlere
yakin bulunmustur.

Cizelge 4. Yetistirme ortaminin Oriental Lilium 'Siberia’
cesidinin ortalama yaprak sayisi ve yaprak boyu Uzerine
etkileri.

Table 4. Effects of growing media of Oriental Lilium 'Siberia’
on the average number and length of leaf.

Yetistirme ortami Yaprak sayisi Yaprak
(adet) uzunlugu (cm)
Toprak (kontrol) 50.64b¢ 15.20
Toprak+torf 49.00< 11.55
Perlit 46.644 9.34
Perlit+torf 52.80° 11.88
Torf+kum 57.732 797
Koyun giibresi+kum 33.16° 6.50

Ayni situn Uzerinde farkh harflerle gosterilen degerler arasinda
o6nemli fark vardir (P<0.05).

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkh yetistirme ortamlarinin yaprak uzunlugu tzerine
etkisi istatistiki olarak 6nemsiz bulunmustur. Yaprak
uzunlugu ortalamalarn yoniinden en ylksek deger
(15.20 cm) toprak (kontrol) ortaminda, en diistik deger
(6.50 cm) ise koyun glbresi+kum ortaminda
belirlenmistir (Cizelge 4). Saygili (2012) topraksiz tarim
kosullarinda Lilium LA hybrids ‘Ceb Dazzle' cesidinde
yapti§i calismada yaprak uzunluklar 8.69-11.62 cm
arasinda bulmustur. Unye'de Oriental Lilium 'Siberia’
cesidinde yapilan bu calismada koyun gibresi+kum
ortamindan elde edilen degerler bu degerlerin altinda,
kontrolde ise bu degerlerin lzerinde bir deger elde
edilmistir.

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkli  ortamlar ciceklenme sirelerini  (P<0.05)
etkilemistir. ilk ciceklenme torf+kum, ikinci ciceklenme
toprak, Uglncl ciceklenme perlit+torf, dordinci
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ciceklenme perlit ve son ciceklenme ise koyun
glbresi+kum ortaminda gortlmustar. Tehranifar et al.
(2011) tarafindan, Lilium 'Gironde’ ve ‘Cassandra’
cesitlerinde ciceklenme sdreleri sirasi ile 50.6 giin ve
59.0 glin olarak saptanmistir. En erken (53.5 glin)
ciceklenmeyi ise %40 torf ve %60 perlit ortamindan
elde etmislerdir. Kati ortam kiltlriinde yapilan
arastirmalarda, ciceklenme siiresinin toprakta yapilan
yetistiricilige kiyasla daha erken oldugu belirlenmistir.
Benzer sekilde calismamizdan elde ettigimiz degerlere
bakildiginda, torf+kum kullanilan ortamdan elde
ettigimiz ciceklenme siiresinin kontrole gore daha
erken oldugu belirlenmistir.

Yetistirme Ortamumin Sogan Verimi Uzerine
Etkileri

Oriental Lilium 'Siberia’ yetistiriciliginde kullanilan
farkh ortamlar yavru sogan sayisini istatistiki olarak
onemli derecede (P<0.05) etkilemistir. Yavru sogan
sayist bakimindan yetistirme ortalamalari ydninden en
ylksek deger (4.70 adet) torf+kum, en dislk deger ise
(1.00 adet) koyun gibresi+kum uygulamasindan
alinmistir (Cizelge 5). Saygili (2012) topraksiz tarim
kosullarinda Lilium LA hybrids ‘Ceb Dazzle' cesidinde
yavru sogan sayisini  1.83-2.00 adet arasinda
degistigini ifade etmistir. Bu degerleri Unye'de
Oriental Lilium ‘Siberia’ cesidinde yapilan ¢alismada
elde edilen degerler ile kiyasladigimiz zaman,
torf+kum  ortaminda  daha  yiksek,  koyun
glibresi+kum ortaminda ise bu degerlerin altinda
kalmistir. Koyun gubresi kullanilan ortam beklendigi
Uzere, yavru sogan sayisini duslrirken iriligini
artirmistir (Cizelge 5).

Cizelge 5. Yetistirme ortaminin Oriental Lilium ‘Siberia’
cesidinin ortalama yavru sogan verimi izerine etkileri.

Table 5. Effects of growing media of Oriental Lilium 'Siberia’
on the average yield of bulblet formation.

Yetistirme Sogan eni Sogan boyu Sogan
ortami (mm) (mm) adedi
Toprak (kontrol) 8.62° 12.35 2.66%°¢
Toprak+torf 10.30° 14.02 3.14%
Perlit 8.99° 12.15 2.813b¢
Perlit+torf 8.45° 1333 2.50b¢
Torf+kum 8.00° 1233 4.70°
Koyun giibresi+kum 13.85° 14.91 1.00¢

Ayni situn Uzerinde farkh harflerle gosterilen degerler arasinda
onemli fark vardir (P<0.05).

Ana soganlarin olusturdugu yavru soganlar ile ilgili
incelenen bir diger kriter olan sodanlarin en ve boylari
incelendiginde, farkli ortamlarin yavru soganlarin enini
istatistiki olarak 6nemli derecede (p<0.05) etkiledigi
saptanmistir. Ciceklenme sonrasi sokillen ana sogan
Uzerinde olusan yavru soganlarin genisligi 8.45 ile
13.85 mm arasinda degismistir. Yavru soganlarin eni

koyun glibresi+kum ortaminda en yiiksek, torf+kum
ortaminda ise en dustk olmustur (Cizelge 5). Saygil
(2012) Lilium LA hybrids ‘Ceb Dazzle' ¢esidinde yavru
sogan enini 10.11-14.34 mm arasinda bulmustur.
Kandemir et al. (2013) sebzeler lzerinde yurittikleri
calismada en yiksek fide capi ve toplam fide kuru
agirhgr hayvan gubresi ve toprak karisimindan elde
etmislerdir. Unye'de Oriental Lilium 'Siberia’ cesidinde
yapilan bu calismada benzer sekilde koyun gubresi
kullanilan ortamdan en ylksek degerler elde edilmistir.

Yavru sogan boyu (mm) agisindan ise elde edilen
sonuglar incelendiginde farkli ortamlarin  yavru
soganlarin  boyunu istatistiki olarak etkilemedigi
ortaya ¢lkmistir. Ciceklenme sonrasi sokiilen ana
sogan Uzerinde olusan yavru soganlarin boyu 12.15 ile
14.91 mm arasinda degismistir. Yavru sogan boyu en
fazla koyun glbresi+kum (14.91 mm) ortamindan, en
dusuk ise perlit (12.15 mm) ortamindan elde edilmistir
(Cizelge 5). Saygih (2012) Lilium LA hybrids ‘Ceb
Dazzle' gesidinde yavru sogan boyunu 10.90 ile 14.54
mm arasinda bulmustur. Unye'de Oriental Lilium
‘Siberia’ cesidinde yapilan bu calismada elde edilen
degerler Saygili (2012) 'nin buldugu degerlere yakin
olarak bulunmustur.

SONUC

Bu calisma Oriental Lilium 'Siberia’ yetistiriciliginde
Ureticiler icin ulasilabilir ve dusik maliyet ile
yetistiricilik yapabilecekleri en iyi ortami belirlemek icin
yapilmistir. Farkli ortamlar cesitli cicek ozelliklerini ve
yavru sogan verimini 6nemli derecede (p<0.05)
etkilemistir. Yapilan oOl¢iimlere goére farkhi sonuglar
olmasina karsin, genel olarak en etkili blylime ortami
torf+kum karisimindan elde edilirken bunu perlit+torf
ve toprak+torf ortamlari izlemistir. Kullanilan ortamlar
icinde torf+kum karisiminin kesme cicek kalitesinde en
onemli olcutlerden (Celikel 2014) olan ¢icek sap
boyunu artirdigi saptanmistir. Ancak bolgede sis
bitkileri yetistiriciliginin gelistirilmesi amaciyla uygun
yetistirme ortamlarinin belirlenmesi lzerine farkli tir
ve cesitlerde daha ayrintili calismalarin gelistirilerek
devam etmesi dnerilmektedir.
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Ozet. Bu arastirma 2016 yilinda Diyarbakir'in Silvan, Kulp, Hazro ilceleri ve bagl kéylerde
yetistirilen meyvesi kalitesi ve pazar degeri yiksek, halkin tercih ettigi mahalli armut
cesitlerinden 32 genotip Uzerinde ylritllmuastir. Secgilen armut genotiplerinde fenolojik
goOzlemler yapilmis ve toplanan meyve orneklerinde pomolojik 6zellikler incelenmistir.
Fenolojik 6zellikler olarak tomurcuk patlamasi, ciceklenme baslangici, tam ciceklenme,
ciceklenme sonu tarihi, ciceklenme siiresi ve tam ciceklenmeden hasada kadar gecen giin
sayisi (TCHGS) ve hasat tarihi belirlenmistir. Pomolojik 6zellikler yéniinden incelenen
cesitlerin meyve agirligi 39.52-263.12 g, meyve boyu 38.03-88.77 mm, meyve eni 40.85-
76.97 mm, meyve sapi uzunlugu 19.87-50.10 mm, meyve sapi kalinhigi 2.45-7.98 mm,
cekirdek eni 2.20-6.14 mm, cekirdek boyu 7.20-12.26 mm, meyvelerin suda ¢ozlnebilir kuru
madde miktari (SCKM) %10.00-24.90; titre edilebilir asitligi (TA) %0.04-0.60; meyve suyu
pH’'si 4.07-5.26 arasinda degisim gdstermistir. Bunun yaninda mahalli armutlarda meyve
kabugu rengi, meyve eti rengi meyvelerde kumluluk ve tat durumlari da belirlenmistir. Tim
bu degerlendirmeler neticesinde tartili derecelendirme yéntemine gore yiiksek puan alan
21 HZR 01, 21 SLV 01, 21 SLV 11, 21 SLV 23, 21 SLV 13 ve 21 SLV 14 genotiplerinin diger

genotiplere gore daha Ustlin oldugu saptanmistir.

Determination of Some Local Pears (Pyrus communis L) Genetic Sources of

Diyarbalkar (Silvan, Kulp, Hazro) Region

Keywords:

Pear, pomology, Pyrus

communis L.,
Diyarbakir

genotype,

Abstract. This research was carried out in 2016 on 32 genotypes with high fruit quality and
high market value, preferred by the people grown in Diyarbakir's Silvan, Kulp, Hazro districts
and affiliated villages. Phenological observations were made in selected pear genotypes and
pomological characteristics were examined in collected fruit samples. The bud burst, the
beginning of flowering, the full flowering, the blooming end date, the flowering time and
days from full flowering to maturity (DFFM), the harvest date were determined as
phenological characteristics. Pomological characteristics of fruit varieties were fruit weight
39.52-263.12 g, fruit lenght 38.03-88.77 mm, fruit width 40.85-76.97 mm, fruit stalk length
19.87-50.10 mm, fruit stalk thickness 2.45-7.98 mm, seed width 2.20-6.14 mm, seed lenght
7.20-12.26 mm, soluble solid content (SSC) in fruits 10.00-24.90%; titratable acidity (TA) 0.04-
0.60%; fruit juice pH 4.07-5.26. In addition to this, fruit shell color, pulp color, sandiness and
flavor conditions are also determined in local pear. All of these evaluations showed that the
genotypes 21 HZR 01, 21 SLV 01, 21 SLV 11, 21 SLV 23, 21 SLV 13 and 21 SLV 14 were higher
than the other genotypes according to the weighed rating method.
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GIRIS

Armut, Ulkemizde uzun yillardan beri yetistiriciligi
yapilan, Uretim ve alan bakimindan elma ile birlikte
thman iklim meyvelerinin basinda gelen bir meyve
taridar. Ancak bunlarin ¢cok azi meyve kalitesi ve
muhafazaya uygunluk acisindan 6nem kazanmistir
(Bostan ve Sen 1991).

Kultire alinan armut cesitlerinin  ¢cogu Pyrus
communis (Avrupa armudu) ya da Pyrus serotina
(Japon armudu) kokenlidir. Turkiye P. communis'in
gen merkezleri arasinda yer almaktadir. Farkh ekolojik
kosullara sahip Anadolu’da her bdlgeye uygun mahalli
olarak yetistirilen 600'U askin mahalli armut cesidi
bulunmaktadir (Ozbek 1978). Bu armut cesitleri
cogunlukla yazlik cesitler olup 06zel veya kamu
arazilerinde kendiliginden yetismis Pyrus tirlerine
asilanarak yetistirilmektedir (Unal et al., 1997).

Dinya armut Uretimi 2014 yili verilerine gére 25
798 644 ton olup, Turkiye 462 336 ton ile dinya
Uretiminde 5. sirada (%1.8) yer almaktadir. Cin 17 964
000 tonla, Arjantin 771 271 6 tonla, ABD 754 415 tonla,
italya 701 558 tonla diinya armut Gretiminde soz
sahibi olan 7 baslica tlkelerdir (FAO 2017).

Ekonomik olarak ¢ok fazla bir degeri olmayan ve
genellikle aile tliketimi ya da yerel pazarlara hitap
eden mahalli cesitler genetiksel olarak bulyik bir
deger arz etmektedir ve islah c¢alismalari igin
bulunmaz materyallerdir. Bu nedenle mevcut armut
cesit zenginligimiz iginden, llkemizin  degisik
ekolojilerine uygun verimli ve kaliteli yerel gesitlerin
gln isigina cikarilmasi énemlidir (Bostan ve Sen 1991;
Oztiirk 2010).

Ulkemizin bu vyerel cesit zenginligi, meyve
islahgilarina, damizlik materyal saglayacak bir kaynak
teskil etmektedir. Var olan bu gen kaynaklarinin
korunmasi ve islah materyali olarak kullanilmasi, yeni
degerlerin  ortaya c¢ikarilmasi,  bitki islahinda
calisanlarin baslica gorevleri arasindadir. Verim ve
kalitesi, cesitli hastalik ve zararlilara dayanikliligi, belirli
iklim ve toprak kosullarina uyabilme yetenegdi ylksek
olan yerel genotiplerin Ustin olanlarinin secilmesi
gerekmektedir (Guleryliz 1977). Ekonomik degere
sahip ve genetik kaynak ozelliginde olan yerel
cesitlerimizin zamanla yok olma tehlikesiyle karsi
karsiya gelmelerine firsat verilmeden, genetik
materyal veya kontrolll yetistiricilik icin koruma altina
alinmasi gereklidir (Edizer ve Glines 1997).

2016 yil verilerine gore Diyarbakir ili 4846 da
alanda 1701 tonluk armut Uretimine sahiptir.
Diyarbakirin  Silvan, Hazro ve Kulp ilgelerinde
yuritllen bu calismanin amaci; meyvesi kaliteli ve
pazar degeri ylksek, halkin tercih ettigi Gsttn ozellikli

mahalli armut genotiplerinin belirlenmesi, bunlarin
yok olmasinin 6nline gecilmesi ve bazi fenolojik,
pomolojik ve morfolojik o6zelliklerinin belirlenerek
Umitvar olanlarin  yetistiricilige kazandiriimasidir.
Ayrica arastirma bolgesindeki armut yetistiriciliginin
mevcut durumunu, uygulanan teknik ve kiltirel
uygulamalari inceleyerek, karsilasilan sorunlar tespit
etmek ve bu sorunlara ¢6zim Onerileri getirmek
hedeflenmektedir.

MATERYAL VE METOT

Bu arastirma, 2016 yilinda Diyarbakir iline bagl
Silvan, Hazro ve Kulp ilgeleri ile bunlara bagh kdylerde
yurGttlmdstir. Arastirma materyalini bu ydrelerde
uzun yillardir yetistiriciligi yapilan yerel armutlarinin
asih ve tohumdan yetistirilmis armut genotipleri
olusturmustur. Arastirma materyalinin  se¢iminde
oncelikle meyvesi kaliteli ve pazar degeri yuksek,
halkin  tercih ettigi  Ustin oOzellikli genotipler
belirlenmis ve bunlar icerisinden &zellikle genotiplerin
meyve agirligi, meyve aromasi ve periyodisite
durumlari goz online alinarak ‘Tartil
Derecelendirmede’ yapilmistir. Arastirmada uygulanan
‘Tartili Derecelendirme Metodu’ Ayfer ve Celik (1979);
Oztirk (2010) ve Sen et al, (1992)nin &énerdigi
yonteme gore uygulanmistir.

Tartih derecelendirmede, meyvelerde incelenen
ozellikler, 6zelliklerin sinirlar, 6zelliklerin katsayilari ve
onem dereceleri Cizelge 1'de verilmistir. Her bir
genotipin almis oldugu agirhkli toplam puan, her
genotipte incelenen niteliklerin (6zellik) siniflarinin
puanlari, rélatif puanlarla carpilarak toplam puani
hesaplanmis ve en ylksek puani alanlar Umitvar
genotipler olarak segilmislerdir.

Arastirmada fenolojik, pomolojik ve morfolojik
incelemeler bu konuda daha 6nce yapilan calismalar
(Blyukyilmaz ve Bulagay 1983; Bostan ve Sen 1997;
Unal et al, 1997; 19 Karlidag ve Esitken 2006; Oztiirk
2010) dikkate alinarak yapilmistir. 2016 yilinda hasat
doéneminde her agactan farkli yonlerden rastgele
secilen 5 adet meyve O6rnegi alinmis ve toplanan
ornekler hemen laboratuara getirilerek pomolojik
Ozelliklerden meyve agirhdi (g), meyve eni (mm),
meyve boyu (mm), meyve sapi uzunlugu (mm), meyve
sap! kalinligi (mm), cekirdek sayisi (adet), ¢ekirdek eni
(mm), c¢ekirdek boyuna (mm), kimyasal 6zelliklerden
ise SCKM (%), pH ve titre edilebilir asitlik (%)
belirlenmistir.  Segilen armut genotiplerine  ait
agaclarda Mart ayindan itibaren belirli periyotlarla
fenolojik gozlemler yapilmistir. Fenolojik goézlem
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olarak; tomurcuk patlamasi, ciceklenme baslangici,
tam ciceklenme, ciceklenme sonu, ciceklenme siresi,
tam ciceklenmeden hasada kadar gecen siire (TCHGS)
ve hasat tarihleri belirlenmistir.

Cizelge 1. Arastirmada uygulanan ‘Tartili Derecelendirme
Metodu’na esas meyve Ozellikleri ve gorece puanlari.

Table 1. The main fruit characteristics and relative scores
of the 'Tarded Rating Method' applied in the research.

Meyve kalite Rolatif  Gruplar Sinif Puan
ozellikleri puanlan arahgi
Cok kuguk 27.33- 81.91 1
Kuguk 81.92-136.50 3
Meyve 30 Orta 136.51-191.09 5
agirhg
Buyuk 191.10-245.68 7
Cok Buytk 245.69-300.27 9
Az 8.75-10.66 1
SCKM 20 Orta 10.67-12.58 5
iyi 12.59-14.50 9
Az 0.85-1.65 1
TEA (%) 10 Orta 1.66-2.46 5
iyi 247-3.27
Az 1.0-3.33
Cekirdek 15 Orta 3.34-5.67 5
sayisi
Cok 5.68-8.0 1
Orta - 1
Meyve 15 iyi - 5
aromasl
Cok iyi - 9
Gostermeyen - 9
o 0 Kismen 5
Periyodisite Gésteren -
Gosteren - 1
TOPLAM 100
BULGULAR VE TARTISMA

2016 yilinda Diyarbakirin Silvan, Kulp ve Hazro
ilceleri ile bunlara bagh koylerde 32 mabhalli gesit
olarak bilinen armut genotipi Uzerinde yapilan
gozlemler sonucunda elde edilen verilerin sonuglari
Cizelge 2 ve 3'te verilmistir.

Seleksiyon  kriterleri  dogrultusunda  yapilan
secimlerde meyve Ozelliklerinden; meyve agirligi,
meyve aromasl ve periyodisiteye az meyilli olma
kriterleri alinarak yapilan tartili derecelendirmede
yliksek puan alan 21 HZR 01, 21 SLV 01, 21 SLV 11, 21
SLV 23, 21 SLV 13 ve 21 SLV 14 genotiplerinin diger
genotiplere gére daha Ustiin oldugu saptanmistir.

incelenen genotiplerin ortalama meyve agirliklari
39.52-263.12 g arasinda degisim gosterdigi ve 21 SLV
22 (Armudin) genotipi 39.52 g ile en kiiguk; 21 HZR 01

(Harmiye Spi) genotipi ise 263.12 g ile en buylk
meyveli genotip olarak belirlenmistir.

Erzincan ovasinda armutlarda sorun olan ates
yanikligina dayanikh genotipleri belirlemek amaciyla
yapilan bir calismada genotiplerin meyve agirliginin
6.23-190 g arasinda degistigi bildirilmistir (Ozrenk
2002). Ege Bolgesinde yapilan bir ¢alismada ise
secilen cesitlerin ortalama meyve agirliklari 21.3 g-
337.0 g arasinda oldugu belirlenmistir (Unal et al,
1997). Tokat ili merkez ilgede yuritilen bir calismada
cesitlerin meyve agirliklar 54.05 g-97.94 g arasinda
bulunmustur (Edizer ve Gilines 1997). Karlidag ve
Esitken (2006), tarafindan iki yil sireyle yiritilen
calismada 2000 yilinda gesitlere ait meyve agirliklarini
114.00 ile 211.03 g, 2001 yilinda ise 101.17 ile 248.82
g, olarak tespit etmislerdir. Polat ve Bagbozan (2014),
erkenci ve yerli armut cesitlerinde yurGttukleri
calismada cesitlerin meyve agirliklarini 21.57 ile 273.00
g arasinda belirlemislerdir. Diger arastirma sonuglari
ile  calismamizda elde edilen meyve agirhg
degerlerinin benzerlik gosterdigi kanaatine varilabilir.

incelenen yerel armut genotiplerin meyve enleri
40.85-76.97 mm, meyve boylari 38.03-88.77 mm
arasinda, meyve sapi uzunluklari 19.87-50.10 mm;
meyve sapl kalinhklar ise 2.45-7.98 mm arasinda
degismistir. Calismamizda ortalama meyve boyunun
38.03 mm (21 SLV 15) ile 88.77 mm (21 HZR 01)
arasinda oldugu bulunmustur. Farkli arastiricilar
tarafindan yuritilen benzer calismalarda meyve
boylari; 93.10-43.30 mm (Bostan ve Sen 1991), 54.04
mm ile 82.95 mm (Karadeniz ve Kalkisim 1996), 45.52
mm ile 92.32 mm (Edizer ve Glines 1997), 9.52+0.50
cm ile 5.22+0.35 cm (Yarilgag ve Yildiz 2001) arasinda
tespit edilmistir. Karlidag ve Esitken (2006), armut
cesitlerinin meyve agirliklarinin yillara gére degisim
gosterdigi ve inceledigi cesitlerde meyve enini 2000
yilinda 54.80 ile 77.64 mm arasinda, 2001 yilinda ise
62.50 ile 85.48 mm arasinda belirlemislerdir. Ayrica
yerel armut cesitleri Gzerinde yUritilen calismalarda
meyve eninin Demirsoy et al, 2007'ye gére 39.9 mm
ile 85.4 mm arasinda, Uzun ve Karadeniz (2010)'e gore
ise; 94.13 mm ile 35.15 mm arasinda; Ozkaplan ve
Yarilgag (2010)'a gore, 37.89-108.18 mm arasinda;
Polat ve Bagbozan (2014)'a gore ise, 25.91-117.33 mm
oldugu belirlenmistir. Elde ettigimiz sonuclar ile
yukaridaki arastiricilarin calismalarindan elde ettikleri
sonuglarla benzerlik gdstermistir.

Calismamizda meyve eni 40.85 mm (21 SLV 22) ile
76.97 mm (21 HZR 01) arasinda degistigi belirlenmistir.
Armut cesit ve genotipleri Uzerilerine yurGtilen
calismalarda meyve eninin; 34.1 mm ile 785 mm
(Bostan ve Sen 1991); 52.16 mm ile 72.32 mm
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Cizelge 2. incelenen yerel armut genotiplerinin meyve agirhdi, uzunlugu, eni, sekil indeksi, sap uzunlugu ve sap kalinhgina ait

degerler.

Table2. Values of fruit weight, fruit length, fruit width, shape index, fruit stalk length and fruit stalk thickness of local pear

genotypes examined.

= Meyve
Ornek .
Genotipler  Agirhg  Uzunlugu Eni Meyve sekil Sap uzunlugu Sap kalinhgi
(a) (mm) (mm) __indeksi (U/G) (mm) (mm)
1 21 SLV 01 231.24 69.26 75.10 0.92 34.36 5.78
2 21 SLV 02 155.20 71.24 64.94 1.09 39.97 7.98
3 21 HZR 01 263.12 88.77 76.97 1.15 50.10 7.80
4 21 HZR 02 183.38 63.62 72.98 0.87 24.00 3.24
5 21 HZR 03 125.06 60.74 60.36 1.00 40.08 4.66
6 21 HZR 04 131.74 53.98 61.82 0.87 26.98 3.84
7 21 SLV 03 118.80 60.92 51.42 1.18 41.70 4.13
8 21 SLV 04 50.74 51.20 43.96 1.16 32.30 3.22
9 21 SLV 05 129.98 60.24 64.66 0.93 33.40 342
10 21 SLV 06 103.16 53.20 57.52 0.92 25.82 344
11 21 SLV 07 123.88 66.06 59.76 1.10 41.60 3.82
12 21 SLV 08 163.84 61.78 66.70 0.92 30.02 4.08
13 21 SLV 09 130.88 66.20 61.16 1.08 42.80 4.76
14 21 KLP 01 105.96 58.26 54.20 1.07 31.97 4.01
15 21 KLP 02 98.04 48.22 56.96 0.84 30.54 2.98
16 21SLV 10 181.30 68.08 69.98 0.97 28.66 3.02
17 21 SLV 11 124.20 66.68 61.12 1.09 36.54 3.70
18 21 KLP 03 119.56 55.52 64.58 0.85 19.98 2.82
19 21 SLV 12 61.60 57.68 47.24 1.22 29.78 4.26
20 21SLV 13 182.98 61.02 69.52 0.87 45.34 4.08
21 21SLV 14 112.90 51.70 61.02 0.84 19.87 3.64
22 21SLV 15 41.68 38.03 43.02 0.88 29.02 3.30
23 21SLV 16 113.56 54.04 65.11 0.82 22.00 2.75
24 21 SLV 17 99.40 57.72 56.60 1.01 28.10 2.75
25 21 HZR 05 115.54 56.44 66.62 0.84 33.91 245
26 21SLV 18 174.01 52.70 68.51 0.76 23.48 3.34
27 21SLV 19 98.22 58.38 61.13 0.95 29.01 2.58
28 21 SLV 20 77.68 58.00 49.05 1.18 46.00 2.78
29 21 SLV 21 127.60 78.17 66.62 1.17 47.31 2.95
30 21 SLV 22 39.52 47.85 40.85 1.17 31.51 2.56
31 21 SLV 23 174.58 82.10 68.74 1.19 49.57 3.34
32 21SLV 24 48.18 42.83 48.71 0.87 32.45 2.75

(Karadeniz ve Kalkisim 1996); 45.52 mm ile 92.32 mm
(Edizer ve Glines 1997); 90.0+4.5 mm ile 57.4+2.2 mm
(Yarilgag ve Yildiz 2001); 41.9 mm ile 80.3 mm
(Demirsoy et al, 2007); 41.82-68.85 mm (Uzun ve
Karadeniz 2010); 31.36 — 72.97 mm, (Ozkaplan ve
Yarilgac 2010); 53.07-112.93 mm, (Oztiirk ve Demirsoy
2010); ve 34.1-82.0 mm (Bostan ve Acar 2012) arasinda
tespit edilmistir. Bu degerler ile incelenen armut
genotiplerinden elde edilen degerler paralellik
gOstermektedir.

Calismada armut genotiplerinin suda ¢dziindr kuru
madde miktari (SCKM) %10.00 (21 SLV 04) ile %24.90
(21 SLV 22) arasinda degismistir. Bostan ve Sen
(1991)'e gore, %9-16.2; Karadeniz ve Kalkisim (1996)'a
gore, %10.60-14.10; Edizer ve Glines (1997)'e gore,
%10.88-15.44; Yarilgag ve Yildiz (2001)'a gore, %17.00-
9.80; Ozrenk (2002)'e gore ise %7-16.6; Demirsoy et al,,

(2007)'a gore, %9-15.1; Uzun ve Karadeniz (2010)'e
goére, %18-8.5; Ozkaplan ve Yarilga¢c (2010)'a gore,
%7.0-16.25; Oztiirk ve Demirsoy (2010)'a gére, %11.0-
16.2; Ciftci et al, (2011)'a gore, %7.0-19.7; arasinda
oldugu diger arastiricilar tarafindan bildirilmistir. Elde
edilen sonuclara bakildiginda SCKM oranlarinin diger
arastirmalarin  sonuclarina gore yuksek ¢iktigi
gorilmektedir. Bu durum yorenin 06zellikle yaz
aylarinda ¢ok sicak ge¢mesi sonucunda genotiplerin
su kaybinin fazla oldugu seklinde yorumlanabilir.
Calismadaki pH degeri en dusiik genotip 21 SLV 12
(4.07) olurken, (21 HZR03) 5.26 en ylksek genotip
Bostan ve Sen (1991)'e gore, 3.35-5.18; Karadeniz ve
Kalkisim (1996)'a gore, 3.15-4.62; Ozrenk (2002)'e
gore, 3.20-5.7; Uzun ve Karadeniz (2010)'e gore, 3.73-
5.8; Ozkaplan ve Yarilga¢c (2010)'a gére, 3.80-6.25;
Bostan ve Acar (2012)'a gore, 0.6-3.3 arasinda
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degistigi belirlenmistir. incelenen armut
genotiplerinin pH icerikleri diger arastiricilarin armut
cesit ve genotiplerinin  pH icerikleri ile
karsilastirildiginda sonuglarin  ¢ok farkhi  olmadigi
gorilmektedir.

Arastirmada incelenen genotiplerde titre edilebilir
asit miktarinin en distik 21 SLV 22 ve 21 SLV 23
genotiplerinde (%0.04); en yiksek ise 21 SLV
13genotipinde (%0.60) oldugu belirlenmistir. Yapilan
benzer calismalarda titre edilebilir asit miktarinin
Karadeniz ve Kalkisim (1996)'a gore, %0.097-%0.258;
Yarilgag ve Yildiz (2001)'a gore, %0.240-%2.451;
Ozrenk (2002)'e goére, %0.09-0.63 Demirsoy et al,
(2007)e gore, %0.12-%0.52; Uzun ve Karadeniz
(2010)'e gdre, %0.07-0.60; Ozkaplan ve Yarilgag
(2010)'a gore, %0.07-0.66; Oztirk ve Demirsoy
(2013)'a gore, %0.13-1.02; Cift¢i et al, (2011)'a gore,

%0.04-0.72; Bostan ve Acar (2012)'a gore, %4.6-5.7;
Polat ve Bagbozan (2014)'a gore ise, %0.10-%0.94
arasinda oldugu belirlenmistir. Elde edilen sonuglar
diger arastiricilarin sonuglan  ile  benzerlik
gOstermektedir.

Diyarabakir'in bu (g ilcesinde yapilan gozlemler
dogrultusunda; calisma alanlarinda armut
yetistiriciliginin kapama bahgeler halinde degil,
daginik halde, tarla ve yol kenarlarinda tohumdan
¢tkmis ya da yabani armutlara asilanmis agaclardan
olustugu tespit edilmistir. Bu yetistiricilik tarzi hastalik
etmenlerinin  ortaya ¢ikmasini  ve  yayilhimini
kolaylastiracaktir. Ayrica armut agaclarinda yeterince
bakim islemlerinin yapilmadigi ve hastaliklarin
yayllmasini  ve zararini  Onleyebilecek  kdlturel
onlemlerin (budama, yabanci ot miicadelesi, kurumus

Cizelge 3. incelenen yerel armut genotiplerine ait meyve ve ¢ekirdeklerin fiziksel ve kimyasal degerleri.
Table 3. Physical and chemical values of fruit and kernel of local pear genotypes observed.

Srnek Cekirdek Cekirdek
Genotipler SCKM TEA miktan pH sayisi Agirhign Uzunlugu Eni
(%) (%) (Adet) () (mm) (mm)

1 21 SLV 01 15.2 0.14 5.25 3.0 0.18 7.86 3.23
2 21SLV 02 12.5 0.12 5.07 5.0 0.38 11.14 5.88
3 21 HZR 01 13.2 0.09 5.06 3.0 0.74 12.26 498
4 21 HZR 02 12.2 0.30 430 4.0 0.72 10.39 5.44
5 21 HZR 03 18.8 0.15 5.26 7.0 0.67 9.32 3.51
6 21 HZR 04 15.0 0.23 4.29 4.0 0.95 10.63 5.37
7 21SLV 03 11.2 0.13 5.25 1.0 0.31 11.05 5.38
8 21 SLV 04 10.0 0.28 430 4.0 0.30 8.70 430
9 21 SLV 05 11.0 0.10 5.13 5.0 0.61 8.13 3.53
10 21 SLV 06 18.0 0.15 4.11 3.0 0.29 8.80 3.86
11 21 SLV 07 12.9 0.11 4.82 4.0 0.51 7.98 340
12 21SLV 08 13.5 0.16 4.26 5.0 0.32 7.20 2.20
13 21 SLV 09 12.0 0.11 5.07 5.0 0.70 8.50 4.26
14 21 KLP 01 14.5 0.09 493 6.0 0.69 8.40 4.06
15 21 KLP 02 14.5 0.21 4.58 6.0 0.51 843 430
16 21SLV 10 12.9 0.18 437 5.0 0.17 10.83 4.50
17 21 SLV 11 133 0.13 4.79 3.0 0.43 11.72 5.05
18 21 KLP 03 14.1 0.23 474 4.0 0.44 8.83 5.06
19 21SLV 12 12.8 0.18 4.07 5.0 0.34 7.95 4.67
20 21SLV 13 19.1 0.60 4.13 20 0.21 7.50 3.80
21 21SLV 14 15.5 0.23 4.80 3.0 0.73 8.40 5.23
22 21SLV 15 11.7 0.12 4.56 3.0 1.06 9.42 6.14
23 21SLV 16 20.1 0.06 4.62 6.0 0.57 9.04 4.29
24 21SLV 17 20.8 0.09 437 8.0 0.63 9.51 4.46
25 21 HZR 05 16.1 0.07 479 5.0 0.46 8.49 4.69
26 21SLV 18 11.2 0.09 439 7.0 0.69 9.91 5.23
27 21SLV 19 19.8 0.08 4.44 5.0 0.82 9.58 5.57
28 21SLV 20 19.2 0.06 5.10 8.0 0.67 10.91 474
29 21 SLV 21 17.0 0.11 4.26 4.0 0.44 8.02 4.20
30 21 SLV 22 24.9 0.04 5.23 4.0 0.40 9.00 4.28
31 21SLV 23 171 0.04 5.11 20 0.59 11.01 461
32 21 SLV 24 20.1 0.06 4.58 6.0 0.38 9.71 4.56
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dallarin ve siirgtinlerin kesilmesi vb.) yeterli dlglide ve
zamaninda yapilmadigi saptanmistir.
SONUC

Diyarbakir'in Silvan, Kulp ve Hazro ilcelerinde
yetistiriciligi yapilan ve arastirma materyali olarak ele

alinan  mahalli armut genotiplerinde yapilan
degerlendirmeler sonucunda, seleksiyon kriterleri
dogrultusunda yapilan secimlerde meyve

Ozelliklerinden; meyve agirligi, meyve aromasi ve
periyodisiteye az meyilli olma kriterleri alinarak yapilan
tartili derecelendirmede yiiksek puan alan 21 HZR 01,
21 SLV 01, 21 SLV 11, 21 SLV 23, 21 SLV 13 ve 21 SLV
14 genotiplerinin diger genotiplere gdre daha Ustiin
oldugu saptanmistir.

Yorede en erken olgunlasan ancak depolamaya
dayanikli olmayan ydresel ismiyle bilinen Cezere (21
SLV 12) yerel pazarlarda ilk satisa sunulan genotiptir.
En son hasat edilen tip ise yerel ismiyle Sekok olarak
bilinen (21 SLV 24) genotipidir. Yorede yaz mevsimi
sonunda olgunlasmaya baslayip sonbaharin sonuna
kadar yerel pazarlarda bulunabilen, depolamaya orta
derece dayanikh yoresel ismi Payize olan (21 SLV 08)
genotiptir.

S6z konusu genotiplerin yerel pazarda alici
buldugu ve digerlerine gore Ustiin ozelliklere sahip
olmasi 6nemli gen kaynaklarinin tespiti, korunmasi ve
ileri calismalara kaynak olusturmasi yaninda yapilacak
1slah calismalarinda gen kaynagi olarak
kullanilabilecegi duslinilmektedir.
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Abstract. Macrolepiota procera is a mushroom collected from the nature during
usually in spring and autumn in Turkey and also a delicious mushroom widely
consumed. In this study, artificial cultivation possibility of M. procera was investigated.
As a first step, 4 different cereal grains such as barley, wheat, oat and millet were
tested to determine the most suitable materials for spawn production. In the next
step, different substrates (commercial compost used in the cultivation of Agaricus
bisporus, wheat straw, oak leaves, peat and the mixtures of these materials at different
ratios) and different treatments (shocking, casing material and different temperatures)
were evaluated for the artificial cultivation of M. procera. In the result of the study,
wheat was determined as the most suitable material for spawn production of M.
procera. The mycelial growth of this mushroom has been succeeded in the substrates
prepared from wheat straw, peat, oak leaf, wheat straw and peat mixtures, oak leaf
and peat mixture and oak leaf and wheat bran mixtures. However, fruiting bodies has
not been obtained from all tested substrates and treatments. The results of this study
revealed basic information for the further researches on cultivation of M. procera in
Turkey.

Yabani Yenebilir Mantar Macrolepiota procera’nin Yetistiriciligi Uzerine Aragtirmalar

Anahtar kelimeler:
Macrolepiota  procera, misel
gelisimi, tohumluk misel, kilttre
alma, yetistirme ortami

Ozet. Macrolepiota procera Tirkiye'de genellikle ilkbahar ve sonbahar aylarinda
dogadan toplanan ve ayni zamanda yaygin olarak tiiketilen lezzetli bir mantardir. Bu
calismada yenebilir doga mantart M. procera'nin kiltire alinabilme olanaklari
arastinlmistir. ilk adim olarak, tohumluk misel (retimine en uygun sardirma
materyalini belirlemek icin bugday, arpa, yulaf ve dar gibi 4 farkli tahil taneleri test
edilmistir. Bir sonraki adimda, M. procera'nin yetistiriciligi icin farkli yetistirme ortamlari
(Agaricus bisporus yetistiriciliginde kullanilan ticari hazir kompost, bugday saman,
mese yapraklari, torf ve farkli oranlarda bunlarin kansimlari) ve degisik uygulamalar
(soklama, ortl topradi ve farkli sicakliklar) degerlendirilmistir. Calisma sonucunda,
bugday M. procera’nin tohumluk misel Giretimi icin en uygun sardirma materyali olarak
belirlenmistir. Mantarin misel gelisimi bugday samani, torf, mese yapragi, bugday
samani ve torf karisimi, mese yapragi ve torf karisimi ile mese yapragi ve kepek
karisimindan hazirlanan yetistirme ortamlarinda saglanmistir. Bununla birlikte, bu
calismada ele alinan tim yetistirme ortamlar ve uygulamalarda mantar olusumu
saglanamamistir. Bu calismanin sonugclari, Turkiye'de M. procera'nin yetistiriciligi
konusunda yapilacak daha ileri arastirmalar icin bazi temel bilgileri ortaya koymustur.
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INTRODUCTION

Macrolepiota procera (Scop. ex Fr.) Singer,
commonly called the Parasol Mushroom, is an edible
saprophytic mushroom. It belongs to phylum
Basidiomycota, order Agaricales and family
Agaricaceae. M. procera, which grow as alone or small
scattered groups, forms fruiting bodies during late
summer and autumn on soil surface in forests,
pastures, meadows, lawns, roadsides, parks and
gardens in temperate regions. M. procera has a very
large and stately sporocarp. The cap is about 10 to 30
c¢m in diameter and has a beautiful snakeskin pattern.
The cap is egg-shaped or spherical in the early stage
of its development and gradually opens at maturity.
When it is fully developed it resembles a parasol. The
basic cap colour is grayish brown and the surface of
cap is covered with shaggy brown scales with a white
background. The middle of cap is convex and dark
brown. The gills are crowded, remote from the stipe
and white, but pinkish in matured fruiting bodies. The
stipe is slender, hollow, cylindrical, long (10-20 cm)
and grayish brown. The stipe reaches full height before
the cap has expanded and its bottom part is swollen.
The annulus is thick, tough, persistent and movable.
The spores are oval or ellipsoidal, smooth and 15-20 x
10-13 pm in size. The spore print is creamy white. The
flesh is thin, soft and white.

M. procera was formerly known as Lepiota procera.
It commonly grows and consumed in Europe, North
America, Asia and North Africa (Vellinga 2003; Vellinga
et al., 2003). This mushroom is highly appreciated due
to its delicious and delicate texture, good taste,
pleasant smell and faint nutty aroma of the cap. M.
procera is relatively rich in proteins, minerals, vitamins
and carbohydrates, contains high amounts of dietary
fiber and has also low fat content and good medicinal
value (Falandysz et al, 2001; Barros et al, 2007,
Ouzouni and Riganakos 2007; Falandysz et al.,, 2008;
Kuldo et al, 2014; Kumari and Atri 2014). This
mushroom is edible and of excellent quality but only
its cap can be used because its stem is very fibrous,
tough and inedible. The cap has to be cooked before
eaten. Nevertheless, it should be carefully consumed
because M. procera resemble in appearance poisonous
species such as Chlorophyllum molybdites, some
Amanita and Macrolepiota species.

M. procera is much sought after and a fairly
common species in Turkey. It has been reported that
this mushroom has been distributed in different
regions of Turkey (Sesli and Denchev 2014). M. procera
is widely consumed by the public, of economic
importance and sold at the local markets in the Black

Sea Region of Turkey which it has highly mild and rainy
climate (Peksen and Karaca 2000; Peksen et al., 2008;
Peksen and Kibar 2016). However, the commercial
cultivation of this mushroom is not yet available in
Turkey and it is only collected from nature during the
fructification seasons.

Cultivation of edible mushrooms generally involves
three principal steps. The first step is the production of
mycelial starter culture. The second stage is the
preparation of spawn. The last step is the
determination of compost to produce fruiting bodies
(Jonathan and Adeoyo 2011). M. procera can
decompose agricultural wastes such as straw, sawdust
and bran, since it is saprophyte (Jones et al., 2004). M.
procera is cultivated in some countries (Shim et al.,
2005; Kwon and Thatithatgoon 2004; Thawthong et al.,
2014). There are few studies on mycelial growth of M.
procera in Turkey (Peksen and Kibar 2008; 2016). To
our knowledge, there is no research carried out on the
cultivation of M. procera in our country. Therefore, the
objective of the present study was to determine the
most suitable media for spawn production and to
evaluate different substrates (commercial compost
used in the cultivation of A. bisporus, wheat straw, oak
leaf, peat and their mixtures in different ratios) and
various treatments (shocking, casing soil, different
temperatures) for cultivation of wild edible mushroom
M. procera.

MATERIALS AND METHODS

The present study was conducted in the mycelial
production laboratory and mushroom growing room
of Department of Horticulture, Faculty of Agriculture,
Ondokuz Mayis University, Samsun, Turkey, between
2006 and 2009.

Collection, Identification and Isolation of M.
procera

The sporocarps of M. procera (Figure 1a) were
collected from a mixed deciduous forest at the campus
of Ondokuz Mayis University, Samsun, Turkey in
autumn 2006. Identification of M. procera was done
using conventional methods (Phillips 1994). The pure
mycelial cultures of M. procera (Figure 1b) was
obtained by tissue culture method (Jonathan and
Fasidi 2003). For this purpose, the tissue pieces
isolated from the internal part of the cap were
transferred to Malt Extract Agar (MEA) medium and
fungal cultures were incubated at 25 °C in the dark.
Stock cultures were stored at 4 °C and subcultured
every three months for further studies.
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Q

Figure 1. Sporocarps (a) and pure culture (b) of M. procera and views from mushroom production experiments (c).
Sekil 1. M. procera’nin sporokarplart (a) ve saf kiiltiirii (b) ve mantar tiretim denemelerinden gériintiiler (c).

Spawn Production

To determine the best cereal grain for spawn
production of M. procera, 4 different cereal grains such
as barley, wheat, oat and millet were tested. In order
to prepare the spawn, each cereal grain was washed,
boiled for 15 min, filtered through a screen to drain
the excess water. The moisture content of the
spawning media was around 60%. After cooling, to
prevent sticking to each other of grains and to adjust
the pH value the mixture of gypsum:lime (4:1, on the
basis of dry weight) added to the spawning media. The
media were filled into 250 mL bottles, the mouth of
each bottle was sealed with a cotton plug and covered
with aluminium foil. The bottles were autoclaved at
121 °C for 30 min, allowed to cool and aseptically
inoculated with two mycelial plugs (5 mm in diameter)
of M. procera. The inoculated bottles were then
incubated at 23+2 °C in the dark until full colonisation.
The experiment was performed in a completely

randomized design with 6 replications. In the
experiment, linear mycelial growth (cm) on the 5, 11,
20 and 31t days after inoculation was determined. In
addition to, the number of days from inoculation to
time that bottle completely covered by mycelium was
recorded as spawn run period (day).

Preparation of Substrates and Mushroom
Production Experiments

Mycelial growth in the substrates prepared from
commercial compost, straw and their mixtures
with peat

Substrate formulations used in the experiment are
given in Table 1. Commercial compost used in the
cultivation of A. bisporus was obtained from the MUPA
company. In the substrates prepared using straw, all
materials were weighed. Straw was wetted with water
until its moisture content reached up to 70%, the other
materials were added to the substrate and the mixture
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was homogenized. The prepared substrates were filled
into the heat-resistant polypropylene bags (28 x40 cm)
with 1 kg wet substrate per bag. Afterwards, the
mouth of bags was sealed with a cotton plug and
covered with aluminium foil. Then, the bags were
sterilized at 121 °C for 1.5 h, cooled down to room
temperature and inoculated with spawn (0.7% of the
wet weight of the substrate) in sterile conditions. In
substrates used commercial compost, peat was
sterilized at 121 °C for 1.5 h before being added to the
mixture. The heat-resistant polypropylene bags were
filled with 1 kg of substrates. The inoculation were
made by spreading spawn (0.7% wet weight) on the
surface of the substrate in bags. The top of substrates
was covered with paper and moistened from time to
time to prevent drying. The inoculated bags were
placed in mushroom growing room and incubated at
2412 °C under dark conditions until fully mycelial
colonization of the substrate. The experiment was
carried out in a completely randomized design with 16
replications. Ash, carbon (C), nitrogen (N) contents and
C:N ratios of substrates were determined. In the
experiment, the mycelial growth (cm) was determined
by measurements made every five days after mycelium
inoculation. The spawn run period (day) was expressed
as days from the inoculation to completed mycelial
colonization in the bags (Figure 1c).

Myecelial growth in different substrates

In another experiment carried out in jars, mycelial
growth in the substrates prepared by using
commercial compost (unused or spent) and peat was
investigated. Spent commercial compost used in this
experiment was stored in the open for a year after A.
bisporus production. The substrates used spent

commercial compost and peat were wetted with water
until its moisture content was about 70%. The
prepared substrates were transferred into the small
jars of 250 g. Except for unused commercial compost,
all the substrates were sterilized at 121 °C for 1.5 h.
Mycelial inoculation with spawn 0.7% of the wet
weight of the substrate were made to upper part of
the jar under steril conditions. After inoculation, the
jars were maintained at 24+2 °C under dark
conditions. The experiment was replicated 6 times for
each substrate. In the experiment, the spawn run
period was determined as mentioned above (Figure
10).

Myecelial growth in the substrates prepared from
straw, straw and peat mixtures

In the previous experiments, the mycelial growth in
the commercial compost used for the production of A.
bisporus could not be obtained. Therefore, the
commercial compost was not used as the substrate in
the following experiments and the substrates shown
in Table 2 were evaluated in this experiment. The
preparation of substrates, sterilization, inoculation
(spawn at the rate of 0.7%) and incubation were
performed as described above. But, the heat-resistant
polypropylene bags (20x30 c¢cm) were filled to be 0.5
kg with the substrates. The experiment was carried out
in a completely randomized design with 16
replications. In the experiment, moisture, pH, ash, C, N
contents of substrates were determined and their C:N
ratios were calculated. The linear mycelial growth in
the bags was identified by measuring the observable
progression of mycelia into the substrate every three
days. In addition, the spawn run period was detected
(Figure 1c).

Table 1. Substrates prepared from commercial compost, straw and their mixtures with peat and their contents.
Cizelge 1. Ticari hazir kompost, saman ve onlarin torf ile karisimlarindan hazirlanan yetistirme ortamlar ve icerikleri.

Substrates Contents

Straw
bran
Straw:Peat (1:1)
bran: peat (1:1, w/w)
Straw:Peat (2:1)
bran: peat (2:1, w/w)
Commercial compost
Commercial compost:Peat (1:1)
Commercial compost:Peat (2:1)

CC:P (1:1, w/w)
CC:P (2:1, w/w)

Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSOs, 4% wheat
Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSOs, 4% wheat
Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSQs, 4% wheat

Compost used for cultivation of A. bisporus

CC: Commercial compost, P: Peat.
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Table 2. Substrates prepared from straw, straw and peat mixtures and their contents.
Cizelge 2. Saman ile saman ve torf karisimlarindan hazirlanan yetistirme ortamlart ve icerikleri.

Substrates Contents

Straw

Straw:Peat (1:1)
w/w)

Straw:Peat (1:2)
w/w)

Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSOa,, 4% wheat bran
Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSO., 4% wheat bran: peat (1:1,

Wheat straw, 0.5% urea, 1% lime, 2% gypsum, 0.2% MgSO., 4% wheat bran: peat (1:2,

Mycelial growth in different substrates
prepared from oak leaf and wheat bran mixtures

Oak leaves used in this experiment were collected
from the area where M. procera mushroom grows
naturally at the campus. Firstly, three different
substrates prepared from oak leaf, peat and oak
leaf:peat (1:1) mixture were examined. Prepared
mixtures were wetted with water until its moisture
content reached up to 70%. Thereafter, the substrates
were filled into the heat-resistant polypropylene bags
(20x30 cm), with 300 g wet substrate per bag. The
bags were sterilized at 121 °C for 1.5 h, cooled and
inoculated using 2% spawn. The inoculated bags were
moved to mushroom growing room and incubated at
2412 °C in absence of light until the completion of
mycelial growth on substrate. The experiment was set
completely
replications. Measurements for mycelial growth were

in a randomized design with 10

made every two days. Also, the spawn run period was
determined.

Secondly, wheat bran at the rate of 10, 20 and 30%
was supplemented to oak leaf (Table 3). Oak leaf and
wheat bran mixtures were prepared and wetted with
water. The same substrate formulations were
subjected to fermentation for 5 days. For
fermentation, substrates were moistened, stacked and
covered. The substrates were mixed daily for 5 days
and composted. Filling of the bags, inoculation and
incubation were performed as previously mentioned.
The experiment was replicated 10 times for each

substrate. Mycelial growth in the bags was measured
every three days and the spawn run period was also
determined in the experiment.

Mushroom
experiments

production (fructification)

After the bags were fully colonized by the
mycelium, various treatments were made to promote
mushroom formation. In this period, cold was applied
to half of the bags at +4 °C for 48 hours. Casing soil
was laid on half of the bags that shocking was made
and not made. The bags belonging to these
different

temperatures (15, 18 and 24 °C) in order to induce

treatments were exposed to room
fruiting body formation. During this process, relative
humidity in the mushroom production room was 80-
90% and lighting was made for 8 hours a day.
Irrigation and ventilation in the production room were
monitored daily. During the experiments, hygienic
measures against diseases and harms were taken,

when necessary chemical fight was performed.

Statistical Analysis

The data obtained from these experiments were
subjected to analysis of variance using SPSS 10.0
software and results were expressed as mean values.
The means showing statistical significance were
compared using Duncan’s multiple range test.

Table 3. The ratios and abbreviations of substrates prepared from oak leaf and wheat bran mixtures (fermented or not

fermented).

Cizelge 3. Mese yapragt ve bugday kepegi karisimlarindan (fermantasyon uygulanan veya uygulanmayan) hazirlanan yetistirme

ortamlarina ait oranlar ve kisaltmalar.

Substrates

Ratios (w/w)

Abbreviations

Oak leaf:Wheat Bran
Oak leaf:Wheat Bran
Oak leaf:Wheat Bran
Oak leaf:Wheat Bran (Fermented)
Oak leaf:Wheat Bran (Fermented)
Oak leaf:Wheat Bran (Fermented)

90:10 900L:10B
80:20 800L:20B
70:30 700L:30B
90:10 900L:10B F
80:20 800L:20B F
70:30 700L:30B F
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RESULTS AND DISCUSSION

The effect of different cereal grains used for spawn
production on mycelial growth are showed in Table 4
and Figure 2a. The mycelial growth in wheat and millet
was completed on the 31 and 35" days, respectively.
However, it was determined that mycelial growth
continued in barley and oat on the 35th day.
Therefore, spawn run periods in barley and oat were
not given. Based on the 5, 11, 20 and 31™ days,
significant differences were found among different
cereal grains in terms of mycelial growth rates
(P<0.01). On the fifth day, the best mycelial growth
(1.76 cm) was obtained from barley, followed by wheat
and oat. On the other hand, the best mycelial growth
on the 11, 20 and 31™ days was recorded in wheat
(3.59, 825 and 1228 cm, respectively). When
considering mycelial growth rate and spawn run
period, wheat was determined to be the most suitable
cereal grain for spawn production of M. procera (Table
4 and Figure 2a).

In general, cereal grains such as wheat, barley,
millet, oat, corn, rye and sorghum grains are used for
spawn production in the most cultivated mushroom
species (Barreto et al, 2008; Elhami and Ansari 2008).
These materials used for large-scale spawn production

have many important advantages, as they are easily
available, cheap and their use is easy. Nwanze et al.
(2005) reported that spawn grains such as wheat, corn
and millet affect carpophore production. In previous
studies, different spawning media for various
Macrolepiota species came to the forefront. Among
the seven spawning substrates tested (rice straw, rice
bran, rice hull, groundnut hull, sawdust, soybean and
red sorghum grains), red sorghum was determined to
be the best substrate for spawn production of M.
dolichaula (Rizal et al., 2016). In another study, barley
and red sorghum were the most suitable media for
spawn production of M. detersa (Rizal et al., 2014).

Some properties of different  substrate
formulations investigated for mycelial growth are
presented in Table 5. N and ash contents of substrates
containing straw and prepared by autoclaving were
lower than that of the substrates containing fermented
mushroom compost used in the cultivation of A
bisporus. Conversely, C contents and C:N ratios in the
substrates prepared using straw was found higher
than that of the substrates containing fermented
mushroom compost.

Table 4. The effect of different cereal grains used for spawn production on mycelial growth.
Cizelge 4. Tohumluk misel iiretimi icin kullanian farklt hububat danelerinin misel gelisimine etkisi.

Cereal Mycelial growth Mycelial growth Mycelial growth Mycelial growth

grains on the 5% day on the 11* day on the 20" day on the 31t day
(cm) (cm) (cm) (cm)

Barley 1.76a** 3.32ab** 6.08b** 9.64c**

Wheat 1.58a 3.59a 8.25a 12.28a

Millet 0.38b 3.25ab 6.58b 10.83b

Oat 1.05ab 2.72b 5.07c 7.76d

**: Significant at P<0.01, Means followed by different letters in the columns are statistically different by Duncan’s multiple range test.

Table 5. Some properties of substrates prepared from commercial compost, straw and their mixtures with peat, and the effect

on mycelial growth.

Cizelge 5. Ticari hazir kompost, saman ve onlarin torf ile karisimlarindan hazirlanan yetistirme ortamlarinin bazi 6zellikleri ve

misel gelisimine etkisi.

Substrates Ash C(%) N (%) C:N The number of Spawn run
(%) bags completed period (day)
mycelial growth
Straw 12.59 43.71 1.60 27.27 4 48
Straw:Peat (1:1) 12.10 43.95 1.57 27.92 2 43
Straw:Peat (2:1) 12.40 43.80 1.53 28.63 2 45
Commercial compost 24.99 37.50 3.30 11.35 - -
Commercial compost:Peat (1:1) 17.72 41.14 2.37 17.38 - -
Commercial compost:Peat (2:1) 20.20 39.90 3.14 12.69 - -

-: There is no mycelial growth.

73



a) b)
=¥=Hordeum —W—Wheat =—O=Millet —&— Oat —e—Wheat straw —B—Wheat straw:Peat (1:1) —&—Wheat straw:Peat (2:1)
14 30
= 12
3 _ 25
3} E
=~ 10 s
§ = 20
g 8 H
= 2
= & 15
s °© s
S a4 g 10
= =
2 5
0 )
5 8 11 14 17 19 20 21 22 2 24 25 26 27 28 29 30 31 32 33 34 35 36 37 13 18 23 28 a3 as 43 a5 48
Days Days
Q) d)
—e—\Wheat straw —8— Wheat straw:Peat (1:1) —&— VWheat straw:Peat (1:2)
20
18 16
= 16
E
S s T h
=
£ 12 & 12
2
& 10 :E 10
% 8 e s —o— Peat
o 6 E
E>. = 6 - —a— Oak |eaf
g e —a— Oak leaf: peat (1:1)
2 g 4
0 = 2
13 16 19 22 25 26 28 31 34 37 40 43 46 49 0
Days 14 18 18 20 22 24 28 28 30
Days
e)
—&— 900L:10B —f&— 700L:308B —B—800L:20B F OL: Qak leaf
h B : Wheat bran
18 —i— 800L:20B —»— 900L:10B F —@— 700L:30B F (no mycelial growth) F : Fermented
16

Mycelial growth (cm)

1 14 17 20 23 26 29 32 35 38 41 44 47 50
Days

Figure 2. The effect of different cereal grains used for spawn production on mycelial growth (a), mycelial growth of different substrates (b, ¢, d and e).
Sekil 2. Tohumluk misel lretimi icin farkli tahu tanelerinin misel gelisimi lizerine etkisi (a), farkli yetistirme ortamlarinin misel gelisimleri (b, c, d ve e).

~
H

p4a204d D301d2]0.12D}Y WOOIYSNIA 3|GIPT P|IM JO UOIIBAILIND BY3 UO SUOIREBINSAAU| DGy puD uasyad




Peksen and Kibar, Investigations on the Cultivation of Wild Edible Mushroom Macrolepiota procera

In this experiment, spawn run periods in the substrates
prepared using straw ranged from 43 to 48 days.
However, no mycelial growth was observed in the
substrates containing commercial compost used in the
cultivation of A. bisporus. Except for 4 bags in straw, 2
bags in straw:peat (1:1) mixture and 2 bags in
straw:peat (2:1) mixture, all the bags were infected
with Fusarium poae pathogen. The number of bags
without disease was not found to be sufficient for
statistical evaluations. The spawn run period in
straw:peat (1:1) was shorter than the others. The
spawn run periods were prolonged with the increase
amount of straw in the substrate (Table 5 and Figure
2b). But, mycelial growth in straw was more dense
according to straw:peat (1:1 and 2:1) mixtures.

In the experiment carried out in jars, spawn run
periods in different substrates prepared using
commercial compost (unused or spent) and peat were
determined between 24 and 39 days. Mycelial growth
in the unused commercial compost was observed in
only one jar. The mycelial growth and spawn run
period in the peat substrate was better and shorter
than the other substrates, respectively (Table 6).

Table 6. The effect of substrates prepared using commercial
compost (unused or spent) and peat on mycelial growth.
Cizelge 6. Ticari hazir kompost (kullandmis veya
kullanidmamus) ve torf kullaniarak hazirlanan yetistirme
ortamlarinin misel gelisimine etkisi.

Substrates The number of  Spawn run
jars completed period
mycelial growth (day)

Commercial 1 37

compost

Peat 4 24

Spent  commercial 3 39

compost

Spent  commercial 3 28

compost:Peat

Moisture contents and pH values of substrates
prepared with straw and peat ranged from 74.14 to
78.73% to 6.00 to 7.24, respectively (Table 7). The C:N
ratio in the substrate used alone straw was found to
be 44.92. The C:N ratios in the substrates prepared by
adding peat to straw were about half of that in the
straw. The ash and C contents of the substrates were
found to rather close to each other. The nitrogen
content of straw used in this experiment (0.99%) were
found to be lower than that of the previous
experiment (1.60%). This is due to the different N
contents of the straws supplied from different
locations. It is reported that the suitable mycelial
growth of M. procera was obtained in a wide range of
pH 5-8. In addition, its mycelial growth was the best at

pH 7 (Shim et al., 2005). Jonathan (2002) stated that
Lepiota procera grew best at pH 6.5. The pH values of
substrates in the experiment are within these limits.
The effect of substrates prepared with straw and peat
on mycelial growth of M. procera was significant
(P<0.01). The mycelial growth was observed at all the
substrates examined in this experiment. When
compared with substrates prepared from straw and
peat (1:1 and 1:2) mixtures, the substrate used alone
straw had slower the mycelial growth and longer the
spawn run period. The mycelial growth in the straw
and peat mixtures (1:1 and 1:2) was quite similar (Table
7 and Figure 2¢).

As seen in Table 8, the moisture content of peat
was higher than that of substrates prepared from oak
leaf and oak leaf:peat (1:1) mixture. This is owing to the
high water holding capacity of the peat. The pH
contents of substrates varied between 5.37 and 5.48.
Shim et al. (2005) suggested that M. procera can grow
at a wide range of pH values (5-8), although the
optimum pH for the mycelial growth was pH 7.0.
Chang and Miles (1989) stated that mushroom
production was influenced by pH of substrate. The
mycelia of M. procera colonized in all the substrates
within 20-30 days following inoculation. The shortest
spawn run period was recorded in oak leaf:peat (1:1)
substrate, while the longest spawn run period was
obtained from the substrate containing only oak leaf.
In parallel with this, mycelial growth on the 20" day
was the highest in oak leaf:peat (1:1) substrate (13.32
c¢m) (Table 8 and Figure 2d).

Some chemical properties of substrates prepared
with oak leaf, peat and wheat bran are given in Table
9. It was determined that C values of all the substrates
examined (49.71-49.89%) were very close to each
other. The N contents of substrates increased with the
increase amount of wheat bran in the substrates due
to the high N content of wheat bran. Depending on
increasing in the N amount, the CN ratios of
substrates decreased. Likewise, as the amount of
wheat bran in the substrates increases, the P contents
of substrates increased. The chemical properties of the
different substrates used for the production of
mushrooms may influence the mycelial growth.

There were significant differences (P<0.01) among
substrates shown in Table 10 with regards to mycelial
growth on the 20 and 35™ day and spawn run period.
The best mycelial growth on the 20t day was obtained
from not fermented 900L:10B substrate (11.63 cm).
This was closely followed by fermented 900L:10B
substrate (10.61 cm). Compared to mycelial growth on
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Table 7. Some properties of substrates prepared from straw, straw and peat mixtures, and the effect on mycelial growth.
Cizelge 7. Saman ile saman ve torf karisimlarindan hazirlanan yetistirme ortamlarinin bazi ézellikleri ve misel gelisimine etkisi.

Substrates Moisture pH Ash (%) C N C:N Mycelial growth Spawn run
(%) (%) (%) on the 25* day period (day)
(cm)
Straw 78.73 7.24 1133 4433 0.99 44.92 8.72b** 50.00a**
Straw:Peat (1:1) 76.64 6.55 11.22 4439 1.56 28.37 16.31a 27.67b
Straw:Peat (1:2) 7414 6.00 11.26 4437 1.67 26.56 16.47a 26.00b

**: Significant at P<0.01, Means followed by different letters in the columns are statistically different by Duncan’s multiple range test.

Table 8. Moisture and pH values of substrates prepared from oak leaf, peat and their mixture, and the effect on mycelial
growth.

Cizelge 8. Mese yaprag\, torf ve onlarin karisimindan hazirlanan yetistirme ortamlarinin nem ve pH degerleri ve misel gelisimine
etkisi.

Substrates Moisture (%) pH Mycelial growth on the Spawn run period (day)
20* day (cm)

Peat 68.76 5.37 9.60b** 24b**

Oak leaf 63.54 5.47 9.12b 30a

QOak leaf:Peat (1:1) 65.91 5.48 13.32a 20b

**: Significant at P<0.01, Means followed by different letters in the columns are statistically different by Duncan’s multiple range test.

Table 9. Some chemical properties of different substrates prepared with oak leaf, peat and wheat bran.
Cizelge 9. Mese yapragy, torf ve bugday kepegi ile hazirlanan farkli yetistirme ortamlarinin bazi kimyasal ézellikleri.

Substrates C N C:N P K Ca Mg Na Fe Zn
%) (%) (%) (%) (%) (%) (%) (ppm)  (ppm)
P 49.89 1.34 37.23 0.23 0.16 2.18 0.39 0.06 77.28 8.30
oL 49.71 143 36.36 0.26 0.20 1.17 0.34 0.08 659.40 36.35
OL:P (1:1) 49.83 1.55 32.16 0.22 0.16 0.77 0.34 0.05 343.48 26.50
900L:10B 49.86 1.93 25.83 0.44 0.31 0.68 0.32 0.06 308.83 37.40
800L:20B 49.86 1.93 25.81 0.94 0.55 0.69 0.35 0.06 225.50 30.50
700L:30B 49.88 2.29 21.86 1.20 0.49 0.50 0.37 0.05 264.55 41.20
900L:10B F 49.79 1.83 27.21 0.67 0.36 1.02 0.49 0.07 530.25 40.90
800L:20B F 49.87 2.07 24.12 0.75 0.06 0.38 0.30 0.05 307.18 39.75
700L:30B F 49.81 2.38 20.94 1.15 0.57 0.51 0.35 0.06 466.20 79.40

P: Peat, OL: Oak Leaf, B: Wheat Bran, F: Fermented.

Table 10. The effect of substrates prepared from oak leaf and wheat bran mixtures (fermented or not fermented) on mycelial
growth.

Cizelge 10. Mese yapragt ve budgday kepegi karisimlarindan (fermantasyon uygulanan veya uygulanmayan) hazirlanan
yetistirme ortamlarinin misel gelisimine etkisi.

Substrates Mycelial growth on the 20"  Mycelial growth on the 35"  Spawn run period
day (cm) day (cm) (day)

900L:10B 11.63a** 15.32a** 31.10c**
800L:20B 7.13c 11.00b 45.80a
700L:30B 5.06d 7.70c 50.00a
900L:10B F 10.61ab 16.12a 33.50bc
800L:20B F 9.26b 15.25a 35.90b
700L:30B F 0.00e 0.00d 0.00d

**: Significant at P<0.01, Means followed by different letters in the columns are statistically different by Duncan’s multiple range test, OL: Oak
Leaf, B: Wheat Bran, F;: Fermented.
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the 35" day, the highest mycelial growth was
determined in fermented 900L:10B (16.12 cm),
800L:20B (15.25 cm) and not fermented 900L:10B
(15.32 cm) substrates. No mycelial growth was
observed in fermented 700L:30B substrate. In addition
to, not fermented 700L:30B substrate showed the
lowest mycelial growth on the 20 and 35% days and
the longest the spawn run period (Table 10 and Figure
2e). In parallel with decreasing of the C:N ratio in the
substrates, the mycelial growth also decreased. The
slow or no mycelial growth in 700L:30B substrate
(fermented or not fermented) may be due to high
nitrogen content in the substrate (Table 9 and 10). The
spawn run periods in the substrates varied from 31.1
to 50.0 days. Philippoussis et al. (2001) reported that
high nitrogen content in substrate has a negative
effect on mycelial growth. The findings related to the
spawn run period in this experiment were in
agreement with Sharma et al (2008) who reported
that the spawn run period was completed in 30-35
days in M. procera.

To provide mushroom formation, various
treatments  (shocking, casing soil, different
temperatures) were made in the bags completed
mycelial growth. However, fructification in all the
substrates and treatments tested in this study could
not be achieved (Table 11).

The cultivation of different Macrolepiota species
was investigated by various researchers. Felgel (2002)
investigated cultivation of M. gracilenta on different

substrates. The rice straw compost was the most
suitable substrate for this mushroom. Acoording to
Sharma et al. (2008), M. procera was grown successfully
on compost prepared by the short method of
composting. Rizal et al. (2016) used a composted
mixture of rice straw, rice bran, gypsum, calcium
carbonate, urea and diammonium phosphate for
production of M. dolichaula. M. procera was cultivated
on the substrate containing a mixture of Agaricus
compost and sawdust (Anonymous 2017). It is
reported that Macrolepiota species such as, M. procera,
M. dolichaula and M. gracilenta are cultivated in
Thailand, nowadays (Kwon and Thatithatgoon 2004;
Thawthong et al., 2014).

Most specific
requirements for the successful fructification. In

cultivable mushrooms have

general, it is known that mushroom formation is
effected by
(temperature, humidity, light and aeration), nutritional

various  environmental factors
factors (carbohydrate, nitrogen and vitamins), cultural
practices and biotic factors (Sohi and Upadhyay 1989;
Zervakis et al., 2001; Boddy et al., 2013). In the present
study, the failure of M. procera to produce fruiting
body despite mycelial colonization may be attributed
to the environmental, nutritional and

conditions which did not favour for mushroom

cultural

formation.

Table 11. The substrates and treatments examined for mushroom formation.
Cizelge 10. Mantar olusumu icin ele alinan yetistirme ortamlart ve uygulamalar.

Substrates Shocking Without shocking

Casing soil Without casing soil

15 °C 18 °C 24 °C 15°C 18 °C 24 °C

Straw (S) - - - - R _
Straw:Peat (1:1) - - - - - _
Straw:Peat (1:2) - - - - - -
Peat (P) - - - - - -
Oak Leaf (OL) - - - - - -
OL:P (1:1) - - - - i} .
900L:10B - * - - * -
800L:20B - * - _ * }
900L:10B F - * - - * -
800L:20B F - * - - * -

*Treatment has not been made, -: There is no fruiting body, S: Straw, P: Peat, OL: Oak Leaf, B: Wheat Bran, F: Fermented.
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CONCLUSION

Wild edible mushrooms are not only delicious

foods but also an important source of income for
people who collect mushrooms from nature.
Cultivation of edible mushrooms supply nutritious
food for humans and help in preservation of valuable
wild edible species such as M. procera for future
generation. In addition, it can also provide significant
contributions to the country's economy by creating
new business opportunities. This study is the first
attempt for production of wild edible mushroom M.
procera in Turkey.
In the current study, the different cereal grains (barley,
wheat, oat and millet) were tested for spawn
production of M. procera and different materials such
as commercial compost used in the cultivation of A.
bisporus, wheat straw, oak leaf, peat and their mixtures
at different ratios were investigated for cultivation of
M. procera. Furthermore, various treatments (shocking,
casing soil, different temperatures) were tried to
promote mushroom formation. Consequently, wheat
was the best cereal grain for spawn production of M.
procera. The mycelial growth was provided in the
substrates prepared from wheat straw, peat, oak leaf,
wheat straw and peat mixtures, oak leaf and peat
mixture and oak leaf and wheat bran mixtures.
However, mushroom formation was not achieved. It is
expected that these results may be useful for further
investigations on cultivation of this mushroom in our
country. Additionally, more detailed studies are
needed to be performed on different nutrient sources,
substrate materials, growing conditions and cultural
practices in order to provide mushroom formation.
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Ozet. Bu calisma; 2014-2015 yillarinda Glineydogu Anadolu Bdlgesi'nde Cercopidae
familyasina ait Cercopis sanguinolenta (Scopoli 1763) (Hemiptera: Auchenorrhyncha)
tlrnln yayils ve yogunluklarinin belirlenmesi amaciyla yapilmistir. Adiyaman, Diyarbakir,
Mardin ve Sanlurfa illeri bugday ve arpa ekilis alanlarindan, Nisan ve Mayis aylarinda
orneklemeler yapilarak bu tire ait bireyler toplanmistir. Cercopis sanguinolenta’'nin toplam
birey sayisi ve ortalama yogunlugu en fazla Mardin ilinde (toplam 3.050 ergin, 105.2 ergin
tarla), en az ise Diyarbakir ilinde (toplam 252 ergin, 7.0 ergin tarla) elde edilmistir. Arpa
alanlarinda C. sanguinolenta’nin bugday alanlarina gére daha fazla bulundugu ve bu oranin
sirastyla ortalama 94.9 ergin tarla, 22.8 ergin tarla oldugu belirlenmistir. Sonug olarak arpa
ve bugday alanlarinda yogun olarak bulunan; C. sanguinolenta'nin zarar durumuna ait

calismalarin yapilmasinin gerekli oldugu dustinilmektedir.

Some Additional

Notes on Density and Distribution of Cercopis sanguinolenta

(Scopoli, 1763) (Hem.: Cercopidae) in Cereals Cultivated Areas of Southeast Anatolia

Region, Turkey

Keywords:
Cercopis  sanguinolenta,
cereal, South East

Anatolia Region, density,
distribution

Abstract. This study was conducted to determine the species, density and distribution of
Cercopis sanguinolenta (Scopoli 1763) belonging to Cercopidae (Hemiptera:
Auchenorrhyncha) in Southeast Anatolia of Turkey in 2014 and 2015. Cercopis sanguinolenta
adults were collected from wheat and barley fields of Adiyaman, Diyarbakir, Mardin, Sanliurfa
during April and May. The results revealed that the most number and density of C.
sanguinolenta were in Mardin province (total 3.050 adult, 105.2 adult field), while the
minumum number and density of the spittle bug were determined in Diyarbakir province
(total 252 adult, 7.0 adult field) respectively. Besides, it was determined that barley fields were
more of C. sanguinolenta than wheat fields and this ratio was 94.9 individual field and 22.8
individual field, respectively. Consequently, some studies should be done about the damage

of C. sanguinolenta on cereal fields where the spittlebug has high population.
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GiRiS

Cayir kdpuk veya koplkli agustos bdcekleri olarak
bilinen cercopidler, Hemiptera takimi
Auchenorrhyncha alt takimina bagl genis bir
familyadir. Bazi turlerinin  gerek nimf, gerekse
erginlerinin kurbagayi andirmasi nedeniyle yabanci
literatlrlerde “froghoppers” ismi de verilmektedir
(Hamilton 1982). Bu familya iginde Avrupa ve yakin
dogu Ulkelerine ait takriben 33 tur oldugu ve
Ulkemizde ise bilinen tirlerin sayisinin 10'dan fazla
oldugu bilinmektedir (Lodos 1986). Bu familyaya ait
bdcekler genellikle kiiclik ve orta boyda olup erginleri
renkli ve desenli kanatlara sahiptir. Bazi tiirleri polifag
olan cercopidler, genellikle Graminae ve diger otsu

bitkilerden ada¢ ve adacgiklara kadar farkli
habitatlarda (cayirlar, daglar, batakliklar, parklar,
orman kenarlari, yol kenarlarl) bulunmaktadirlar

(Weaver and King 1954; Lodos and Kalkandelen 1981;
Hamilton 1982; Lodos 1986; Zeybekoglu et al., 2004).
Kopukli agustos bocekleri bes nimf donemi
gegirmekte ve nimflerinin cogunun etrafi tikurik veya
koplk seklinde bir sivi ile ortilidir. Bu sivi sadece
nimfler tarafindan salgilanir ve bu sivi altinda bulunan
nimfler devamli bir sekilde islak bir ortam saglayarak
yasama sartlarina uymaktadirlar. Cercopid turlerinin
ergin ve nimflerinin bulunduklar bitkilerin sap, ince dal
ve slrglnlerini sokup emmek suretiyle onlarin
zayiflamalarina, dolayli olarak ta verim kaybina yol
acmaktadirlar (Weaver and King 1954; Hamilton 1982;
Lodos 1986). Graminae familyasi bitkilerinin saplarinda
beslendiklerinde ise saplar kisa kalmakta ve basaklar
normal olarak olusamamakta veya taneleri ciliz
kalmaktadir.

Tirkiye'de bu familyaya ait ekonomik anlamda
zararl olan tlrtn Philaenus spumarius (L) oldugu ve
bazi kultir bitkilerinde yogun olarak bulunmakla
beraber ¢ok genis bir alana yayildigi kayit edilmis ve
ayni zamanda bazi virlis hastaliklarinin da vektora
oldugu bildirilmistir (DeLong et al, 1950; Lodos and
Kalkandelen 1981, Zeybekoglu et al, 2004).
Cercopidae turlerinin kulttr bitkilerinde genellikle
zararsiz oldugu belirtiimis ise de (Hamilton 1982),
bunlarin bitkilerde meydana getirdikleri zarar ile ilgili
yeterli kayit bulunmamaktadir. Cercopidlerin genel
olarak kurak iklim kosullarinda zararinin daha cok
arttigi tespit edilmistir (Lodos 1986). Ayrica nimflerin
beslenirken salgiladiklar toksik maddeler nedeniyle
bitkilerde sekil bozukluklari meydana gelmekte ve
ekonomik zarar daha c¢ok artmaktadir (Weaver and
King 1954; Hamilton 1982). Nispeten diger bdlgelere
gore daha kurak ve sicak olan Glineydogu Anadolu
Bolgesi hububat alanlarinda son yillarda yapilan

strveylerde Ozellikle Nisan ve Mayis aylarinda bu
familyaya ait boceklerin yogunluklarinda bir artis s6z
konusu olmustur (alan gdzlemi). Ulkemizde pek ender
goruldigu bildirilen C. sanguinolenta’'nin Giiney ve
Orta Avrupa‘da yayildigi, ergin ve nimflerinin cesitli
bitkilerde goriilmesine ragmen ekonomik dizeyde
zarar yaptigina dair bir kayit bulunmamaktadir (Lodos
1986). Bununla beraber bolgede baz ciftgilerce
hububat alanlarinda siklikla gérilen tikirik bocekleri
zararl olarak gorilmekte ve bunlara karsi bilingsizce
kimyasal miicadele yapilmaktadir. Bu durum faydali-
zararll bocek bakimindan kritik dengeye sahip
Glineydogu Anadolu Bolgesi bugday ekosistemlerini
olumsuz yonde etkilemektedir (Karaca ve ark., 2012).
Bu calisma 2014-2015 yillarinda, hububat Uretimin
yogun olarak gerceklestirildigi Diyarbakir, Adiyaman,
Mardin ve Sanlurfa illerindeki bugday ve arpa
alanlarinda bulunan Cercopidae tirleri ve bu tirlerin
yayginlik ve yogunluklarinin belirlenmesi amaciyla
yapilmistir.

MATERYAL VE METOD

Calismanin ana materyalini, Cercopis sanguinolenta
erginleri, Diyarbakir, Adiyaman, Mardin ve Sanlurfa
illerindeki bugday ve arpa ekilis alanlari, atrap,
polietilen seffaf torba ve diger laboratuvar
malzemeleri olusturmustur.

Cercopis sanguinolenta Tiiriiniin Morfolojik
Teshis Yontemi ile Belirlenmesi

Toplanan materyallerin teshisleri icin taksonomik
yonden guvenilir  karakterlerini  genital yapilar
olusturmaktadir. Bu nedenle erkek ve disi
materyallerin genital yapilarinin bulundugu yedinci
abdomen segmentinden sonraki kisim vicuttan
ayrilmistir.  Erkeklerde aedeagus, stylus, pygofer,
genital levha, pregenital sternit ve disilerde yedinci
pregenital sternitin sekli ve yapisi énemli karakterleri
olusturmaktadir. Materyallerin genital yapilarinin
ozellikleri ile birlikte vicut yapisi, sekli, renk ve
desenlenme 0&zellikleri mikroskopta incelenmis ve
literatlr bilgileri ile kiyaslanarak teshisleri yapilmistir.
Tir teshisi Prof. Dr. Unal Zeybekoglu (Ondokuz Mayis
Universitesi Fen-Edebiyat Fakiiltesi Biyoloji Bolimii)
tarafindan yapilmistir.

Cercopis sanguinolenta Tiiriiniin Yayllis ve
Yogunluklarumn Belirlenmesi

Cercopis sanguinolenta Cercopidae tlrinln yayilis
ve yogunluklarinin belirlenmesi ¢alismalari 2014-2015
yillarinda bdlgede yodun hububat ekilisi olan
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Diyarbakir ili (Merkez, Bismil, Ergani), Sanlurfa ili
(Siverek, Hilvan, Merkez), Mardin ili (Derik, Kiziltepe,
Nusaybin), Adiyaman illerinde (Merkez, Besni, Kahta)
yUritilmdisttr. Calismalara Nisan ay1 ortasinda
baslanmis olup, bugday hasadinin basladigi Mayis ayi
sonunda tamamlanmistir. Bu aylar icinde farkl
tarihlerde iki defa Ornekleme yapilmistir. Yapilan
strveylerde il ve ilceler arasindaki karayollari izlenmis,
orneklemeler icin ekilis alanlarinin durumuna gore 5
km'de bir yolun iki yanindaki hububat alanlarinda
devam etmistir. Belirlenen her bir tarlanin icerisinde
zikzak cizilerek toplam 100 atrap sallanmis, 6rnek
alinan yer, tarih, hububat cinsi ve fenolojisi ayrica
kaydedilmistir. Yakalanan Cercopis sanguinolenta
ornekleri polietilen seffaf plastik torbalara konularak
laboratuvara  getirilmistir.  Derin  dondurucuya
konularak éldirilen bocekler iginde morfolojik olarak
farkli desene sahip olan Cercopis sanguinolenta
Cercopidae tirleri, binokiler mikroskop altinda ayirt
edilerek teshis amaciyla ile etiketlenmistir Cercopis
sanguinolenta sayilari ayri ayri kaydedilerek bolgedeki
yayilis ve yogunluklari belirlenmistir.

BULGULAR VE TARTISMA

Cercopis sanguinolenta Tiiriiniin Morfolojik
Teshis Yontemi ile Belirlenmesi

Cizelge 1'de goruldigu Uzere 6rnekleme yapilan
dort il ve on iki ilcenin hububat alanlarindan elde
edilen ¢ok sayida bireyin morfolojik teshisleri
sonucunda Glneydogu Anadolu Bdlgesi hububat
alanlarinda bulunan Cercopid turtnin Cercopis

sanguinolenta oldugu kayit edilmistir (Sekil 1).

il

Sekil 1. Cercopis sanguinolenta’da aedeagus (Biederman
and Niedringhaus 2009).
Figure 1. The aedeagus of Cercopis sanguinolenta (Biederman
and Niedringhaus 2009).

Yayulisi ve konukcular

Basta Gliney ve Orta Avrupa olmak (zere,

Arnavutluk, Avusturya, Belcika, Bulgaristan,
Hirvatistan, Cekya, Fransa, Almanya, Yunanistan,
Macaristan, Italya, Moldova, Polonya, Portekiz,

Romanya, Giiney Rusya, Slovakya, Slovenya, ispanya,
isvicre, Ukrayna ve Sirbistan. Tirkiye'de Konya
(Kadinhani) (Lodos 1986; Altinayar 1981). Hububat,
Suplrge otu (Cytisus scoparius), Yonca (Medicago
sativa), Boglrtlen (Rubus fructicosus), Armut tdrleri
(Pyrus communis, P.malus), Kestane (Castanea vesca)
ve cesitli yabanciotlar (Lodos and Kalkandelen 1981;
Nickel and Remane 2002; Orosz 2008).

Tanuim

Vicut siyah ve mavimsi madensel pariltilidir.
Hemielytra kirmizi desenlidir; clavus’'un kaidesinden
kirmizi itibaren yarisi, corium’un ortasindaki lekeler ve
nihayete yakin olan bant renktedir. Femur'larin her
tarafi siyah renktedir (Sekil 2). Vicut uzunlugu 8-10
mm'dir. Bu tlrin Arnavutluk, Avusturya, Belcika,
Bulgaristan, Hirvatistan, Cekya, Almanya, Yunanistan,
Macaristan, italya'da yayilis gésterdigi bildirilmistir
(Lodos ve Kalkandelen 1981).

Cercopis sanguinolenta’'ya yurdumuzda ender
olarak rastlanildigi, Gliney ve Orta Avrupa’'da yayilis
gosterdigi, ergin ve nimflerinin muhtelif bitkilerde
gorilmesine ragmen ekonomik diizeyde bir zarar
yaptigina dair bir kayit bulunmadigi bildirilmistir
(Lodos 1986). Ulkemizde Cercopidae tirlerinden
Philaenus spumaris L., Cercopis intermedia Kirschb., C.
vulnerata Rossi, Neophilaenus campestris Fall,, N.
minor Kirschb., Aphrophora salicina Goeze, A. alni Fall.,
A. corticea Germ. A. exoleta Horv., Lepyronia
coleoptrata (L.), Triecphorella geniculata (Horvath
1881)'nin oldugu kayit edilmistir (Lodos 1986; Demir
2006; 2007). Yukaridaki calismalardan elde edilen bu
tirlerden C. intermedia ve L. coleoptrata 'nin Diyarbakir
ilinde bulundugu, C. vulnerata'nin daha ¢cok Marmara
Bolgesi'nin bazi kesimlerinde, Neophilaenus cinsine
bagli tirlerin Bati Anadolu kesimlerinde, Aphrophora
cinsine bagl tirlerin ise Dogu Karadeniz Bolgesi'nde
yayilis  gosterdikleri  bildirilmistir  (Lodos and
Kalkandelen 1981; Lodos 1986). Kaya ve Kovanci
(2004), Bursa ili ahududu alanlarinda Cercopidae
familyasina ait 8 tirtin belirlendigini, bunlardan P.
spumaris'in popllasyonun oldukca yuksek oldugu,
Altinayar (1981), C. sanguinolenta ve C. vulnerata 'nin
polifag oldugunu ve Orta Anadolu hububat
alanlarinda  bulundugunu bildirmiglerdir. Bu
calismada daha once Diyarbakir ilinde varligi bildirilen
C. intermedia ve L. Coleoptrata ek olarak C.
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sanguinolenta kayit edilmistir. Ancak bu tire ait farkh 2.640 birey, ikinci yilinda ise 1.840 adet birey elde

varyasyonlarin olmasi ihtimaline karsi morfolojik edilmistir.

teshisler ile birlikte molekiler teshis yontemlerinden Glneydogu Anadolu Bolgesi hububat alanlarinda

faydalaniimasi gerektigi distnilmektedir. elde edilen C. sanguinolenta ortalama birey sayilarina
5 ait sonuclar Sekil 3'te verilmistir.

3500

Birey sayisi/atrap
=
v
(=}
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500 %7 %6
o
Adiyaman Diyarbakir Mardin Sanhurfa
= C. sanguinolenta toplam 508 - —_— ass
birey sayis
m Ortalama yogunluk 9.7 7.0 105.2 25.3

Sekil 3. Giineydogu Anadolu Bélgesi hububat alanlarindan
elde edilen C. sanguinolenta toplam birey sayisi ve
yogunluklari.

Figure 3. Total numbers of adult C. sanguinolenta collected
from cereals cultivated areas of South East Anatolia Region.

Her iki yili  kapsayan calismalar birlikte
degerlendirildiginde &rnekleme yapilan doért ilin
bugday ve arpa alanlarindan toplam 4.538 birey elde
edilmistir. En fazla C. sanguinolenta Mardin ilinde
(3.050 birey), en az ise Diyarbakir ilinde (252 birey)
belirlenmistir (Sekil 3). Buna goére C. sanguinolenta
toplam birey sayisinin %67'si Mardin ilinden, %7'si
Diyarbakir ilinden toplanmistir. iller arasindaki C.
sanguinolenta yodunluklar karsilastirildiginda, en fazla
yogunlugun (Ort. 105.2 birey tarla) Mardin ilinde
oldugu en az ise Diyarbakir ilinde (Ort. 7.0 birey tarla)
oldugu kayit edilmistir. Mardin ilinden sonra ayni
ekolojik kosullara sahip Sanliurfa ilinde (Ort. 23.8 birey
tarla) Adiyaman ve Diyarbakir iline gére yogunlugun
yuksek oldugu tespit edilmistir.

Sekil 2. Giineydogu Anadolu Bolgesi hububat alanlarinda
belirlenen Cercopis sanguinolenta bireyleri, a. disi, b. Erkek.
Figure 2. Cercopis sanguinolenta adults determined Southeast
Anatolia Region cereals cultivated areas, a. female, b. male.

Cercopis sanguinolenta Tiiriiniin Yayllis ve
Yogunluklaruun Belirlenmesi

Glineydogu Anadolu Bdlgesi hububat alanlarinda
ornekleme yapilan yerler ve elde edilen C
sanguinolenta birey sayilarina ait sonuglar Cizelge 1'de
verilmistir.

Surveyler sonucunda 2014 yilinda, Ornekleme
yapllan toplam 71 adet tarlanin %79'unda C - |
sanguinolenta erginlerine rastlanilmis (56 tarla), %21’ : 1
inde ise ergin bulunamamistir (15 tarla). ikinci yil o> "__‘ U 71
calismalarinda (2015 yili), sGrvey yapilan hububat  gekil 4. Mardin ilinde Bugday basaklari iizerinde bulunan
tarlalarinin = %71'inde C. sanguinolenta erginleri C. sanguinolenta erginleri.

belirlenmis (46 tarla), %29'unda ise C. sanguinolenta Figure 4. Cercopis sanguinolenta adults on wheat spikes in
belirlenememistir. Calismanin birinci yilinda toplam Mardin Province.
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Cizelge 1. Giineydogu Anadolu Bélgesi'nde 2014-2015 yillarinda C. sanguinolenta’'nin yayilis ve yogunluklari.
Table 1. The density and distribution of C. sanguinolenta in South East Anatolia Region in 2014-2015.

. Ornekleme Cercopis
: : Orneklenen .,
yil | lice alan yapilan Tarla sanguinolenta
sayisi birey sayisi
2014 Adiyaman Besni Bugday-Arpa 6 69
2014 Adiyaman Kéhta Bugday-Arpa 5 84
2014 Adiyaman Merkez Bugday-Arpa 6 74
Toplam 17 227
2014 Diyarbakir Bismil Bugday-Arpa 7 51
2014 Diyarbakir Ergani Bugday-Arpa 7 79
2014 Diyarbakir Merkez Bugday-Arpa 8 58
Toplam 22 188
2014 Mardin Derik Bugday-Arpa 3 132
2014 Mardin Kiziltepe Bugday-Arpa 6 351
2014 Mardin Nusaybin Bugday-Arpa 5 1373
Toplam 14 1.856
2014 Sanlurfa Hilvan Bugday-Arpa 7 249
2014 Sanhurfa Merkez Bugday-Arpa 4 76
2014 Sanhurfa Siverek Bugday-Arpa 7 102
Toplam 18 427
Genel Toplam 71 2.698
2015 Adiyaman Besni Bugday-Arpa 5 26
2015 Adiyaman Kéhta Bugday-Arpa 4 24
2015 Adiyaman Merkez Bugday-Arpa 6 32
Toplam 15 82
2015 Diyarbakir Bismil Bugday-Arpa 5 32
2015 Diyarbakir Ergani Bugday-Arpa 5 26
2015 Diyarbakir Merkez Bugday-Arpa 4 6
Toplam 14 64
2015 Mardin Derik Bugday-Arpa 3 24
2015 Mardin Kiziltepe Bugday-Arpa 5 56
2015 Mardin Nusaybin Bugday-Arpa 7 1114
Toplam 15 1194
2015 Sanlurfa Merkez Bugday-Arpa 7 34
2015 Sanliurfa Hilvan Bugday-Arpa 9 476
2015 Sanliurfa Siverek Bugday-Arpa 5 58
Toplam 21 500
Genel Toplam 65 1.898
Ornekleme yapilan bugday ve arpa tarlalarindaki C.
sanguinolenta  birey  sayllart  ve  ortalama 33000
yogunluklarina ait sonuglar Sekil 5'te verilmistir. 30000
Arpa tarlalarindan toplanan C. Sanguinolenta’'nin gzz:z
birey sayisi, bugday alanlarindan daha fazla olarak %1500'0
gerceklesmistir (Sekil 5). Ornekleme yapilan toplam g '
136 adet tarlanin 20'sini arpa tarlalari olusturmus ve bu 10000
rakam ornekleme alanlari toplaminin %15'ine denk e P
gelmistir. 2014 yilinda toplam 11 adet arpa *© [ Grmetdenen tarla | <. sanguinolenta ortlama
tarlasindan, 2015 yilinda ise toplam 9 adet arpa [ Bugday s b%%ﬂ yoggw
tarlasindan ®rnek toplanmistir. Orneklenen arpa [t 200 18980 949
tarlalaninin_ sayisal olarak ~ aziigina - ragmen,  bu Sekil 5. Cercopis sanguinolenta’nin bugday ve arpadaki

alanlardan elde edilen C. sanguinolenta birey sayisinin
orani, toplam birey sayisina orani %42 olarak
gerceklesmistir.

ortalama birey sayisi.
Figure 5. The number of mean of C. sanguinolenta adults in
heat and barley fields.
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Calisma yapilan iller arasinda C. sanguinolenta
yogunlugu en fazla Mardin ilindeki (Nusaybin ilcesi)
bugday ve arpa alanlarinda oldugu (Cizelge 1)
belirlenmistir. Ancak bu yogunlugun arpalarda
bugdaydan daha fazla oldugu tespit edilmistir.
Cercopid’lerin genel olarak yabanci otlar ve bazi kilttr
bitkileri Uzerinde bulunduklari (EFSA 2015), bazi
tlrlerin polifag, bazi tlrlerin ise belirli konukgu tirleri
tercih ettikleri bildirilmistir (Lodos 1986). iki yil
strdurdlen sirveyler sonucundan Mardin ilinde diger
illere gore elde edilen yiiksek birey sayisinin nedeninin
iklim kosullari ve bugday-arpa monokulttra ile ilgili
oldugu duastnitlmektedir. Clnki bdlgede ekolojik
kosullardan dolayr bugday ve arpa daha erken
olgunlasmakta ve ilk olarak Mardin ilinde o6zellikle
Nusaybin ilgcesi ve cevresinde gerceklesmektedir. Bu
bulguyu destekler nitelikte, Cercopid tirlerden P.
spumaris'in Ozellikle Nisan ve Mayis aylarinda yagisin
az ve kurak olan yer veya iklim kosullarinda zarari ve
yogunlugunun arttigi bildirilmistir (Lodos 1986). Baska
bir calismada ise P. spumaris'in yayilis alaninin
belirlenmesinde nem ve sicakligin en énemli faktorler
oldugu kaydedilmistir (Zeybekoglu ve ark., 2004).
Mardin ili disinda diger illerdeki hububat alanlarinda
bugday/arpa basaklar Uzerinde fazla sayida ergin
birey gozlenmemistir (Sekil 4). Yapilan bir calismada C.
intermedia'nin kusburnu Uzerinde beslendigini ancak
zararin énemsiz oldugunu bildirilmistir (Ozbek ve ark.,
1996). Cercopis sanguinolenta'nin ergin ve nimflerine
muhtelif bitkilerde bulunmasina ragmen ekonomik
dizeyde zarar yaptigina dair bir kayit olmamakla
birlikte, bu calismada bugday ve arpanin sapa kalkma
ve basaklanma déneminde bazi tarlalarda basaklar
Uzerinde yogun bulunmasina karsin ekonomik bir
zararl belirlenmemistir. Sadece yer yer bugday ve
arpanin yapraklari Uzerinde nimflerin yogun olarak
salgiladigr tikirik veya kopuk seklinde bir sivi ile
kaplandigi belirlenmistir (Sekil 6).

SONUC

Bu calisma ile Gineydogu Anadolu Bdlgesi'nde
yogun olarak hububat tariminin yapildigi Adiyaman,
Diyarbakir, Mardin ve Sanliurfa illerindeki Cercopis
sanguinolenta  turinin yayihs ve yogunluklari
belirlenmistir. Calismada elde edilen C. sanguinolenta
toplam birey sayisi ve yogunlugu en fazla Mardin
ilinden elde edilmistir.  Arpa alanlarinda C.
sanguinolenta'nin bugday alanlarina gore daha fazla
bulundugu belirlenmistir. Sonug¢ olarak, Cercopis
sanguinolenta popllasyon yogunlugunun yiksek
oldugu Mardin ilinde bugday ve arpada meydana
getirdigi zarar durumunun ortaya cikarilmasi ve

yapilacak egitim ve yayin calismalari neticesinde
hububat alanlarinda C. Sanguinolenta’ya karsi yapilan
gereksiz ilaglamalarin online gecilecegi
dustntlmektedir.

nimflerinin
yapraklarinda meydana getirdigi kopuk.

Figure 6. Spittle masses on wheat leaves caused Cercopis
sanguinolenta nypmhes.

Sekil 6. Cercopis sanguinolenta bugday
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Ozet. Arastirma bazi arpa cesitlerinin topraksiz ortamda yesil yem performanslarinin
belirlenmesi amaciyla ytrittlmastir. Arastirma sonuglarina gore farkli cesitler arasinda en ylksek
yesil yem verimi ve yesil yem tohum orani Atilir cesidinden elde edilmistir. En ylksek kuru madde
orani, P ve Mn degerleri Kral-97 cesidinden elde edilirken en disiik kuru madde kaybi Hilal ve
Akhisar-98 cesitlerinden elde edilmistir. Yesil yem verimi ve yesil yem tohum orani”' degerleri
artarken kuru madde orani degerlerinin dustigu ve kuru madde kayiplarinin arttigr gortimastur.
En yiksek ham protein kazanglari Atilir ve Hilal cesitlerinden elde edilmistir. En ylksek bitki boyu,
ham protein, ham yag, ADL, N ve Mg degerleri Karatay-94 cesidinden elde edilirken, en yiiksek
kék uzunlugu degerleri Akhisar-98 cesidinden elde edilmistir. En ylksek ham kil, ham seliloz,
ADF ve NDF degerleri sirasiyla Akhisar-98, Tarm-92, Aydanhanim, ve Atilir ¢esitlerinden elde
edilmistir. En ylksek metabolik enerji degerleri ise Zeynelaga cesidinden elde edilmistir. En
yuksek K ve Na degerleri Tarm-92 ¢esidinden elde edilirken en yliksek Zn degerleri ise Gazda
cesidinden elde edilmistir. En yiksek Ca degerleri Aydanhanim ve Lord cesitlerinden elde
edilirken, en yiksek Fe degerleri Aydanhanim, Tarm-92 ve Karatay-94 cesitlerinden elde
edilmistir. En yiksek Cu degerleri ise Gazda, Kral-97, Atilir ve Hilal gesitlerinden elde edilmistir.
Yiksek yesil yem verimi ve ham protein kazanclari dikkate alindiginda Atilir gesidinin, diisik kuru
madde kaybi ve yiksek ham protein kazanclar dikkate alindiginda Hilal ¢esidinin dikkati cektigi
gorilmektedir. Metabolik enerji degerleri géz 6niinde bulunduruldugunda ise Zeynelagda cesidi
tavsiye edilebilir niteliktedir.

The Determination

of Green Fodder Performance of Some Barley Varieties in Soilles
Condition

Keywords:
Barley varieties,

fodder, hydroponic

green

Abstract. This research was conducted to the determination of green fodder performance of
some barley varieties in soilless condition. According to the results of the research, the highest
green fodder yield and green fodder seed ratio were obtained from Atilir among different varieties.
The lowest dry matter losses were obtained from Hilal and Akhisar-98 varieties when the highest
dry matter ratio, P and Mn values were obtained from Kral-97 variety. It was seen that dry matter
ratio values were decreased and dry matter losses were increased while the green fodder yield and
green fodder seed ratio™ values were increased. The highest crude protein gains were obtained
from Atilir and Hilal varieties. The highest root length values were obtained from Akhisar-98 variety
while the highest plant height, crude protein, crude oil, ADL, N and Mg values were obtained from
Karatay-94 variety. The highest crude ash, crude cellulose, ADF and NDF values were obtained from
Akhisar-98, Tarm-92, Aydanhanim, and Atilir varieties respectively. The highest metabolic energy
values were obtained from Zeynelaga variety. The highest Zn values were obtained from Gazda
variety while the highest K and Na values were obtained from the Tarm-92 variety. The highest Fe
values were obtained from Aydanhanim, Tarm-92 and Karatay-94 varieties while the highest Ca
values were obtained from Aydanhanim and Lord varieties. The highest Cu values were obtained
from Gazda, Kral-97, Atilir and Hilal varieties. The lowest dry matter losses and highest crude
protein gains are taken into consideration Hilal variety come into the forefront while the high green
fodder yield and crude protein gains are taken into consideration Atilir variety come into the
forefront. When the metabolic energy values are taken into consideration Zeynelaga variety can
be recommended.
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GIRIS

Artan nifusla birlikte hayvansal gidalara olan
talepte artmaktadir. Hayvan varligimizda gorilen
artisa ragmen yem bitkileri ekim alanlarinin istenilen
seviyeye ulasmamasi ve cayir mera alanlarimizin asiri
otlatma ve bakimsizliktan zayif kalmalari hayvanlarin
kaba yem ihtiyaclarini  karsilamada  yetersiz
kalmaktadir (Topal 1993). Bununla birlikte hayvan
varligimizin islah calismalari ile entansif tarima daha
yatkin hale gelmesi, lkemizdeki kaba yem aciginin
giderek artmasina neden olmustur. Mevcut kaba yem
Uretimimiz, toplam kaba yem ihtiyacimizin yaklasik
yarisini karsilayabilmektedir. Bu nedenle, hayvancilik
isletmelerinin  kaliteli kaba yem gereksinimini
karsilamak icin cayir meralarin islahi, yem bitkisi Gretim
alanlarinin artinlmasi, ucuz ve alternatif diger kaba
yem kaynaklarinin hayvansal tretime kazandirilmasi ve
kaliteli kaba yem Uretim tekniklerinin Ureticilere
aktarilmasi gerekmektedir (Yolcu ve Tan 2008; Alcicek
ve ark., 2010).

Topraksiz ortamda c¢imlendirilmis tahil tohumlari
Ozellikle kurakhk yasanan bodlgelerde hayvancilik
yapan ciftciler igin alternatif yesil yem kaynagi olarak
Onerilmektedir. Arpa ¢imi, on islatma sonrasi arpa
tohumlarinin  tavalarda 6-8 giin c¢imlendirme ve
filizlendirmeye tabi tutulmasiyla elde edilmektedir. Bu
stre sonunda elde edilen hali gibi birbirine ge¢mis
kokler ile yesil sitrglnler hayvan yemi olarak
kullanilmaktadir. Filizlenme sonunda arpa tanelerinde
onemli miktarda agirlik artisi olmakta ve ¢cimlenme ile
tanede bulunan nisasta, protein ve yag bilesikleri
seker, aminoasit ve yag asitleri gibi basit formlara
donusmektedir. Bunun  sonucunda hayvanlarin
bagisikhk  sistemleri  glg¢lenmekte  saglk ve
performanslarinda artis saglanmaktadir. Ayrica yilin
her giini kaliteli yesil yem Uretiminin yapilabilmesi

Cizelge 1. Arastirmada kullanilan arpa cesitleri ve bazi 6zellikleri.

Table 1. Barley varieties used in research and some properties.

hidroponik yesil yem Uretim sistemlerini giin gectikge
yayginlastirmaktadir (Dung et al, 2010; Fazaeli et al,
2012; Hafla et al, 2014). Arpa tanesi biinyesinde
bulundurdugu yaklasik %67 karbonhidrat, %10
protein, %2 yag, %5 seliloz ve kalsiyum, fosfor,
potasyum gibi mineraller ile A vitamini, E vitamini ve B
vitamini icerigi ile hayvanlarin beslenmesinde 6nemli
bir yere sahiptir (Alkan ve Kandemir 2015). Genetik ve
cevresel faktorlerin  arpanin  tane kompozisyonu
Uzerine onemli etkiler yaptigi bu konuda daha once
yapilmis calismalarda belirlenmistir (Guo et al, 2003;
Alkan ve Kandemir 2015). Cesidin genetik potansiyeli
kalitenin  degisim sinirlarini  belirlerken, c¢esidin
yetistirildigi cevre sartlari ve uygulanan yetistirme
paketi genetik kapasitenin sinirlar icinde kalitede
varyasyonu saglayici bir etkiye sahip olmaktadir (Topal
ve ark., 2015). Topraksiz ortamda yesil arpa ¢imi
Uretiminde farkh cesitlerin kullaniimasi ile yesil yem
kompozisyonunda farkliliklarin  elde  edilecegi
varsayllmaktadir.

Bu calisma ile farkli arpa gesitleri topraksiz ortamda
yetistirilerek en uygun yesil yem performansina sahip
cesitlerin belirlenmesi amaclanmistir.

MATERYAL VE METOD

Arastirma, Karabik Universitesi, Eskipazar Meslek
Yiiksekokulu, Bitkisel ve Hayvansal Uretim Baliminin
3 x 3 x 2.1 m boyutlarindaki hidroponik yesil yem
Uretim odasinda 01.03.2016 ile 01.06.2016 tarihleri
arasinda yUrattlmastir. Cimlendirme kabi olarak 100
x 10 cm plastik kivetler kullaniimistir. Arastirmada bitki
materyali olarak kullanilan arpa cesitleri ve baz
ozellikleri ile ilgili bilgiler Cizelge 1'de verilmistir.

Cesit Basak Kullanim Gelisme Bin Tane Elde Edildigi

Adi Yapisi Alani Tabiati Agirhg: (g) Kurulus

Gazda 2 siral yemlik kislik 46 Tareks
Aydanhanim 2 sirali malthik kislik 53 Tarla Bit. Merkez Arast. Enst.
Tarm-92 2 sirali yemlik alternatif 37 Tarla Bit. Merkez Arast. Enst.
Zeynelaga 2 sirali malthk alternatif 50 Tarla Bit. Merkez Arast. Enst.
Karatay-94 2 sirali yemlik alternatif 56 Bahri Dagdas U. Tar. Arast. Enst.
Atilir 2 sirali malthik yazlk 39 Efes

Hilal 2 sirah yemlik yazhk 54 Ege Tarimsal Arast. Enst.
Akhisar-98 6 sirali yemlik yazlhk 51 Ege Tarimsal Arast. Enst.
Lord 6 siral yemlik kislik 37 Tareks

Kral-97 6 siral yemlik alternatif 39 Bahri Dagdas U. Tar. Arast. Enst.
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Tdm uygulamalarda 6n islatma siiresi olarak 24 h,
tohum yogunlugu olarak 2.2 kg m2, ortam sicakhg
olarak 20 °C, ortam nemi olarak %60, dezenfeksiyon
yontemi olarak ozon, yetistirme siresi olarak 10 giin,
istklanma suresi ve rengi olarak 24 h-sari 151k (50000
lux), sulama ydntemi, siiresi ve sikligi olarak gelgit, 60
sn 120 dk™, glbre kaynagi olarak 375 ppm deniz
yosunu, CO, dozu olarak 1000 ppm uygulanmistir

(Cizelge 2).

Cizelge 2. SeaMax deniz yosunu (Ascophyllum nodosum)
ozU icerigi.

Table 2. SeaMax seaweed (Ascophyllum nodosum) extract
content.
Ozellikler (%)

Ozellikler (%)

Organik madde 47.5 S 2.5
Azot 0.75 Fe 0.004
Fosfor 0.02 B 0.006
Potasyum 14.9 Zn 0.006
Ca 0.3 Cu 0.0002
Mg 0.2 Alginik asit 5.5

Calismada; farkh arpa cesitlerinin yesil yem verimi,
yesil yem tohum orani’, kuru madde orani ve kayb,
ham protein kazanci, bitki boyu ve kék uzunlugu, ham
besin madde (ham protein, kil, yag ve sellloz)
icerikleri, hlicre duvari bilesenleri (NDF, ADF, ADL) ve
metabolik enerji degerleri incelenmistir.

Istk kaynagi olarak 600 W Osram Plantastar HPS
(High Pressure Sodium) lambalari kullanilmistir. Isik
siddeti olcimiinde TES 1335 marka 1sik 6lgme cihazi
kullanilmistir. istenilen CO. dozunu saglamak icin
elektronik sensor ve valf ile kumanda edilen CO; tlipl
ile 1500 m3 h " debili salyangoz fandan yararlanilmistir.
Sulama sisteminde su kaynagi olarak sehir
sebekesinden yararlaniimistir (Cizelge 3).

Yesil yem agirhgr tartildiktan sonra 200'er g
ornekler alinarak 105 °C altinda etlivde sabit agirliga
ulasincaya kadar bekletilerek hassas terazide tartiimisg
elde edilen degerler yesil yem agirhigina oranlanarak
kuru madde oranlari belirlenmistir. Yesil yem tohum
orani, yesil yem kuru madde orani degerleriyle
carpilmis elde edilen toplam yesil yem kuru madde
yuzdesi ile tohum kuru madde ylzdesi arasindaki
farkin tohum kuru madde yiizdesine oranlanmasiyla
kuru madde kayiplari hesap edilmistir. Elde edilen
toplam kuru madde miktari ile ham protein orani
carpilarak toplam ham protein verimleri hesap edilmis
ve bu degerlerle tohumun ham protein orani ile kuru
madde miktari degerleri carpimi ile oranlanarak ham
protein kazanclari hesap edilmistir. Ham kil (AACC 08-

01), ham protein (AACC 46-12), ham yag (AACC 30-25)
ve ham sellloz analizleri (AACC 32-10)a gore dis
laboratuvarda yaptirilmis enerji igerigi hesabinda
asagidaki formulden yararlaniimistir (TSE 2008).

ME (kcal kg") = 3260 + [0.455 x HP %] + [3.517 x HY %] -
[4.037 x HS %]

ME: Metabolik enerji, HP: Ham protein, HY: Ham yag,
HS: Ham seliloz

NDF (Notr deterjan lif), ADF (Asit deterjan lif) ve ADL
(Asit deterjan lignin) analizleri Van Soest and
Robertson  (1985)'e goére dis laboratuvarda
yaptiriimistir.

Denemeler tekrarlanan tesadlf parselleri deneme
desenine gore 3 tekerrirll olarak yirttalmustir. Elde
edilen veriler varyans analizine tabi tutularak F testi
yapilmak suretiyle farkliliklar tespit edilen islemlerin
ortalama degerleri "“Tukey-Kramer HSD" 6nem testine
gore gruplandinimistir JMP 2007).

Cizelge 3. Sulama suyu &zellikleri.
Table 3. Irrigation water features.

Ozellikler Ozellikler (mg 1)

pH 6.98 Zn 0.94
EC(mScm ) 0.59 P 0.20
Ca(mgl) 116.8 K 0.03
Mg (mg |- 10.7 Mn 0.02
Na (mg | ) 2.93 Cu 0.02
BULGULAR VE TARTISMA

Yesil Yem Verimi, Yesil Yem Tohum Orant’

Arastirmaya dahil edilen cesitler arasinda en yiiksek
yesil yem verimi (11.9) ve yesil yem tohum™ orani
(5.45) Atilir cesidinden elde edilmistir (P<0.01). Bu
cesidi Zeynelaga ve Tarm-92 cesitleri sirasiyla 11.44 ve
11.20 yesil yem verimi degerleri ve 5.20 ve 5.09 yesil
yem tohum™' orani degerleri ile izlemislerdir. En distk
yesil yem verimi (6.60) ve yesil yem tohum™ orani
(3.00) ise Kral-97 cesidinden elde edilmistir (Cizelge 4).
Al-Karaki and Al-Momani (2011) bazi arpa cesitlerinin
hidroponik ortamda su kullanim etkinliklerini
belirlemek amaciyla yuruttikleri calismada ¢esitlerin
yesil yem tohum™' orani degerleri 4.74 ile 6.0 arasinda
degisiklik gosterirken, benzer konuda Emam (2016)
ylrattigu calismada gesitlerin yesil yem tohum™
oranlarinin 4.4 ile 6.7 arasinda degisiklik gosterdigini
bildirmistir. Yousof et al (2017) Misir'da yiritmus
olduklarr calismada farkl yerel gesitler arasinda 4.5 ile
5.5 kat arasinda yesil yem tohum" orani degerleri elde
etmislerdir. Ayni arastirmalarda cesitler arasinda farkl
degerler elde edilmesi bin dane agirligi, kavuz kalinhigs,
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Cizelge 4. Farkli cesitlerin yesil yem verimi, yesil yem tohum orani?, kuru madde orani ve kaybi, ham protein kazanc, bitki

boyu ve kok uzunlugu tzerine etkileri.

Table 4. The effects of different varieties on green fodder yield, green fodder seed ratio™!, dry matter ratio and loss, crude

protein gain, plant height and root length.

Yesilyem  Yesilyem Kuru madde Kuru madde HP Bitki Kok
Cesitler verimi tohum orani kaybi kazanci boyu uzunlugu
(kg m) oranr’’ (%) (%) (%) (cm) (cm)

Gazda 10.10 de 4.59 de 15.87 ¢ 209 c 9.5 cd 125d 125¢
Aydanhani 9.50 ef 432 ef 16.57 ¢ 223b 10.6 bc 140 c 100d
Tarm-92 11.20 abc 5.09 abc 13.58d 232b 93 cd 15.5b 145b
Zeynelaga 11.44 ab 5.20 ab 13.27d 248 a 15f 16.0 b 120 c
Karatay-94 10.76 bed 4.89 bed 15.54 ¢ 169 e 11.7b 200 a 140 b
Atillir 11.99 a 545a 13.77d 186d 178 a 140 c 100d
Hilal 9.00 fg 4.09 fg 19.00 b 149 f 178 a 16.0 b 80e
Akhisar-98 829¢g 37749 20.60 b 14.7 f 83d 140 c 170 a
Lord 10.34 cde 4.70 cde 14.88 cd 234b -28g 13.0 cd 95d
Kral-97 6.60 h 3.00 h 2510 a 17.6 de 35e 140 c 9.0 de
HSD 0.36** 0.28** 1.23** 0.83** 1.15%* 0.92** 0.73**

* P<0.05, **; P<0.01, HSD; Guivenilir 5nemli fark, Ns; Onemli degil.

endosperm karakterleri ile genetik yapi farkliigindan (Karagsahin ~ 2017). Benzer konularda yapilan

kaynaklandigi varsayllmaktadir (Lee et al., 2002; Yousof
etal, 2017).

Kuru Madde Oranu ve Kaybt

En yiksek (25.10) kuru madde orani Kral-97
cesidinden elde edilmistir (P<0.01). Bu cesidi Akhisar
ve Hilal gesitleri sirasiyla 20.60 ve 19.00 kuru madde
orani degerleri ile izlemiglerdir. En disuk degerler ise
Atilir, Tarm-92 ve Zeynelaga c¢esitlerinden elde
edilmistir (sirasiyla 13.77, 13.58 ve 13.27). En yiksek
kuru madde kaybi (24.8) Zeynelaga cesidinden elde
edilmistir (P<0.01). Bu c¢esidi Lord, Tarm-92 ve
Ayadanhanim cesitleri izlemistir (sirasiyla, 23.4, 23.2 ve
22.3). En dusuk kuru madde kaybi Hilal ve Akhisar-98
cesitlerinden elde edilmistir (sirasiyla, 14.9 ve 14.7).
Yesil yem verimi ve yesil yem tohum orani”’ artisiyla
birlikte kuru madde orani degerlerinin distigu ve
kuru madde kayiplarinin arttigr gérilmektedir (Cizelge
4). Farkli arpa cesitlerinin kuru madde oranini
belirlemeye yonelik yapilmis arastirmalarda Al-Karaki
and Al-Momani (2011) %11.9 ile 12.2, Emam (2016)
%13 ile 20, Yousof et al. (2017) %10 ile13 arasinda kuru
madde orani degerleri elde etmislerdir. Hidroponik
ortamda cimlenme ile birlikte metabolik aktivite ve
solunum sonucu kuru madde kayiplari olusmaktadir.
Cimlenmenin 3. glninde kloroplast olusumu ile
fotosentez baslamakta ancak kisa slirede fotosentezle
elde edilen kuru madde miktari  kayiplar
karsilayamamaktadir (Dung et al, 2010; Karasahin
2014). Akbag ve ark. (2014) hasat zamani uzadikca
kuru madde oraninda 6nemli azalmalar oldugunu
tespit etmislerdir. Yetistirme siiresi uzadikga yesil yem
verimi ile birlikte kuru madde kayiplari artmaktadir

arastirmalarda elde edilen kuru madde oranlarinin
onemli farkhlik gostermesinin bitki besi elementi
varligi, sicakhk, nem orani, stk yodunlugu ve
pozisyonu, tohum yogunlugu ve yetistirme siresi gibi
uygulamalardan kaynaklanabilecegi varsayilmaktadir.

Ham Protein Kazanc, Bitki Boyu ve Kok
Uzunlugu

En ylksek ham protein kazanci Atiir ve Hilal
cesitlerinden elde edilmistir (sirasiyla, 17.8 ve 17.8),
(P<0.01). Bu cesitleri 11.7 ham protein kazanc
degeriyle Karatay-94 cesidi izlemistir. En disuk
degerler (-2.8) ise Lord cesidinden elde edilmistir
(Cizelge 4). Karasahin (2017) farkli gibreleme ve
yetistirme surelerinin hidroponik arpa ¢imi Ulzerine
etkilerini belirlemek amaciyla ylrittiglu cahsmada
%2.1 ile 12.4 arasinda ham protein kazanci degerleri
elde etmistir.

En ylksek bitki boyu degerleri (20.0) Karatay-94
cesidinden elde edilmistir (P<0.01). Bu cesidi
Zeynelaga, Hilal ve Tarm-92 cesitleri izlemistir
(sirasiyla, 16.0, 16.0 ve 15.5). En distk degerler (12.5)
ise Gazda cesidinden elde edilmistir (Cizelge 4). Al-
Karaki and Al-Momani (2011) farkli cesitler arasinda
hidroponik arpa ¢imi boyunu 18.7 ile 22.7 cm elde
ederlerken Emam (2016) 6 ile 10 cm, Yousof et al
(2017) 12 ile 16 cm arasinda elde etmisler ve bunun
sebebini besleme solisyonu kullanmadan sulama
yapilmasina baglamiglardir.

En ylksek kok uzunlugu degerleri (17.0) Akhisar-98
cesidinden elde edilmistir (P<0.01). Bu ¢esidi Tarm-92
ve Karatay-94 cesitleri izlemistir (sirasiyla, 14.5 ve 14.0).
En disuk degerler (8.0) ise Hilal gesidinden elde
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edilmistir (Cizelge 4). Al-Karaki (2007) farkh cesitler
arasinda 6.9 ile 7.9 cm kdk uzunlugu degerleri elde
ederken Karasahin (2017) farkh glbreleme ve
yetistirme sureleri uygulamalarinda 9.5 ile 14.7 c¢m
arasinda arpa ¢imi kok uzunlugu degerleri elde
etmistir.

Ham Protein, Kiil, Yag, Seliiloz

Farkli cesitler arasinda en yilksek ham protein
degerleri (18.95) Karatay-94 cesidinden elde edilmistir
(P<0.01). Gazda ¢esidi 18.75 ham protein orani ile
Karatay-94 cesidini takip etmistir. En disuk degerler
(15.48) ise Kral-97 cesidinden elde edilmistir (Cizelge
5). Emam (2016) hidroponik ortamda cimlendirdigi 6
arpa ¢esidi arasinda ham protein oranlarinin %9.1 ile
13.2 arasinda degistigini belirtmistir. Al Ajmi et al.
(2009) farkl dozda arntilmis atik su uygulamalari ile
hidroponik arpa ¢imi ham protein oranlarinin %13.7 ile
16.1 arasinda degistigini bildirmislerdir. Al Karaki and
Al Momani (2011) hidroponik arpa ¢imi ham protein
oranini %25.2 olarak belirlerken, Akbag et al. (2014)
hasat zamani ile hidroponik arpa ¢imi ham protein
oranlarinin  %17.1 ile 182 arasinda degisim
gosterdigini  saptamislardir.  En  yiksek ham kdl
degerleri (3.48) Akhisar-98 cesidinden elde edilmistir
(P<0.01). Kral-97 cesidi 3.24 ham kil degeri ile
Akhisar-98 cesidini takip etmistir. En dlsik degerler
(2.33) ise Hilal cesidinden elde edilmistir (Cizelge 5).
Emam (2016) farkli gesitler arasinda %2.27 ile 3.43 arasi
ham kil orani dederiyle benzer sonuglar elde etmistir.
En yuksek ham vyag degerleri (2.61) Karatay-94
cesidinden elde edilirken, bu cesidi 2.52 ham yag
degeri ile Tarm-92 cesidinin izledigi gortlmektedir
(Cizelge 5). En disik ham yad degeri (2.34) Lord

cesidinden elde edilmistir (Cizelge 5). Emam (2016)
farkh cesitler arasinda %2.72 ile 3.91 arasi ham yag
orani degerleri elde edildigini bildirmektedir. Al Karaki
and Al Momani (2011) %4.2 ham yad orani elde
ederlerken, Ata (2016) %3.2 ham yag orani degerleri
elde ettigini belirtmektedir. En yiksek ham sellloz
degerine (16.02) Tarm-92 cesidinin sahip oldugu, bu
cesidi Akhisar-98 ve Kral-97 cesitlerinin takip ettigi
(sirasiyla, 11.67 ve 11.44) goérilmustir. En dasik
degerler (10.09) ise Zeynelaga c¢esidinden elde
edilmistir (Cizelge 5). Emam (2016) farkh cesitler
arasinda %8.43 ile 12.43 arasinda degisim goOsteren
ham selliloz orani degerleri elde etmistir. Al Karaki and
Al Momani (2011) %12.4 ham seliloz orani elde
ederlerken, Ata (2016) %114 ham seliloz orani
degerini elde etmistir.

NDF, ADF, ADL, Metabolik Enerji Degerleri

En ylksek ADL degerleri (7.86) Karatay-94
cesidinden elde edilmistir (P<0.01). Bu cesidi 7.43 ADL
degeri ile Zeynelaga cesidi takip etmistir. En disuk
degerler (3.17) Tarm-92 cesidinden elde edilmistir
(Cizelge 5). En yiksek ADF degerleri (28.87)
Aydanhanim cesidinden elde edilirken, bu cesidi 24.82
ADF degeri ile Karatay-94 cesidinin izledigi
gozlenmektedir. En disik degerler (20.99) Tarm-92
cesidinden elde edilmistir (Cizelge 5). Al Karaki and Al
Momani (2011) %14.3 ADF degeri elde ederlerken Ata
(2016) %19.6 elde etmistir. En yiksek NDF degerleri
(44.16) Atilir cesidinden elde edilmistir (P<0.01). Bu
cesidi 43.57 NDF degeri ile Gazda cesidi takip etmistir.
En dustk degerler (35.63) Tarm-92 cesidinden elde
edilmistir (Cizelge 5). Al Karaki and Al Momani (2011)

Cizelge 5. Farkli cesitlerin ham besin madde icerikleri, hiicre duvari bilesenleri ve metabolik enerji degerleri tzerine etkileri.
Table 5. The effects of different varieties on nutrient content, cell wall components and metabolic energy values.

. HP HK HY ADL ADF NDF ME

Gesitler (%) (%) (%) (%) (%) (%) (keal kg")
Gazda 18.75 ab 2.59f 244 cde 10.28 ef 6.87 ¢ 2239 e 43.57 ab 3235.6 ab
Aydanhani 18.46 abc 271e 2.51 bc 10.74 cd 531f 28.87 a 40.54 d 32339de
Tarm-92 17.37d 3.09c 252 b 16.02 a 317 h 2099 g 35.63 e 3212.1h
Zeynelaga 18.21 ¢ 2.83d 2.49 bcd 10.09 f 743 b 21.88 ef 42.47 bc 32363 a
Karatay-94 18.95 a 2.63 ef 2.61a 10.71 cd 7.86 a 2482 b 43.27 abc 3234.6 cd
Atilir 18.64 abc 2499 2.46 bcd 10.48 de 6.37 e 2414 ¢ 4416 a 3234.8 bc
Hilal 18.71 abc 233h 2.38 ef 11.04 ¢ 524 f 23.29d 42.22 ¢ 32323 f
Akhisar-98 17.32d 348 a 243 de 1167 b 4599 21.26 fg 40.69 d 32293 ¢g
Lord 18.34 bc 3.16 bc 234 f 10.67 d 6.55d 24.61 bc 40.59d 32335e
Kral-97 1548 e 324b 2.37 ef 1144 b 529 f 21.46 fg 40.88 d 322929

HSD 0.37** 0.06 ** 0.05** 0.23** 0.12** 0.48** 0.85** 0.61**

* P<0.05, **; P<0.01, HSD; Guvenilir 5nemli fark, ns; Onemli degil.
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degerlerini sirasiyla %29.6 ve 14.3 olarak belirleyerek
bu degerlerin tarla sartlarinda yetistirilen yoncanin
NDF ve ADF degerlerinden (sirasiyla %43 ve 34) daha
distk oldugunu belirterek eger kaba yemin ADF
degerleri < %30-35, ve NDF degerleri de < %40-45 ise
o yemin besleyici degerlerinin gayet iyi olduguna karar
verilebilecegini ifade etmislerdir. En yliksek metabolik
enerji degerleri (3236.3) Zeynelaga cesidinden elde
edilmistir (P<0.01). Bu cesidi 3235.6 metabolik enerji
degeri ile Gazda cesidi takip etmistir. En disuk
degerler (3212.1) Tarm-92 cesidinden elde edilmistir
(Cizelge 5).
Mineral madde icerikleri

Arastirmada materyal olarak kullanilan  gesitler
arasinda en yiksek N degerine (%3.03) Karatay-94
cesidi sahip olurken, Gazda gesidinden 3.0 azot orani
bu cesidi takip ettigi, en disik N degerine (%2.48) ise
Kral-97 cesidinin sahip oldugu gorilmektedir (Cizelge
6). En yiksek P degerleri (0.88 ppm) Kral-97 ¢esidinden
elde edilmistir (P<0.01). Akhisar-98 cesidinden 0.85
ppm fosfor miktar elde edilerek bu cesidi takip
etmistir. En diistik degerler (0.49) ise Hilal ¢esidinden
elde edilmistir (Cizelge 6). En ylksek K degerleri (37.47)
Tarm-92 c¢esidinden elde edilmistir (P<0.01). Lord
cesidinden 36.33 ppm potasyum miktari elde edilerek
bu cesidi takip etmistir. En diistik degerler (34.23) ise
Hilal cesidinden elde edilmistir (Cizelge 6).
Aydanhanim ve Lord cesitlerinden en yiksek Ca
degerleri sirasiyla, 7.21 ve 7.11 ppm elde dilmistir
(P<0.01). Bu cesitleri Hilal, Atilir ve Kral-97 cesitleri
takip ederek sirasiyla, 6.42, 6.33 ve 6.27 ppm kalsiyum
miktarlar elde edilmistir. En disuk degerler (4.55) ise
Gazda cesidinden elde edilmistir (Cizelge 6). Karatay-
94 cesidinden en ylksek (7.09) Mg degerleri elde
edilmistir (P<0.01). Bu cesidi Akhisar-98 cesidi 6.54
ppm magnezyum miktari ile takip etmistir. En disik
degerler ise Lord ve Hilal cesitlerinden elde edilmistir

(sirasiyla, 491 ve 4.87). Aydanhanim, Tarm-92 ve
Karatay-94 cesitlerinden en yiiksek Fe degerleri
sirasiyla, 0.58, 0.57 ve 0.57 ppm elde edilmistir
(P<0.01). Bu gesitleri Zeynelaga ¢esidi 0.53 ppm demir
icerigiyle takip etmistir. En dustik degerler ise Gazda ve
Akhisar-98 cesitlerinden elde edilmistir (sirasiyla, 0.39
ve 0.39) (Cizelge 6). Gazda, Kral-97, Atiir ve Hilal
cesitlerinden en yulksek Cu degerleri sirasiyla, 0.55,
0.55 ve 0.54 ppm elde edilmistir (P<0.01). Bu cesitleri
Zeynelaga cesidi 0.45 ppm bakir icerigiyle takip
etmistir. En distk bakir igerikleri (0.28) ise Tarm-92,
Akhisar-98 ve Lord cesitlerinden elde edilmistir
(Cizelge 6). En yliksek Mn degerleri (0.39) Kral-97
cesidinden elde edilmistir (P<0.01). Akhisar-98
cesidinden 0.35 ppm mangan miktari elde edilerek bu
cesidi takip etmistir. En disuk degerler (0.18) ise Tarm-
92 cesidinden elde edilmistir (Cizelge 6). Gazda
cesidinden 047 ppm Zn degeri elde edilmistir
(P<0.01). Lord cesidi 0.43 ppm ¢inko degeri ile bu
cesidi takip etmistir. En disuk Zn degerleri (0.24)
Karatay-94 cesidinden elde edilmistir (Cizelge 6).
Tarm-92 cesidinden en yliksek Na degerleri (5.13) elde
edilmistir (P<0.01). Zeynelaga ¢esidi 4.38 ppm sodyum
miktari ile bu cesidi izlemistir. Gazda cesidinden ise en
disik (3.14) Na degerleri elde edilmistir (Cizelge 6). Al
Karaki Al Momani (2011) hidroponik yesil arpanin N,
P, K, Mg, Ca, Cu, Mn, Zn ve Fe mineral madde
iceriklerini sirasiyla %4.08, 0.61 ve 0.86 ile 3.78, 3.19,
16, 23, 58 ve 92 ppm olarak belirlemislerdir. Dung et
al. (2010) hidroponik arpa ¢iminin Ca, K, Mg, P, S, Al,
Cu, Fe, Mn, Mo, Na ve Zn mineral madde iceriklerini
sirastyla, %0.06, 0.26, 0.13, 0.26 ve 0.17 ile 5.5, 13.4,
52.0, 12.2, 1.7, 830.9 ve 23 ppm olarak belirlemislerdir.
Fazaeli et al. (2011) hidroponik arpa ¢iminin Ca, P, K,
Mg, Fe, Mn, Zn ve Cu mineral madde iceriklerini
sirasiyla, %0.32, 0.43, 0.37 ve 0.21 ile 237, 18.5, 21.1 ve
7.7 ppm olarak tespit etmislerdir.

Cizelge 6. Farkli cesitlerin mineral madde icerikleri Gzerine etkileri.
Table 6. The effects of different varieties on mineral matter content.

il N P K Ca Mg Fe Cu Mn Zn Na
Cesitler % ppm

Gazda 3.00 ab 0.60g 35.22 cde 455e 531e 0.39 f 0.55a 032e 047 a 3.141
Aydanhanim 2.95 abc 0.58 gh 36.16 bc 721a 545e 0.58 a 0.38 ¢ 0.34c 0.26 h 329h
Tarm-92 2.78d 0.79 c 3747 a 598 c 6.33 ¢ 0.57 a 0.28 e 0.181 0279 513 a
Zeynelaga 291 ¢ 0.71e 35.18 cde 5.39d 5.88d 0.53 b 045b 0.30f 0.35d 438b
Karatay-94 3.03a 0.56 h 34.77 cde 581c 7.09 a 0.57 a 0.36d 032e 0.241 3449
Atihr 2.98 abc 0.74d 35.51 bed 633b 544 e 0.50c 054 a 0.33d 042c 388e
Hilal 2.99 abc 0491 3423 e 642b 487 f 042e 054a 0.26 h 033e 343 ¢
Akhisar-98 2.77d 0.85b 35.42 bed 595¢ 6.54 b 039f 0.28e 035b 0.29 f 423c
Lord 2.93 bc 0.68 f 3633 b 711a 491f 047d 0.28e 0.28 g 043 b 3.74f
Kral-97 248 e 0.88 a 35.55 bed 6.27 b 6.23 c 0.49 ¢ 0.55 a 0.39a 0.27 g 4.09d
HSD 0.06** 0.01** 0.73** 0.13** 0.12** 0.01** 0.01** 0.01** 0.007** 0.03**

* P<0.05, **; P<0.01, HSD; Giivenilir 5nemli fark, Ns; Onemli degil.
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Hayvanlarin blytime, gelisim, Ureme, saglkli ve
ideal viicut fonksiyonlari icin mineral maddeler hayati
onem tasirlar. Mineral madde miktarlarindaki asirilik ya
da eksiklik yem kalitesini olumsuz etkilemekte ve
rasitizm, sit hummasi, yavru atma, halsizlik, istahsizlik,
tetani gibi hastaliklara sebep olmaktadir (Kumar and
Soni 2014).

Benzer konularda daha 6nce yapilan arastirmalarda
elde edilen degerler bizim bulgularimizla érttsirken,
bazilarinda daha yiksek, bazilarinda ise daha dusik
degerler elde edildigi saptanmistir. Ayni konularda
farkh sonuclarin elde edilmesi; tohum cesit ve kalitesi,
su kalitesi ve pH, sulama suresi ve siklidi, 6n islatma
sUresi, bitki besi elementi varligi, sicaklik, nem orani,
1stk yogunlugu ve pozisyonu, tohum yogunlugu ve
yetistirme slresi gibi uygulamalarin benzerligi ve
farkliigindan kaynaklanabilecegi fikrini
uyandirmaktadir (Sneath and Mclntosh 2003; Dung et
al, 2010; Fazaeli et al,, 2012).

SONUC

Arastirma sonuglarina gore, farkl cesitler arasinda
en yuksek yesil yem verimi ve yesil yem tohum orani
Atilir cesidinden elde edilmistir. Zeynelaga ve Tarm-92
cesitleri ylksek yesil yem degerleri ile bu cesidi takip
etmistir. En ylksek kuru madde orani, P ve Mn
degerleri Kral-97 cesidinden elde edilirken, en disik
kuru madde kayiplari Hilal ve Akhisar-98 cesitlerinden
elde edilmistir. Yesil yem verimi ve yesil yem tohum
orani™ artisiyla birlikte kuru madde orani degerlerinin
distigld ve kuru madde kayiplarinin  arttigi
gorilmektedir. En yiksek ham protein kazanglari Atilir
ve Hilal gesitlerinden elde edilmistir. En ylksek bitki
boyu, ham protein, ham yag, ADL, N ve Mg degerleri
Karatay-94 cesidinden elde edilirken, en yiksek kok
uzunlugu degerleri Akhisar-98 cesidinden elde
edilmistir. En ylksek ham kdl, ham seliiloz, ADF ve NDF
degerleri sirasiyla Akhisar-98, Tarm-92, Aydanhanim,
ve Atilir cesitlerinden elde edilmistir. En yiksek
metabolik enerji degerleri ise Zeynelaga cesidinden
elde edilmistir. En ylksek K ve Na degerleri Tarm-92
cesidinden elde edilirken en yiiksek Zn degerleri ise
Gazda c¢esidinden elde edilmistir. En yiksek Ca
degerleri Aydanhanim ve Lord cesidinden elde
edilirken, en ylksek Fe degerleri Aydanhanim, Tarm-
92 ve Karatay-94 cesitlerinden elde edilmistir. En
ylksek Cu degerleri ise Gazda, Kral-97, Atilir ve Hilal
cesitlerinden elde edilmistir.

Yiksek yesil yem verimi ve ham protein kazanglari
yonuyle Atilir ¢esidinin, disuk kuru madde kaybi ve
ylksek ham protein kazanci degerleri birlikte dikkate
alindiginda Hilal cesidinin dikkati cektigi

gorilmektedir. Metabolik enerji degerleri géz dniinde
bulunduruldugunda ise Zeynelaga cesidi tavsiye
edilebilir niteliktedir.
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Ozet. Arastirma; farkl misir alt tirlerinin (atdisi, sert, cin ve seker misir) kérpe kogan verimi,
bazi korpe kocan 6zellikleri ve tane mineral besin igeriklerini karsilastirmak amaciyla 2016
ve 2017 yillarinda Isparta kosullarinda yurutilmuistir. Deneme; “Bora” (atdisi misir),
“Karadeniz yildizi” (sert misir), “"Ant Cin-98" (cin misir) ve "BATEM tatl” (seker misir) misir
cesitleri kullanilarak Tesaduf Bloklari Deneme Desenine goére 3 tekerrtrli olarak
yUratulmustur. Her ceside ait kdrpe misirlar, kogan puskalinin ¢ikisindan itibaren 3. glinde
hasat edilmistir. Misir alt tirlerinin kdrpe kocan boyu, capi (ikinci yil haric) ve verimleri
arasindaki farklar istatistiksel olarak &nemli olmustur. incelenen karakterleri bakimindan
atdisi misir cesidinin kdrpe kocan 6zellikleri diger misir alt tirlerinden daha ylksek olmustur.
Onu sert misir, seker misir ve cin misir takip etmistir. 2016 yilinda kérpe kocan boylari,
caplar ve korpe kocan verimleri sirasiyla 9.10-11.80 cm, 10.10-14.40 mm ve 128.00-155.20
kg da”’, bu 6zellikler 2017 yilinda sirasiyla, 9.56-12.16 cm, 13.66-14.93 mm ve 118.40-164.76
kg da' arasinda degismistir. Misir alt tarlerinin mineral besin icerikleri arasindaki farklar
istatistiksel olarak 6nemli olmamistir.

Comparison of Baby Corn Characteristics of Different Corn (Zea mays L.) Subspecies

Keywords:
Baby corn, Zea mays,

mineral nutrition, yield

Abstract. The research was carried out with aim to compare on baby corn yield, some baby
corn characteristics and seed mineral nutrient contents of different corn subspecies (dent
corn, flint corn, popcorn and sweet corn) in Isparta conditions in 2016 and 2017 years. The
experiment was set up according to a Randomized Complete Block Design with three
replicates using the “Bora” F1 dent corn, “Karadeniz yildizi” (flint corn), “Ant Cin-98" (popcorn)
and "BATEM tath” F1 sweet corn cultivars. According to cultivars, baby corns were harvested
in 319 day from ear silk-out time. The differently between baby corn length, diameter (except
for second year) and yields were statistically significant. In tem of examined characteristics,
baby corn traits of dent corn were higher than the other corn subspecies. The flint corn, sweet
corn and popcorn followed it. Baby corn length, diameter and baby corn yield were varied
between 9.10-11.80 cm, 10.10-14.40 mm and 128.00-155.20 kg da™' respectively, in 2016 year,
these characteristics was varied between 9.56-12.16 cm, 13.66-14.93 mm and 118.40-164.76
kg da’' respectively, in 2017 year. The differently between mineral nutrient contents of maize
subspecies weren't statistically significant.
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GiRiS

Kérpe misir; kocan puskuli cikarma devresinde
dollenmemis  yumurtalklar  toplulugu  olarak
adlandinimaktadir  (Galinat  1985). Koérpe misir
yetistiriciliginde; seker musir, at disi ve sert misir
kullanilabilir. Fakat seker misir daha erkenci olmasi,
kardeslenme &zelliginin olmasi, kisa boylu oldugu icin
elle hasadinin daha kolay olmasindan dolayi tercih
edilmektedir. Seker misir tohumlugunun pahali olmasi
ise dezavantajidir. Hibrit cesitler sentetik ve agikta
tozlanan cesitlere goére dnemli dlclide yiksek verim
vermektedir. Ayrica hibrit cesitlerin Gniform korpe
misir kocan boyu, capi, bitki boyu, ¢iceklenme, kogan
puskilt  c¢ikarma ve olgunlagmasindan  dolayi
avantajlari vardir. Yagish bolgelerde ise acikta tozlanan
cesitler olumsuz kosullara daha dayanikh olmalarindan
dolay Ureticiler tarafinda tercih edilmektedir (Anonim
2014a).

Dinyada en fazla korpe misir dretici Ulkeler,
Tayland, Sri Lanka, Cin, Tayvan, Zambiya, Gliney Afrika,
Kostarika, Guetelama ve Honduras'tir. En fazla tiketici
ulkeler ise ingiltere, ABD, Hollanda, Kanada, Almanya,
Malezya, Tayvan, Japonya ve Avustralya'dir. Kérpe
misir  Uretimi ilk olarak 1976 yilinda Tayland'da
baslamistir ve diinyada en fazla kérpe misir Greten
Ulkelerin  basinda gelmektedir. Tayland'da taze,
dondurulmus ve konserve korpe misir, en fazla
tlketilen popdiler sebzeler arasindadir. 2004 yilinda 34
858 ha alanda 249 303 ton korpe misir Uretilmis,
bunun %61.0'1 i¢ tuketimde kullaniimis, kalan
%39.0'unu ise ihrag etmislerdir. Tayland her yil yaklasik
25 milyon dolar kérpe misir ihracatindan gelir elde
etmektedir. Dlnya korpe misir ticaretinin yaklasik
%80'ni tek basina Tayland tarafindan yapilmaktadir ve
yaklasik 30 Ulkeye korpe misir, 100 Ulkeye ise tatl misir

ihracati  gerceklestirmektedirler.  Avrupa Ulkeleri
ihtiyaclarini  Uzakdogu  Ulkelerinden  &zellikle
Tayland'dan  karsilamaktadirlar  (Anonim  2014b).

Turkiye'de son yillarda biyitk marketlerde ve turistik
bolgelerde  kérpe  misir  tiketimi  giderek
yayginlasmaktadir. Ulkemizde heniiz cok az bilinmekle
birlikte bu Urlinin taninmasi ve Uretilmesi ile daha
yakin olan Avrupa Ulkelerine ihrag edilerek ekonomik
gelir elde dilebilir. Hooda and Kawatra (2013) korpe
misirin %90.03 nem, %17.96 protein, %2.13 yag, %5.3
kil ve %5.89 ham seliloz, 23.43 g 100g™" toplam
cozilebilir seker, 1.96 g 100g™" indirgenmis seker,
9500 mg 100g" kalsiyum, 3450 mg 100g™
magnezyum, 898.62 mg 100g™" fosfor icerdigini
belirtmislerdir.

Arastirma farkli misir altttrlerinin (atdisi, sert, cin ve
seker misir) korpe misir kogan 6zellikleri, korpe kocan

verimi ve mineral besin
amaciyla yaratalmuastir.

icerikleri  karsilastirmak

MATERYAL VE METOD

Arastirma Sileyman Demirel Universitesi Ziraat
Fakultesi Arastirma ve Uygulama arazisinde 2016 ve
2017 yillarinda, Bora (atdisi misir), BATEM tatl (seker
misir), Karadeniz yildizi (sert misir) ve Ant Cin-98 (cin
misir) misir cesitleri  kullanilarak Tesaduf Bloklari
Deneme Desenine goére 3 tekerrlrli olarak
ylurtttlmastir. Bora, Karadeniz yildizi ve Ant Cin-98
cesitleri bolgede yapilan arastirmalar sonucunda genel
olarak yiiksek verimli olduklari igin, BATEM tatl gesidi
ise kardeslenme 06zelligi yiksek oldugu igin tercih
edilmistir.

Denemenin yiritildigi 2016 ve 2017 yillarinda
Nisan-Temmuz aylarina iliskin toplam yagis miktari
sirasiyla 173.5 mm ve 219.1 mm, uzun yillar ortalamasi
ise 154.2 mm olarak gerceklesmistir. Ayni doneme ait
ortalama sicaklik 2016 ve 2017 yillarinda, sirasiyla 21.0
ve 17.7 °C olup uzun yillar sicaklik ortalamasindan
(17.2 °C) yuksek olmustur (Cizelge 1).

Deneme alani killi-tinli bir yapiya sahip olup, hafif
bazik (pH: 8.1), kireg orani ylksek (%30.1) ve organik
madde orani dustk (%1.8) yapidadir.

Deneme topragi kulakh pullukla 20 cm derinliginde
strilmus, ekimden once diskaro cekilerek tohum
yatagi hazirlanmis ve her iki yilda da Mayis ayninin ilk
haftasinda kurulmustur. Parsel sira uzunlugu 6 m ve 6
sira olarak dizenlenmis, bloklar arasinda 2 m, her
parsel arasinda 1 m aralik birakilmis ve ekimden dnce
parsellere markor cekilecek ve 70 cm sira arasi ve 16
c¢m sira Uzeri mesafede (70 cm x 16 ¢cm), her ocaga iki
tohum gelecek sekilde 3-4 cm derinlige elle ekilmistir.
Cikistan sonra her ocakta bir bitki kalacak sekilde
tekleme yapilmistir. Dekara 15 kg azotun 1/3 ekimle,
kalan 2/3 bitki 35-40 cm boylandigi doénemde
amonyum sdlfat formunda (%21), 5 kg da™' saf fosfor
tamami ekimle birlikte triple stper fosfat formunda
(%43-46 P,0s) uygulanmistir (Can ve Akman, 2014).
Deneme, damlama sulama sistemi ile sulanmis ve
diger standart bakim islemleri yapiimistir.

Hasat; cesitlerin ciceklenme sirelerine gore birinci
yil 25 Haziran-9 Temmuz 2016, ikinci yil 26 Haziran-12
Temmuz 2017 tarihlerinde yapilmistir. Kogcan puskili
¢ikisindan itibaren 3. glinde hasat edilen korpe
misirda, Bar-Zur ve Saadi (1990)'nin ydntemlerine gore
kérpe misir boyu (cm), kdrpe misir capt (mm) ve kdrpe
misir verimi (kg da™") dlgulmustir. Her gesidin korpe
kocanlarinda Fe, Ca, Cu, Mg ve Zn Atomik Absorbsiyon
Spektrofotometresi, N yari makro Kjeldahl, K
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Cizelge 1. Deneme alani ve yillarina ait iklim verileri*.
Table 1. Climatic data belong to experiment area and years.

iklim Aylar Toplam/

faktorleri Yillar Nisan Mayis Haziran Temmuz Ortalama
Yadis 2016 47.8 87.6 124 257 1735
(mm) 2017 25.6 149.5 309 13.1 219.1
Uzun yillar 56.6 50.8 284 184 154.2
Ortalama 2016 14.5 20.1 24.0 254 21.0
sicaklik 2017 10.6 14.9 20.1 25.0 17.7
(°C) Uzun yillar 10.8 15.6 20.1 22.3 17.2

*|klim verileri Isparta meteoroloji istasyonundan alinmistir.

Fleymfotometrik yontemiyle ve P molibdovanado-
fosforik asit metoduna gore belirlenmistir (Kacar ve
inal 2013).

Elde edilen wveriler, SAS 5.1 istatistik paket
programindan faydalanilarak tesadif bloklarinda
faktoriyel deneme desenine gore varyans analizleri
yapilmis ve ortalamalar arasindaki farkhhklar LSD
testine gore karsilastinimistir (Steel and Torrie 1980).

BULGULAR VE TARTISMA

Misir gesitlerinin incelenen koérpe misir kogan
ozellikleri bakimindan yillar arasinda istatistiksel olarak
fark citkmamistir. Korpe misir amacli Uretilen misir alt
turleri ekimden itibaren birinci yil 52-67 gun, ikinci yil
53-70 glin gibi kisa bir slrede hasat edilmesi ve
sulanan bir bitki olmasi nedeniyle iklimsel faktorlerden
etkilemedigi ve bu nedenle yillarin ortalamalar
birbirine yakin oldugu distintilmektedir.

Misir alt turlerinin kdérpe misir kogan boyu, capi ve
verimleri arasinda farklar (ikinci yilin kocan cap! haric)
istatistiksel olarak her iki yilda da 6nemli olmustur.
Misir alt tirlerinin 2016 yilinda kdrpe kogan boylari
9.10-11.80 cm, korpe kogan caplari 10.10-14.40 mm ve

kérpe kocan verimleri 128.00-155.20 kg da', bu
ozellikler 2017 yilinda sirasiyla, 9.56-12.16 cm, 13.66-
1493 mm ve 11840-164.76 kg da’' arasinda
degismistir. incelene 6zelliklerin en yiiksek degerleri
atdisi musir cesidinde olcilirken, genel olarak en
dusuk degerler ise cin misirda 6lgilmustir (Cizelge 2).
Arastirmada kullanilan misir gesitlerinin bitki ve kogan
ozellikleri bakimindan biyikten kiicige dogru atdisi,
sert, seker ve cin misir olarak siralanabilir. Bu 6zellikler
genetik farklilik olup, korpe kocanda da kendini
gosterdigi  dusunilmektedir. Korpe misirin kogan
verimi ve kocan &zellikleri cesit 6zelligine, morfolojik
yapilarina, erkenci ve gecci olmalarina, kocan baglama
sayisi gibi ozeliklerine bagh olarak 6nemli dlglide
degismektedir. Korpe misir kogan Ozellikleri lizerine
yapilan onceki calismalarda; Almeida et al (2005)
ortalama korpe misir kocan capi 13.6 mm boyu 9.36
cm ve kocan sayisi 6814.6 adet da’' oldugunu,
Goziibenli ve Konuskan (2009) farkli misir gesitlerinde
ortalama koérpe kogan verimlerinin 208.3-276.5 kg da
T arasinda degistigini ve Castro et al. (2013) ortalama
korpe misir kocan ¢apinin 16.5 mm, kocan boyu 11.4
cm ve verimin ise 599.0 kg da' olarak tespit
etmiglerdir.

Cizelge 2. Farkli misir alt turlerinin kdrpe kogan hasat zamanlari, boyu, capi ve verim ortalamalari.
Table 2. Baby corn harvest times, length, diameter and yields averages of different maize subspecies.

Hasat tarihleri

Korpe kocan boyu

Korpe kocan capi Korpe kocan verimi

Musir alt tiirleri (giin) (cm) (mm) (kg da’")
(Cesitler) 2016 2017 2016 2017 2016 2017 2016 2017

Atdisi misir (Bora) 67 70 11.80 a 12.16 a 14.40 a 14.93 155.20 a 164.76 a
Sert misir (K. Yildizi) 63 66 1042ab 1196 a 13.56 a 14.60 148.00 a 131.53bc
Cin misir (AntCin-98) 58 60 9.10b 9.56 b 10.10 b 13.66 128.00 b 118.40 ¢
Seker misir (B. Tatli) 52 53 948 b 11.10 a 12.73ab 14.23 140.06ab 148.16ab
Yil ortalama 10.20%d 11.19 12.69 % 14.35 142.81d 140.71
Kareler ortalamasi 44422 4.2000 10.4022 0.883 172.111 810.272
F degeri 16.59**  530* 9.37* 0.77 6.83* 12.63**
Lsd (%) 1.566 1.764 3.188 od 15.194 24.249
V.K (%) 4.61 8.15 6.70 7.44 337 5.79

* P<0.05, **: P<0.01 diizeyinde &nemli, 6d: Onemli degil.
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Calisimizda elde edilen koérpe kocan ozellikleri
arastirmalarda belirtilen sinirlar icerisinde yer almistir.
Kasikranan ve ark. (2001) kdrpe misir verim ve kogan
oOzelikleri cinslere ve hatta ayni cinse ait misir cesitler
arasinda farkhhklar gosterdigini bildirmislerdir. Kérpe
kogan verim ve &zelliklerinin cesitlere gore degistigini
Izhar and Chakraborty (2014), Castro et al. (2013) ve
Lopes et al. (2016) tarafindan da rapor edilmistir.
Atdisi, sert, cin ve seker misir gesitlerinin incelenen
kérpe misir  mineral besin icerikleri arasinda
istatistiksel olarak fark ortaya cikmamistir. Misir
cesitlerinin N, P, K, Ca, Mg, Fe, Cu ve Zn icerikleri,
sirastyla  %2.41-2.89, %0.340-0.368, %1.15-1.33,
%0.205-0.225, %0.129-0.136, 25.93-27.68 ppm, 6.32-
7.42 ppm ve 19.12-22.63 ppm arasinda degismistir.

Cizelge 3. Farkli misir alt tdrlerinin mineral besin igerikleri*.

Table 3. Mineral nutrient contents of different maize subspecies.

incelenen bu &zelliklerin en yiiksek ve en disik
degerleri cesitlere gore farklihk gostermistir (Cizelge
3). Genel olarak, koérpe misir kocan puskdlinin
¢lkisindan 2-3 giin sonra hasat edilmektedir. Bu
doénmede besin maddelerinin kocana tasinma islemi
minimum dlizeydedir. Ancak az da olsa seker misirin
diger musir alt tirlerine gore daha yuksek mineral
besin madde icerdigi soylenebilir. Coskun ve ark.
(2006) genel olarak seker misir bilesim bakimindan
diger misir alttirlerinden daha ylksek besin
maddesine icerdigini, Izhar and Chakraborty (2014)
seker misirin potasyum iceriginin yiksek oldugunu
rapor etmislerdir. Wang (2009) ve Moreira et al. (2010)
kdrpe misir besin element icerikleri cesitlere gore
degistigini bildirmislerdir.

Misir alt tiirleri (Cesitler)

Mineral besin icerikleri

N (%) P (%) K (%) Ca (%)
Atdisi misir (Bora) 2.65 0.359 1.26 0214
Sert misir (K. Yildizi) 2.63 0.343 1.28 0.205
Cin misir (AntCin-98) 241 0.340 1.15 0.215
Seker misir (B. Tatl) 2.89 0.368 1.33 0.225
Kareler ortalamasi 0.1123 0.0005 0.0107 0.0002
F degeri 2.57 2.72 1.31 1.10
Lsd (%) od od od od
V.K (%) 7.99 3.89 7.27 6.26

Mg (%) Fe (ppm) Cu (ppm) Zn (ppm)
Atdisi misir (Bora) 0.129 2593 7.38 20.56
Sert misir (K. Yildizi) 0.133 26.94 7.30 22.63
Cin misir (AntCin-98) 0.132 26.72 6.32 21.24
Seker misir (B. Tatl) 0.136 27.68 7.42 19.12
Kareler ortalamasi 0.0001 12.731 1.9557 6.3780
F degeri 0.10 4.56 3.92 5.100
Lsd (%) od od od od
V.K (%) 7.92 1.76 5.80 6.06

*: Mineral besin icerik degerleri calismanin birinci (2016) yilina aittir.
*' P<0.05, **: P<0.01 diizeyinde 6nemli, 6d: dnemli degil.

SONUC

Arastirma sonuclarina gore, kdrpe kocan boyu, ¢api
ve verim bakimindan atdisi misir daha yulksek
degerlere sahip olurken, onu sert misir, seker misir ve
cin misir izlemistir. Kérpe misir mineral besin icerikleri
arasinda ise misir alt tirleri arasinda istatistiksel olarak
fark ortaya ¢tkmamistir.

Sonug olarak, kdrpe kogan boyu, verimi ve mineral
besin icerikleri géz oniine alindiginda kullanilan tim
cesitlerin kdrpe musir olarak yetistirilebilecegdi, ticari
olarak daha ylksek verim ve kogcan ozelliklerinden
dolay; atdisi misir, sert misir, seker misir ve cin misir
siralamasiyla dnerilebilir.
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Anahtar kelimeler: Ozet. Bu calisma, misir ve soya bitkisinin yalin ve birlikte farkli ekim oranlari sekillerinde

LER, karisik ekim, tane
verimi, tane sayisi

yetistirilmesinin tane verimi ve bazi karakterler lzerine etkisini saptamak amaciyla 2016

yiinda Ordu Universitesi Ziraat Fakiltesi arastirma ve uygulama arazisinde tek faktodr

tesadif bloklari deneme desenine goére 3 tekrarlamali olarak yuritilmustdr. Arastirmada;

yalin misir, yalin soya, bir sira soya bir sira misir, iki sira soya bir sira misir, U¢ sira soya bir

sira misir, bir sira soya iki sira misir, bir sira misir ¢ sira soya deneme faktori olarak ele

alinmistir. Arastirma sonuglarina gére misirda bitki boyu 213.53-240.83 ¢cm, bin tane agirligi
225.03-254.19 g, kocanda tane sayisi 555.73-705.00, ilk kogan yiiksekligi 74.00-92.00 cm,
kocan capi 5.42-5.71 cm ve tane verimi 320.06-895.19 kg da™' arasinda degisirken; soyada,
bitki boyu 99.33-113.90 cm, bin tane agirhigr 140.41-174.60 cm, baklada tane sayisi 2.36-
243, ilk bakla yuksekligi 15.00-17.80 cm, tane verimi 103.57-611.14 kg da' ve LER degeri
*Sorumlu yazar 1.03-1.21 arasinda degisim gostermistir. Calisma sonucunda LER (Alan Esdeger Orani)

fatihoner38@gmail.com

metot oldugu kanaatine variimistir.

degeri birlikte degerlendirildiginde, Ug¢ sira soya bir sira misirin karisik ekim icin en uygun

The Effect of on Some Agronomic Traits of Corn (Zea mays L. indendata) and

Soybean (Glycine max L. Merr) Intercropping Methods

Keywords: Abstract. This study was established 3 times replications according to the one factor

LER, intercropping, grain
yield, number of grain

randomized blocks design of experiments in the implementation and investigation field of

Faculty of Agriculture in Ordu University to determine effect of seeding of corn and soybean

seeds on different seeding ratios and to determine the effect of seeding and some characters,

in 2016. In the research, only corn, only soybean, soybean on a line and corn on a line,

soybean on two lines and corn on a line, soybean on three lines and corn on a line, soybean

on a line and corn on two lines, corn on a line and soybean on three lines were approached

as trial factors. According to the results of the research corn plant height 213.53-240.83 cm,
thousand grain weight 225.03-254.19 g, number of karnels per ear 555.73-705.00, height of
first cob 74.00-92.00 cm, ear diameter 5.42-5.71 cm, soybean plant height 99.33-113.90 cm,
thousand grain weight 140.41-174.6 g, number of karnels per pod 2.36-2.43, first pod height
15.00-17.80 cm, soybean grain yield 103.57-611.14 kg da", LER value 1.03-1.21. In the result

of the study, when features examined and rate of LER are evaluated together, it was decided

that the most suitable method is the form of soybean on three line and corn on a lines for

intercropping.




Oner ve Aykutlu, Misir (Zea mays L. indendata) ve Soya (Glycine max. L Merr) Karisik Ekim Yéntemlerinin Bazi Agronomik

Ozelliklere Etkileri

GiRiS

Dinya nifusunun  artmasiyla  birlikte  tahil
dranlerinin kullanim etkinligi de artmaktadir. Bundan
dolayr artan nifus karsisinda bitkisel Gretimin
dengelenmesi icin kulttrel tedbirler alinarak misir
Uretimini arttirmak zorunlu hale gelmistir. Misir,
tahillar icerisinde yiiksek verim potansiyeline ve genis
adaptasyon yetenedine sahip olmasindan dolayi
Ulkemizde ve diinyada dnemli bir yere sahip olan bir
bitkidir. Ulkemiz'de Uretilen misirin %35'i insan
beslenmesinde, %30'u hayvan beslenmesinde, %20'si
yem sanayide ve %15'lik kismi ise diger alanlarda
kullaniimaktadir (Gengtan ve ark., 1995).

Arastirmamizda kullandigimiz diger bitki olan
soyanin tohumlari ise, %18-26 yag ve %40 protein
icermektedir. Tohumdaki proteinde bulunan lycine
hayvan beslenmesinde olduk¢a 6nemli bir yere
sahiptir. Ayrica oleik ve linoleik yag asitlerinin yiiksek,
linolenik yag asidinin disik olmasi soya yaginin
kalitesini arttirmaktadir. Soyadan elde edilen yan
drtinler (Un, lesitin, protein, yagd) sanayide hammadde
olarak kullaniimaktadir (Kolsarici ve ark., 2006).

Diinyada ve yurdumuzda islenebilir tarim alanlarini
arttirma olanaklarinin cok fazla olmamasi ve hizli niifus
artisi, tarimla ugrasanlarin eldeki tarim arazisinden
maksimum dlzeyde yararlanma vyollarini aramaya
yoneltmektedir. Bunlardan biri de birlikte ekim
sistemidir. Karisik ekim birim alandan daha cok ve
dengeli Urlin elde edilebilmekte ve ayrica yabanci
otlarla rekabeti arttirmak icin de 6nerilmektedir (Acar
ve ark., 2006).

Tam bir blylime mevsimi icinde verim kaybini

onlemek icin baklagillerle karnsik ekim iyi bir
alternatiftir. Karisik ekimdeki amac bitkiler arasindaki
yararli  biyolojik  etkilesimlerin  olusturulmasidir.
Baklagiller kullanilarak biyolojik azot fiksasyonu
yoluyla toprak verimliligini gelistirebilir ve yalin ekime
gore topragin korunumu daha iyi saglanir. Karisik
ekimde ekolojik kaynaklar daha iyi kullanilabilmekte ve
yalin ekime gore ¢ok daha Ustin verim elde
edilebilmektedir. Fakat karisik ekimde bitkiler tir ici ve
trler arasinda su, 1sik ve besin maddesi bakimindan
bir rekabet bulunmaktadir. Bu ylizden karisik ekimden
beklenen faydanin elde edilebilmesi icin uygun tr,
cesit ve uygun karisimlarin belirlenmesi gereklidir
(Lithourgidis et al,, 2011).
Calismanin amaci; 6ncelikle insan beslenmesi ve daha
sonra hayvan beslemede kullanilan misir ve soya
bitkisinin bazi agronomik &zelliklerine yalin ve karisik
ekimin etkilerini belirlemektir.

MATERYAL VE METOD

Deneme 2016 yili ana Urlin yetistirme sezonunda
Ordu Universitesi Ziraat Fakiiltesi Arastirma ve
Uygulama arazisinde yiritilmustir. Arastirma alani
40° 58" 13.4" Kuzey enleminde, 37° 56' 16.6" Dogu
boylaminda ve 3 metre rakimda yer almaktadir.

Misir ve soya vejetasyon siiresince uzun yillar
ortalamasi olarak (1970-2016) araziye diigsen toplam
yagis miktari 474.7 mm, ortalama sicaklik 19.7 °C ve
ortalama nispi nem %74.3 iken 2016 yilinda misir ve
soya vejetasyon slresince araziye diisen toplam yagis
miktari 624 mm, ortalama sicaklik 22.1 °C ve ortalama
nispi nem %68.3 olarak kaydedilmistir. Arastirmanin
yapildigi 2016 yilinda toplam yagis ve ortalama sicaklik
uzun yillar ortalamasinin Ustiinde, ortalama nispi nem
miktari ise uzun yillar ortalamasinin  altinda
kaydedilmistir.

Toprak analiz sonucuna gére deneme arazisinden
alinan topragin killi binyeye sahip oldugu, toprak
reaksiyonu acisindan notr karakterli ve organik madde
miktari  bakimindan ise orta diizeyde oldugu
saptanmistir. Bununla birlikte az kirecli ve cok tuzlu
oldugu belirlenmistir.

Yapilan c¢alismada materyal olarak Arisoy soya
cesidi ve 6zel tohumluk firmasindan temin edilen SY
inove misir cesidi kullanilmistir. Deneme Ordu ilinde
ana UrGn ekolojik kosullarinda 13.06.2016 tarihinde
“Tesadlif Bloklari Deneme Desenine” gore 3
tekrarlamali olarak kurulmustur. Denemede geg
ekimin nedeni Mayis ayindaki yadislarin cok fazla
olmasindan kaynaklanmaktadir. Parsellere yalin misir,
yalin soya ve farkli sayidaki siralara karisik ekim
yapilmistir. Parsellere uygulanan karisik ekim Cizelge
1'de verilmistir. Ekimden &nce soya tohumlari Toprak,
Glbre ve Su Kaynaklari Merkez Arastirma
Enstitisi'nden temin edilen Rhizobium japonicum L.
bakterisi ile agilanmistir. Her bir parsel (30.8 m?) 4 m
genisliginde 7.7 m uzunlugunda 12 sira ekim yapilacak
sekilde olusturulmustur. Tum parsellerde misir, 70x20
cm; soya ise 70x50 cm mesafelerde ekilmistir.

Calismada taban gubresi olarak DAP (18.46.0) st
glbre olarak ise CAN (%26) kullanilmistir. Parsellere
uygulanan glibre zamani ve miktari Cizelge 2'de
verilmistir.

Deneme parsellerinde gerektiginde yabanci otlarla
muicadele ve topradin havalanmasi icin ¢apalama
islemi yapilmistir. Bitkilerin su ihtiyacina gore; bitkilerin
20 c¢cm boya eristigi dénem, misirin tepe puskuli
¢ikarma ve soyanin ciceklenme baslangici, tozlanma
sonrasi, misir kocan ve soya tane dolum ddnemi
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olmak Uzere 4 kez yagmurlama sulama sistemi ile
sulama yapilmistir.

Cizelge 1. Parsellere uygulanan ekim sekilleri.
Table 1. Sowing patterns applied to the parcels.

Ekilecek Bitki Kanigik Ekim
Misir Yalin
Soya Yalin

1 Soya + 1 Misir
2 Soya + 1 Misir
3 Soya + 1 Misir
1 Soya + 2 Misir
1 Soya + 3 Misir

Farkli siraya ekim
Farkli siraya ekim
Farkli siraya ekim
Farkh siraya ekim
Farkli siraya ekim

Cizelge 2. Parsellere uygulanan glibre zamani ve miktari.
Table 2. Fertilizer time and amount applied to the parcels.

Giibre Giibre Uygulanan
Uygulama Uygulanan Giibre
Zamani Parsel Miktari
Yalin Misir Saf Olarak 7 Kg N/da™,
L . Soya — Misir 7 Kg P20s/da!
Ekim Oncesi valin Sova Saf Olarak 3 Kg N/da™,
y 7 Kg P20Os/da™
Sapa Kalkma Yalin Misir I
Déneminde Soya — Misir Saf Olarak 7 Kg N/da
Kogan Baglama Yalin Misir 4
Déneminde Soya — Misir Saf Olarak 7 Kg N/da

Bitkiler fizyolojik olgunlugu tamamladiktan sonra
25.10.2016 tarihinde hasat islemi yapiimistir. Hasatta
iki bitkide ayni anda hasata gelmemistir. Ancak, ekimin
gecikmesinden kaynaklanan yagislar ayni zamanda
hasattan Onceki haftalarda da devam ettiginden
hasatlari beraber yapilmistir. Hasat sirasinda parsel
kenarindan 50 cm kenar tesiri ¢ikarildiktan sonra misir
ve soyada tesadifi olarak secilen 10 bitki Gizerinde bitki
boyu, bin tane agirligi, kocanda tane sayisi, baklada
tane sayisi, ilk kogan ytksekligi, ilk bakla yiksekligi,
kocan c¢api belirlenmistir. Parsellerden elde edilen
taneler ayri ayri harmanlanmis ve tane verimleri
belirlenmistir. Alan kullanim etkinligini belirlemek
amaciyla farkl ekim parselleri icin LER degerleri Tansi
(1987)'nin belirledigi asagidaki formudille
hesaplanmistir.

_ (Birlikte Ekimdeki Misir Verimi) (Birlikte Ekimdeki Soya Verimi)
~| (valin Ekimdeki Misir verimi) * (Yalin Ekimdeki Soya Verimi)

LER >1 uygulanan sistem alan kullanim intensitesini arttirmakta,
LER=1 uygulanan sistem alan kullanim intensitesini etkilememekte,

LER<1 uygulanan sistem alan kullanim intensitesini azaltmaktadir.

Arastirma sonunda elde edilen degerler, tek faktor
tesadlf bloklar deneme desenine gére SAS-JMP 10.0.
istatistik programi kullanilarak varyans analizine tabi

tutulmus,  ortalamalar  arasindaki  farkhhklarin
karsilastirlmasinda LSD (%5) testi kullaniimustir.

BULGULAR VE TARTISMA
Mustr Bitki Boyu

Arastirmada, misirda ortalama bitki boyu 213.53
cm ile 240.83 c¢cm arasinda degisim gdstermis olup;
bitki boyuna etkisi bakimindan karisik ekim
uygulamalari arasinda istatistiksel olarak 6nemli bir
farkhhgin olmadigr saptanmistir. Arastirmaya konu
olan karisik ekim uygulamalarina iliskin ortalama bitki
boyu ise 232.37 c¢cm olarak bulunmustur. Varyasyon
katsayisi (%CV) ise 6.77 bulunmustur (Cizelge 3).

Misir bitki boyu ile ilgili olarak mevcut ¢alismada
elde edilen degerler Cerit ve ark. (2011)'nin elde ettigi
degerler (206.70-237.50 cm) ile benzerlik gdsterirken;
Coskun ve ark. (2014)'nin bildirdigi degerlerin (256.25-
296.50 cm) altinda; Ogzsisli (2010)'nin  bildirdigi

degerlerin (161.12-191.87 cm) Uzerinde
gerceklesmistir.

Soya Bitki Boyu

Yalin ve muisirla farkh siralara karisik ekim
uygulamalarinin  soyada bitki boyuna etkisinin

istatistiksel olarak 6nemsiz oldugu belirlenmistir.
Soyada ortalama bitki boylart 99.33-113.90 cm
arasinda degisim gdstermistir. En dlsik soya bitki
boyu yalin ekimden elde edilirken, en yiiksek soya bitki
boyu bir sira soya iki sira misir karisik ekimden elde
edilmistir. Arastirmaya konu olan karisik ekime ait
soyada ortalama bitki boyu ise 106.73 <cm
bulunmustur. Varyasyon katsayisi (%CV) ise 12.02
olarak belirlenmistir (Cizelge 4).

Soyada bitki boyu ile ilgili olarak calismadan elde
ettigimiz sonuclar, Unal ve Onder (2008)'in elde ettigi
degerler ile (90.67-119.00 cm) benzerlik gosterirken,
Karaaslan ve ark. (2011)'nin calisma sonuclarinin
(121.4-157.5 cm) altinda fakat Gaweda et al. (2017)'nin
elde ettigi sonuglarin (73.70-94.40 cm) Uzerindedir.

Musur Bin Tane Agurligt

Arastirmada, misir bintane agirhigr 225.03-254.19 g
arasinda degisim gOstermistir. Misirda bintane
agirhgina  karnistk  ekim  uygulamalarinin  etkisi
istatistiksel olarak ©nemsiz bulunmustur. En disuk
misir bin tane agirligr yalin ekimden elde edilirken, en
yuksek bintane agirhdi bir sira soya bir sira misir karisik
ekiminden elde edilmistir. Arastirmada misir ortalama
bin tane agirhgr 241.68 cm bulunmustur. Varyasyon
katsayisi (%CV) ise 7.79 olarak tespit edilmistir (Cizelge
3).

Misir bin tane agirhg ile ilgili olarak calismadan
elde ettigimiz sonuclar Yilmaz ve Han (2016)'In
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Cizelge 3. Karisik ekim sisteminde misirda bitki boyu, bin tane agirhgi, kocanda tane sayisy, ilk kocan yiiksekligi ve kocan capina

iliskin degerler.

Table 3. Values of plant height, thousand grain weight, number of kernels on ear, first ear height and ear diameter.

Ekim sekli Bitki boyu I?in tvane Kocanda tane i ilk k?:;‘an Kocan capi
(cm) agirhgi (g) sayisi yiiksekligi (cm) (cm)
YM 213.53 225.03 555.73 ¢ 92.00 5.42 c
1S+1M 239.03 254.19 602.80 bc 82.00 5.51 bc
1S+2M 222.96 235.95 58493 ¢ 78.86 5.54 bc
1S+3M 237.20 236.09 581.66 ¢ 90.63 5.51 bc
2S+1M 240.66 249.33 668.80 ab 75.60 5.65 ab
3S+1M 240.83 249.50 705.00 a 74.00 5.71a
Ortalama 23237 241.68 616.48 82.18 5.55
F degeri 1.5791 1.0434 5.2915* 13812 5.0808*
CV (%) 6.77 7.79 7.04 13.63 1.44
LSD - - 79.06 - 0.14

*:0.05 diizeyinde onemli.

Cizelge 4. Karisik ekim sisteminde soyada bitki boyu, bin tane agirligi, baklada tane sayisi ve ilk bakla yiiksekligine iliskin

degerler.

Table 4. Values of plant height, thousand grain weight, number of grains per grain and height of first pod in mixed sowing system.

Ekim sekli Bitl((‘i::‘;ayu Bin tan(eg;':lglrllgl Baklada tane sayisi ilk bakl?cﬁj)ksekligi
YS 99.33 174.60 242 15.83
1S+1M 108.50 160.94 2.43 15.63
1S+2M 113.90 140.41 2.36 17.80
1S+3M 113.30 163.71 2.38 14.36
2S+1M 100.66 158.23 2.38 15.00
3S+1M 104.70 162.64 2.43 16.80
Ortalama 106.73 160.08 240 15.90
F degeri 0.7043 0.7358 0.6962 1.8721
CV (%) 12.02 14.06 2.60 9.84
LSD - - - -

184.60-249.04 g araliginda bildirdigi sonuglari ile
benzerlik gosterirken, Oner ve ark. (2012)'nin
belirledigi sonuglardan  (315.51-411.67 g) dusuk,
Lucchin et al (2003)'nin bildirdigi sonuclardan ise
(126.00-183.00 g) daha yusksek bulunmustur.

Soya Bin Tane Agurligt

Arastirmada, soyanin en disik bintane agirlig
140.41 g ile bir sira soya iki sira misir karisik ekim
yonteminden elde edilmis iken, en yiiksek bintane
agirhgr ise 174.60 g ile yalin soya ekiminden elde
edilmistir. Soyada bintane agirhigi bakimindan elde
edilen bu degerler istatistiki acidan ©nemsiz
bulunmustur. Arastirmada gerek yalin ekim, gereksede
farkh siralara eksminde soyanin ortalama bintane

agirhgi ise 160.08 g bulunmustur. Varyasyon katsayisi
(%CV) ise 14.06 belirlenmistir (Cizelge 4).

Soya bin tane agirlidi ile ilgili olarak calismadan
elde ettigimiz sonuclar Kan ve ark. (2011)'nin 148.43-
157.57 g araliginda belirledigi sonuglar ile benzerlik
gosterirken, Karaglil ve ark. (2011)'nin  ¢alisma
sonuclarinin altinda (180.00-230.00 g) ve Gaweda et al.
(2017)'nin belirledigi calisma sonuglarinin ise Ustlinde
(106.00-139.20 g) gerceklesmistir.

Kocanda Tane Saytst

Yalin ve farkli siralara soya ile karisik ekim
uygulamalarinin misir bitkisinin kocanda tane sayisina
etkisinin istatistiksel olarak énemli oldugu (P< 0.05)
saptanmistir. Misir bitkisinde kocanda tane sayisi en
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yiksek 705.00 adet ile lg sira soya bir sira misir ve
668.80 adet ile iki sira soya bir sira misir karisik ekim
sekillerinden elde edilmistir. En dislik koganda tane
sayisi ise 555.73 adet ile yalin misir, 581.66 adet ile bir
sira soya Ug sira misir ve 584.93 adet ile bir sira soya iki
sira misir ekim seklinden elde edilmistir. Karisik ekimde
ekim sekillerinin  misirda koganda tane sayisi
ortalamasi 616.48 adet olarak tespit edilmistir.
Varyasyon katsayisi (%CV) ise 7.04 bulunmustur
(Cizelge 3).

Misirda koganda tane sayisi ile ilgili olarak elde
edilen veriler Subedi and Ma (2005)'nin belirledigi
degerler ile  benzerlik  (547.50-627.00 adet)
gOstermistir.

Baklada Tane Say:st

Farkli siralara ekilen karisik ekim ydntemlerinde
soya bitkisinin baklada tane sayisina etkisi istatistiksel
olarak 6nemsiz bulunmustur. Soyada baklada tane
sayisi en ylksek 2.43'er adet ile bir sira soya bir sira
misir ve Ug¢ sira soya bir sira misir karisik ekim
sekillerinden elde edilmistir. Arastirmada soyada ekim
sekillerinin karisik ekimdeki ortalama baklada tane
sayisi ise 2.40 bulunmustur. Varyasyon katsayisi (%CV)
ise 2.60 olarak tespit edilmistir (Cizelge 4).

Soyada baklada tane sayisi ile ilgili olarak
calismadan elde ettigimiz sonuclar Karaaslan ve ark.
(2011)'nin tespit ettigi sonuglarin altinda (2.80-3.55)
fakat Gaweda et al. (2017)'nin belirledigi sonuclarin ise
Uzerinde (1.80-2.00) degerler belirlenmistir.

itk Kogan Yiiksekligi

Yalin ekim ve farkli siralara karisik ekim
uygulamalarinin misirin ilk kogan ylksekligine etkisinin
istatistiksel olarak  6nemli olmadigi sonucuna
varilmistir.  Misir  bitkisine ait ortalama ilk kocan
yuksekligi 74.00 cm ve 92.00 cm arasinda degisim
gOstermistir. En disik ilk kogan yiksekligi Gi¢ sira soya
bir sira misir karisik ekimden elde edilirken, en yiiksek
ilk kocan yuksekligi yalin ekimden elde edilmistir.
Arastirmaya konu olan karisik ekime ait misirda
ortalama ilk kogan yuksekligi 82.18 cm bulunmustur.
Varyasyon katsayisi (%CV) ise 13.63 olarak
belirlenmistir (Cizelge 3).

Misirda ilk kogan ylksekligi ile ilgili olarak yapilan
calismalardan elde edilen bazi sonuclar Tiryaki ve ark.
(2004) 59.4-66.4 cm, Mogorokosho (2006) 82.69-
209.11 cm ve Cerit ve ark. (2011) 104.70-124.00 cm
arasinda bulmuslardir. Calismadan elde ettigimiz
sonuglar diger yapilan ¢alismalarin bazilarinin alt sinir
degerlerinin Ustiinde, bazilarinin Gst sinir degerlerinin
ise altinda bulunmustur.

ilk Bakla Yiiksekligi

Yalin ekim ve farkh siralara soya ile karisik ekim
uygulamalarinin soyada ilk bakla yiksekligine etkisi
istatistiksel olarak 6nemli olmadigi saptanmistir. Soya
bitkisine ait ortalama ilk bakla ylksekligi 14.36 cm ve
17.80 cm arasinda degisim gostermistir. En diistik soya
ilk bakla ytksekligi bir sira soya g sira misir ekimden
elde edilirken, en yiksek soya ilk bakla ylksekligi bir
sira soya iki sira misir birlikte karisik ekimden elde
edilmistir. Arastirmaya konu olan karisik ekime ait
soyada ortalama ilk bakla yiksekligi ise 15.90 cm
bulunmustur. Varyasyon katsayisi ((%CV) ise 9.84'dir
(Cizelge 4).

Soya ilk bakla ytuksekligi ile ilgili olarak calismadan
elde ettigimiz sonuglar Sincik ve ark. (2008)'nin 9.90-
17.70 cm araliginda bildirdigi sonuclari ile benzerlik
gosterirken, Giingér ve Ustiin (2015)'Gn  bildirdigi
sonuclardan (18.90-30.00 cm) dislik, Ngalamu et al
(2012)'nin  bildirdigi sonucglar (4.10-6.80 cm) ve
Gaweda et al. (2017)'nin bildirdigi sonugclardan (10.60-
13.00 cm) daha yiiksektir.

Kog¢an Capt

Yalin ve farkli siralara soya ile karisik ekim
uygulamalarinin misir bitkisinin kogan capina etkisinin
istatistiksel  olarak  6nemli  (P<0.05) oldugu
saptanmistir. Misir bitkisine ait ortalama kocan capi
542 cm ve 5.71 cm arasinda degisim gdstermistir. En
distk kocan capi yalin ekimden elde edilirken, en
yuksek kocan capi Ug¢ sira soya bir sira misir karisik
ekimden elde edilmistir. Arastirmaya konu olan karisik
ekime ait misirda ortalama kocan capi 5.55 cm
bulunmustur. Varyasyon katsayisi (%CV) ise 1.44
belirlenmistir (Cizelge 3).

Misir kocan capi ile ilgili olarak calismadan elde
ettigimiz sonuclar Lucchin et al (2003)'nin bildirdigi
3.20-3.50 cm arasindaki sonuglar, Mogorokosho
(2006)'nun belirledigi 3.60-5.00 cm arasindaki sonuglar
ve Farnia and Mansouri (2014)'nin belirledigi 3.60-4.70
cm arasindaki sonuclarin Gstlinde bulunmustur.

Musur Tane Verimi

Yalin misir ve soya farkli siralara karisik ekim
uygulamalarinin misir bitkisinin tane verimine etkisi
bakimindan istatistiksel olarak cok onemli (P<0.01)
oldugu saptanmistir. Misir bitkisine ait ortalama tane
verimi 320.05 kg da’' ve 895.19 kg da’ arasinda
degisim gostermistir. En diisiik tane verimi Ug¢ sira soya
bir sira misir karisik ekimden elde edilirken, en yiiksek
tane verimi yalin ekimden elde edilmistir. Arastirmaya
konu olan karisik ekime ait ortalama misirda tane
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verimi ise 63195 kg da™' bulunmustur. Varyasyon
katsayisi (%CV) ise 5.42 olarak belirlenmistir (Cizelge
5).

Misirda tane verimi ile ilgili olarak galismadan elde
ettigimiz sonuglar yapilan karisik ekim
denemelerinden elde edilen sonuglar ile ljoyah ve
Fanen (2012)'nin bildirdigi sonuglar (370.00-510.00 kg
da™) ve Ali et al. (2015)'nin bildirdigi sonuclar (575-
1275 kg da") benzerlik gosterirken; Raji (2007)'nin
elde ettigi sonuclarin (177.00 kg da™") Ustinde
gerceklesmistir.

Soya Tane Verimi (kg da’')

Yalin soya ekimi ve farkli siralara karisik olarak
ekilen ekim sekilleri bakimindan soyanin tane verimi
istatistiksel olarak ¢ok énemli (P<0.01) bulunmustur.
En distk soya tane verimi bir sira soya iki sira misir
karsik ekimden (103.57 kg da™") elde edilirken, en
ylksek soya tane verimi yalin ekimden (611.14 kg da’
) elde edilmistir. Arastirmaya konu olan karisik ekime
ait soyada ortalama tane verimi ise 335.87 kg da
bulunmustur. Varyasyon katsayisi (%CV) ise 13.07'dir
(Cizelge 5).

Soyada tane verimi ile ilgili olarak calismadan elde
ettigimiz sonuglar, Adeniyan and Ayoola (2007)'nin
belirledigi 102.00 kg da”’, Raji (2007) 102 kg da’',
ljoyah ve Fanen (2012)'nin 78.00-121.00 kg da™' ve Ali
et al. (2015)'nmin 108.75 kg da™' olarak belirledikleri
calisma sonuclarina benzerlik gdstermektedir.

LER (Alan Esdeger Oram)

Tane verimi agisindan tarim arazisini etkin kullanip
kullanilmadigini gosteren LER degeri goriilmektedir.

LER degeri 1.03-1.21 arasinda degisim gdstermistir. En
yuksek LER degeri ¢ sira soya bir sira misir karisik
ekimden elde edilirken, en disiik LER degeri bir sira
soya iki sira misir karisik ekimden elde edilmistir.

LER degeri ile ilgili olarak calismadan elde ettigimiz
sonuglar, Wekesa et al. (2015)'nin tespit ettigi 1.27 ve
Zhang et al (2015)ninda 1.27 gibi ayni degeri
belirledikleri calisma ile benzerlik gosterirken;
Jamkhanh et al. (2012)'nin tespit ettigi 1.30, Osang et
al. (2014)'nin belirledigi 1.29 ve Ali et al (2015)'nin
belirledigi 1.44 oraninin altinda gerceklesmistir.

SONUC

Calismada, misir ve soya bitkisinde; karisik ekim
sekilleri arasindaki farkliligin kocanda tane sayisi ve
kocan capi yoninden 6nemli (P<0.05), misir ve soya
tane verimi bakimindan ise cok o6nemli (P<0.01)
oldugu saptanmustir.

Calisma sonucunda elde edilen LER (Alan Esdeger
Orani) degeri dikkate alindiginda birim alan verimliligi
bakimindan ¢ sira soya bir sira misir karisik ekimin
diger uygulamalara goére daha elverisli oldugu
saptanmistir.

Karistk ekim uygulamalarinda soya sirasi arttikga
koganda tane sayisi, kocan capi ve LER degerlerinin
arttigi, tane verimi bakimindan ise yalin ekimlerin
Usttin oldugu sonucuna varilimistir.

Sonraki yillarda yapilacak calismalarda; farkh ekim
sekillerinin  degerlendiriimesi ve tane veriminden
ziyade, birlikte ekilen misir ve soyanin hasil ve silaj
olabilme durumunun arastirilmasi énerilebilir.

Cizelge 5. Karisik ekim sisteminde misir ve soyada tane verimi ve LER degerine iliskin degerler.
Table 5. Values of corn and soybean yield and LER value in mixed sowing system.

Misir tane verimi

Soya tane verimi

Ekim sekli (kg/da) (kg/da) LER degeri
YM/YS 895.19 a 611.14a -
1S+1M 593.34 ¢ 27161 ¢ 1.11
1S+2M 765.25b 103.57 d 1.03
1S+3M 75712 b 177.87d 1.14
2S+1M 460.74 d 333.55¢ 1.06
3S+1M 320.06 e 517.50 b 1.21
Ortalama 631.95 335.87 -
F degeri 117.74** 60.19** -
CV (%) 542 13.07 -
LSD 62.39 80.32 -
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Ozet. Bu arastirma, Ordu il ve ilcelerinden toplanan 156 yerel misir genotipi kullanilarak,
Ordu ekolojik kosullarinda 2013 yilinda yirittimustir. Deneme Augmented deneme
desenine gore 2 sirali olarak yuritilmustir. Arastirmada bitki boyu, tepe ve kocan puskila
gOsterme sireleri, ilk kocan yuksekligi, sap ¢ap, bitkide yaprak sayisi, kogan boyu, kogan
capl, kocandaki sira sayisi, siradaki dane sayisi, kocandaki tane agirhgi, bintane agirigi ve
tek bitki verimi incelenmistir. Arastirmadan elde edilen minimum ve maksimum verilere
gore; bitki boyu 33.9-301.2 cm, ilk kogan yuksekligi 12-195 cm, tepe puskuli gdsterme
suresi 68-80 glin, kogan plskuli gdsterme siresi 76-88 giin, yaprak sayisi 7.0-12.33 adet,
kocan boyu 5.8-20.2 cm, kocan capi 13.2-41.4 mm, kocandaki sira sayisi 7.2-14.3 adet,
siradaki dane sayisi 7.2-36.6 adet arasinda degisim gostermisken, bintane agirhgr 138.43-
423.5 g ve tek bitki verimi ise 7.22-188.0 g arasinda deg@ismistir. Tek bitki verimi dikkate
alindiginda; 156 genotipten ortalamanin Uzerindeki 77 genotipin ki bu da genotiplerin
%49'u ileriki 1slah calismalarinda materyal olarak incelenen ozellikler bakimindan

degerlendirilebilecegi sonucuna varilmistir.

Morphological Characterization of Genotypes of Ordu Local Corn (Zea mays L.)

Keywords:

Local genotypes,

morphological
characterization,
yield per plant

kernel

Abstract. This study with total 156 genotypes that is collected from Ordu and districts in
Ordu ecological conditions in 2013 year. The experiment was conducted in augmented
design with two lines. At this study; plant height, first ear height, ear tassel-out time, ear silk-
out time, leaf number per plant, ear length, ear diameter, number of rows per ear, number of
grains per rows, 1000 kernel weight and kernel yield per plant were investigated. According
to the minimum and maximum values obtained from this study; plant height, first ear height,
ear tassel-out time, ear silk-out time, leaf number per plant, ear length, ear diameter, number
of rows per ear, number of grains per rows, 1000 kernel weight and kernel yield per plant
were determined as 33.9-301.2 cm, 12-195 cm, 68-80 days, 76-88 days, 7.0-12.33 numbers
per plant, 5.8-20.2 cm, 13.2-41.4 mm, 7.2-14.3 numbers, 7.2-36.6 numbers, 138.43-423.5 g,
17.5-188 g respectively. Considering the kernel yield per plant; The 77 genotypes on the
average of 156 genotypes indicate that 49% of the genotypes can be used as material in

further breeding trials.
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GiRiS

Toprak Mahsulleri Ofisi 2017 yili istatistiklerine
gore Ulkemizde misir ekim alani 615398 ha, Uretim 5.9
milyon ton ve dekara verim ise 959 kg'dir (Anonim
2017a). Ordu ili dane misir ekim alani 5610 ha, Gretim
6089 ton ve dekara verim ise 109 kg'dir (Anonim
2017b). Ordu ili dane misir Uretiminin ve veriminin
dustk olmasinin nedeni ise 6zellikle Dogu Karadeniz
bélgesinde misir yetistirilen alanlarin isletme yapisi,
yetistirme teknigi ve hibrit misir kullanilmamasidir.

Ordu kuzeyden Karadeniz, dogudan Giresun,
batidan Samsun, glineyden Sivas ve Tokat illeri ile
cevrilidir. Yuzolgima 5.952 km?dir. Ordu ili genel
olarak daglktir. Bitkisel Uretim basta olmak Uzere
hayvancilik, aricilik, balikcilik ve ormancilik 6nemli alt
sektorlerdir. Bitkisel Uretim icinde en onemli pay
findiktadir. Findigin yani sira kivi, patates ve tahillar
dénemli gecim kaynaklaridir. ilin toplam tarim arazisi
253.789 ha olup, il yuzdélgdminin %43'G tarim
arazileri, %8'i de cayir-mera arazilerinden meydana
gelmistir. Tarim arazilerinin %89'unu findik, geri kalan
araziyi ise sebze, meyve, patates, tahillar ve sus bitkileri
alanlarn olusturmaktadir. Tarla Grlnleri 14309 ha
alanda ekilmekte olup, en ¢cok misir, patates, bugday,
arpa ve yem bitkileri yetistiriciligi yapilmaktadir
(Anonim 2016).

Calismanin amaci, Dogu Karadeniz misir tariminda
da uzun vyillardir misir Uretiminden elde edilen
tohumlar kullanildiklarindan bdlgeye adapte olan
genotiplerdir. Bu genotiplerin toplanip bunlardan
ylksek tane ve silaj verimine sahip genotiplerin
belirlenmesi ve islah programlarina degerlendirilmesi
amaciyla yarattlmustar.

MATERYAL VE METOD

Ordu Merkez ve ilcelerinden 156 yerel misir
genotipi toplanmistir (Cizelge 1). Toplanan bu 156
yerel misir genotipi alindiklari yerlerde g6z 6niine
alinip bir envanteri cikarilmis ve kayit altina alinmistir.
Toplanan materyal Ordu Universitesi, Ziraat Fakiiltesi
Uygulama alaninda Augmented deneme desenine
gore 2 sirali olarak ekilmistir. Denemenin ekim tarihi
14 Haziran 2013, hasadi ise 23 Ekim 2013 tarihinde
yapilmistir. Denemenin ekiminden hasadina kadar
gecen toplam vejetasyon suresi 131 glndir.
Denemede sira arasi 70 cm, sira lzeri ise 20 cm ve her
sirada 25 bitki olacak sekilde ekim yapilmistir. Gzlem
ve Olcimler ise her siradan tesadifen secilen 10 bitki
Uzerinden yapilmistir. Arastirmada basit istatistik
analizler SAS-JMP 10.0 paket programi kullanilarak
yapilmistir.

BULGULAR VE TARTISMA
Bitki Boyu

Arastirmadan elde edilen bitki boyu degerleri
Cizelge 2'de verilmistir. Cizelge incelendiginde en
dusuk bitki boyu 33.9 cm ile G068 genotipinden en
yiksek ise 301 cm ile G093 genotipinden elde
edilmistir. Toplanan 156 genotipin ortalama bitki boyu
ise 217.6 cm'dir. Bitki boyu bakimindan kurulan
denemenin Varyasyon Katsayisi (%VK) ise 16.97 olarak
bulunmustur. Varyasyon katsayisinin ylksek olmasi
yerel genotiplerde istenen bir ozelliktir. Varyasyon
katsayisi ne kadar yuksek ise materyal i1slah materyali
olarak daha kapsamli kullanilabilecegi anlamina
gelmektedir.

Angelo et al (2008), 43 yerel misirla yaptiklari
calismada bitki boyunu 154-242 cm, Comertpay
(2008), 20 yerel misirda bitki boyunun 121.5-243 cm,
Magorokosho (2006), 294 yerel misir varyetesinde
yaptigi calismada bitki boyunun 178.5-333.7 cm ve
S6énmez (2000), yaptigi ¢alismada 196-280 cm
arasinda degistigini belirtmistir.

itk Kogan Yiiksekligi

ilk kogan yiiksekligi arasindaki degisim 14-191 cm
arasinda olmustur. En dasik G067 (14 c<m)
genotipinden, en yiksek ise G097 (191 cm)
genotipinden elde edilmistir. Ordu ilinden toplanan
156 genotipin ilk kocan yuksekligi ortalamasi ise
105.49 cm olarak bulunmustur. Toplanan genotiplerin
varyasyon katsayisi ise %34.25 olarak belirlenmistir
(Cizelge 2).

Yapilan diger calismalarda ilk kogan yuksekligi 32-
120 cm (Hartings et al, 2008), 21-190 cm (Comertpay
2008) ve17-149 cm (Ruiz de Galarreta and Alvarez
2001) arasinda degistigi  ¢esitli  arastirmacilar
tarafindan belirtilmistir.

Yaprak Say:st

Bitkide yaprak sayisi en dusiuk 7 adet ile G047
genotipinden, en yiksek ise 12.33 adet ile G098
genotipinden elde edilmistir. Yaprak sayisinin fazla
olmasi 6zellikle silaj yetistiriciligi acisindan énemlidir.
Genotiplerin ortalama yaprak sayisi ise 9.44 ve %CV
degeri ise 20.13 gibi yuksek bir varyasyona sahiptir
(Cizelge 2).

Yaprak sayisindaki degisimler yapilan calismalarda
13.25-15.40 adet (Vartanli 2006), 12.3-15.3 adet
(Sénmez ve ark., 2002) ve ispanya‘'da 100 yerel misirla
yapilan bir calismada da yaprak sayisi 6-15 adet (Ruiz
de Galarreta and Alvarez 2001) arasinda degisim
gOstermistir.
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Cizelge 1. Ordu il ve ilgelerinden toplanan yerel misir genotiplerinin toplandigi yerlerle ilgili kayitlar.

Table 1. Records of local corn genotypes collected from Ordu provincial and districts.

Genotip ilce Mah.-Koy Genotip ilce Mah.-Koy

G001 Aybasti - G029 Korgan Tepealan

G002 Aybasti - G030 Ulubey Cukur

G003 Akkus Ceyhanli G031 Aybasti -

G004 Ulubey Cukur G032 Golkoy Aydogan

G005 Ulubey Doglu G033 Merkez -

G006 Glrgentepe - G034 Golkoy Aydogan

G007 Kumru Karacali G035 Golkdy Ozl

G008 Merkez - G036 Kabatas Cukurca

G009 Aybasti - G037 Kabatas Cukurca

G010 Ulubey Yukari kizilan G038 ikizce Fatih

G011 Persembe Yenikdy G039 ikizce Enazh

G012 Ulubey Cukur G040 ikizce Kaynartas/Karaagag
G013 Ulubey Cukur G041 ikizce Kaynartas/Karaagac
G014 Ulubey Doglu G042 Akkus Yesilkdy

G015 Aybasti - G043 ikizce Kaynartas/Karaagag
G016 Mesudiye Glvenli G044 ikizce Enazh

G017 Ulubey Doglu G045 Unye Hanyani

G018 Ulubey Doglu G046 Kabatas Alankent/Yakacik
G019 Ulubey Doglu G047 Ulubey Sahinkaya

G020 Ulubey Yukari kizilan G048 ikizce Fatih

G021 Akkus Yesilkoy G049 Kabatas Yeniceli

G022 Korgan - G050 Unye Killik

G023 Ulubey Doglu G051 Catalpinar Terimli

G024 Ulubey Doglu G052 ikizce Fatih

G025 Merkez - G053 Unye Tekkiraz

G026 Ulubey Doglu G054 Unye Denizblki

G027 Korgan - G055 Unye Denizbiikii

G028 Gllyali Hoskoy G056 Merkez -

G057 Unye Yiceler/Kayalar G102 Ulubey Caglayan

G058 Unye Yiceler/Kayalar G103 Ulubey Caglayan

G059 Unye Sahilkoy G104 Ulubey Caglayan

G060 Unye Pelitliyatak/Yesiliyurt G105 Merkez Kusluvan

G061 Unye Yenikent G106 Golkoy Guzelyurt/Gindogan
G062 Unye Yenikent G107 Golkoy Cihadiye

G063 Unye Yenikent G108 Golkdy Konak

G064 Unye Yenikent G109 Golkdy Konak

G065 Unye Yenikent G110 Golkdy Alanyurt

G066 Unye inkur/Erenler G111 Golkdy Konak

G067 Unye inkur/incirli G112 Golkdy Haruniye

G068 Unye inkur/Erenler G113 Golkdy Kozéren

G069 Unye inkur/Erenler G114 Golkdy Diizyayla/Cibi yazlik
G070 Unye inkur/Erenler G115 Golkdy Bulut

G071 Catalpinar Glindogdu G116 Golkoy Cihadiye

G072 Camas Hisarbey G117 Golkoy Diizyayla/Demirtas
G073 Persembe Kovanli G118 Golkoy Dizyayla

G074 Korgan Citlice G119 Mesudiye Sarica

G075 Persembe Okgulu/Sahil G120 Golkoy Bayiralan

G076 Korgan Asagikozpinar G121 Mesudiye Sarica

G077 Persembe Kovanli G122 Golkoy Bayiralan

G078 Korgan Belalan G123 Golkoy Bulut

G079 Persembe Caytepe/Yal G124 Golkoy Direkli

G080 Korgan Kogcugaz G125 Golkoy Stleymaniye
G081 Korgan Cayirkent G126 Merkez -

G082 Korgan Terzili G127 Golkoy Direkli

G083 Merkez - G128 Golkoy Pasapinar

G084 Unye Tekkiraz G129 Golkoy Stleymaniye
G085 Catalpinar - G130 Golkoy Suleymaniye
G086 Catalpinar - G131 Merkez Kusluvan

G087 Unye Tekkiraz G132 Golkdy Cihadiye

G088 Catalpinar - G133 Golkoy Karagoz
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Cizelge 1. Devami.
Table 1. Continued.

Genotip ilce Mah.-Koy Genotip ilce Mah.-Koy
G089 Unye Tekkiraz/Sirma G134 Golkoy Bulut
G090 Unye Tekkiraz/Sirma G135 Merkez Kusluvan
G091 Unye Tekkiraz G136 Persembe Aziziye
G092 Unye Tekkiraz/Sirma G137 Camas Kemalpasa
G093 Unye Tekkiraz/Sirma G138 Persembe Kovanli/Kadioglu
G094 Ulubey Uzunmahmut G139 Camas -
G095 Ulubey Uzunmahmut G140 Camas Uzunali
G096 Merkez Kokenli G141 Persembe Caytepe/Damlik
G097 Ulubey Glnduzla G142 Persembe Caka
G098 Ulubey Uzunmahmut G143 Camas Cavusbasi
G099 Ulubey Uzunmahmut G144 Camas Sartyakup
G100 Ulubey Uzunmahmut G145 Camas Kestaneyokusu
G101 Ulubey Cadlayan G146 Camas Danisman
G147 Camas Kemalpasa G152 Camas Giden
G148 Camas Akpinar G153 Camas Sakargenis
G149 Camas Akpinar G154 Camas Sartyakup
G150 Camas Ormeli G155 Glrgentepe Akoni
G151 Camas Uzunali G156 Camas Omerli

Kocan Boyu Kocanda sira sayisindaki degisimler 12-15 adet

Kocan boyundaki degisim 5.8-20.2 cm arasinda
bulunmustur. En disik kocan boyu 5.8 cm ile G043
genotipinden, en yiksek kocan boyu ise 20.2 cm ile
G088 genotipinden elde edilmistir. 156 adet toplanmis
yerel misir genotipinin ortalama kocan boyu ise 13.0
c¢m ve arastirmanin kogan boyu varyasyon katsayisi ise
%29.69 olarak belirlenmistir (Cizelge 2).

Shengu (2017), 12 musir gesidi kullanarak yaptigi
calismada kogan boyunun 13.20-22.40 cm arasinda ve
Kabululu et al. (2017) ise kogan boyunun 10.32-17.66
cm arasinda degistigini belirlemislerdir.

Kogan Capt

Kocan capindaki degisim en dusik 13.2 mm ile
G005 genotipinden, en yuksek ise 41.4 mm ile G098
genotipinden elde edilmistir. Kogcan capi bakimindan
genotiplerin ortalamasi 30.7 mm ve %CV degeri ise
20.81 bulunmustur (Cizelge 3).

Yapilan calismalarda kocan capi 30-60 mm (Kin
1985), 17-46 mm (Santacruz-Varela et al, 2004) ve
29.8-53.3 mm (Cecen ve Cakmakgl 1998) arasinda
degismektedir.

Kocanda Swra Sayist

Kocanda sira sayisindaki degisim 7.2-14.3 adet
arasinda bulunmustur. En diistik koganda sira sayisi 7.2
ile G047 ve 7.4 ile G002 ve G154 genotiplerinden elde
edilmis, en yiksek kocanda sira sayisi ise 14.3 ile G020
genotipinden elde edilmistir. 156 adet toplanmis yerel
misir genotipinin ortalama koganda sira sayisi 9.45 ve
arastirmanin koganda sira sayisi varyasyon katsayisl ise
%20.21 olarak belirlenmistir (Cizelge 3).

(Shengu 2017), 10.9-13.9 adet (Kabululu et al, 2017),
9.9-14.9 adet (ilarslan ve ark, 2002) ve 8-32 adet
(Santacruz-Varela et al, 2004) arasinda belirlenmistir.

Swrada Dane Saytst

Sirada dane sayisindaki degisim 7.2-36.6 adet
arasinda bulunmustur. En disik sirada dane sayisi
G144 (7.2 adet) genotipinden elde edilmis, en yliksek
sirada dane sayisi ise G082 (36.6 adet) genotipinden
elde edilmistir. 156 adet toplanmis yerel misir
genotipinin ortalama sirada dane sayisi 21.6 ve bu
arastirmanin sirada dane sayisi varyasyon katsayisi ise
%40 olarak belirlenmistir (Cizelge 3). Kabululu et al.
(2017) sirada dane sayisini 13.1-36.07 adet ve Shengu
(2017) 23-37 adet arasinda belirlemislerdir. Bizim alt
sininmiz bu verilerin altindadir. Bunun da tamamen
genotipin  genetik yapisindan kaynaklanabilecegi
distntlmektedir.

Tepe ve Kocan Piiskiilii Gosterme Siiresi

Ordu ilinden toplanan 156 yerel misir genotipinin
tepe puskdli gosterme siresi 68-80 giin arasinda
degisim gostermistir. Tepe puskili gosterme siresi 68
glin ile en distk yani erkenci genotipler G020, G085,
G091, G101, G107, G122, G135, G141 ve G156'dir. Tepe
pusklli gosterme slresi en yiiksek olan yani gecci
olan genotip ise 80 gun ile G021 nolu genotiptir.
Toplanan genotiplerin tepe pusklli gdsterme siresi
ortalamasi 72 giin olarak belirlenmistir. Ordu ilinden
toplanan 156 yerel misir genotipinin kogan puskuili
gOsterme sUresi 76-88 gin arasinda degisim
goOstermistir. Kogan plskuli gosterme suresi en diisuk
genotipler G091, G101, G107, G122, G141 ve G156 (76
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gln) iken, kocan pulskuli gosterme siiresi en yuksek
olan genotip ise G021 (88 giin) nolu genotiptir.
Toplanan genotiplerin kogan piskuli gosterme suresi
ortalamasi ise 80 glin olarak belirlenmistir (Cizelge 3).

Kabululu et al. (2017) 49 yerel misir ve 19 hibrit
misir olmak Uzere yaptiklari galismada tepe puskili
gOsterme slresinin 63.6-90.67 gln ve kogan puskdla
goOsterme siresinin de 69.78-100.67 gun arasinda
degistigini belirtmistir.

Bin Tane Aguligi

Geotiplerin bin tane agirhgi 138.43-423.55 ¢
arasinda bulunmustur. En distk bin tane agirigi G147
(138.43 g) genotipinden elde edilmis, en yiksek bin
tane agirhgi ise G090 (423.55) genotipinden elde
edilmistir. 156 adet toplanmis yerel misir genotipinin
ortalama bin tane agirligi 295.58 g olarak belirlenmistir
(Cizelge 3).

Cesitli arastiricilar bin tane agirhginin 181.5-328.29
g (Saha ve Mukherjee 2002), 196-429 g (Cengiz 2006),

155-420 g (Hartings et al, 2008), 311-518 g (Shengu
2017) ve 174-313 g (Kabululu et al, 2017) arasinda
degistigini saptamiglardir.

Tek Bitki Verimi

Tek bitki verimi 7.22-188 g arasinda bulunmustur.
En distk koganda tane agirligi G096 genotipinden
elde edilmis, en yiksek kocanda tane agirligi ise GO17
genotipinden elde edilmistir. 156 adet toplanmis yerel
misir genotipinin ortalama kocanda tane agirlhgi 57.20
g olarak belirlenmistir (Cizelge 3). Misir gibi yabanci
tozlasan bitkilerde genetik bakimindan stabil orani
disuktir. Bu nedenle misir populasyonlarinda genetik
bakimindan farklilik olabilmekte ve genetik cesitlilik
belirlenmesi zordur (Morris et al,, 1999).

Misirda yapilan diger calismalarda tek bitki verimi
11-116 g (Kabululu et al,, 2017), 14-272 g (Comertpay
2008) ve 55-246 g (Baser 1993) arasinda degisim
gosterdigi belirtilmistir.

Cizelge 2. Ordu merkez ve ilcelerinden toplanan misir genotiplerinin bitki boyu (cm), ilk kocan yukseklikleri, yaprak sayisi ve

kocan boylarinin ortalamalari, standart sapma ve %CV degerleri.

Table 2. Average plant height (cm), first ear height, number of leaves and ear lenght of corns, standard deviation and CV% values

of maize genotypes collected from Ordu central and districts.

Bitki Boyu (cm) ilk kocan Yiik. (cm) Yaprak sayisi Kocgan boyu (cm)

Genotip Ort.xStd. cv Ort.+Std. cVv Ort.£Std. cv Ort.£Std. cv

Sapma (%) Sapma (%) Sapma (%) Sapma (%)
G001 187.3 +4.95 2.64 57.00 £ 2.79 4.87 8.25 +1.28 15.51 12.0 £ 1.63 13.58
G002 177.0 + 2.19 1.23 60.72 + 2.19 361 736 +0.92 1250 74 +245 33.10
G003 1904 + 1.63 0.85 71.63 £ 2.50 349 8.18 + 0.60 7.33 120+ 3.74 31.16
G004 220.2 £ 2.53 1.14 103.33 £ 547 5.30 8.77 £ 1.98 2257 13.1+3.64 27.78
G005 185.6 + 3.01 1.62 9133 +3.14 343 9.0 + 2.00 22.22 10.0 + 291 29.10
G006 186.6 + 1.96 1.05 59.66 + 2.06 3.46 9.50 + 2.51 26.42 14.8 + 3.70 25.00
G007 162.8 + 3.08 1.89 29.85 + 1.57 527 9.0 £1.29 14.33 12.3 £ 2.50 20.32
G008 189.6 + 3.10 1.63 80.90 + 2.94 6.64 9.72 + 1.67 1718 131 £4.35 33.20
G009 162.7 + 4.36 2.67 72.75 + 345 474 9.12 + 145 15.89 14.1 £ 291 20.63
G010 2243 £ 1.65 0.73 52.00 + 3.35 1.96 8.81 £ 1.60 18.16  10.6 £ 2.31 21.79
GO11 197.0 + 1.89 0.95 103.50 + 3.14 3.04 8.50 + 0.83 9.76 134 + 3.64 27.16
G012 198.5 + 10.49 5.28 89.66 + 2.51 2.80 841 +0.99 11.77 128 £ 3.31 25.85
G013 207.3 £ 8.32 4.01 118.28 £ 4.23 3.57 9.66 + 4.04 41.82 14.0 £ 2.36 16.85
G014 2514 + 293 1.16 81.00 + 2.82 349 8.28 + 0.75 9.05 12.0 + 5.05 42.08
G015 1702 + 1.79 1.05 126.83 + 1.94 1.53 10.57 + 1.90 1797 150 + 141 9.40
G016 220.0 £ 1.78 0.80 71.00 £ 2.60 3.67 11.16 + 2.56 2293 - -
G017 1703 + 1.96 1.15 71.00 + 2.60 3.67 10.50 + 1.22 11.61 172 + 554 32.20
G018 1703 + 1.96 1.15 119.57 + 3.77 3.16 10.50 + 1.22 11.61 16.4 + 4.09 24.93
G019 219.7 £ 2.69 1.22 91.00 + 3.46 3.80 11.14 + 2.54 2280 13.6+4.84 35.58
G020 205.0 + 6.29 3.06 63.66 + 4.13 6.48 14.0 + 1.63 1164 173 +273 15.78
G021 237.0 + 6.84 2.88 91.00 + 2.75 3.02 8.50 + 1.22 14.35 128 +2.28 17.81
G022 228.0 £ 4.60 2.01 60.46 + 2.02 3.35 9.50 + 3.33 35.05 140 £ 3.24 23.14
G023 206.6 + 8.04 3.89 89.80 + 3.55 3.95 9.53 + 145 15.21 15.3 + 5.69 37.18
G024 190.9 + 4.65 243 102.33 + 4.88 4.77 12.10 £ 2.23 18.42 13.8 +3.78 27.39
G025 196.8 + 4.66 2.36 103.57 £ 5.09 491 10.0 £ 1.89 189 17.0 £ 212 12.47
G026 260.0 + 2.38 0.91 132.12 £ 4.70 3.56 10.0 + 1.63 16.3 183 + 4.27 23.33
G027 238.0 £ 4.10 1.72 60.66 + 2.00 3.29 10.75 + 1.48 13.76 165+ 276 16.72
G028 210.1 £ 5.03 2.39 132.00 + 3.28 248 8.88 + 1.45 16.32 103 £ 1.59 15.43
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Cizelge 2. Devami.
Table 2. Continued.

Bitki Boyu (cm) ilk kocan Yiik. (cm) Yaprak sayisi Kogan boyu (cm)
Genotip Ort.xStd. cv Ort.+Std. cv Ort.£Std. cv Ort.£Std. cv
Sapma (%) Sapma (%) Sapma (%) Sapma (%)
G029 273.5 £ 546 1.99 61.66 + 3.82 6.21 8.50 + 1.76 2070 164 + 1.81 11.03
G030 161.3 £+ 4.22 2.61 153.00 + 4.76 3.11 8.50 + 1.22 14.35 12.8 £ 1.30 10.15
G031 2394 + 6.07 2.53 73.85 + 3.97 5.38 9.14 + 1.06 11.59 125+ 3.39 27.12
G032 223.1 £5.17 2.31 72.85 £ 343 4.71 10.28 + 2.13 20.71 143 £ 471 32.93
G033 2215 + 594 2.68 52.25 + 3.10 5.94 842 + 1.13 1342 11.0 + 2.89 26.27
G034 188.3 + 3.66 1.94 58.50 + 3.01 5.15 9.12 + 145 15.89 14.7 + 3.77 25.64
G035 161.8 + 343 2.11 117.57 £ 7.82 6.65 733 +1.03 1405 64+1.14 17.81
G036 2121 £5.24 247 51.50 + 3.39 6.58 9.71 + 1.79 1843 9.0+ 1.58 17.55
G037 147.1 + 3.37 2.29 57.83 +3.18 5.51 7.66 + 1.50 19.58 8.0 + 141 17.62
G038 190.1 + 3.97 2.08 79.00 £ 3.40 4.31 9.83 + 1.83 18.61 9.2 £249 27.06
G039 187.8 + 8.06 431 80.66 + 2.08 2.58 10.66 + 2.73 2560 164 + 1.81 11.03
G040 180.6 + 2.08 1.15 75.28 + 4.34 577 11.33 +3.05 26.91 145 + 0.57 3.93
G041 190.8 + 6.81 3.56 98.50 + 7.77 7.8 8.71 £ 249 2858 7.6 +£258 33.94
G042 217.5 + 3.53 1.62 31.16 + 3.71 11.90 10.0 + 2.10 2.20 14.5 + 0.70 4.82
G043 135.1 + 28.67 21.22 101.75 £ 2.21 217 7.66 + 0.81 10.57 58 +0.83 14.31
G044 211.0 £ 5.09 241 44.80 + 3.96 8.84 9.75 + 1.25 1282 93 +0.57 6.12
G045 1504 + 2.07 1.37 80.66 + 2.06 2.56 8.80 + 1.09 1238 6.5+ 1.00 15.38
G046 206.0 + 7.23 3.50 59.33 + 1.36 2.30 933 +2.16 23.15 122 +4.32 35.40
G047 190.5 + 2.25 1.18 60.62 + 1.68 2.77 7.0 £ 1.67 23.85 11.8 £ 3.11 26.35
G048 149.8 + 2.58 1.72 70.83 + 248 3.50 9.62 + 1.50 15.59 114 + 3.02 26.49
G049 170.3 + 5.95 349 97.66 + 4.88 5.00 9.66 + 0.81 8.38 114 + 313 27.45
G050 232.5 £ 3.08 1.32 73.37 £ 2.38 3.25 10.33 £ 0.81 7.84 13.6 £ 4.15 30.51
G051 182.6 + 3.66 2.00 58.50 + 2.58 442 8.25 + 1.28 15.51 7.8 £3.71 47.56
G052 209.1 £ 2.99 1.42 78.71 £ 2.36 2.99 8.50 + 0.83 9.76 13.6 £ 1.81 13.30
G053 1704 + 1.98 1.16 101.00 £ 2.09 2.07 9.28 + 0.95 10.23 16.0 £ 433 27.06
G054 2093 +4.13 1.97 70.50 + 2.07 2.94 9.16 + 1.32 14.41 13.8 + 4.08 29.56
G055 201.0 £ 6.09 3.02 60.50 + 3.44 5.70 9.50 + 0.83 8.73 17.0 £ 0.70 411
G056 181.0 + 1.67 0.92 90.66 + 2.16 2.38 7.83 +1.32 1685 80212 26.50
G057 189.0 + 2.07 1.09 118.66 + 5.46 4.60 8.66 + 1.03 11.89 13.8 + 0.83 6.01
G058 231.0 £ 3.57 1.54 82.57 + 2.87 348 10.66 + 1.63 15.29 15.0 £ 291 19.40
G059 191.0 £ 2.44 1.27 107.16 £ 7.60 7.09 10.0 £ 1.63 1630 120+ 540 45.00
G060 233.0 £ 3.74 1.60 81.00 + 2.89 3.57 10.0 + 1.26 1260 136 +2.88 21.17
G061 181.1 £ 1.94 1.07 115.00 £ 3.57 3.11 8.83 £ 1.32 1494  10.7 £ 485 4532
G062 242.0 + 3.68 1.52 60.42 + 2.37 3.92 933 +1.03 11.03 10.2 £ 2.58 25.29
G063 190.1 + 3.23 1.69 137.83 + 4.26 3.09 8.85 + 1.06 1197 125+1.22 9.76
G064 252.6 £ 4.17 1.65 102.37 £ 6.16 6.02 933 +1.03 11.03 144 £ 531 36.87
G065 209.5 + 1.60 0.76 110.71 £ 2.69 243 8.12 + 2.64 32.51 9.28 + 2.81 30.28
G066 192.5 + 3.50 1.81 62.00 + 3.16 5.10 11.14 + 2.54 2280 10.5 +3.08 29.33
G067 205.2 + 3.77 1.83 13.50 + 1.29 9.55 10.50 + 1.00 9.52 133 +£208 15.63
G068 339 + 4.61 13.6 80.83 + 1.94 240 11.00 + 1.15 10.45 133+ 1.52 11.42
G069 193.6 + 3.98 2.05 14042 + 2.07 1.47 8.16 + 0.40 4.90 10.8 + 4.32 40.0
G070 250.2 £ 1.79 0.71 13112 £ 2.29 1.75 1042 + 1.81 1737 150 £ 1.26 8.40
G071 231.5 £ 2.56 1.10 170.00 £ 1.45 0.83 8.37 £ 2.82 33.69 92 +281 30.54
G072 250.5 + 4.35 1.73 105.00 + 5.10 4.84 10.16 + 2.04 20.07 134 +512 38.20
G073 2321 £ 1.27 0.54 131.00 £ 3.86 2.94 1044 + 1.66 1590 192 +£3.24 16.87
G074 281.0 £ 2.88 1.02 151.00 £ 2.73 1.81 9.71 + 1.38 14.21 153 £ 1.21 7.90
G075 2453 + 1.46 0.59 161.00 + 1.54 0.96 9.16 + 1.33 14.51 13.4 + 1.80 1343
G076 282.1 £ 248 0.87 161.00 £ 1.95 1,21 8.83 £ 1.32 1494 162 £1.92 11.85
G077 261.6 £ 2.77 1.05 91.00 £ 2.16 2.37 8.75 + 148 16.91 145 £ 531 36.62
G078 2704 + 2.87 1.06 140.58 + 2.10 1.50 100 £ 2.1 2.1 14.0 + 1.26 9.00
G079 290.0 + 1.88 0.64 143.16 £ 3.31 2.31 9.50 + 0.90 9.47 15.6 £ 2.94 18.84
G080 282.8 + 3.31 1.17 110.18 £ 5.07 4.60 9.66 + 1.96 20.28 158 + 1.30 8.22
G081 279.7 £ 293 1.04 100.50 + 3.39 3.37 9.54 + 1.12 11.74 182 +2.25 12.36
G082 221.0 £ 2.96 1.33 144.00 + 3.38 2.35 8.16 £ 0.98 12.0 16.6 £ 1.81 10.90
G083 2634 + 3.50 1.32 16142 £ 2.14 1.33 10.83 + 1.58 1458 17.6 + 3.17 18.01
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Cizelge 2. Devami.
Table 2. Continued.

Bitki Boyu (cm) ilk kocan Yiik. (cm) Yaprak sayisi Kogan boyu (cm)

Genotip Ort.xStd. cv Ort.+Std. cv Ort.£Std. cv Ort.£Std. cv

Sapma (%) Sapma (%) Sapma (%) Sapma (%)
G084 290.1 £ 6.96 2.39 151.11 £ 2.20 1.45 9.0 £1.29 1433 15.5 £ 2.66 17.16
G085 270.5 + 1.81 0.66 149.83 + 343 2.28 11.0 £ 1.22 11.09 15.7 + 3.53 22.48
G086 2713 £ 242 0.89 140.75 + 3.77 2.68 1033 + 1.96 1897 180+ 244 13.55
G087 248.7 + 2.87 1.15 171.33 £ 2.80 1.63 9.75 + 1.70 17.43 15.6 £ 493 31.60
G088 289.6 + 4.07 1.40 162.00 + 3.29 2.03 11.83 + 1.83 1546  20.2 + 2.86 14.15
G089 2953 + 7.85 2.65 158.14 + 4.67 2.95 8.50 + 0.92 10.82 15.0 + 2.76 18.40
G090 269.7 £ 345 1.27 160.50 + 2.94 1.83 8.57 £ 0.97 11.31 156 £ 2.33 14.93
G091 239.8 + 2.99 1.24 160.00 + 9.10 8.59 8.50 + 1.22 14.35 11.8 + 2.16 18.30
G092 294.8 + 4.75 1.61 139.16 + 2.31 1.66 10.0 + 1.67 1670 1310 -
G093 301.2 £ 3.63 1.20 150.40 £ 3.71 246 9.20 + 1.09 11.84 134 £ 3.11 23.20
G094 261.5 + 437 1.67 161.50 + 2.25 1.39 11.67 + 0.98 8.39 15.8 + 2.58 16.32
G095 209.2 +5.23 2.50 148.00 + 4.50 3.04 8.55 + 0.88 10.29 11.1 £ 1.45 13.06
G096 249.1 £ 5.52 2.21 191.83 £ 3.18 1.66 8.66 + 1.03 11.89 112 £1.78 15.89
G097 287 + 29.71 10.35 191.10 + 1.96 1.03 9.40 + 2.88 30.6 9.8 + 3.68 37.55
G098 220.0 + 2.82 1.28 69.16 + 3.37 4.87 1233 +£2.94 2384 164 + 271 16.52
G099 240.6 £ 3.61 1.50 108.33 £ 3.66 3.38 10.0 £ 1.26 12.6 14.0 £ 2.00 14.28
G100 230.5 + 344 1.49 140.50 + 2.58 1.84 9.83 + 1.32 13.42 14.0 + 2.00 14.28
G101 203.5 + 3.69 1.81 108.14 + 2.73 2.52 10.71 + 2.36 22.03 16.0 + 2.28 14.25
G102 219.2 £ 2.16 0.98 141.60 £ 3.04 2.15 8.20 £ 2.28 2780 155+ 3.96 25.54
G103 2203 + 1.75 0.79 101.66 + 3.77 3.71 11.67 + 1.32 11.31 16.0 + 3.08 19.25
G104 2345 + 4,65 1.98 151.25 + 2.98 1.97 10.0 + 00 0 143 + 2.08 14.54
G105 211.0 £ 3.90 1.84 106.44 + 5.05 474 9.77 + 1.56 1596 132 £ 281 21.28
G106 230.6 + 3.38 1.46 99.00 + 5.54 5.60 9.50 + 1.97 20.73 12.8 + 1.64 12.81
G107 200.7 £ 242 1.20 130.71 £ 2.13 1.63 10.57 + 2.76 26.11 12.8 £ 2.85 22.26
G108 233.5 £ 3.01 1.28 115.33 £ 4.84 4.20 1033 + 1.03 9.97 10.8 £ 1.78 16.48
G109 230.3 + 2.87 1.24 14233 +3.72 2.61 8.50 + 0.83 9.76 11.6 + 1.94 16.72
G110 200.0 £ 3.16 1.58 79.80 £ 1.92 241 840 + 1.67 19.88  11.7 £ 2.06 17.60
G111 139.5 + 343 245 89.33 + 3.27 3.67 10.77 £ 1.20 1114 126 £1.99 15.79
G112 160.8 + 2.63 1.63 81.50 + 3.08 3.78 8.33 + 1.50 1800 86+ 194 22.55
G113 206.2 £ 5.79 2.80 70.75 £ 3.50 4.94 7.75 + 2.06 2658 13.0+0 -
G114 216.1 £9.28 4.29 99.66 + 6.53 6.55 933 +242 25.9 114 £ 1.81 15.87
G115 208.4 + 7.95 3.81 94.33 + 6.50 6.89 9.11 + 145 15.91 12.5 + 1.85 11.93
G116 212.8 £ 6.24 293 79.00 £ 5.90 7.47 9.73 + 2.25 23.1 13.7 £ 292 21.31
G117 162.7 + 4.95 3.04 79.14 £ 4,05 5.12 9.0 £ 223 2477 120+ 2.19 18.25
G118 214.0 + 6.08 2.84 64.80 + 5.16 7.97 7.80 + 0.44 5.64 11.7 £ 0.95 8.11
G119 205.0 £ 6.38 3.11 70.00 £ 2.19 3.12 933 +1.63 1747 122 £ 277 22.70
G120 182.8 + 8.50 4.64 91.88 + 3.44 3.74 933+ 1.73 1854 141 +£3.35 23.75
G121 185.8 + 5.33 2.86 60.57 + 4.27 7.05 8.14 + 1.46 17.93 113 +£273 24.15
G122 230.5 + 4.64 2.01 126.70 + 4.69 3.70 9.50 + 1.58 16.63 12.7 £ 2.04 16.06
G123 193.1 £ 4.35 2.25 69.50 + 5.24 7.54 800 - 13.0 £ 291 22.38
G124 202.0 + 4.24 2.09 132.00 + 432 3.27 10.14 + 1.46 14.39 145 + 1.04 717
G125 2013 £2.73 1.35 51.83 £ 2.78 537 9.0 £3.74 41.55 134 £ 1.67 12.46
G126 207.8 £ 6.76 3.25 109.60 + 4.39 4.00 9.40 + 2.40 25.53 13.7 £ 291 21.24
G127 220.8 + 449 2.03 81.00 + 3.16 3.90 9.60 + 1.67 17.39 145 + 3.87 26.68
G128 230.3 £ 4.50 1.95 100.75 £ 5.03 4,99 8.50 £ 0.92 10.82 11.0 £ 244 22.18
G129 210.8 £ 4.62 2.19 80.00 + 2.82 3.53 8.50 + 1.22 14.35 11.0 £ 234 21.27
G130 2219 + 445 2.00 110.50 + 4.52 4.09 1040 + 3.13 30.09 104 + 1.01 9.71
G131 209.1 £ 6.49 3.10 73.50 + 4.59 6.24 9.16 + 1.32 14.41 114 £ 2.60 22.80
G132 208.6 + 4.88 2.33 72.00 £ 3.36 4.67 9.90 + 1.79 18.08 10.8 £ 2.57 23.79
G133 2344 + 6.50 2.77 116.28 + 4.15 3.57 8.85 + 1.57 1774 125+ 197 15.76
G134 2274 + 5.56 244 10342 + 4.82 4.66 8.85 + 1.57 17.74 125+ 1.97 15.76
G135 222.8 £5.70 2.55 123.66 £ 6.12 4.94 9.50 + 1.22 1284 118 + 1.64 13.89
G136 234.1 + 6.84 2.92 131.28 £+ 5.12 3.90 842 + 1.13 13.42 125 + 1.64 13.12
G137 248.3 £ 5.95 2.39 103.75 £ 4.06 3.91 11.0 £ 2.13 1936 131 +4.74 36.18
G138 2495 + 4.07 1.63 150.85 + 2.67 1.77 8.57 £ 0.97 11.31 153 £ 3.26 21.30
G139 222.0 £ 2.94 1.32 147.50 + 2.88 1.95 11.25 + 1.50 13.33 19.0 + 2.00 10.52
G140 246.8 £ 5.76 2.33 126.60 £ 2.96 2.34 8.60 + 1.34 15,58 9.7 £0.95 9.79
G141 242.3 £ 41.03 16.9 153.33 £ 4.13 2.69 10.16 + 2.71 26.67 152 + 4.65 30.59
G142 250.5 + 2.99 1.19 131.71 £ 243 1.84 10.57 + 2.93 27.71 14.8 + 4.26 28.78
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Oner, Ordu ili Yerel Misir (Zea mays L.) Genotiplerinin Morfolojik Karakterizasyonu

Cizelge 2. Devami.
Table 2. Continued.

Bitki Boyu (cm) ilk kocan Yiik. (cm) Yaprak sayisi Kogan boyu (cm)

Genotip Ort.xStd. cv Ort.+Std. cv Ort.£Std. cv Ort.£Std. cv

Sapma (%) Sapma (%) Sapma (%) Sapma (%)
G143 196.8 + 5.01 2.54 138.28 + 5.85 423 10.28 + 1.79 17.41 11.5 £ 427 37.13
G144 216.5 £ 4.23 1.95 149.83 + 343 2.28 8.33 + 1.63 19.56 126 + 1.81 14.36
G145 235.0 + 447 1.90 100.20 + 4.60 4.59 10.0 + 1.41 1410 10.2 +£ 2.06 20.19
G146 244.7 + 6.28 2.56 171.33 £ 3.53 2.06 933 + 141 15.11 10.1 £ 1.72 17.02
G147 188.5 + 3.41 1.80 111.00 + 3.16 2.84 9.75 + 1.70 1743 103 + 1.52 14.75
G148 228.1 £ 6.30 2.76 129.81 + 8.32 6.41 9.54 + 1.36 1425 9.6 +2.71 28.22
G149 1721 £ 4.14 240 128.14 £ 4.18 3.26 8.85 + 1.57 1774 116 £ 1.86 16.03
G150 217.6 + 3.94 1.81 149.30 + 4.69 3.14 9.76 + 2.31 2366 125+ 4.10 32.80
G151 149.6 + 4.13 2.76 105.33 + 4.80 4,55 8.83 +0.98 11.09 12.6 + 4.21 33.41
G152 230.3 £ 3.12 1.35 141.92 £ 2.97 2.09 9.57 + 1.15 12.01 12.7 £ 534 42.04
G153 190.0 + 2.54 1.33 112.40 + 3.04 2.7 8.60 + 1.94 2255 82+ 1.89 23.04
G154 229.3 + 495 2.15 146.00 + 2.61 1.79 8.00 + 2.82 35.25 10.7 + 4.15 38.78
G155 194.0 + 3.46 1.78 85.33 + 2.51 2.94 933+ 1.15 1232  9.0+5.65 62.77
G156 244.2 + 14.23 5.82 135.00 + 9.05 6.70 10.80 + 1.78 1648 132 +2.21 16.74
Ort. 217.6 + 36.93 16.97 105.49 + 36.14 34.25 9.44 + 1.90 20.13 13.0 + 3.86 29.69

Cizelge 3. Ordu merkez ve ilcelerinden toplanan misir genotiplerinin bitki boyu (cm), ilk kocan yukseklikleri, yaprak sayisi ve
kocan caplarininin ortalamalari, standart sapma ve %CV degerleri.
Table 3. Average plant height (cm), initial height of stumps, number of leaves and diameter of corms of corn genotypes collected
from Ordu central and districts standard deviation and CV% values.

Genotip Kogan Capi (mm) Kocanda Sira sayisi Sirada Dane Sayisi Tepe Kocg. Bin tane  Tek
Ort.+Std. cv Ort.+Std. cv Ort.+Std. cv Piis. Piis. agirhgi bitki
Sapma (%) Sapma (%) Sapma (%) Siir. Siir. (9) verimi
G001 184 + 3.64 19.78 8.28 + 1.38 16.66 24.8 + 5.27 21.25 75 83 331.75 70.71
G002 25.8 +3.78 14.65 74 +0.96 12.97 12.6 £ 4.52 35.87 77 85 257.25 17.50
G003 27.7 + 5.08 18.33 8.2 +0.63 7.68 183 £ 1033 5644 70 78 325.83 36.00
G004 28.0 + 8.40 30.0 82+ 128 15.60 252 + 1146 4547 74 82 266.28 53.13
G005 13.2 £ 3.05 23.10 86+ 194 22.55 16.0 £ 547 34.18 76 84 202.38 21.00
G006 36.2 + 3.69 10.19 10.0 £ 2.44 24.40 25.8 + 554 2147 71 79 301.93 74.00
G007 304 + 8.95 29.44 9.3+ 1.03 11.07 233 +4.71 20.21 71 79 284.18 59.17
G008 284 +434 15.28 9.8 + 1.75 17.85 26.5 + 8.97 33.84 78 86 232.08 49.50
G009 33.6 +4.08 12.14 9.1+ 1.57 17.25 25.0 + 6.73 26.92 76 84 375.63 73.57
G010 294 +6.14 20.88 8.8 + 1.68 19.09 16.9 + 6.15 36.39 74 82 314.85 39.00
G011 26.2 + 513 19.58 8.4 +0.89 10.59 194 + 8.79 45.30 71 79 306.10 39.00
G012 27.7 +3.30 11.91 8.1 + 0.60 740 20.9 +7.99 38.22 77 85 261.85 37.27
G013 34.8 +9.27 26.63 10.6 £ 3.72 35.09 16.6 + 4.58 27.59 79 87 290.50 57.50
G014 244 + 643 26.35 80+0 0 243 +1044 4296 78 86 250.80 51.67
G015 23.6 +3.79 16.05 11.0 £ 1.67 15.18 20.8 + 7.02 33.75 72 80 325.30 69.17
G016 - - - - - - 71 79 - 96.00
G017 33.7 + 8.69 25.78 10.8 + 2.68 24.81 334 +1066 3191 70 78 296.65 188.00
G018 39.0 + 2.86 7.33 10.8 £ 1.09 10.09 314 +9.58 30.50 76 84 330.15 78.33
G019 26.2 + 499 19.04 10.6 £ 242 22.83 20.3 £+ 9.30 45.81 74 82 378.50 104.17
G020 39.1 + 3.61 9.23 143 + 1.50 10.48 31.6 + 6.80 21.51 68 77 248.55 70.00
G021 31.8 + 2.61 8.20 80+0 0 264 + 6.50 24.62 80 88 323.95 66.00
G022 20.6 + 4.15 20.14 9.2 +3.63 39.45 25.6 + 6.18 24.14 78 86 299.10 33.75
G023 31.1 +4.04 12.99 9.6 + 1.43 14.89 189 + 945 50.00 79 87 261.78 50.56
G024 32.7 £+ 5.69 17.40 122 £233 19.09 284 + 1040 36.61 77 85 159.85 93.00
G025 359+ 536 14.93 94 +1.34 14.25 28.0 + 6.16 22.00 69 77 407.25 110.83
G026 27.9 + 443 15.87 10.3 £ 1.50 14.50 31.8 + 6.82 21.44 73 81 345.13 90.00
G027 359 + 3.31 9.22 10.5 £ 1.51 14.38 304 +7.18 23.61 74 82 289.63 62.50
G028 31.5 + 3.06 9.71 9.0 + 1.51 16.77 23.8+299 12.56 72 80 293.35 72.00
G029 29.1 +3.96 13.60 8.0 + 1.41 17.62 332 +941 28.34 71 79 249.58 66.00
G030 32.0 + 2.09 6.53 8.8 + 1.09 12.38 262+ 1.78 6.79 79 87 317.28 42.50
G031 27.5+7.06 25.67 9.0 + 1.09 12.11 18.8 £ 9.26 49.25 78 86 282.60 54.17
G032 31.5 +6.23 19.77 103 £ 233 22.62 24.0 + 6.38 26.58 77 85 261.88 40.00
G033 29.8 + 417 13.99 8.66 £ 1.03 11.89 21.5+ 568 26.41 74 82 296.45 5143
G034 342 +229 6.69 9.14 + 1.57 17.17 23.8+7.88 33.10 75 83 35593 19.00
G035 27.2 +3.26 11.98 7.6 +0.89 11.71 114 £ 0.54 473 78 86 33848 55.00
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Cizelge 3. Devami.
Table 3. Continued.

Genotip Kogan Capi (mm) Kocganda Sira sayisi Sirada Dane Sayisi Tepe Kog. Bin tane  Tek
Ort.xStd. C. Ort.xStd. cv Ort.xStd. cv Piis. Piis. agirhgi bitki
Sapma (%) Sapma (%) Sapma (%) Siir. Siir. (9) verimi
G036 35.1 +3.13 8.91 9.6 + 1.67 17.39 18.0 £ 3.24 18.00 69 77 347.25 15.00
G037 25.5+398 15.60 8.0 + 141 17.62 13.2 £4.20 31.81 71 79 214.13 35.00
G038 312+ 438 14.03 10.0 £ 2.00 20.00 15.8 + 2.94 18.60 72 80 275.20 75.00
G039 244 + 466 19.09 10.8 £ 3.03 28.05 29.0 + 5.83 20.10 74 82 342.68 85.00
G040 24.0 + 0.68 2.83 13.0 £ 1.15 8.84 235+288 12.25 71 79 322.70 16.67
G041 27.0 +3.78 14.0 86+ 273 31.74 11.6 + 4.58 39.48 76 84 270.25 90.00
G042 33.7 £ 1.61 477 100+ 0 0 25.5+0.70 2.74 78 86 274.70 10.00
G043 25.5 + 1.61 6.31 80+0 0 8.8 + 1.09 12.38 72 80 217.50 33.33
G044 24.8 +3.22 12.98 93+ 1.15 12.36 18.0 + 2.64 14.66 70 78 233.43 22.50
G045 149 £ 3.27 21.94 9.0 + 1.15 12.77 11.2+£125 11.16 73 81 252.75 44.00
G046 32.9 + 3.81 11.58 94 +240 25.53 254 + 890 35.03 70 78 270.18 54.00
G047 28.3 + 5.45 19.25 72+1.78 24.72 23.6 + 7.50 31.77 72 80 298.58 19.29
G048 27.2 £+ 692 25.44 10.0 £ 1.15 11.50 17.4 £9.03 51.89 79 87 258.88 40.00
G049 22.5 +7.85 34.88 100+ 0 0 22.0 + 8.21 37.31 76 84 234.08 75.00
G050 36.4 + 6.36 17.47 104 + 0.89 8.55 27.8 +10.05 36.15 69 77 273.98 12.14
G051 25.5 + 3.49 13.68 8.28 + 1.38 16.66 11.7 £ 5.15 44.01 74 82 188.53 83.00
G052 30.7 + 5.63 1833 8.4 +0.89 10.59 244 +7.56 30.98 72 80 385.98 56.67
G053 32.8 +4.30 13.10 9.3+ 1.03 11.07 24.6 + 818 33.25 76 84 339.85 69.00
G054 29.8 + 2.96 9.93 8.8 + 1.09 12.38 314 + 9.60 30.57 72 80 271.18 60.00
G055 334 +1.31 3.92 9.6 + 0.89 9.27 31.8+6.14 19.30 76 84 214.63 33.00
G056 324 +3.81 11.75 8.0 + 1.41 17.62 12.6 + 3.84 3047 74 82 322.88 44.00
G057 30.3 +3.53 11.65 8.4 +0.89 10.59 232+ 258 11.12 69 77 247.15 73.00
G058 335 +3.31 9.88 104 + 1.67 16.05 29.2 +3.89 13.32 73 81 276.50 50.00
G059 344 +378 10.98 10.0 £ 1.78 17.80 20.8+ 13.70  65.86 75 83 231.93 60.00
G060 31.1 + 0.67 2.15 10.0 £ 1.41 14.10 274 +11.05 4032 74 82 277.23 30.00
G061 304 + 573 18.84 8.4 +0.89 10.59 19.6 £ 1031 52.60 78 86 285.55 36.00
G062 30.7 + 1.96 6.38 9.2 + 1.09 11.84 14.6 £ 3.50 23.97 72 80 270.95 53.33
G063 339+278 8.20 9.0 + 1.09 12.11 20.5 + 6.28 30.63 76 84 326.23 55.00
G064 31.2 + 345 11.05 9.2 +1.09 11.84 20.2 + 6.76 3346 74 82 357.65 36.43
G065 179 £293 16.36 8.0 +282 35.25 15.2 £7.20 47.36 75 83 356.15 31.67
G066 29.9 + 596 20.13 11.0 £ 275 25.00 16.1 £ 9.41 58.44 77 85 251.80 70.00
G067 37.0 + 0.49 132 10.6 £ 1.15 10.84 21.0 + 3.46 16.47 72 80 401.20 78.33
G068 31.8 + 2.64 8.30 10.6 £ 1.15 10.84 30.6 + 2.30 7.51 71 79 239.13 27.00
G069 26.7 + 3.85 14.41 80+0 0 18.2 £ 8.25 45.32 73 81 308.60 100.83
G070 24.5 + 525 21.42 103 £ 1.96 19.02 30.0 + 6.89 22.96 72 80 358.95 74.29
G071 179 £293 16.36 8.0 +282 35.25 15.2 £7.20 47.36 74 82 365.75 58.00
G072 31.2 + 5.09 16.31 8.8 +3.03 34.43 22.0 + 8.60 39.09 70 78 319.10 111.25
G073 39.8 +3.73 9.37 10.2 + 1.66 16.27 31.7 + 8.25 26.02 72 80 338.83 103.33
G074 37.1+3.10 8.35 9.6 + 1.50 15.62 27.8 + 5.15 18.52 71 79 389.93 58.18
G075 32.6 +3.22 9.87 89 + 1.04 11.68 25.2 + 8.27 3238 73 81 267.20 178.60
G076 359+514 14.31 8.4 +0.89 10.59 31.0 + 3.80 12.25 75 83 377.53 34.29
G077 28.5 +3.27 11.47 85+ 1.51 17.76 19.7 £ 7.06 35.83 71 79 263.48 97.00
G078 20.7 + 2.82 13.62 100+ 0 0 27.6 + 4.03 14.60 69 77 345.00 5.00
G079 333+394 11.83 945 + 093 9.84 329 +4.48 13.61 73 81 325.30 103.00
G080 338 +4.92 14.55 9.2+ 1.78 19.34 338+ 1.64 4.85 77 85 342.90 89.50
G081 336 +237 7.05 9.2 +193 20.97 29.6 + 474 16.01 78 86 340.78 108.00
G082 33.9+248 7.31 8.4 +0.89 10.59 36.6 + 3.91 10.68 72 80 350.60 61.82
G083 329 +4.36 13.25 109 + 1.64 15.04 24.0 + 8.54 35.58 71 79 284.38 101.67
G084 36.5+3.14 8.60 8.6 + 1.03 11.97 30.6 + 4.67 15.26 70 78 392.95 56.88
G085 324 +714 22.03 112 £1.03 9.19 243 +10.87 4473 68 76 223.95 94.00
G086 37.6 +4.19 11.14 9.6 + 0.89 9.27 30.0 + 12.78 4260 72 80 347.53 81.67
G087 34.1 +4.08 11.96 10.0 £ 2.00 20.00 27.0 + 1400 51.85 74 82 242.10 47.00
G088 30.8 + 4.82 15.64 122 + 1.78 14.59 234 +698 29.82 70 78 235.00 72.14
G089 327 +4.97 15.19 8.2 +0.75 9.14 264 +8.12 30.75 70 78 338.95 88.33
G090 343 + 256 746 8.3 +0.81 9.75 29.0 + 4.85 16.72 71 79 423.55 49.00
G091 314 +1.32 4.20 80+0 - 25.2 + 5.02 19.92 68 76 289.83 75.00
G092 313 + - 8.0 £ - 28.0 + - 70 78 316.98 82.50
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Cizelge 3. Devami.
Table 3. Continued.

Genotip Kogan Capi (mm) Kocganda Sira sayisi Sirada Dane Sayisi Tepe Kog. Bin tane  Tek
Ort.xStd. cv Ort.xStd. cv Ort.xStd. cv Piis. Piis. agirhgi bitki
Sapma (%) Sapma (%) Sapma (%) Siir. Siir. (9) verimi
G093 32.5+3.36 1033 8.5+ 092 10.82 26.0 + 492 18.92 74 82 331.85 80.00
G094 353 +4.10 11.61 11.2 £ 1.09 9.73 24.8 + 7.01 28.26 76 84 33545 7.50
G095 25.6 + 2.05 8.00 8.5+ 092 10.82 8.0 +3.33 41.62 70 78 227.75 106.00
G096 253+ 236 9.32 8.4 +0.89 10.59 84 +397 47.26 70 78 296.60 7.22
G097 25.7 + 3.07 11.94 8.67 + 2.00 23.06 9.8+ 537 54.79 71 79 220.00 102.00
G098 414 + 224 541 12.8 £3.03 23.67 29.8+ 1136 38.12 72 80 287.40 74.00
G099 36.5 + 5.63 15.42 10.0 £ 1.41 14.10 214 + 472 22.05 71 79 357.50 5.30
G100 36.3 + 552 15.20 10.0 £ 1.41 14.10 214 + 472 22.05 70 78 405.30 77.50
G101 34.0 + 3.35 9.85 11.0 £ 244 22.18 25.1 + 6.82 27.17 68 76 297.35 76.25
G102 30.0 + 6.78 22.60 8.5 + 251 29.52 245+ 13.02 53.14 72 80 316.38 69.00
G103 349 +3.28 9.39 11.6 £ 0.89 7.67 234 + 531 22.69 74 82 276.90 60.00
G104 342 + 147 429 100+ 0 0 23.0 + 2.00 8.69 70 78 272.55 71.25
G105 36.0 + 3.02 8.38 10.2 £ 0.70 6.86 23.1 + 5.05 21.86 70 78 377.55 62.00
G106 34.8 + 1.91 5.48 9.6 +2.19 22.81 20.8 + 6.18 29.71 71 79 317.30 59.17
G107 338 +6.02 17.81 11.0 £ 275 25.00 19.5 £ 4.03 20.66 68 76 306.15 46.00
G108 33.7 £ 3.01 8.93 10.6 £ 0.89 8.39 21.6 +4.82 22.31 70 78 308.50 27.00
G109 26.0 + 477 18.34 8.4 +0.89 10.59 13.8 £ 6.26 45.36 74 82 270.45 58.75
G110 334 +6.12 18.32 9.0 + 1.15 12.77 17.2 £ 6.55 38.08 76 84 361.25 58.75
G111 36.1 + 1.54 4.26 11.0 £ 1.06 9.63 18.0 £ 4.24 23.55 72 80 315.35 51.00
G112 30.5 + 441 14.45 8.8 +1.09 12.38 21.0 + 5.38 25.61 71 79 215.00 56.67
G113 313+ 256 8.17 8.6+ 1.15 13.37 223 +288 12.91 70 78 308.50 57.00
G114 339 +3.27 9.64 10.0 £ 2.00 20.00 184 + 3.97 21.57 74 82 302.68 58.13
G115 338 +222 6.56 9.5+ 092 9.68 183 £ 333 18.19 76 84 323.23 71.43
G116 35.0 + 6.89 19.68 9.1 +3.62 39.78 22.0 + 5.68 25.81 78 86 341.70 60.00
G117 33.1 £ 3.05 9.21 9.6 + 1.50 15.62 19.1 £ 6.36 33.29 70 78 310.33 46.25
G118 32.1+3.35 1043 80+0 0 19.0 £ 3.74 19.68 74 82 327.10 60.00
G119 35.8 +2.23 6.22 100+ 0 0 20.8 + 496 23.84 72 80 329.40 78.75
G120 37.5+3.73 9.94 9.7 +1.28 13.19 24.1 +£3.90 16.18 71 79 393.80 42.50
G121 32.7 + 1.85 5.65 83+ 1.50 18.07 18.1 £ 5.49 30.33 70 78 296.45 64.44
G122 345 +3.32 9.62 9.5 + 1.66 17.47 21.1 £ 3.82 18.10 68 76 361.45 55.00
G123 329 +0.77 2.34 80+0 0 20.6 + 3.28 15.92 72 80 328.88 80.00
G124 345+ 397 11.50 10.3 £ 1.50 14.56 22.8 + 3.60 15.78 74 82 301.48 72.00
G125 36.2 + 446 12.32 9.6 + 3.84 40.00 20.8 + 2.68 12.88 70 78 343.78 60.00
G126 335+ 537 16.02 10.0 £ 1.85 18.50 233 +4.43 19.01 72 81 304.80 69.75
G127 359 + 451 12.56 10.0 £ 1.63 16.30 23.7 + 340 1434 74 82 340.95 49.38
G128 314 + 257 8.18 8.5+ 097 1141 214 + 877 40.98 76 84 304.35 58.00
G129 31.1 + 2.60 8.36 8.8 + 1.09 12.38 21.6 + 3.36 15.55 70 78 342.45 59.44
G130 338 + 1.91 5.65 10.7 + 3.07 28.69 20.4 + 2.50 12.25 70 78 354.18 60.00
G131 364 + 268 7.36 9.6 + 0.89 9.27 18.8 £ 2.58 13.72 71 79 315.80 70.56
G132 37.8 +2.89 7.64 10.2 £ 1.56 15.29 19.1 £ 5.01 26.23 72 80 359.03 56.67
G133 324 +3.07 9.47 9.0 + 1.67 18.55 21.8 +4.16 19.08 71 79 312.88 64.17
G134 324 +3.05 9.41 9.0 + 1.67 18.55 21.8 +4.16 19.08 70 78 352.65 69.00
G135 26.1+10.06 38.54 9.2 + 1.09 11.84 18.2 £ 3.63 19.94 68 76 401.38 54.17
G136 31.1 £ 3.56 11.44 8.6+ 1.03 11.97 20.6 + 2.80 13.59 72 80 310.03 30.71
G137 322+ 540 16.77 10.8 £ 2.26 20.92 16.7 £ 5.28 31.61 74 82 293.58 55.83
G138 13.7 £ 476 3474 8.3 +0.81 9.75 28.0+ 1161 4146 70 78 278.78 51.67
G139 336 +244 7.26 10.6 £ 1.15 10.84 20.6 + 8.62 41.84 70 78 237.20 26.25
G140 24.7 + 2.66 10.76 9.0 + 1.15 12.77 17.5 £ 238 13.60 71 79 200.00 34.00
G141 325+ 1.89 5.81 9.6 + 2.60 27.08 188 £ 11.30  60.10 68 76 22293 11.67
G142 325+ 1.69 5.20 10.5 + 3.20 30.47 175+ 1093 6245 70 78 178.63 24.17
G143 309 + 5.36 17.34 10.0 £ 1.78 17.80 13.5 £ 6.80 50.37 74 82 238.88 9.00
G144 17.1 £ 6.73 39.35 82+ 178 21.70 7.2 +1.09 15.13 76 84 284.40 32.50
G145 30.7 £ 2.10 6.84 10.5 + 1.00 9.52 16.5 + 5.91 35.81 72 80 265.00 26.88
G146 26.9 + 558 20.74 9.2 + 148 16.08 17.2 £ 465 27.03 71 79 204.35 25.00
G147 32.3 +6.05 18.73 10.0 £ 2.00 20.00 116 £ 1.15 9.91 70 78 205.40 18.00
G148 27.9 + 522 18.70 94 +1.34 14.25 16.6 + 6.96 41.92 74 82 235.45 63.33
G149 31.6 + 1.73 5.47 9.3 +1.03 11.07 18.1 £ 5.19 28.67 76 84 13843 22.92
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Cizelge 3. Devami.
Table 3. Continued.

Genotip Kogan Capi (mm) Kocganda Sira sayisi Sirada Dane Sayisi Tepe Kog. Bin tane  Tek

Ort.xStd. cv Ort.xStd. cv Ort.xStd. cv Piis. Piis. agirhgi bitki

Sapma (%) Sapma (%) Sapma (%) Siir. Siir. (9) verimi
G150 29.1 + 3.67 12.61 9.6 + 2.38 24.79 16.7 £ 473 28.32 78 86 196.83 15.00
G151 284 +322 1133 8.8 + 1.09 12.38 15.6 + 5.36 34.35 70 78 294.93 30.77
G152 274 + 257 9.37 9.6 + 1.10 1145 19.6 + 10.88  55.51 74 82 198.50 28.25
G153 25.6 + 1.43 5.58 9.0 + 2.00 22.22 9.5+ 1.29 13.57 72 80 210.75 26.43
G154 22.8+7.29 31.97 74 +2.50 3378 15.7 £+ 11.94  76.05 71 79 166.78 28.00
G155 29.5 + 1.90 6.44 100+ 0 - 15.5 + 12.02  77.54 70 78 254.70 37.50
G156 32.1 £ 6.00 18.69 10.5 £ 1.91 18.19 11.7 £ 3.50 29.91 68 76 264.00 70.71
Ort. 30.7 + 6.39 20.81 945 + 1.91 20.21 21.6 + 8.64 40.00 72 80 295.58 57.20

SONUC

Yapilan bu galismada; 156 yerel misir genotipinin
islah¢i hangi 6zellik bakimindan bir tercih agamasinda
bazi genotipleri buradan belirleyerek islah materyali
olarak kullanabilir. Tek bitki verimi bakimindan; 156
genotipten ortalamanin Uzerindeki 77 genotip ki bu da
genotiplerin %49'u ileriki 1slah ¢alismalarinda materyal
olarak kullanilabilecegini gdstermektedir.
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Anahtar kelimeler: Ozet. Bursa ilinde, 2014-2015 yillari arasinda Bursa ili memeli faunasi veri tabanina katki

Memeliler, fauna, Bursa, saglamak amaciyla arazi calismalarn ve literatir incelemeleri yapilmistir. Arazi calismalari

koruma durumlari

canli yakalama kapanlari ve fotokapanlarin kurulmasi yaninda hayvanlara ait dogrudan

yapilan gozlemler, yuva, diski, ayak izi, baykus pelletlerindeki hayvanlara ait vicut

parcalarinin toplanmasi seklinde yapilmistir. Elde edilen tirlerin korunma durumlari IUCN,

BERN, CITES, MAKK bakimindan incelenmis ve giincel korunma statileri kaydedilmistir.

Tespit edilen alanlardaki tirler icin koruma 6nerileri sunulmustur. Calismadan elde edilen

sonuclara gore, Memeli sinifina ait alti takima mensup 23 tirin varligi tespit edilmistir.

Yayginlk bakimindan 6ne c¢ikan tirlerin Sus scrofa Linnaeus, 1758, Erinaceus concolor
*Sorumlu yazar Martin, 1837, Apodemus flavicollis (Melchior, 1834), Rattus rattus (Linnaeus, 1758), Sciurus

serdargozutok@ibu.edu.tr

anomalus Gmelin, 1778 oldugu anlasilmistir. Sadagi Kanyonu’'nda tespit edilen Lutra lutra

(Linnaeus,1758) (Su samuru) il igin yeni bir yayilis kaydi olarak 6nem arz etmektedir.

Mammalian Fauna of Bursa Province and Conversation Status of Species (Classis:

Mammalia)

Keywords: Abstract. Field studies as well as literature reviews conducted to contribute to the data base

Mammals, fauna, Bursa,
conservation status

on mammalian fauna of Bursa province between 2014-2015. During the field studies,

information collected from live traps and wildlife camera traps along with the direct animal

observations, nest, feces, footprint and analysis of body parts of animals in Owl pellets. The

conservation status of the obtained species was examined in terms of IUCN, BERN, CITES,

MAKK and actual protection status were recorded. Protection recommendations for the

species in the identified areas are provided. The study revealed that 23 species belonging to

the Classis Mammalia were present in the province. The most prevalent species were Sus

scrofa Linnaeus, 1758, Erinaceus concolor Martin, 1837, Apodemus flavicollis (Melchior, 1834),

Rattus rattus (Linnaeus, 1758), Sciurus anomalus Gmelin, 1778. It was also important that Lutra

lutra (Linnaeus, 1758) (The Eurasian otter) detected in Sadagi Canyon was a new distribution

record for the province.
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GIRiS

Mammalia sinifi Dinya'da 29 takim, 153 familya,
1229 cins ve 5416 tir ile temsil edilmektedir (Musser
and Carleton, 2005). Ulkemizde sekiz takima ait 161
memeli tird bulunmaktadir (Yigit ve ark., 2006). Bursa
ili ve yakin gevresinde arastiricilar tarafindan Memeli
sinifinin Gyelerinin yayihs durumlarini, taksonomik ve
ekolojik ozelliklerini konu alan ¢ok sayida calisma
yapiimistir. (Neuhduser 1936; Kahmann ve Caglar
1960; Caglar 1961; Caglar 1965; Osborn 1965a;
Kumerloeve 1967; Caglar, 1968; Spitzenberger 1968;
Spitzenberger 1970; Felten et al, 1971; Dogramaci
1974; Mursaloglu 1976; Felten et al, 1977; Kivang
1990; Vohralik 1991; Albayrak 1993; Kefelioglu 1995;
Zima and Macholan 1995; Kefelioglu ve Gencoglu
1996; Macholan and Zima 1997; Yarar ve Magnin 1997,
Benda and Horacek 1998; Krystufek 1999; Tez 2000;
Krystufek and Vohralik 2001; Sert ve ark., 2001; Karatas
and Sozen 2004; Krystufek and Vohralik 2005; Matur
and Soézen 2005; Yigit ve ark., 2006; Krystufek and
Vohralik 2009). Bursa ilinde 49 adet memeli tlrinin
yasadigi kaydedilmistir (CED 2016).

Bu arastirmada Bursa'da yapilan arazi calismalari
sonucunda elde edilen verilerle ilin memeli faunasinin
glncel durumunun ve koruma statulerinin
anlasiimasina katki yapilmasi amaglanmistir.

MATERYAL VE METOD

Bursa, Turkiye'nin kuzeybatisinda, Marmara ve Ege
Bolgelerinde, 28° 10" ve 30° 10’ kuzey enlemleriyle, 40°
40" ve 39° 35’ dogu boylamlari arasinda yer almaktadir.
Eskiden Kesis Dagi (Olympos Mysios) denilen
Uludag'in (2543 m) kuzeybati eteklerinde, sehrin adini
tasiyan ovanin giiney kenarinda yer alir (Sekil 1). ilin
toplam orman alani 484.067 ha'dir (iCDR 2011).

Bursa'nin  meteorolojik  verileri  Cizelge 1'de
gosterilmektedir (MGM 2017).
Bursa ili dogal cevrelerinde memeli tirlerinin

tespitine yonelik 2014 ve 2015 yillan arasinda
dogrudan ve dolayli gozlemler yapilmis bunlara ek
olarak literatlir incelemesi yapilmistir. Ayrica yerel halk
ile yapilan gortsmelerle tirlerin yayihslar hakkinda
bilgiler edinilmistir. ~ Arazi ¢alismalarinda memeli
hayvanlara ait yuva, diski, kil, ayak izi, eseleme, ses gibi
dolayli biyolojik veriler yaninda canli yakalama
kapanlari ile yakalanan tirlerin resimleri, fotokapanlar
sayesinde elde edilen goruntiler, o6li olarak
karsilasilan ornekler ve baykus peletlerinden tespit
edilen tlrler de kaydedilmistir. Canh yakalama
kapanlarina fistikla cignenmis ekmek konulmus giin
batimina yakin saatlerde kurulmus glin dogarken

toplanarak  ornekler incelenmistir. Fotokapanlar
hayvanlarin muhtemel yasam alanlari, gecis noktalari,
patikalar, yuva yakinlari gibi noktalara yerlestirilmistir
(Sekil 2).

Tespit edilen tirlerin  IUCN (2017), (The
International Union for Conservation of Nature), BERN
(1979), (Conservation of European Wildlife and Natural
Habitats), CITES, (The Convention on International
Trade in Endangered Species of Wild Fauna and Flora),
MAKK (2016) (Merkez Av Komisyonu Kararlari)'na gore
korunma durumlari tablolarda verilmistir. IUCN'e gore
thrin bulundugu statlyld ifade eden kisaltmalar
gizelge altinda aciklanmistir. Literatir kayitlari
incelenerek diger arastiricilarin yaptigi arastirmalarin
verileri degerlendirilmistir.
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MARMARA DENIZi .

IZNiK GOuL .

—

MUDANYA"

YENISEHIR
.

KARACABEY OSMANGAZ! o)
-

NILUFER
vivARAT BILECIK
e

.
MUSTAFAKEMALPASA

BALIKESIR

Sekil 1. Bursa ili ve ilgelerini gosteren harita.
Figure 1. Map of Bursa province and districts.

BULGULAR VE TARTISMA

Bursa ilinin bulundugu bdlgede diger arastiricilar
tarafindan elde edilen tir kayitlari Cizelge 2' de
gosterilmektedir.

Toplanan verilerin analizi sonucunda Bursa'dan
Mammalia sinifinin altt takimina ait 23 tir tespit
edilmistir. Elde edilen verilere gére Bursa'da arazide
tespit edilen tirlerin koruma statileri ve bulunduklar
lokaliteler asagida verilmistir (Cizelge 3).

Arazi calismalari sonucunda, Carnivora takimina ait;
Canis aureus (Cakal), Canis lupus (Kurt), Felis silvestris
(Yaban kedisi), Lutra lutra (Su samuru), Martes foina
(Kaya sansari), Meles meles (Porsuk), Mustela nivalis
(Gelincik), Ursus arctos (Boz ayi), Vulpes vulpes (Kizil
tilki), Cetartiodactyla takimina ait; Capreolus capreolus
(Karaca), Sus scrofa (Yaban Domuzu), Chiroptera
takimina ait; Pipistrellus pipistrellus (Clice yarasa),
Rhinolophus hipposideros (Kiglik Nalburunlu yarasa),
Eulipotyphila takimina ait; Crocidura leucodon
(Beyazdisli  bocekgil), Erinaceus concolor (Kirpi),
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Lagomorpha takimina ait; Lepus europaeus (Yaban
tavsani), Rodentia takimina ait; Apodemus flavicollis,
Mus musculus (Ev faresi), Nannospalax xanthodon
(Korfare), Rattus rattus (Sican), Sciurus anomalus
(Anadolu sincabi), Microtus levis, Muscardinus
avellanarius (Findik faresi) tespit edilmistir. Bursa ilinde
arazi calismalarinda tespit edilen tirlerden bir tir,
Lutra lutra (Su samuru) IUCN’'e gore NT kategorisinde
bulunmaktadir.

Cizelge 1. Bursa ili meteorolojik verileri (1926-2016).
Table 1. Meteorological data of Bursa province (1926-2016).

Calismaya iliskin tiirlerin kaydedilebilen fotograflar
asagida bulunmaktadir (Sekil 3, 4, 5 ve 6).

Elde edilen verilerle bdlgeden daha 6nce
arastiricilara ait kayitlar uyumluluk gdstermektedir.
Lutra lutra icin verilen lokalite il icin yeni bir yayilig
kaydi olmasi bakimindan tiriin korunmasi ve yapilacak
planlama calismalari icin fayda saglayacaktir.

Uzun Yillar iginde Gergeklesen Ortalama Degerler

Ocak Subat Mart Nisan Mayis Haziran Temmuz Agustos Eyliil Ekim Kassm  Arahik  Yilik
Ort. Sicaklik °C) 5.3 6.1 83 129 176 220 245 24.2 201 154 109 73 146
Ort. En Yiiksek 9.4 107 137 189 238 283 30.8 31.0 272 220 166 115 203
Sicaklik (°C)
Ort. En Dusuik
Sicakitk O 17 2.1 35 7.2 113 148 17.1 17.1 136 101 64 35 9.0
Aylik Toplam
Yagis Miktari 89.1 767 701 630 492 333 216 16.6 420 668 784 1007 7075
Ort. (kg m?)

Uzun Yillar icinde Gerceklesen En Yiiksek ve En Diisiik Degerler

En Yiksek 238 269 325 362 382 413 438 426 401 373 340 273 438
Sicaklik (°C)
En Dusik 205 257 -105  -42 08 40 83 76 33 10 -84 179 257
Sicaklik (°C)

Sekil 2. Arazi gaI|.§r.na‘Iér|nda tlr tespiti icin kuIIallan arag, gereg ve kanitlar (Soldan saga: Canli yakalama kapanlari, fotokapan,

ayak izi, diski, yuva, vlcut parcalari, baykus peleti).

Figure 2. Tools, equipment and evidence used for species detection during field studies (From left to right: live traps, wildlife

camera traps, footprint, feces, nest, body parts, owl pellets).
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Cizelge 2. Arastirma alanindan kaydedilen memeli tirlerinin yayihs kayitlar.

Table 2. Distribution records of mammals species from research area.

Takim Familya Tiir Literatiir kaydi
Carnivora Canidae Canis aureus Linnaeus, 1758 Hus ve Goksel (1981)
Vulpes vulpes (Linnaeus, 1758) Hus ve Goksel (1981); Dogramaci (1989c¢)
Felidae Lynx lynx (Linnaeus, 1758) Kumerloeve (1967); Hus ve Goksel (1981)
Felis chaus Schreber, 1777 CED (2016)
Felis silvestris Schreber, 1777 CED (2016)
Mustelidae Lutra lutra (Linnaeus, 1758) Kumerloeve (1967)
Martes foina (Erxleben, 1777) Kumerloeve (1967)
Meles meles (Linnaeus, 1758) Hus ve Goksel (1981); Dogramaci
(1989c¢); Kumerloeve (1967)
Mustela nivalis (Linnaeus, 1766) Kumerloeve (1967); Kasparek (1988)
Ursidae Ursus arctos Linnaeus, 1758 Kumerloeve (1967); Hus ve Goksel (1981)
Cetartiodactyla Cervidae Capreolus capreolus (Linnaeus, 1758)  Kumerloeve (1967); Yarar ve Magnin
(1997)
Cervus elaphus Linnaeus, 1758 Kumerloeve (1967)
Suidae Sus scrofa Linnaeus, 1758 Yarar ve Magnin (1997)
Chiroptera Miniopteridae Miniopterus schreibersii (Kuhl, 1817) Caglar (1965), Kivang (1990), Benda and
Horacek (1998); Karatas ve Sozen (2004)
Rhinolophidae Rhinolophus blasii Peters, 1867 Benda and Horacek (1998)
Rhinolophus euryale Blasius, 1853 CED (2016)
Rhinolophus ferrumequinum  Caglar (1965); Caglar (1968); Felten et al.
(Schreber, 1774) (1977), Benda and Horacek (1998)
Rhinolophus hipposideros (Bechstein, Caglar (1961); Caglar (1965); Caglar
1800) (1968)
Vespertilionidae Myotis capaccinii (Bonaparte, 1837) Kivang (1990)
Myotis daubentonii (Kuhl, 1817) Kivang (1990)
Myotis myotis (Borkhausen, 1797) Benda and Horacek (1998)
Myotis mystacinus (Kuhl, 1817) Kivang (1990)
Myotis blythii (Tomes, 1857) CED 2016
Nyctalus lasiopterus (Schreber, 1780)  Kahmann ve Caglar (1960); Caglar (1965)
Pipistrellus  pipistrellus (Schreber, Albayrak (1993); Benda and Horacek
1774) (1998); Kivang (1990)
Pipistrellus kuhli (Kuhl, 1817) CED (2016)
Hypsugo savii (Bonaparte, 1837) Kivang (1990)
Eulipotyphla Erinaceidae Erinaceus concolor Martin, 1837 Hus ve Goksel (1981)
Soricidae Crocidura leucodon (Hermann, 1780)  Spitzenberger (1970); Felten et al
(1973); Simsek (1979); Tez (2000);
Krystufek and Vohralik (2001)
Crocidura suaveolens (Pallas, 1811) Spitzenberger (1970); Simsek (1979);
Simsek (1980); Kefelioglu ve Tez (1999);
Tez (2000); Krystufek and Vohralik
(2001); Sert et al. (2001)
Neomys anomalus Cabrera, 1907 Krystufek, and Griffiths (2000); Krystufek
and Vohralik (2001)
Sorex satunini Ognev, 1922 Osborn (1965); Spitzenberger (1968);
Krystufek and Vohralik (2001)
Suncus etruscus (Savi, 1822) CED (2016)
Talpidae Talpa levantis Thomas, 1906 Caglar (1971); Felten et al. (1973);

).
Dogramaci (1988); Dogramaci (1989a);
Dogramaci (1989c¢); Vohralik (1991)
Kefelioglu ve Gengoglu (1996); Krystufe
and Vohralik (2001)

i
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Cizelge 2. Devami.
Table 2. Continue.

Takim Familya Tir Literatiir kaydi
Lagomorpha Leporidae Lepus europaeus Pallas, 1778 Dogramaci (1989c¢)
Rodentia Cricetidae Chionomys nivalis (Martins, 1842) Neuhduser (1936); Osborn (1962); Caglar
(1967), Felten et al. (1973); Kefelioglu
(1995); Krystufek (1999b)
Cricetulus migratorius (Pallas,1773) Osborn  (1965); Dogramaci (1989b);
Felten et al. (1971)
Microtus levis Miller, 1908 Neuhduser (1936); Osborn (1962); Caglar
(1967); Felten et al. (1971); Kefelioglu
(1995); Yigit et al. (2006)
Microtus subterraneus (de Selys- Osborn (1962); Caglar (1967); Felten et
Longchamps, 1836) al. (1971); Krystufek and Vohralik (2005);
Yigit et al. (2006)
Microtus guentheri (Danford and Krystufek and Vohralik (2005), CED
Alston, 1880) (2016)
Myodes glareolus (Schreber, 1780) Osborn (1962); Caglar (1967); Felten et
al. (1971); Mursaloglu (1976); Yigit et al.
(2006)
Gliridae Dryomys nitedula (Pallas, 1778) Osborn (1964); Felten et al. (1973);
Mursaloglu  (1976);  Krystufek and
Vohralik (2005); Yigit et al. (2003); Yigit et
al. (2006)
Glis glis (Linnaeus, 1766) Osborn (1964); Yigit et al. (2003); Yigit et
al. (2006)
Muscardinus avellanarius (Linnaeus, Kivang (1983); Kivang (1990); Krystufek
1758) and Vohralik (2005); Yigit et al. (2006),
Muridae Apodemus flavicollis (Melchior, 1834)  Dogramaci (1974); Zima and Macholan
(1995); Macholén and Zima (1997); Yigit
et al. (2006); KryStufek and Vohralik
(2009)
Apodemus mystacinus (Danford and  Neuhauser (1936); Osborn (1965); Felten
Alston, 1877) et al. (1973); Dogramact (1974);
Mursaloglu (1976)
Apodemus uralensis (Pallas, 1811) Dogramaci (1974); Zima and Macholan
(1995); Macholén and Zima (1997); Yigit
et al. (2006),
Apodemus witherbyi (Thomas, 1902)  Neuhduser (1936); Osborn (1965a);
Dogramaci (1974); Mursaloglu (1976);
Macholan and Zima (1997); Yigit et al.
(2006); Krystufek and Vohralik (2009)
Mus macedonicus Petrov and Ruzic, Neuhduser (1936); Yigit et al. (2006);
1983 Krystufek, and Vohralik (2009)
Rattus rattus (Linnaeus, 1758) Neuhduser (1936); Osborn (1964); Yigit
et al. (2006); KryStufek and Vohralik
(2009)
Rattus norvegicus (Berkenhout, 1769)  CED (2016)
Meriones tristrami Thomas, 1892 CED (2016)
Sciuridae Sciurus anomalus Gmelin, 1778 Osborn (1964); Felten et al. (1971);
Mursaloglu  (1976);  Krystufek and
Vohralik (2005)
Sciurus vulgaris Linnaeus, 1758 CED (2016)
Spalacidae Felten et al. (1973); Matur and Sozen

Nannospalax xanthodon (Nordman,
1840)

(2005)

* LC: Least concern (Asgari endise), NT: Near threatened (Tehlike sinirinda), DD: Data deficient (Veri yetersiz).
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Cizelge 3. Arastirma alanindan tespit edilen tlrlerin korunma statileri ve lokaliteleri.
Table 3. The conservation status and locality of the species identified from the research area.

Tiir IUCN*  Cites* Bern* Makk* Lokalite

Canis aureus LC EK Il B Il Osmangazi, Uludag Milli Parki, Mustafa Kemal Pasa,

Linnaeus, 1758 Garipgetekke koyu

Canis lupus LC EKIB EK I Il Orhaneli, Sadagi Kanyonu, Mustafa Kemal Pasa,

Linnaeus, 1758 Doganalan koyl, Mustafa Kemal Pasa, Garipcetekke koyu

Vulpes vulpes LC I Osmangazi, Uludag Milli Parki, Niliifer Glimustepe, inegél,

(Linnaeus, 1758) Cerrah, Orhaneli, Sadagi Kanyonu, Mustafa Kemal Pasa,
Doganalan kdyt, Mustafa Kemal Pasa, Garipgetekke koyd,
Mustafa Kemal Pasa, Suuctu Selalesi

Felis silvestris LC EK I Osmangazi, Uludag Milli Parki, Nilufer GUmustepe,

Schreber, 1777 Orhaneli, Sadagi Kanyonu, Mustafa Kemal Pasa,
Doganalan kdyt, Mustafa Kemal Pasa, Garipgetekke koyd,
Mustafa Kemal Pasa, Suuctu Selalesi

Lutra lutra NT EKIB EK Il Orhaneli, Sadagi Kanyonu

(Linnaeus, 1758)

Martes foina LC EK I Osmangazi, Uludag Milli Parki, Niliifer Giimistepe, inegél,

(Erxleben, 1777) Cerrah, Orhangazi, Gedelek koyl, Orhaneli, Sadagi
Kanyonu, Mustafa Kemal Pasa, Garipcetekke kdyl Mustafa
Kemal Pasa, Suuctu Selalesi

Meles meles LC EK 11l | Niltfer Gimustepe, inegél, Cerrah, Mustafa Kemal Pasa,

(Linnaeus, 1758) Doganalan koyu,

Mustela nivalis LC EK 1 | Osmangazi, Uludag Milli Parki, Nilufer GUmustepe,

Linnaeus,1766 Mustafa Kemal Pasa, Doganalan koyil, Mustafa Kemal
Pasa, Garipgetekke kdyu

Ursus arctos LC EK I EK I Osmangazi, Uludag Milli Parki, inegél, Cerrah, Mustafa

Linnaeus, 1758 Kemal Pasa, Garipcetekke koyu, Mustafa Kemal Pasa,
Suuctu Selalesi

Capreolus LC EK 1 Osmangazi, Uludag Milli Parki, Orhaneli, Sadagi Kanyonu,

capreolus Mustafa Kemal Pasa, Doganalan kdyi, Mustafa Kemal

((Linnaeus, 1758) Pasa, Suuctu Selalesi

Sus scrofa LC EK 1N Il Osmangazi, Uludag Milli Parki, Nilufer GUmustepe,

Linnaeus, 1758 Orhangazi, Gedelek koyl, Orhangazi, Keramet koyd,
Karacabey, Kocagay Deltasi, Orhaneli, Sadagi Kanyonu,
Mustafa Kemal Pasa, Doganalan koyu, Mustafa Kemal
Pasa, Garipgetekke koyl, Mustafa Kemal Pasa, Suuctu
Selalesi

Rhinolophus LC Mustafa Kemal Pasa, Doganalan koyu

ferrumequinum

(Schreber, 1774)

Pipistrellus LC EK NI Orhangazi, Gedelek koyil, Orhangazi, Keramet koyd,

pipistrellus Mudanya, Kumyaka, Mustafa Kemal Pasa, Doganalan

(Schreber, 1774) koyl, Mustafa Kemal Pasa, Garipcetekke koy

Erinaceus concolor  LC Osmangazi, Uludag Milli Parki, Nilufer GuUmustepe,

Martin, 1837 Gemlik, Umurbey, Orhangazi, Gedelek kdyu, Orhangazi,
Keramet koyt, Karacabey, Kocagay Deltasi, Mudanya,
Kumyaka, Orhaneli, Sadagi Kanyonu, Mustafa Kemal Pasa,
Doganalan kdyt, Mustafa Kemal Pasa, Garipgetekke koyd,
Mustafa Kemal Pasa, Suuctu Selalesi

Crocidura LC EK I Osmangazi, Uludag Milli Parki, Nilufer GuUmustepe,

leucodon Orhangazi, Gedelek koyl, Orhangazi, Keramet koyd,

(Hermann, 1780) Mudanya, Kumyaka, Mustafa Kemal Pasa, Garipcetekke
koyu

Lepus europaeus LC I Osmangazi, Uludag Milli Parki, Nilufer GlUmdustepe,

Pallas, 1778 Mudanya, Kumyaka, Orhaneli, Sadagi Kanyonu, Mustafa
Kemal Pasa, Doganalan koyl, Mustafa Kemal Pasa,
Garipgetekke koy,

Microtus levis LC Orhangazi, Keramet koyt, Orhaneli, Sadagi Kanyonu,

Miller, 1908 Mustafa Kemal Pasa, Doganalan koyu

Muscardinus LC EK I Osmangazi, Uludag Milli Parki

avellanarius

(Linnaeus, 1758)
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Cizelge 3. Devami.
Table 3. Continue.

Tiir

IUCN* Cites* Bern* Makk*

Lokalite

Apodemus
flavicollis
(Melchior, 1834)

Mus musculus
Linnaeus, 1758

Rattus rattus
(Linnaeus, 1758)

Sciurus anomalus
(Gmelin, 1778)

Nannospalax
xanthodon
(Nordman, 1840)

LC

LC

LC

LC EK I

DD

Osmangazi, Uludag Milli Parki, Nillifer GUmdustepe,
Orhangazi, Keramet kdy(, Karacabey, Kocacay Deltasi,
Orhaneli, Sadagr Kanyonu, Mustafa Kemal Pasa,
Doganalan koyd, Mustafa Kemal Pasa, Garipcetekke
koyl, Mustafa Kemal Pasa, Suuctu Selalesi

Osmangazi, Nilifer Gimdustepe, Gemlik, Umurbey,
Orhangazi, Gedelek kdyt, Orhangazi, Keramet koyu,
Niltfer, Balat Kent Ormani, Mudanya, Kumyaka, Mustafa
Kemal Pasa, Doganalan kdyu Mustafa Kemal Pasa,
Doganalan koyd, Mustafa Kemal Pasa, Garipcetekke
koy

Osmangazi, Niltifer Gimdustepe, Gemlik, Umurbey,
Orhangazi, Gedelek kdyu, Orhangazi, Keramet koyu,
Mudanya, Kumyaka, Nilufer, Balat Kent Ormani, Mustafa
Kemal Pasa, Doganalan koyu, Mustafa Kemal Pasa,
Garipgetekke koyu

Osmangazi, Uludag Milli Parki, Nillifer GUmdustepe,
Orhangazi, Gedelek kdyu,

Orhangazi, Keramet kdy(, Karacabey, Kocacay Deltasi,
Mudanya, Kumyaka, Orhaneli, Sadagi Kanyonu, Nilifer,
Balat Kent Ormani, Mustafa Kemal Pasa, Doganalan
koyl, Mustafa Kemal Pasa, Garipgetekke kdyl, Mustafa
Kemal Pasa, Suuctu Selalesi

Osmangazi, Uludag Milli Parki, Gemlik, Umurbey,
Nillifer, Balat Kent Ormani, Mustafa Kemal Pasa,
Doganalan koyd, Mustafa Kemal Pasa, Garipcetekke
koyil

*IUCN: The International Union for Conservation of Nature.

*Cites: The Convention on International Trade in Endangered Species of Wild Fauna and Flora.
*Bern: Conservation of European Wildlife and Natural Habitats, *MAKK: Merkez Av Komisyonu Kararlari.

T
5142 PM i

Sekil 3. Fotokapanlarla tespit edilen tirlerin gériintlleri (Soldan sada: Canis aureus, Canis lupus, Felis silvestris, Vulpes vulpes,

Sus scrofa).

Figure 3. Images of species detected by wildlife camera traps (From left to right: Canis aureus, Canis lupus, Felis silvestris, Vulpes

vulpes, Sus scrofa).
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Y 3

Sekil 4. Arazideki iz,yuva ve diski drneklerinden kaydédilen tlrler (Soldan saga: Ursus arctos, Meles meles, Lutra lutra,

Nannospalax xanthodon, Lepus europaeus, Capreolus capreolus).
Figure 4. Species recorded from the tracks, nests and feces samples in the field (From left to right: Ursus arctos, Meles meles, Lutra
lutra, Nannospalax xanthodon, Lepus europaeus, Capreolus capreolus).

Sekil 5. Dogrudan fotografi kaydedilen tiirler (Soldan sada: Erinaceus concolor, Sciurus anomalus, Crocidura leucodon Martes
foina, Apodemus flavicollis, Muscardinus avellanarius, Rhinolophus hipposideros).
Figure 5. Directly photographed species (From left to right: Erinaceus concolor, Sciurus anomalus, Crocidura leucodon Martes
foina, Apodemus flavicollis, Muscardinus avellanarius, Rhinolophus hipposideros).

Sekil 6. Peletlerden tespit edilen tiir (Microtus levis).
Figure 6. Species determined from pellets (Microtus levis).
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Yerel halk ile yapilan gorismeler sonucunda
Mustafa Kemal Pasa ilcesi, Garipcetekke koyl
yakinlarinda zehir kullanimi  kaynakh c¢ok sayida
hayvanin telef oldugu tespit edilmistir. Bu hayvanlar
arasinda evcil kopekler, tilkiler, kirpiler ve bazi kus
tlrleri bulunmaktadir (Sekil 7).

Sekil 7. Garipgetekke kdyi arazisinde zehir kullanimi sonucu
telef olan memeli 6rnekleri.

Figure 7. Examples of mammals that are the result of the use
of poisons in the Garipgetekke village.

SONUC

Memeli hayvanlar gerek av gerekse avci olmalari
sebebiyle ekosistemin vazgecilmez elemanlardir. Bu
sebeple  yayihs alanlarinin ve  popllasyon
blyukliklerinin bilinmesi strdirilebilir bir dengenin
yaninda ekonomik anlamda da katki saglanmasini
gerceklestirecektir. Arazi calismalari ve yerel halk ile
yapilan goérismeler sonucunda elde edilen veriler il
genelinde tespit edilen memeli tiirlerinin maruz kaldigi
tehlikelerin basinda kacak avcilik, habitat tahribi ve
dlzensiz yapilasmanin bulundugunu gdstermektedir.
Ozellikle mermer ve tas ocaklarinin  kurulma
safhasindan kapatilma safhasina kadar olan siregte
cevreye verdikleri zararin 6nlenmesi, alanda bulunan
yaban hayvanlar icin hayati 6nem arz etmektedir.
Nesli tehdit altinda olmasi sebebiyle yayilis alanlarini
tespit edilmesi ¢cok 6nemli olan tlrlerden biri olan
Lutra lutra (Su samuru) Orhaneli ilcesi, Sadagi Kanyonu

icerisinde tespit edilmistir. Alanda bulunan Lutra
lutra'nin  popllasyon yogunlugunun tespiti, tirlin
koruma ve yonetimi icin uygulanmasi gereken uygun
metot konusunda inceleme ve arastirmalara ihtiyag
duyulmaktadir. Garipgetekke kdyl ve gevresi nispeten
korunmus bir alan olup yaban hayvanlari icin uygun bir
alan 6zelliginde oldugu distnilmektedir. Bu konu ile
ilgili olarak yerel halkin bilgilendirilmesinin, ekolojik
denge ve ekosistem hakkinda  bilgilendirme
toplantilari gibi egitim faaliyetlerinin yapilmasinin,
kolluk kuvvetleri ve halkin kacak avcilik konusunda
bilgilendirilmesi ve o©nlenmesi icin ortak calisma
yapabilmelerinin  saglanmasinin  faydali  olacagi
dustntlmektedir.

TESEKKUR

Bu arastirma Cevre ve Sehircilik Bakanhgi'nin “Bursa
ve Yalova illeri Dogal Sit Alanlarinin Ekolojik temelli
Bilimsel Arastirma Projesi” kapsaminda Tabiat
Varliklarini Koruma Sube Muduirligi bilgisi dahilinde
yapilmis olup Kurum calisanlarindan Sube Mdudiri
Sayin Levent Kil'e ve calisma arkadaslarina, arazi
calismalari esnasinda ve sonraki slrecte verdikleri
destekten otiru tesekkir ederim.
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Abstract. Chukar Partridge, Grey Partridge, Common Quail, European Turtle Dove,
Common Woodpigeon, Eurasian Woodcock and Common Blackbird are popular game
birds for Turkey. It is important to gather information about the population of game birds
to properly manage the hunting season in each region of Turkey. The study was carried out
to evaluate the temporal status and true and reliable informations of some game birds for
avoidance of the conflict between conservation of game birds and hunting tourism. A total
of 18 field study were conducted from October 2015 to August 2016 in important wildlife
areas of Bolu, Yenicaga Wetland, Yedigoller National Park, Dortdivan Vulture Restaurant
and Koéroglu Mountains. A dataset containing information on game birds of Bolu between
2004 and 2016 was derived from bird observers’ and checklist web page. According to the
results, Partridges were not observed, Woodcock was rarely recorded, European Turtle Dove
and Common Quail as summer visitor and Common Woodpigeon and Common Blackbird
as resident were reproduced in the study area. Consequently, hunting can be granted for
game birds except Partridges, Turtledove and Woodcock, but the hunting should be
conditional on lower amount for especially Quail.

Bolu Yaban Hayatinda Bazi1 Av Kuslarinin Temporal Statiisii

Anahtar kelimeler:

Av  kuslar, populasyon
statUsd, availik, Bolu yaban
hayati

Ozet. Kinali Keklik, Cil Keklik, Bildircin, Uveyik, Tahtali Giivercin, Culluk ve Karatavuk tilkemiz
icin populer av kuslaridir. Tirkiye'nin her bir bélgesinde avlanma ve av sezonu ile ilgili dogru
bir yonetim uygulayabilmek icin séz konus av kuslarinin populasyon durumlari ile ilgili
verilerin toplanmasi oldukca 6nemlidir. Calisma, 6zellikle av kuslarinin korunmasi ile av
turizmi arasinda olusabilecek catismadan kaginmak icin tlrlerin dogru ve glvenilir
populasyon bilgilerini ve statilerini elde etmek ve dederlendirmek amaciyla yuriatilmustdr.
Bolu'nun 6nemli yaban hayati alanlari olan Yenicaga Sulak Alaninda, Yedigdller Milli
Parkinda, Dortdivan Akbaba Restoraninda ve Kéroglu Daglarinda toplam 18 arazi ¢alismasi
Ekim 2015 Agustos 2016 aylari arasinda gerceklestiriimistir. Bunun yaninda, kus
gozlemcilerinin ve kus kayitlarinin tutuldugu internet siteleri Gzerinden hedef av kuslarinin
2004-2016 yillar arasindaki Bolu'daki kayitlari ve gozlemleri ile ilgili bilgiler taranmistir. Elde
edilen verilere gore, Keklik tirleri alanda gézlenmezken, Culluk nadir olarak kayit edilmistir.
Uveyik ve Bildircin yaz ziyaretcisi olarak, Tahtali Giivercin ve Karatavuk ise yerli statiisiinde
alanda Uredigi tespit edilmistir. Sonug olarak Keklik tiirleri, Uveyik ve Culluk haricinde diger
degerlendirilen av kuslari icin av izni verilebilir. Ancak 6zellikle Bildircin igin av limitinin
disik miktarda olmasi gerekmektedir.
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INTRODUCTION

In Turkey like most European countries Chukar
Partridge Alectoris chukar, Grey Partridge Perdix
perdix, Common Quail Coturnix coturnix, European
Turtle Dove Streptopelia turtur, Common Woodpigeon
Columba palumbus, Eurasian Woodcock Scolopax
rusticola, and Common Blackbird Turdus merula are
considered as important game birds particularly for
hunting tourism. While some of those game birds have
a very wide spread, the others particularly Chukar
Partridge and Grey Partridge have a shrinking habitat
under high hunting pressure for Turkey (Yilmaz and
Tepeli 2007; Mihli 2008; BirdLife International 2017).
On the other hand, hunting tourism on game birds
also reveals various sociological and economic
benefits like as recreation, food and employment
facilities (Fischer et al. 2013). As expected, this creates
a conflict between human interests and conservation
of natural game birds. In Turkey to minimize the
damage of this conflict, every year the hunting
commission is formed in accordance with the law of
land fencing and the necessary decisions about
hunting are taken. The limit for hunting per hunter on
a hunting day was fixed at 10 for Common Quiail, 8 for
European Turtle Dove, 4 for Eurasian Woodcock, 3 for
Common Woodpigeon and Common Blackbird, and
totally 2 for Patridges during 2015-2016 hunting
season, also same hunting limit for game birds during
2017-1018 hunting season except Turtle Dove,
Eurasian Woodcock limited both 5 and Common
Woodpigeon limited 4 (Ministry of Forestry and Water
Affairs General Directorate of Conservation of Nature
and National Parks 2015, 2017). However there is
uncertainty about the reliability and trustability of
these data, because of the little knowledge of the
population dynamics and true status of game birds for
each region of Turkey. Accordingly, it is obvious that
specific census and monitoring program for game
birds of Turkey are required. On the other hand,
studies on game birds (particularly for Partridges and
Quail) in Turkey have mostly focused on captive
breeding, egg hatching performance and releasing to
nature for hunting, and also on partridge and quail
farming for food (Kocak and Ozkan 2000; ipek et al.
2004; Yilmaz and Tepeli 2007; Karabag et al. 2010;
Yamak 2015). Though, it is known that the game birds
mentioned above, except Eurasian Woodcock the
winter visitor, breed in various regions of Turkey
(BirdLife International 2017).

Consequently, it is necessary to gather information
about the population of game birds to properly
preserve and manage in each region of Turkey where

the hunting is popular. In this study the results of
regional survey of some game birds in Bolu, Turkey are
presented to provide the true status of birds and
reliable population estimates for avoidance of the
conflict between conservation of game birds and
hunting tourism.

MATERIALS AND METHODS
Study Area

Bolu Province is located in the western Black Sea
Region with an area of 827 ha (40°43'N, 31°36'E), and
surrounded by Zonguldak in the north, Karabik in the
north east, Cankiri in the east, Ankara in the south,
Bilecik and Eskisehir in the south west, Diizce and
Sakarya in the west. The average altitude is 1000 m,
while the central district's altitude is 725 m.
Approximately 56% of the province of Bolu is covered
with mountains reaching up to 2500 m. Kéroglu and
Abant Mountains is located at the south, and Bolu
Mountains at the north-west of the city. On average,
12% of the Bolu area is covered with plains, 18% with
agricultural and 59% with woodland areas. It has
continental climate in the south and Black Sea climate
in the north, where the annual average temperature is
approximately 10.6 °C, the annual average rainfall is
approximately 5504 mm year' between 1975 and
2011 (Ministry of Environment and Urbanization Bolu
Office 2012). Yenicaga Important Bird Area (40°46'N,
32°01'E), Yedigoller National Park (40°46'N, 31°44'E),
Dortdivan Vulture Restaurant (40°41°'N, 32°02'E) and
Kéroglu Mountains (40°26'N, 31°59'E) are important
wildlife areas of the region.

Field Study and Data Collecting

A total of 18 field study were conducted from
October 2015 to August 2016 in Yenicada IBA,
Yedigoller National Park, Dortdivan Vulture Restaurant
and Koéroglu Mountains (Figure 1, Table 1). The
observations were carried out in the key habitats
mainly agricultural lands, woodland and wetland for
Yenicaga and Yedigoller, and mainly woodland, forest
edges and steppe for Doértdivan and Koéroglu
Mountains. Besides, a dataset containing information
on game birds of Bolu between 2004 and 2016 was
derived from Trakus (bird observer's web page) and
Kusbank (online bird checklist program, nowadays
used as ebird) (Kusbank 2015; Trakus 2016). The field
study was carried out from dawn to dusk, but was not
performed in rainy days. Line transect method has
been performed for observation of target game birds.
Observations were performed with Swarovski 8x42
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Figure 1. The tudy areas.
Sekil 1. Calisma alant.

binocular and 30x telescope. The Canon 7D SLR
camera is used for photography of bird species.

Table 1. Field studies for game birds during 2015-2016.
Cizelge 1. Av kuslart icin 2015-2016 yullarinda gerceklestirilen
arazi calismalart.

Study date Field
24.06.15 Koéroglu Mountains
09.10.15 Yenicaga IBA
17.10.15 Yenigaga IBA
24.10.15 Yenicaga IBA
31.10.15 Yenicaga IBA
19.11.15 Yedigoller NP
20.11.15 Yedigoller NP
21.11.15 Yedigoller NP
24.11.15 Yedigoller NP
25.11.15 Yedigoller NP
28.11.15 Yenicaga IBA
19.12.15 Yenicaga-Dortdivan
27.02.16 Yenicaga-Dortdivan
18.03.16 Yenigaga IBA
15.04.16 Yenigaga IBA
10.06.16 Kéroglu Mountains
20.05.16 Yenigaga-Dortdivan
21.06.16 Yenicaga-Dortdivan

RESULTS AND DISCUSSION

The data obtained from the field studies and online
data sets are presented in Figure 2-3. According to the
results, it has been understood that there is no record
for Chukar Partridge and Grey Partridge in Bolu (Figure
2-3). Besides, it's thought that the breeding
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population of the other game birds except Eurasian
Woodcock evaluated as rare is found in the study area
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Figure 2. Frequency of observations of game birds per
month between 2004 and 2016 in Bolu province.

Sekil 2. Bolu ilinde Av kuglarinin 2004-2016 ylart arasindaki
aylara gére gézlem sikligi.

Chukar Partridge Alectoris chukar and Grey Partridge
Perdix perdix are globally evaluated as “LC" (Least
Concern). Chukar Partridge is a resident species and
present on semi-arid and arid rocky alpine slopes and
mountain deserts, also descend rocky lower altitudes
surrounded by cultivations, pastures, agricultural
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Figure 3. Frequency of observations of game birds per year
between 2004 and 2016 in Bolu province.

Sekil 3. Bolu ilinde Av kuslarinin 2004-2016 yullart arasindaki
gozlem sikligt.

lands, shrubs and bushes (Svensson et al 2009;
BirdLife International 2017). It has a wide distribution
ranging from the Balkans to East Asia (BirdLife
International  2017).  Although the European
population of species is assessed as stable, the
population in Turkey, almost half of the European
population, is thought to have decreased significantly
(BirdLife International 2004a). Over-hunting and
poaching, habitat degradation and human-mediated
hybridization are considered as main threat factors of
species (Panayides et al. 2011; BirdLife International
2017). Furthermore, Grey Partridge is a resident
species for western Palearctic, but locally altitudinal
migration can be observed. It can be found in steppe
regions and open landscapes particularly cultivated
fields. Despite Grey Partridge is assessed as Least
Concern (LC), the species is demonstrated a significant
reduction due to pesticides, over-hunting and habitat
loss in almost every region it is spreaded (Svensson et
al. 2009; BirdLife International 2017). According to the
results of this study, it is thought that these species do
not have natural populations within the boundaries of
Bolu.

Common Quail Coturnix coturnix is globally
evaluated as “LC". It is a summer visitor species for
western Palearctic, and can be found on all continents
except New World. It prefers open habitats particularly
open farmlands with fields of wheat, clover and young
corn (Wetherbee 1961; Svensson et al. 2009; BirdLife
International 2017). Therefore the distribution and
population status of species is mainly influenced by

agriculture. Thus agricultural intensification and usage
of pesticides and insecticides are the main threat
factors for the species (Wetherbee 1961; BirdLife
International 2017). However over-hunting,
hybridization with Japanese Quail, harsh climatic
conditions and increase in mortality rate due to
netting migrating individuals of species are the major
threat factors to be considered for the species. The
species that can be observed in almost every region of
Turkey is assessed as depleted for Europe and
decreased significantly (BirdLife International 2004b;
BirdLife International 2017). According to the obtained
data, the species observed in Bolu between April and
September was recorded most intensively in May-June
period (Figure 2), and it is understood that the species
is a summer visitor for Bolu.

European Turtle Dove Streptopelia turtur is globally
evaluated as "VU" (Vulnerable). The species is
observed as strongly migratory species and has a wide
range distribution including Europe, Central Asia, the
Middle East and North Africa. The species can be
observed as a summer visitor for Turkey in step and
semi-arid ecosystems as well as in various woodlands
(Svensson et al. 2009; BirdLife International 2017). The
Turtle Dove is hunted in Turkey especially during the
pre-migration period in the fall. So with over-hunting
during migration, habitat degradation and diseases
are the major threats. Therefore population of the
species is dramatically decreased in Europe and
central Asia as well as in Turkey, and is assessed
globally as under threat (BirdLife International 2004c;
BirdLife International 2017). According to the results,
the species was observed in Bolu between April and
August (Figure 2). In the study area the species was
recorded most intensively in August, so European
Turtle Dove is evaluated as a summer visitor for Bolu.

Common  Woodpigeon Columba  palumbus
evaluated as “LC" has distributing wide range
throughout western Palearctic. As in Europe, the
species is observed in Turkey as resident or migratory
in a various woodland and open ground types
including human modified habitats. Although the
population of the species in Europe has increased, in
Turkey the population has displayed a downward
trend. Nevertheless the species is considered as
Secure for all Europe (BirdLife International 2004d;
BirdLife International 2017). According to the results,
the species was observed in Bolu between April and
December, thus Common Woodpigeon is considered
as resident for Bolu. In the study area the species was
recorded most intensively in August like as the
European Turtle Dove (Figure 2).
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Eurasian Woodcock Scolopax rusticola is globally
evaluated as “LC". The species can be found in Russia,
Fennoscandia, the Baltic States, United Kingdom,
central Europe and the Caucasus as a resident or a
summer visitor, also in the Mediterranean, Aegean,
Black sea and Atlantic coastal regions as a winter
visitor (Svensson et al 2009; BirdLife International
2017). The species can be observed as a winter visitor
for Turkey in moist woodland as well as in humid,
earthworm-rich, permanent grasslands, scrubs and
bushes (Ferrand et al. 2008; Powell 2012; Brana et al.
2013; BirdLife International 2017). It is more likely to
be observed while feeding on the edge of the moist
woodland at dusk and dawn. Habitat fragmentation
especially in its breeding range, intensification of
agricultural practices and over-hunting are the
significant threat factors for the species (Aradis et al
2008; Powell 2012; BirdLife International 2017).
Because of these factors the species is strongly
declined in Russia, also negative status is considered
for Turkey population, but commonly stable trend is
evaluated for other European population of the
species  (BirdLife International 2004e; BirdLife
International 2017). In the study area, it is understood
that the species can rarely be observed between
January and February (Figure 2). According to the
results, hunting of the Woodcock considering as a
winter visitor for Bolu should not be allowed by
authorities in the study area.

Common Blackbird Turdus merula evaluated as
“LC" has a wide range of distribution including Europe
as a resident or a summer visitor, North Africa as a
resident or a winter visitor, the Middle East as a
resident or a winter visitor and west Asia as a resident
or a winter visitor. The species is commonly resident
for Turkey. The species can be found in various
habitats from its original habitat open woodland to
parks, gardens, farmland and groves. An important
threat factor for the Turkish population is unknown,
also European population growth of the species is
positive. Nevertheless agricultural intensification and
hunting have been reported as the major threats for
the population of the species in Britain and Spain
(Svensson et al 2009; BirdLife International 2017).
According to the obtained data, the most common
species among the target game birds in the study area
is the Blackbird. The species was observed in Bolu
during almost the whole year, thus the species is
evaluated as a resident for Bolu (Figure 2).

CONCLUSION

As a result, it is thought that wild Partridges
population do not occupy the study area, however
detailed studies are required particularly for Chukar
Partridge population in Bolu. In addition, Eurasian
Woodcock population could rarely be observed in the
study area. Although Turtledove is found in the study
area, the population of the species is globally
eavaluated as"Vulnerable” according to IUCN criteria.
Consequently, wildlife managers and authorities
should not allow hunters to shoot these game birds in
the hunting season of Bolu. On the other hand,
hunting can be granted for other game birds, but
hunting should be conditional on lower amounts (no
more than five depending on the population size of
the species) for especially Quail. Finally, detailed
studies required for the population estimates of the
game birds, and regular observations should be
conducted by wildlife managers, conservationists and
bird observers together to ensure gathering these
information are reliable and trustworthy.
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Abstract. Stocking density is one of the important issues in turkey meat production
which is enjoyed by consumers as a source of animal protein. This issue is examined
in terms of both animal welfare and efficiency in this research. The commercial hybrid
white broiler turkey line Hybrid Converter poults were individually numbered
following hatch. Study took place on 200 poults. 25 males and 25 females were set in
4 different floor sized cages according to sex. Slaughter age weights in those cages
were set to be 30, 40, 50 and 60 kg m respectively. Blood was collected in 2" and
6t weeks and slaughter ages of 16 weeks for females and 20 weeks for males. Blood
laboratory analyses were made after collection where each numbered individual in
the pens was taken as a replicate. Findings obtained from the study were interpreted
for animal welfare and economic issues based on general practice and stress level in
the world and our country by subjecting statistical analysis. Stress on the poults have
been found to be increasing depending on increasing stocking density and it was
concluded that it would be appropriate in terms of animal welfare and ethical
conviction for not exceeding certain limits of stocking density within terms of
efficiency.

Etlik Hindilerde Yerlesim Sikliginin Bazi Kan Stres Parametrelerine Etkileri

Anahtar kelimeler:
Hindi, stres, refah, kan
parametreleri

Ozet. Yerlesim siklig), diinyada ve iilkemizde sevilerek tiiketilen bir hayvansal protein
kaynagi olan hindi eti Uretiminde Uzerinde durulan 6nemli konulardan birisidir. Bu
konu, hem hayvan refahi bakimindan incelenmekte, hem de genel performans ve
verimlilik bakimindan degerlendirilmektedir. Bu arastirmada, konu iki acidan da
degerlendirilmeye calisiimistir. Calismada ticari melez hatlardan Hybrid Converter
beyaz etlik hindi palazlari, yumurtadan cikisi takiben numaralandirilarak kullaniimistir.
Calisma 200 adet hindi palazi Uzerinde yapilmis olup kesim yasinda metrekareye 30,
40, 50 ve 60 kg canli agirlik gelecek sekilde farkl ebatlarda yapilmis bolmelere erkek
ve disi ayri olmak tzere, 25'er adet palaz yerlestirilmistir. 2. Haftalik yasta hayvanlar bu
bdlmelere alinarak yerlesim sikhgr etkisi ortaya ¢ikarilmistir. Kan alim islemi 2. ve 6.
hafta ile kesim yasinda yapilmis olup, analizler bakimindan her bir birey yetistirildigi
sartlar altinda tekerriir olarak degerlendirilmistir. Calismadan elde edilen bulgular
istatistik analize tabi tutularak, dinyada ve Ulkemizdeki genel uygulama ve stres
dizeyine bagli hayvan refahi bakimindan degerlendirilmistir. Hindilerde stresin
yerlesim sikhginin artisina bagh olarak yukseldigi tespit edilmis, hayvan refahi ve
verimlilik bakimindan belirli sinirlarin asilmamasinin etik olarak uygun olacagi
sonucuna varilmistir.

aThis article was compiled from Ph.D. Thesis of the researcher.
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INTRODUCTION

Turkey meat production is an important branch in
the poultry meat industry in Turkey as it is in the world.
As the world’s population grows, demand for animal
protein increases more than the production does. As
the world’s population was 6.127 Million in 2000, the
turkey meat production was 5.061 Mton worldwide,
where the population went up to 7.052 Million as the
production just increased to 5.609 Mton. This shows
the increasing output gap for protein coming from
turkey meat in the world and in Turkey as it can clearly
be seen on figure 1 representing the population and
production change from 2000 to 2012 (FAO 2015;
TUIK 2016).

=g S|laughtered turkeys (pcs) e==pg=== Population of Turkey (100)
es=fil== Production (Mton) World Population (million)
800.000 8.000

} - 7.000

700.000 - 6.000
- 5.000
600.000 T T T T T T 4.000

2000 2002 2004 2006 2008 2010 2012

Figure 1. Turkey, World Population and turkey meat
production from 2000 to 2012 (FAO 2015; TUIK 2016).

Sekil 1. 2000 — 2012 yulart arasinda Tiirkiye'de ve diinyada
hindi eti tiretim miktarlart.

Turkey meat is a nutritive and precious source of
animal protein as seen on Table 1. It has a delicious
unique aroma and taste as well. The protein level is
similar to cows but less in fat. This makes turkeys a
better option for people on a diet (Eratalar and Bulut
2007) as seen on Table 1.

Table 1. Nutritional value of 100 g meat from different farm
animals (Ertugrul 1997; Ergtin et al., 2001).

Cizelge 1. Farkli ciftlik hayvanlarina ait 100 g etin besin
degeri.

Broiler Turkey Cattle Lamb
Energy (kcal kg 215 160 194 228
Protein (g) 18.6 204 20.0 14.0
Fat (9) 15.1 8.0 12.0 18.0

In Turkey, public request is mostly leg and wing
meat of poultry where European countries and United
States mostly demand on breast meat. This may give
Turkey an option of selling wings and legs in the
country and exporting breast meat to Europe soon for
a better profit. Meanwhile, it should be taken into
consideration to make more advertisements to
achieve a better community understanding of how
healthy turkey meat is.

Turkeys can only show their genetic potential of
growth and meat yield under the best environmental
conditions. In the production farms, stocking density
is one of the most important primary factors affecting
the birds’ performance as well as lighting, ventilation
and optimum heating.

Surely, animal ethics and welfare should be taken
into consideration when organizing the optimum
stocking density for production with economical
aspects.

In a research, Noll et al. (1991) set 2.2 and 4.8 male
turkeys per square meters. Researchers arrived at the
data that the birds at higher stocking density had less
live weight than the others. As well, a supporting
research result comes from Dogrul et al (2005).
Researchers have designed a work with 3 and 4 birds
m-2 and concluded that birds reared at higher stocking
density (SD) resulted in worse growth performance.

Also Mirabito et al. (2002) shares the data that
decreasing the levels of stocking density brings no
difference in performance and health issues but
worsens the economic aspects in production. Hafez
and Hagen (2003) also showed that there is no
significant difference between SD groups for turkey
poults in terms of health and immune response. Cetin
and Ogan (1997) reported that increasing stocking
density conditions made the antibody titers fall after
vaccination in broiler chickens. Houshmand et al
(2012) found that there has been no difference
between stocking density groups of 10 and 16 broiler
chickens m2on blood glucose levels and H/L ratios. In
contrast Qaid et al (2016) found that except blood
glucose levels stress indicators as decreasing H/L
levels and increasing heterophyl levels showed that
there is an impact of stocking density on stress of the
broiler chickens. Azzam and Gogary (2015) also
reported that there has been no change on blood
glucose levels of chickens reared at stocking densities
of 11.90 birds m=2and 16.66 birds m=.

As stress indicators, blood glucose, lymphocyte
count, leukocyte count, heterophyl count and
Heterophyl/Lymphocyte (H/L) ratio were by Maxwell
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et al. (1990), Martrenchar et al. (1997), Patterson and
Siegel (1998) and Houshmand et al. (2012).

As seen there have been several researches about
SD for chickens and turkeys. But, there is no similarity
for these researches for bird races, SD levels,
environmental conditions etc. This research s
important for introducing the present condition for
determining the stocking density effect on stress levels
of turkeys in contrast to turkey production in Turkey.

MATERIALS AND METHODS

The animal material of the research was obtained
from Bolca Hindi which is a turkey meat production
company integration founded in Bolu, Turkey. The
hatching eggs were obtained from 42 week old Hybrid
Converter breeders which were reared in the same
breeder house. 200 hatching eggs of these breeders
were hatched in the company’'s hatchery and were
transferred to the production farm of the company
immediately after automatic vaccination, sexing and
beak trimming at the hatchery. The birds were
randomly aluminum wing banded, numbered from 1 -
200. So, all the birds would be personally tested as a
replicate for the connected blood parameters.

Research took place in commercial company's
turkey farm and cages were built in before the
research was set. Female cages were 8.245 m?, 6.179
m?, 4.943 m? and 4.125 m? for 30, 40, 50 and 60 kg m"
2 estimated live weight at the slaughter age of the
birds. Male cages were 15.443 m?, 11.575 m?, 9.363 m?
and 7.727 m? for 30, 40, 50 and 60 kg m™ estimated
slaughter weight of the poults.

Birds were placed in 8 pens 4 male pens and 4
female pens with 25 birds in each pen. In the first 2
weeks birds were reared in rings for better start and
the rings were removed at the 2" week. So, the SD
(stocking density) effect was put on in the 2" week.
The SD levels were arranged for the birds’ estimated
slaughter weights of 30, 40, 50 and 60 kg m=.

The slaughter weights (SW) of the birds came up
higher but not more than 2.5% than the estimated SW
set at the beginning of the study.

Vaccination program for the birds used by the
company is shown at Table 2.

Male birds were fed with 8 different types of feed
where females were fed with 7 different feed in the
rearing period. Males were slaughtered at the 20t
week where females were at 16" week which were the
suitable and the present application at the time of the
study.

Feed and water were given ad-libitum. All the feed
were obtained from Bolca Hindi's feed mill. The

chemical and physical composition of the feed is
shown in Table 3.

Lighting program was the same for all the birds
with a beginning of 100 lux florescent light at bird level
and after 2" day dark period began with 30 minutes
and increased 30 minutes every day up to 6 hours of
dark and 18 hours of light which was continued till the
end of the rearing period. 100 lux was decreased to 75
lux at day 7 and it was decreased to 50 lux at the 2n
week and went on till slaughter age.

The poults arrived at the farm were reared at
37.0+0.5 °C and the temperature was decreased 0.5 °C
daily till the rearing environment is finally 20.0 °C and
this temperature (20.0 °C = 0.5 °C) was kept till the
slaughter age.

Proper ventilation was obtained by an automatic
environment control system controlling the side
curtains during the whole period of the study.

Health control was done by the company's
veterinarian where no drugs and feed additives were
used during the study.

The bedding material was disinfected, dry
pinewood shavings which was spread about 5 kg m
to the ground homogeneously.

Blood sampling was done in 2", 6" weeks and at
the slaughter age of 16" week for females and 20%
week for males. Blood was taken by veterinarian of the
company and 2.5 cc sterile single use injectors were
used with green tip needles. 2 cc bloods were taken
from each bird and were transferred into 3 ml EDTA
tubes containing EDTA for the blood not to coagulate
until reaching the lab. Samples were taken from a total
of 40 and 10 birds of each stocking density group. The
bloods were immediately taken to the lab in an
environment controlled carrying box. Blood sugar,
leucocyte, erythrocyte, hemoglobin, thrombocyte,
lymphocyte counts were taken, hematocrit value and
erythrocyte volume was determined by the private
laboratory experts with suitable experimental blood
kits for poultry.

Table 2. The vaccination program used in the experiment.
Cizelge 2. Denemede kullanian asilama program.

Time Vaccine Type Method The disease
After hatch HB1  Active Sprav Newcastle D.
7. Day TRT Active  Spray TRT

Clone
21. Day Active  Spray Newcastle D.
30
35. Day TRT  Active Spray TRT
56. Day Lasota Active Spray Newcastle D.
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Table 3. Feeds' chemical and physical contents for the rearing period.
Cizelge 3. Yetistirme dénemi boyunca kullanilan yemin fiziksel ve kimyasal 6zellikleri.

Feed No 301 302 303 304 305 306 307 308
Weeks 0-2 2-4 4-6 7-9 10-12 13-14 15-16 17+
Crude protein (%) 285 275 26 235 215 195 18 17
ME (kecal kg™") 2750 2850 2950 3050 3125 3225 3350 3400
Methionine 0.74 0.69 0.63 0.56 0.5 0.44 0.4 037
Meth. + Syst. 1.21 117 1.07 10 0.9 0.8 0.72 0.68
Lysine 1.85 18 166 1.55 14 12 1.02 0.9
Calcium 145 14 14 13 12 11 1.0 1.0
g:‘%::::)'fus 0.78 0.75 0.75 0.65 0.6 0.55 05 05
Sodium 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.18
Threonine 1.1 11 1.04 10 0.93 0.76 0.64 058
Tryptophan 0.34 03 027 0.25 0.23 02 0.18 0.17
Arginine 1.98 1.94 179 1,63 144 124 1.05 093
Structure of the Crumble Pellet Pellet Pellet Pellet Pellet Pellet Pellet

feed

The data achieved from blood sampling and
analyses were computed with Minitab 14 statistical
analysis software program using variance analysis and
Duncan Test (Duzglines et al, 1987; Sheskin 2000;
Minitab 2014).

The non-homogeneous data of blood parameters
were transformed using square root transformation Y
VP equality. All blood samples were analyzed
separately by a linear model as shown below.

Yi=u+ai+ej

Y;j :ith stocking density group, j" week observed value
u : population mean for the blood parameter

a; : it stocking density group effect

ej :random error

RESULTS AND DISCUSSION

The findings of the research suggests that blood
glucose levels of female turkeys are not affected by the
SD at 6 weeks of age where male turkeys are at the
same age as seen on Tables 4 and 5 respectively. As
another outcome, blood glucose levels of female
turkeys have changed statistically at the age of
slaughter where males were not affected at the
slaughter age. This consequence may have come forth
because males were slaughtered at the age of 20
weeks where females were at 16 weeks. So, by the
passing 4 weeks males may have overcome stress and
may not have showed any indicator at the slaughter
age after 16 weeks.

The findings of the research are in harmony of the
results of the research made by Khadjeh et al. (2004)
on local turkeys. They found BC (Blood Glucose) levels
of 342.3 + 152.6 g 100 ml"". Assuming the standard

deviation these findings are numerically similar as
seen.

Table 4. Blood glucose levels of female turkeys reared under
different SDs.

Cizelge 4. Farkli yerlesim sikliklarinda yetistirilen  disi
hindilerde kan seker diizeyleri.

SD, kg m2 Blood glucose Levels, g 100 ml-' (XSX)
Week 2 (start) 6 16

60 274791444 290.18+6.04 294.18+2.482
50 276.18+4.36  293.87+3.38 174.31+£5.32b
40 271.72+1.66  296.06+2.63  282.34+12.73?
30 266.40+4.67  297.70+3.41 195.54+8.03b
SX 2.00 2.01 9.24
F 119 0.63 56.05
P >0.05 >0.05 <0.01

The statistically different data is shown as small uppercase
characters and P values are as given. (SD: Stocking Density).

As another outcome of the experiment,
Lymphocyte counts (LC) were found to be changing
during the lifespan of the birds. At slaughter age, LC
was found to be higher in both male and female birds
reared at a SD of 30 and 40 kg m™. Also at 6 weeks
where LC of females were not significantly different, LC
of males were found to be significantly different as
birds reared at lower SD levels had higher LC levels.
Decreasing LC shows the stress on the birds reared on
higher SD. However there has been no other
parameter backing up the statistically important
differences in LC, itself can be told to be an indicator
of stress as the increasing H/L ratio which may occur
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by decreasing LC by itself Gross and Siegel (1983). LC
values can be seen on Table 6.

Table 5. Blood glucose levels of male turkeys reared under
different SDs.

Cizelge 5. Farkli yerlesim sikliklarinda yetistirilen erkek
hindilerde kan seker dlizeyleri.

SD, kg m2 Blood glucose levels, g 100 ml"' (X£SX)
Week 2 (start) 6 20
60 272.69+1.59 2914345792  268.17+7.89
50 272.0342.81 304.71+6.69*  281.49+14.64
40 278.64+4.12  286.19+5.31%  25143+13.94
30 278944390 289.85+4.28%  257.17+3.78
SX 1.63 291 5.6
F 1.34 2.09 1.45
P >0.05 <0.05 >0.05

The statistically different data is shown as small uppercase
characters and P values are as given. (SD: Stocking Density).

As it is specified by some researchers (Maxwell et
al, 1990, Martrenchar et al., 1997) H/L ratio is a stress
indicator for poultry. The increase in H/L ratio is known
to be the indication of stress and the inclination of this
parameter numerically is told to be because of the
drop in lymphocyte counts where stress is imminent.
As it can be seen on the Tables 6 and 7 the stress on
turkeys are increasing especially on females and there
is a permanent stress on birds during the whole
rearing period where the SD effect is actual.

CONCLUSION

Stress is one of the main points of animal welfare.
In Turkey birds are reared under stocking densities of

Table 6. Lymphocyte count of female turkeys reared under
different SDs.

Cizelge 6. Farkli yerlesim sikliklarinda yetistirilen  disi
hindilerde lenfosit sayilart

SD, kg m2 Lymphocyte levels, g 100ml-' (X+SX)
Week 2 (start) 6 16
60 81.44+3.96° 88.18+236 72.48+0.74>
50 78.53+4.222 100.00+0.01 73.17+2.57"
40 73.26+3.76%  92.9+2.68 88.37+2.102
30 64.24+3.40%® 90.65+8.45 96.38+5.092
SX 2.12 2.31 2.19
F 4 1.35 15.12
P <0.05 >0.05 <0.01

The statistically different data is shown as small uppercase
characters and P values are as given. (SD: Stocking Density).

Table 7. Lymphocyte count of male turkeys reared under
different SDs.

Cizelge 7. Farkli yerlesim sikliklarinda yetistirilen erkek
hindilerde lenfosit sayart.

SD, kgm2  Lymphocyte levels, g 100 ml-' (X+SX)
Week 2 (start) 6 20
60 79.01+4.31 57.04+£5.279 62.12+0.372
50 7498+7.12 80.47+0.90° 57.73+3.89°
40 70.04+537 96.93+1.78*  66.11+0.842
30 65.95+3.72 108.80+1.59® 65.15+2.852
SX 2.66 341 1.29
F 1.2 46.61 2.59
P >0.05 <0.01 <0.05

The statistically different data is shown as small uppercase
characters and P values are as given. (SD: Stocking Density).

40-50 kg m=2 The experiment was designed to
evaluate the current situation in the country on the
term of stress and to find out if there is a change in
stress on animals by SD if the SD is increased or
decreased.

As it is told by many researchers, the main stress
parameters are BC, LC and H/L ratios where mainly BC
and LC specify the stress (Maxwell et al, 1990;
Martrenchar et al., 1997).

In the experiment LC counts were found to be
decreasing in parallel with the increasing SD levels.
The stress on animals can be seen during the whole
rearing period where LCs were found to be higher in
lower SDs and less at higher SDs of 50 and 60 kg m=
as it can be seen on Tables 6 and 7.

Also, BC was found to be higher in various periods
of rearing period on higher SDs. This is also a sign of
stress on birds just as LC counts demonstrate.

As a summary it can be said that the stress on
turkey broilers tends to increase with the increase in
SDs. The break point of incipience of stress seems to
be between 40 — 50 kg m? SDs and there should be
further and more detailed researches should be
undertaken to determine the point of commencing
stress as a SD level. So this level should be used as a
barrier for animal welfare as a limiting parameter.

From the outcome of the research it can surely be
told that in terms of animal welfare and stress the
amount of stress on turkey broilers increase at higher
SDs. However, there has been no significant change on
performance parameters during the research of
turkeys reared under different SDs, stress have been
ongoing for the whole rearing period which should be
taken into consideration as an animal welfare aspect.
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	BULGULAR VE TARTIŞMA

	Çalışmada armut genotiplerinin suda çözünür kuru madde miktarı (SÇKM) %10.00 (21 SLV 04) ile %24.90 (21 SLV 22) arasında değişmiştir. Bostan ve Şen (1991)’e göre, %9-16.2; Karadeniz ve Kalkışım (1996)’a göre, %10.60-14.10; Edizer ve Güneş (1997)’e göre, %10.88-15.44; Yarılgaç ve Yıldız (2001)’a göre, %17.00-9.80; Özrenk (2002)’e göre ise %7-16.6; Demirsoy et al., (2007)’a göre, %9-15.1; Uzun ve Karadeniz (2010)’e göre, %18-8.5; Özkaplan ve Yarılgaç (2010)’a göre, %7.0-16.25; Öztürk ve Demirsoy (2010)’a göre, %11.0-16.2; Çiftçi et al., (2011)’a göre, %7.0-19.7; arasında olduğu diğer araştırıcılar tarafından bildirilmiştir. Elde edilen sonuçlara bakıldığında SÇKM oranlarının diğer araştırmaların sonuçlarına göre yüksek çıktığı görülmektedir. Bu durum yörenin özellikle yaz aylarında çok sıcak geçmesi sonucunda genotiplerin su kaybının fazla olduğu şeklinde yorumlanabilir.

	SONUÇ

	KAYNAKLAR 

	BULGULAR VE TARTIŞMA

	Yeşil Yem Verimi, Yeşil Yem Tohum Oranı-1

	Ham Protein Kazancı, Bitki Boyu ve Kök Uzunluğu 

	Ham Protein, Kül, Yağ, Selüloz 

	NDF, ADF, ADL, Metabolik Enerji Değerleri

	Mineral madde içerikleri


	SONUÇ

	KAYNAKLAR

	BULGULAR VE TARTIŞMA

	BULGULAR VE TARTIŞMA

	Yerel halk ile yapılan görüşmeler sonucunda Mustafa Kemal Paşa ilçesi, Garipçetekke köyü yakınlarında zehir kullanımı kaynaklı çok sayıda hayvanın telef olduğu tespit edilmiştir. Bu hayvanlar arasında evcil köpekler, tilkiler, kirpiler ve bazı kuş türleri bulunmaktadır (Şekil 7).
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