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Abstract

Turkiye meets about 7% of the world tomato production. The most severe
effects of climate change are seen in agriculture. The increase of salinity in
agricultural lands reduces the usable area and affects the growth, development
and yield of the products grown. The salinity problem in the Igdir Plain, which
has a microclimate feature, causes the region to not be used at full capacity and
to obtain sufficient yield from the products grown. The aim of this study is to
determine the effects of synthetic strigolactone GR24-rac against salinity at the
gene level in H-2274 tomato cultivar grown under saline conditions for the first
time. In the experiments carried out for this purpose, the effects GR24-rac
applied at 10 nM and 100 nM doses to H-2274 tomatoes grown at 150 mM salt
concentration were determined at the gene level. The mRNA levels of the
genes encoding the stress enzymes catalase, superoxide dismutase and
glutathione reductase and the transcription factors SIWRKY31, ERF84,
LeNHX1, HKT1;2 were determined by Real-Time Quantitative Polymerase
Chain Reaction. Results showed that GR24-rac application controlled the
regulation of genes and transcription factors and helps the plant to cope with
high concentration salt. We concluded that the data obtained as a result of the
study will open a new avenue for researchers to increase the tolerance to
salinity in tomatoes.

Key words: GR24-rac, gene expression, gPCR, H-2247 type tomato.

1. INTRODUCTION

Drought, one of the most obvious consequences of global climate change, has caused a high
increase in irrigated agricultural areas. This increase in irrigation needs significantly increases salinity
in agricultural areas (Dikilitas and Karakas, 2012). In arid and semi-arid agricultural areas, soluble salts
accumulate on the soil surface and soil salinity occurs with the increase in water consumption of plants
and capillary water movement (Kiran et al., 2014). The osmaotic effect of salinity in the soil causes
osmotic stress in plants and limits the growth of plants (Okhovatian-Ardakani et al., 2010). Although
tomato is a moderately salt tolerant plant, this resistance can vary in different tomato varieties (Kiran et
al., 2014). In saline conditions, the germination rate and percentage of tomato seeds decrease (Cuartero
and Fernandez-Munoz, 1999), in parallel to vegetative growth and yield decrease (Maas, 1986).

Fourty-six percent of the land on earth is located in climatically arid and semi-arid regions
(Karaoglu and Yalgin, 2018). About half of the irrigated lands are experiencing salinity issue and it is
known that the agricultural productivity of approximately 954 million hectares of land worldwide is
restricted due to salinity (FAO, 1998).Various researchers have reported that salinity stress on plants
negatively affects vegetative growth and yield (Murphy et al., 2003; Mensah et al., 2006; Bressan, 2008).

Strigolactones (SLs) are hormones that has been the subject of rapidly increasing studies in the
last decade, has a direct effect on root and stem development architecture in plants, promotes the

Received: 26-10-2022 | Accepted: 22-11-2022
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germination of parasitic plant seeds and protects plants against abiotic stress. SLs are a class of terpenoid
lactones and are produced in the carotenoid biosynthesis pathway. SLs was first purified from the roots
of the parasitic striga plant in 1966 (Cook et al., 1966). Its chemical structure was revealed and defined
in 1972 (Cook et al., 1972). With the discovery of SLs, new research opportunities have emerged for
researchers on the hormonal regulation of plants and their adaptation to environmental conditions.
Besides from its effect on branching architecture, SLs are known to take part in many different biological
functions in plants and interact with other hormones to prepare the plant for abiotic conditions such as
temperature, coldness, salinity, and light (Saeed et al., 2018). Today, SLs are produced synthetically,
giving researchers the opportunity to use this new hormone. GR24 is a synthetically produced SL
analogue substance and studies on how this substance affects the plant under abiotic stress conditions in
vitro are very popular.

In a study conducted by Karakas et al., (2013), 50, 100, 150, 200, 250 and 300 mM NaCl were
applied to Ayas, H-2274, Falcon, SC2121 and Rio Grande tomato cultivars under in vitro conditions.
According to the results it was found that Rio Grande and H-2274 cultivars were most sensitive to
salinity at 150 mM NaCl concentration. It was determined that the vegetative growth of H-2274 cultivar
decreased considerably at 150 mM NaCl concentration, and when this dose was exceeded, the plant
could not germinate. In the study carried out by Kiran et al., (2014), drought stress was applied to TR-
68516, Rio Grande, TR-63233 and H-2274 tomato cultivars. It was reported that TR-63233 and H-2274
varieties were damaged the most by drought stress.

In the last two studies mentioned above, it is seen that the H-2274 tomato variety is sensitive to
both salinity and drought stress. Therefore, we aimed to increase salt resistance with GR24 application
in H-2274 variety is based on this information in the literature.

There are wide variety of studies showed that abiotic stress factors change the regulation of the
genes which are related to stress defence genes (Kurt et al., 2021; Aydin et al., 2021; Kurt et al., 2022).
In the study carried out by Gharsallah et al., (2016), 150 mM concentration of NaCl was applied to 20
tomato cultivars grown in Tunisia and the changes in the mRNA levels of 11 transcription factors were
examined against time. Moreover, catalase (CAT), ascorbate peroxidase (APX) and glutathione
peroxidase (GPOX) antioxidant enzyme activities were also measured by fluorometric methods in the
study. Accordingly, it was determined that stress enzymes increased with salinity stress, and
transcription factors were expressed differently according to tomato variety. In a study conducted by
Wang et al., (2013), it was shown that the SIBADH gene, whose activity was increased in salty conditions
in a transgenic tomato variety Micro-Tom, confers salt tolerance to the plant. Researchers have shown
that the expression of this gene transferred to tomato from the aquatic plant Suaeda liaotungensis Kitag.
increases with salt, and this increase stimulates the plant to tolerate salt. An important review on the
adaptation of SLs to abiotic stress conditions in plants belongs to Mostofa et al., (2018). Using the phrase
"the rising path in plant research™ for SL and its synthetic analogue, GR24, the researchers argued that
the importance of using this substance against abiotic stress in plants, so that an increase in yield is not
a dream, especially in agriculture in saline soils.

While there are many studies in the literature on salinity stress in tomatoes, tolerating the salt stress
with SL is missing. We think that this deficiency in the literature will be filled with the data obtained
from the present study and that new studies on the salinity problem in tomatoes will be pioneered.

The present study aims to determine the effects of synthetic SL GR24-rac against salt stress on H-
2274 tomato type by comparing gene expression levels of the salt stress related genes catalase (CAT),
superoxide dismutase (SOD), glutathione reductase (GR), and abiotic stress related transcription factors
SIWRKY31, ERF84, NHX1, and HKT1;2.

Journal of Agriculture 2022; 5 (2) 1-13 https://derqipark.orq.tr/tr/pub/ia| 2
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2. MATERIALS and METHODS
2.1. Germinating the Tomato Seeds

The seeds of H-2274 tomato type were obtained from commercial seed supplier Arzuman
Tohumculuk (Turkiye). The seeds were surface sterilised with 10% (v/v) sodium hypochlorite for 10
minutes and rinsed three times with sterile deionised water. The seeds were placed between sterile filter
paper inside petri dishes and incubated at 27°C for two days in dark conditions. When radicle emerged,
the plantlets transferred to % Hoagland solution (Hi-Media TS1094, India) and the growth conditions
were adjusted to 25°C/18°C (16 hours day/8 hours night photoperiod), 40-50% humidity until four-
leaved stage. When the plants at four-leaved stage, the plants were transferred to pots including 1:3
(w/w) peat:perlite and watered with %2 Hoagland solution including 50 mM, 100 mM and 150 mM NaCl
every other day, respectively. The control group was watered only with % Hoagland solution. When the
watering reached to 150 mM concentration (3" day after transferring to pots), two doses of (10 nM and
100 nM) GR24-rac (Strigolab, Italy) were applied as solution.

Fresh leaf tissues were collected for quantitative Real-Time Polymerase Chain Reaction (QRT-
PCR) at the 3", 6™, 9t 12% 24% hours and 7™ day after the GR24-rac was applied to the plants. The
sampled leaves were frozen immediately using liquid nitrogen and stored at —86°C until RNA extraction.

2.2. Total RNA Extraction and Complementary DNA (cDNA) Synthesis

We used TRIZol® (Invitrogen, USA) following the protocol provided by the manufacturer using
~100 mg of starting material. The RNA pellets were diluted in 0.1 mM EDTA. The concentration of the
extracted RNAs was measured by Nanodrop (MaestroNano, Maestrogen, Taiwan), and the integration
was checked by 1.5% agarose gel electrophoresis. Prior to cDNA synthesis DNase | enzyme (Invitrogen
Cat No: 18047019) applied to 1 ug of RNA to eliminate DNA contamination RNA extracts using the
provided protocol. cDNA synthesis from 1 ug RNA was performed using RevertAid First Strand cDNA
Synthesis Kit (Thermo Scientific Cat No: K1621, USA) following the manufacturers protocol for each
RNA extract. The success of cDNA synthesis was validated with end point PCR of Actin gene
(Gharsallah et al., 2016).

2.3. Designing the Primers, and qRT-PCR Analysis

In the present study we evaluated the effects of GR24-rac on the comparative expression levels of
three stress related genes catalase (CAT), superoxide dismutase (SOD), glutathione reductase (GR), and
four abiotic stress related transcription factors SIWRKY31, ERF84, NHX1 and HKT1;2 under salinity
stress. We used beta-Actin gene as reference gene for normalisation of the qRT-PCR data. To perform
gRT-PCR, we designed the necessary primer pairs as three sets from the related reference transcripts
using National Center for Biotechnology Information (NCBI) Primer BLAST tool (Table 1). The primer
efficiency and the correlation coefficient (R?) were calculated for each primer by the slope of the
regression line in the standard curve. We selected the primers with efficiency values between 90-110%
and the R? value was greater than 0.98 according to the literature (Radonic et al., 2004 and Hrkan et
al., 2018).

gqRT-PCR was performed on Rotor-Gene-Q 5 Plex HRM instrument (Qiagen, USA) using 72-well
carousel. Each qRT-PCR tube (Qiagen Cat. No. 981103) included 5 uL RealQ Plus 2x Master Mix
Green (Ampligon Cat. No. A323402), 0.25 uL of 10 picomoles of each primer, 20 ng cDNA and
nuclease free water to 10 pL. Reaction conditions were following 15 minutes at 95°C initial
denaturation, 40 cycles of 15 seconds at 95°C denaturation, 30 seconds at 60°C annealing and 30 seconds
at 72°C elongation. We added melting curve analysis to validate specifity of the amplicons from the
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temperature 55-90°C. gRT-PCR data was analysed with Rotor-Gene-Q 2.3.5 software using relative
quantification 2-244¢method (Livak and Schmittgen, 2001).

Table 1. Designed and selected primers for Quantitative Real-Time Polymerase Chain Reaction

Primer Name Reference Sequence (5" —3") Tm Expected
Transcript (°C) Amplicon Size
(bp)
SI_CAT_1 F CCATCACCATGGATCCCTCTA 58.38 86
NM_001247898.1
SI_CAT_1 R GTACACAGGACCACCAGCAT 59.68
SI_SOD_1_F TCTCACTGGTCCACAGTCCA 60.11 108
NM_001311084.1
SI_SOD_1 R CCAGCATTTCCGGTGCTTTT 59.68
SI_GR_1_F AATTTTGGGGCTTCGGTTGC 59.97 102
NM_001247314.2
SI_GR_1_R TACACATCCCCGAAGCACAC 60.04
SI_WRKY31_1 F TTCGCCTTCCTCTTACTTTGCT 59.96 103
NM_001319981.1
SI_WRKY31_1 R CGTCGGAGATGGAAGAAGGTTTG 61.47
SI_ERF84_1 _F GCTCAAAGGGGTTATGGAGGT 59.71 84
XM_004237769.4
SI_ERF84_1 R CAGGCTTGTATCTTCTTCGAGC 59.14
LeNHX1_1_F TCAGCAAATTAAAAGAGACCGAG 57.14 90
NM_001246987.1
LeNHX1_1_R TGGTTCCAAGTTCAAAACCCATAC 59.66
HKT1;2_1 F TGTGTTGTGGAGAAAGACAAAATGA  59.58 96
NM_001302904.1
HKT1;2_1_R TCCAACTGTCCCATATGCACTTA 59.48
SI_LACT_1 F TGCATTCCCTGACTGTTTGC 59.04 110
NM_001330119.1
SI_ACT_1 R TCCTCTCCGTCTGCCATCTT 60.32

Tm: Melting temperature.
2.4. Statistical Analysis

The experiments were performed as biological (pooled prior to cDNA synthesise) and technical
triplicates and each replicate included five plants. The descriptive statistics of the triplicate data were
calculated as mean * standard deviation, and one-way ANOVA with post-hoc analyses (LSD) were used
for mean comparison of the gene expression values using RStudio 2022.07.1 with the packages psych
(2.2.9) (Rewelle, 2022) and agricolae (1.4) (Felipe de Mendiburu and Yaseen, 2020).

3. RESULTS and DISCUSSION
3.1. RNA Extraction, cDNA Synthesis and gRT-PCR Analysis

RNA extraction from each leaf tissue were successfully performed to synthesise cDNA (Table 2).
The concentration was ranged between 167.19 to 1715.27 ng uL*. The success of cDNA synthesise was
validated with the specific amplicon of Actin reference gene by end-point PCR.

According to the qRT-PCR results, the cycle thresholds were ranged between 16.10-25.79 for
CAT, 16.62-22.20 for SOD, 20.67-26.95 for GR, 19.26-28.24 for SIWRKY31, 25.34-30.1 for
SLERF84, 26.36-32.40 for LeNHX1 and 21.33-24.98 for HKT1;2, which are in ideal range for gRT-
PCR analysis. The melt curve analysis showed only one peak for each studied gene which validated the
specific amplification.
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Table 2. Information about the extracted RNAs

Sample ID*  Concentration (ng uL™Y) A260/A230 A260/A280

KO

T3

T6

T9

T12

T24

T7d
TS10_3
TS10_6
TS10_9
TS10 12
TS10_24
TS10_7d
TS100_3
TS100_6
TS100 9
TS100_12
TS100_24
TS100_7d

684.12
360.30
1715.27
697.63
705.63
1209.70
545.29
663.22
1322.94
360.06
1641.59
312.31
962.04
690.58
986.41
701.26
950.79
167.19
1234.49

1.367
0.783
1.483
1.685
1.606
1.407
1.088
1.067
1.271
1.546
1.693
1.082

1.18
1.197
0.953
1.081
1.617
0.881
1.176

2.007
1.874
1.912
2.042

2.02
2.086
1.683
1.861
2.005
1.931
2.022
1.908
1.749

1.97
2.063
1.603

1.97
2.004
1.964

*Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM
and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

gRT-PCR results showed that expression of CAT relative to control (K-0) started to increase after
ninth hour (10-fold) of salt application and turned to “normal” (similar to control) state on the 24™ hour.
The expression reached to peak on the seventh day (40-fold) due to salt accumulation (Fig. 1). These
results showed that plant tolerated the salinity on the 24™ hour. Application of 10 nM GR24-rac increased
the expression of CAT on all the samples except 6™ hour. The expression of CAT reached to peak on
the 7t" day (64-fold) due to salt and GR24-rac accumulation on the growth substrate. On the dose of 100
nM GR24-rac the expression of CAT increased until 12" hour and decreased on 24" hour and 7t day.

K0 T3 T4 T8 T2 T4 T-7d TS10-3 TS106

TSI03  TSI0-12

TS10-24  TS0-7d  TSI03

S100-9  TS100-12  TS100-24  TS100-Td

Figure 1. Relative gene expression changes with standard deviation of catalase encoding gene. Y-axis represents fold
changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance level p < 0.01.
Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM
and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.
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The expression of SOD increased significantly on the 9 hour and 7t" day relative to K-0 with salt
application (Fig. 2). GR24-rac on 10 nM concentration increased the relative expression 9™ hour
significantly (9.2-fold) and turn to stabile state on the 12, 24™ hours and on the 7™ day. 100 nM GR24-
rac increased the expression of SOD on the 9", 12t 24 hours and on the 7™ day, as well. On the 7t
day the expression significantly decreased for both 10 nM and 100 nM GR24-rac concentrations relative
to T-7d sample.

f

fg f fg fg

E gh i ’*‘ i gh gﬁh
o

Figljre 2. Relati.ve gene exp-ressic;n chahges -v-v.ith s-t-e.\nda-r-d de\-/iaitioh'(-)f sﬁbérokiaé diéfﬁutaéé enééding ééne: 'Y-axis
represents fold changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance
level p <0.01. Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-
rac doses 10 nM and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

High level of salinity causes the formation and accumulation of reactive oxygen species (ROS) in
cells. Oxidative stress results activation of enzyme-based defence systems such as catalase, superoxide
dismutase, ascorbate peroxidase and peroxidase (Chawla et al., 2013). In the present study, significant
increases on the expression of CAT and SOD observed meaning that the 100 mM salt application caused
stress on the plant. GR24-rac application of 100 nM concentration was increased the expression more
than 10 nM concentration. Therefore, we can say that 100 nM GR24-rac application was the optimum
dose for GR24-rac to prepare the plant for saline conditions.

Comparative GR expression analysis showed that there was limited statistically significant change
among K-0, salt (T), salt+GR24-rac 10 nM (TS-10), and salt+GR24-rac 100 nM (TS100) groups (Fig.
3). GR expression reached to peak on the 7" day with salt accumulation. GR24-rac application did not
change the expression level of GR significantly. In the plant antioxidant defense pathway,
dehydroascorbate is converted to dehydroascorbate and oxidized glutathione via glutathione (GSSG).
GSSG is reduced by glutathione reductase (GR) enzyme using NADPH (Bray et al., 2000). The duty of
GR is to scavenge the H20: free radical in plant cells. The increase in the GR enzyme in the cells means
that the plant tolerates oxidative stress. In the present study, it was determined that the expression of the
gene encoding the GR enzyme did not show a significant change by salt and GR24-rac applications. We
think that the most important reason for this situation is that the tomato cultivar H-2274 was not stressed
enough to increase the GR activity at the 150 mM salt dose we applied.
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Figure 3. Relative gene expression changes with standard deviation of glutathione reductase encoding gene. Y-axis
represents fold changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance
level p <0.01. Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-

rac doses 10 nM and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

WRKY is a group of transcription factors that regulates tolerance to biotic and abiotic stress,
senescence, seed dormancy, seed germination and some developmental processes in algae and plants
and is also involved in secondary metabolism Schluttenhofer and Yuan, (2014). gRT-PCR results
showed that the gene expression of SIWRKY 31 transcription factor increased by salinity stress (Fig. 4).
Expression level reached its maximum level at the 3" hour after salt application, decreased at the 6™, 9t
and 12" hours, and increased again in response to salt accumulation caused by repeated salt applications
on the 7" day. As a dose of 10 nM GR24-rac, it was determined that SLWRKY 31 expression decreased
only at the 39 hour compared to the salt group, and there was no significant change at other sampling
times. The use of 100 nM GR24-rac as a dose showed parallel results with the use of a 10 nM dose. In
previous studies, it was determined that the WRKY transcription factor increased in many plants,
including tomato plants, in drought and salt applications (Bakshi and Oelmululler, 2014; Huang et al.,
2012; Jiang and Deyholos, 2009; Liu et al., 2011; Peng et al., 2012; Sun et al., 2014). The data we
obtained in the present study and the literature data show similar results in terms of the response of
SIWRKY 31 transcription factor in tomato plant exposed to salinity stress. It has been determined that
GR24-rac application protects the plant by decreasing SIWRKY 31 gene expression in the first stage of
salinity at the doses tried in the study, and it is not effective in the progressive process and increased salt
accumulation.
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Figure 4. Relative gene expression changes with standard deviation of SIWRKY31 encoding gene. Y-axis represents fold
changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance level p < 0.01.
Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM
and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

The AP2/ERF superfamily is the largest group of plant-specific transcription factors, and the
AP2/ERF domain is 60-70 amino acids in size. This superfamily is divided into three groups as AP2,
RAV and ERF. Ethylene responsive factor (ERF), which we analysed in the study, is especially
specialised for the stress response in plants (Yamada et al., 2020). In the study, it was determined that
the expression of the SIERF84 transcription factor increased at the 3" hour with salt application, and
decreased at the 6™, 9™, and 12" hours and returned to the same level as the control group at the 24t
hour (Fig. 5). SIERF84 was found to rise again with salt accumulation in the 71" day sampling. It was
observed that the expression of the transcription factor decreased at the 3" hour and increased again at
the 6™ hour with the application of 10 nM GR24-rac. It was determined that there was an increasing
trend in the following sampling times. In the application of 100 nM GR24-rac, it was determined that
the expression reached the highest level at the 3" and 24" hours. It has been observed that a significant
change in the expression of the SIERF84 transcription factor can be achieved with GR24-rac application
and the tolerance of the plant against salinity stress can be increased by increasing the expression of this
transcription factor with 100 nM GR24-rac.
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Figure 5. Relative gene expression changes with standard deviation of SIERF84 encoding gene. Y-axis represents fold
changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance level p < 0.01.
Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM
and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

lon channels in plant cells are very important in adapting to and resisting salinity stress. Cation
transporters such as HKT and LeNHX increase salt tolerance by regulating the Na* ion balance in the
cell (Gharsallah et al., 2016). LeNHX1 and LeNHX2 are transporters on the tonoplast that are actively
involved in K* ion uptake, turgor regulation and stomatal functions (Barragan et al., 2012). gRT-PCR
results showed that LeNHX1 expression increased at the 3™ and 6™ hours in salinity condition, but this
increase was not statistically significant (Fig. 6). It was observed that there was no significant expression
difference between the samples after the application of 10 nM GR24-rac. In the application of 100 nM
GR24-rac, a significant increase was observed only on the 7" day compared to the control group.
According to these results, it was understood that the plant did not reached to the turgor state in the salt

dose applied in the study.
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Figure 6. Relative gene expression changes with standard deviation of LeNHX1 encoding gene. Y-axis represents fold
changes. Letters above bars represents ANOVA post-Aoc (LSD) groupings according to the significance level p < 0.01.
Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM

and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.
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Histidine Kinase Transporter (HKT1;1 and HKT1;2) is a selective Na* transporter in tomato and
provides the internal balance of Na* and K* (Hauser and Horie, 2010). According to the gRT-PCR results
HKT1;2 expression increased at the 39, 6™ and 9" hours after salt application, returned to the normal
level at the 121 hour, and increased again at the 24™ hour and 7" day (Fig. 7). In the application of 10
nM GR24-rac, it was observed that expression decreased at the 6™ hour and was at its lowest level at the
24™ hour. It was seen that the lowest expression was observed at the 24™ hour in the application of 100
nM GR24-rac. It was determined that the expression differences detected in the HKT1;2 gene compared
to the other genes analysed in the study occurred in an extremely narrow range (1.7 fold).
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Figure 7. Relative gene expression changes with standard deviation of HKT1;2 encoding gene. Y-axis represents fold
changes. Letters above bars represents ANOVA post-hoc (LSD) groupings according to the significance level p <0.01.
Abbreviations: K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-rac, numbers before underscore: GR24-rac doses 10 nM
and 100 nM, number after underscore: Sampling times (hour), 7d: Seventh day of sampling.

To obtain a general view of how salinity and GR24-rac applications effected the tomato we
generated a heatmap view with the gRT-PCR data (Fig. 8). On the heatmap it is seen that the genes and
transcription factors are divided into two main groups according to the changes in expression rates. The
first group consists of SIERF84 and LeNHX1, the second group consists of SIWRKY31, HKT1;2, GR,
CAT and SOD. We think that the reason for these two main groupings in the heatmap is that the changes
in the expressions of the genes in the first group are shallower than the genes in the second group.
Considering the experimental groups, it is seen that the heatmap is again divided into two main groups.
It is noteworthy that the groups containing salt and 100 nM dose of GR24-rac differed from the other
groups, except for exceptional cases.
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Figure 8. Heatmap view of the studied genes, and applications. K: Control, T: Salt, S: GR24-rac, TS: Salt+GR24-
rac, numbers before underscore: GR24-rac doses 10 nM and 100 nM, number after underscore: Sampling times (hour),
7d: Seventh day of sampling.

In the present study, we evaluated the effects of synthetic strigolactone GR24-rac to expression
levels of the genes encoding abiotic stress-related enzymes CAT, SOD and GR, and transcription factors
SIWRKY31, ERF84, LeNHX1, and HKT1;2 under saline conditions in H-2274 commercial tomato
cultivar. It was determined that the stress enzymes SOD and CAT genes upregulated with salt
application, and this increase was even higher with GR24-rac application. It has been observed that
GR24-rac, especially applied at a concentration of 100 nM, activates stress enzymes in the plant and
triggers the plant to cope with salinity stress. It is understood that the 150 mM salt application applied
in the study did not threaten the life of the plant, since there was no significant change in the GR enzyme.
Transcription factors are proteins that bind to gene-coding regions on DNA to regulate the transcription
of genes. Among these proteins, SIWRKY31, ERF84, LeNHX1 and HKT1;2, which we examined in
the study, are transcription factors and genes that play a key role in adapting and resisting abiotic stress
in plants directly. According to the results obtained in the study, it was determined that the expression
rates of these transcription factors and genes increased at certain time intervals after salt application and
decreased after adapting the plant to stress conditions. It was determined that this increase was higher
with the GR24-rac application. In the previous studies, it is reported that SLs positively affected plants
under various stress conditions such as heat and cold stresses (Chi, et al., 2021), drought recovery
(Visentin, et al., 2020), and salt resistance (Liu et al., 2022). According to the results obtained in this
study and literature knowledge, we concluded that GR24-rac application could help to obtain healthy H-
2274 tomato seedlings under saline conditions at as low as 100 nM concentration.
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Abstract

This study aimed to examine the effects of fermentation parameters on adding
clove oil to oat straw, alfalfa hay, and maize silage at a 3% dry matter basis. In
vitro gas production, methane production (CH.), metabolic energy (ME), net
energy lactation (NE.), and organic matter digestion (OMD) were all
influenced by the addition of clove oil to oat straw, alfalfa hay, and maize
silage (P<0.001). The in vitro gas production, CHs (mL), CH4 (%), ME, NE,,
and OMD of roughages were found to be between 29.48-48.31 mL, 4.95-8.37
mL, 15.11-19.96%, 6.53-9.68 MJ kg™* DM, 3.59-5.79 MJ kg* DM, and 41.03-
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57.64%, respectively. When roughage samples with and without addition were
compared, clove oil supplementation decreased net gas production values by
10 to 28% (P<0.001). The CH4 of roughages with and without clove oil was
examined. A reduction of 1.31, 2.67, and 3.12 was observed on a mL basis, to
11.64, 12.17, and 15.23% on a % methane basis, respectively. At ME, NE,
and OMD values calculated with gas production values and chemical
composition data, the lowest values were found in oat straw with clove oil
added, and the highest in alfalfa hay without additions (P<0.001).

As a consequence, the gas production values of the roughages decreased
significantly with the addition of clove oil. However, the decrease had no anti-
methanogenic effect on CH., one of the greenhouse gases released by
ruminants. The use of clove oil in addition to roughage to decrease gas and
methane production may be advised, although the effect on total mixed rations
or animals should be examined further through in situ and in vivo
investigations.

This study does not required
ethics comitee approval.

Key words: Clove oil, gas production, in vitro, methane, roughage.

1. INTRODUCTION

It is known that antibiotic feed additives are utilized in ruminant animals to increase feed efficiency
to prevent metabolic illnesses and diseases and to reduce the amount of methane gas produced in the
environment, and it is still being researched (Gerber et al., 2013; Jouany and Morgavi, 2007). Antibiotic
feed additives have been banned in the European Union since January 2006 because of transmission
from animal products to people, causing antibiotic resistance in microorganisms (Chesson, 2006). The
interest in alternative plant-based feed additives that increase the performance of animals instead of
antibiotics and are acceptable in terms of environmental friendliness has led researchers to work in this
direction (Sarnataro et al., 2020; Geraci et al., 2012; Busquet et al., 2006; Patra et al., 2006). Essential
oils are plant secondary metabolites composed of terpenoids and phenylpropanoids isolated from various
plant sections (Calsamiglia et al., 2007). Essential oils have been shown to have the ability to reduce
energy loss and greenhouse gas emissions through CHa4 gas (Benchaar and Greathead, 2011; Nanon et
al. 2015; Ratika and Singh, 2018). They have also been shown to inhibit rumen microbes, total volatile
fatty acids, total gas generation, and feed digestion (Wallace et al., 2002; Castillejos et al., 2006; Joch et
al., 2019). It has been reported that clove oil is the active component of Eugenol and has appetizing,
digestive stimulant, and antiseptic properties (Frankli¢ et. al., 2009). Also, it contains 14.71%
Caryophyllene, 14.13% Eugeny! acetate, and 66.59% Eugenol in its chemical composition (Oziiretmen,
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2013). Qils as a feed addition have been used as an option to minimize CH4 in the rumen in recent years
(Boadi et al., 2004; Martin et al., 2010). Methane, a byproduct of ruminal microbial fermentation,
contributes significantly to global warming (IPCC, 2014). Ruminants are crucial participants in the
production of CHas. The quantity of CH4 produced in the rumen is used to calculate environmental
consequences and energy costs in the animal production industry (Auffret et al., 2018). It is estimated
that 2-15% of feed energy is wasted as CHa4 throughout rumen fermentation. Furthermore, the
greenhouse impact of CH4 is 23 times that of CO2 (Kim et al. 2012). Dong et al. (2010) concluded that
the addition of various plant extracts to different diets reduced CH4 emissions. According to Martin et
al. (2010), the most efficient approach to reducing methane emissions is to enhance ruminant diets with
oil. Essential oils and their constituents have been shown to influence rumen fermentation and increase
nutrient use in ruminants (Cardoza et al., 2004; Busquet et al., 2006; Calsamiglia et al., 2007). Ruminant
nutrition consists of a variety of vegetables, animal by products, and oils (NRC, 2001). Several dietary
and nutritional techniques, such as using essential oils in the feed, have been suggested to reduce
ruminant enteric CHs emissions (Benchaar and Greathead, 2011). It is also stated that farm animals
contribute 18% of greenhouse gas emissions. It was estimated that around 15% of this constituent was
produced by fermentation in rumens and ruminant animal manure (Takahashi et al., 2005). The addition
of oil to animal feeds has been reported in vivo and in vitro studies to kill pathogenic microorganisms in
the digestive system, improve the flavor and consumability of the feed, increase digestibility, improve
feed efficiency, increase weight gain, and contribute to a healthier environment by forming compounds
with ammonia (Tuncer et al., 1989; Kutlu and Gorgula, 2001) The in vitro gas production methodology
can determine the potential degradability and degradation rate of feeds. This study examined the effects
of fermentation parameters on the addition of clove oil to oat straw, alfalfa hay, and maize silage at 3%
dry matter.

2. MATERIALS AND METHODS

In the study, oat straw, alfalfa hay, and maize silage (Table 1), which are used in dairy cattle rations
in the Ataturk University Research and Application Center, were used as feed material. Experimental
groups were prepared by adding 3% clove oil to raughages. Clove oil, used as an additive, was obtained
from a commercial herbalist from Igdir Province, Turkey. The research was carried out at Atatiirk
University's Laboratory of Feed and Animal Nutrition, Department of Animal Science, Faculty of
Agriculture, Erzurum, Turkey.

The roughage samples were dried at 70°C for 72 hours in an oven until they reached a consistent
weight, then powdered in a grinder to pass a 1 mm filter and stored for further nutrient content and gas
production (GP) parameters assessment..

Table 1. Nutrient content of roughages

DM (%) CA (%) EE (%) CP (%) ADF (%)  NDF (%)
Oat straw 94.92 6.39 1.20 4.94 39.05 65.98
Alfalfa hay 95.04 6.97 1.97 16.05 38.94 56.78
Maize silage 93.28 8.84 2.52 9.85 34.02 67.05

DM: Dry matter (%), CA: Crude ash (% of DM), EE: Ether extract (% of DM), CP: Crude protein (% of DM),
ADF: Acid detergent fiber (% of DM), NDF: Neutral detergent fiber (% of DM)
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The DM, CA, EE, and CP analyses of roughages were determined with the methods reported by
AOAC (1990); the ADF and NDF were obtained using the ANKOM and the procedures described by
Van Soest et al. (1991).

The amount of gas released as a result of the 24-hour incubation of the ration by method Menke
etal. (1979) according to the technique reported. The rumen fluid used in the analysis was obtained from
two cattle brought to the slaughterhouse for slaughter. The methane contents produced at the end of the
24-hour incubation were determined using an infrared methane analyzer (Goel et al., 2008).

The following equation was used to determine the methane production of roughages per mL;

CHa production (mL) = Total gas production (mL) x Percentage of CHa (%)

The ME, NEL, and OMD values of the roughages were calculated with the following equations

stated by Menke and Steingass (1988). Data from GP, CP, EE, and CA in the equations was used.

ME = 2.2 + 0.1357 x GP + 0.057 x CP + 0.002859 x EE2 (1)
NEL= 0.101 x GP + 0.051 x CP + 0.112 x EE ()
OMD = 14.88 + 0.8893 x GP + 0.448 x CP + 0.651 x CA 3)

ME: Metabolisable energy (MJ Kg* DM) GP: Gas production of 24H (200 mg mL1)
CP: Crude protein (%) EE: Ether extract (%) NEL: Net energy for lactation (MJ Kg! DM)
OMD: Organic matter digestibility (%) CA: Crude ash (%)

One-way analysis of variance (ANOVA) was used to determine the effects of clove oil on gas
production, methane production, metabolisable energy, and organic matter digestibility of the
roughages. The obtained data were analyzed using SPSS 17.0 (2011), and the differences between the
means were determined using Tukey multiple comparison tests. The mean differences were considered
significant at p<0.001.

3. RESULTS AND DISCUSSION

The effects of clove oil on gas production, methane production, metabolisable energy and organic
matter digestibility were given in Table 2. In vitro gas production, methane production (CHa4), metabolic
energy (ME), net energy lactation (NEL), and organic matter digestion (OMD) were all influenced by
the addition of clove oil to oat straw, alfalfa hay, and maize silage (P<0.001). The in vitro gas production,
CHa (mL), CH4 (%), ME, NEL, and OMD of roughages were found to be between 29.48-48.31 mL, 4.95-
8.37mL, 15.11-19.96%, 6.53-9.68 MJ kgt DM, 3.59-5.79 MJ kgt DM, and 41.03-57.64%, respectively.

Table 2. Gas production, methane content, metabolic energy, net energy for lactation and organic matter digestibility of
roughages and clove oil mixtures

Net Gas CH, CHg, ME NEL OMD
(mL) (mL) (%) (MJKg'DM) (MJKg'DM) (%)
Oat straw 38.37° 7.66%  19.962 7.69° 4.41b 48.54°
Alfalfa hay 48.312 8.378  17.34° 9.682 5.792 57.642
Maize silage 36.59¢ 6.26° 17.10° 7.75° 4.43° 47.49P
Oat straw + %3 CO 29.48¢ 499 16.92° 6.53¢ 3.59¢ 41.03°
Alfalfa hay + %3 CO 34.460 5.25¢  15.23¢ 7.86" 4.50° 45.93°
Maize silage + %3 CO 32.68¢ 495° 15.11° 7.28b¢ 4,10 44,19
SEM 1.69 0.33 0.29 0.23 0.16 1.43
P. 0.000 0.000 0.000 0.000 0.000 0.000

dBCColumn means with common superscripts do not differ. CH,: Methane, ME: Metabolisable Energy (MJ kg™
DM), NE.: Net Energy for Lactation (MJ kg™t DM), OMD: Organic Matter Digestibility (%), CO: Clove Oil, SEM:
Standard Error Mean, Sig: Significant level, ***: P<0.001
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Comparing the roughage samples with and without additives, the addition of clove oil reduced the
net gas production values by 10 to 28% (P<0.001). The CH4 of roughages with and without clove oil
was examined. A reduction of 1.31, 2.67, and 3.12 was observed on an mL basis, which corresponds to
11.64, 12.17, and 15.23% on a % methane basis, respectively. Sembiring and Baba (2022) tested the in
vitro gas production of different roughages and reported that the gas productions of between 44 and 68
mL in 24 hours. The stated values are higher than the without additive roughage values obtained in the
current study. With the addition of clove oil, the gas values obtained from the present study decreased
further. Kaya and Kaya (2021) reported that decreasing in methane percentage (1.2%) with adding corn
oil to TMR compared to the control group. Although the stated value is very low compared to the current
study, the effect of feed additives in TMR on gas production values of feeds needs to be tested with
further studies.

CH, %
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20.00

1500 |AE

1000
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os 0S +3% CO AH AH +3% CO Ms MS +3% CO

Figure 1. Percentage methane changes of forages with and without clove oil addition

Baraka and AbdI-Rahman (2012) investigated the effects of fumaric acid (0.5 mg L*) and different
doses of eugenol (100, 200, and 400 mg L) combinations on in vitro rumen fermentation. It was
observed that the total VFA ratio and the amount of CHa4 gas decreased in the combination. The stated
results are consistent with the data obtained as a result of the current study. The fact that eugenol, the
active ingredient of clove oil, has digestive stimulant and antiseptic properties, is thought to be related
to the results of the study.

At ME, NEL, and OMD values calculated with gas production values and chemical composition
data, the lowest values were found in oat straw with clove oil added, and the highest in alfalfa hay
without additions (P<0.001).

Canbolat et al. (2011) investigated the effects of some essential oils (thyme, clove, mint, orange,
and cinnamon) on in vitro gas production, OMD, and rumen fermentation of sainfoin, another roughage.
It has been reported that with the addition of essential oils OMD and ME, a decrease was observed in
the production of VFA, NH3-N, and CHa gas. In the study, OMD and ME values for the control group
were 69.7% and 10.8 MJ kg, respectively, while in terms of the same parameters, they were found to
be 55.7% and 8.6 MJ kg for clove oil. The stated ME and OMD values are higher than the values
obtained in the current study. Since the chemical composition of the feeds and gas production values are
used in the calculation of the ME and OMD values, it is thought that the roughage types may have an
effect on the variability of the current values.

In a study on in vitro dry matter digestibility and ME value of clove essential oil, it was reported
that a dose of 300 ppm increased feed digestibility (10%) and ME value (11%) (Rofiq et al., 2012). The
reported results are conflict with the data obtained as a result of the present study.

It has also been reported that essential oils have different effects on rumen bacteria; they stimulate
microbial activity in some cases, but generally negatively affect the digestion of feed and reduce the
metabolizable energy (ME) value (Canbolat et al., 2010).
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According to Lopez et al. (2010), methane gas levels generated in feeds may be classified as low
anti-mehanogenic (>11% and 14%), medium anti-metanogenic (>6% and 11%), or high anti-
methanogenic (>0% and 6%). By taking these classes into account, ruminant energy usage efficiency
may be raised while methane gas, which causes global warming, can be minimized. The result of this
study indicate that the addition of clove oil decreases the methane percentages of roughages to some
extent, but not sufficiently to be classified as anti-methanogenic.

4. CONCLUSION

Considering the results of many studies in the field of animal nutrition, it is seen that oils obtained
from different plants have an effect on enteric gas production. However, the desired results could not be
achieved in terms of minimizing the environmental damage to the emissions in terms of methane
percentage.

As a consequence, the gas production values of the roughages decreased significantly with the
addition of clove oil. However, the reduction had no anti-methanogenic effect on CHa, one of the
greenhouse gases released by ruminants. The use of clove oil in addition to roughage may be advised to
decrease gas and methane production, but the effect on total mixed rations or animals should be
examined further studies through in situ and in vivo investigations.
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Kahramanmarag, Tiirkiye zeytin, elma ve fistik bahgelerinde bulunan Coccoidea iist familyasina

(Hemiptera: Sternorryncha) ait tiirlerin saptanmasi i¢in yiiritilmiistiir.
Survey caligmalarinda, Coccoidea iist familyasina ait 3 familyadan 12
tiir tespit edilmistir. Bu tiirler; Aulacaspis rosae (Bouché), Filippia
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pistaciae (Archangelskaya), Lepidosaphes ulmi (Linnaeus), Leucaspis
riccae (Targioni Tozzetti), Palaeolecanium bituberculatum (Signoret),
Parlatoria oleae (Colvée), Parthenolecanium corni (Bouché), Pollinia
pollini (Costa), Saissetia oleae (Olivier), Suturaspis
davatchi (Balachowsky & Kaussari) ve Suturaspis
pistaciae (Lindinger) olarak teshis edilmistir. Bu ¢alisma, Tiirkiye'de
ilk kez 4. rosaemin Malus comminus (Rosaceae) lizerinde bulundugunu
ortaya koymustur. Tespit edilen tiirlerin Tiirkiye ve diinyadaki
konukgulari, dagiliglart hakkindaki bilgiler sunulmustur.

Anahtar Kelimeler: Coccoidea, Zeytin, Elma, Fistik, Yeni Konukgu

Determination Species of Superfamily Coccoidea (Hemiptera: Sternorryncha) on Important
Fruit Trees in Kahramanmaras Province

Abstract

) . The study was carried out to identify species belonging to Coccoidea
Bu makalede etik kurul onaymi gerektirecek . . . . .
superfamily (Hemiptera: Sternorryncha) on olive, apple and pistachio
orchards in Kahramanmaras province (Dulkadiroglu, Onikisubat),
Goksun, Tirkoglu and Pazarcik districts between 2010 and 2011.

Twelve coccoid species from 3 families were identified during the

bir deneye yer verilmemistir.

survey studies. These species are Aulacaspis rosae (Bouché), Filippia
follicularis (Targioni Tozzetti), Lepidosaphes
pistaciae (Archangelskaya), Lepidosaphes ulmi (Linnaeus), Leucaspis
riccae (Targioni Tozzetti), Palaeolecanium bituberculatum (Signoret),
Parlatoria oleae (Colvée), Parthenolecanium corni (Bouché), Pollinia
pollini (Costa), Saissetia oleae (Olivier), Suturaspis
davatchi (Balachowsky &  Kaussari) and  Suturaspis
pistaciae (Lindinger). This study revealed for the first time that 4. rosae
exists on Malus comminus (Rosaceae) in Turkey. Information about the
hosts and distribution of the identified species in Turkey and the world
is presented.

Key words: Coccoidea, Olive, Apple, Pistachio, New host
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1. GIRIS

Meyve agaclarinda pek ¢ok zararli bocek tiirti vardir. Kabuklu bitler, kosniller ve unlubitler olarak
bilinen Coccoidea list familyasinda (Hemiptera: Sternorrhyncha:Coccoidea) diinya’da 56 familya’ya ait
1224 cins ve 8488 tiir, Tiirkiye’de ise bugline kadar 18 familya’ya ait 395 coccoid tiirii tespit edilmistir.
Bu tiirler Avrupa, Asya ve Kuzey Afrika kitalarinda yayilis géstermekte olup, 418 cins ve 2707 tiir ile
Diaspididae, en biiyiik familyadir, bunu sirastyla Pseudococcidae (256 cins ve 2042 tiir) ve Coccidae
(178 cins ve 1225 tiir ) familyalan takip etmektedir. Aclerdidae, Asterolecaniidae, Beesoniidae,
Callipappidae, Carayonemidae Cerococcidae, Coelostomidiidae, Conchaspididae, Cryptococcidae,
Dactylopidae, Eriococcidae, Halimococcidae, Kermesidae, Kerriidae, Kuwaniidae, Leconodiaspidae,
Marchalinidae, Margarodidae, Matsucoccidae, Micrococcidaec Monophlebidae, Orthezeiidae,
Phenacoleachiidae, Phoenicococcidae, Pityococcidae, Putoidae, Qinococcidae, Rhizoecidae,
Steingeliidae, Stictococcidae, Stigmacoccidae, Xenococcidae, Xylococcidae familyalar1 ise daha az
sayida tiirii bilinen familyalardir (Garcia ve ark., 2022).

Coccoidea tiirleri meyve agaglari, bag ve orman agaglari gibi ¢cok yillik bitkiler ile sera ve i¢ mekan
bitkilerinin de Onemli ve istilac1 zararlilar1 arasinda yer almaktadir. Bu zararlhilar ile miicadele
yapilmadig: takdirde popiilasyonlarinin kisa zamanda katlanarak artmasi meyve ve yapraklarda kalite
ve kantite kayiplarina ve hatta dallarin ve agacin tamamen kurumasina neden olabilmektedirler. Bazi
bitki hastaliklarini tasimak suretiyle de onemli kayiplara sebep olmaktadirlar (Kozstarab ve Kozar,
1988).

Tiirkiye’de kabuklu bitlerle ile ilgili ilk ¢alismalar Iyriboz (1938) ve Bodenheimer (1952, 1953)
ile baglamis ve sonrasinda Tiirkiye'nin farkli bolgelerinde ve farkli konukgu tiirleri tizerinde devam
etmistir (Giinaydin, 1978; Erkam, 1981; Celik, 1983; Okul ve ark., 1987; Mart ve ark., 1995; Sengonca
ve ark., 1998; Uygun ve ark., 1998; Ulusoy ve ark., 1999; Karsavuran ve ark., 2001; Japoshvili ve
Karaca, 2002; Kaydan ve ark., 2005, 2007, 2013; Caliskan-Kece ve Ulusoy 2017; Yasar, 2017a; 2017b;
2020; Ulgentiirk ve ark., 2016, 2022). Kahramanmaras il genelinde zararl tiirlerin tespitine ydnelik bir
calisma bulunmamaktadir. Bu ¢alismada Kahramanmaras ilinde zeytin, elma ve fistik bahgelerinde
bulunan Coccoidea list familyasina ait tiirlerin tespit edilmesi amag¢lanmistir.

2. MATERYAL ve YONTEM

Calismanin ana materyalini Kahramanmaras ili, Merkez (Dulkadiroglu ve Onikisubat), Tiirkoglu,
Goksun ve Pazarcik ilgelerindeki zeytin, elma ve fistik bahgelerinde bulunan Coccoidea iist familyasina
bagl tiirler olusturmaktadir.

2.1. Orneklerin Toplanmasi

Diizensiz araliklarla yapilan arazi taramalarinda, Kahramanmaras Merkez’de agirlikli olarak
zeytin bahgeleri, Goksun’da elma bahgeleri, Tiirkoglu ve Pazarcik ilgelerinde ise fistik bahgelerinin
yogun olmasi nedeniyle calisma alan1 4 alt bolgeye ayrilarak incelemeler yapilmistir. Coccoidea iist
familyasina ait tiirler ile bulasik olan siirgiin, dal ve meyve gibi bitki kisimlar1 kesilerek polietilen
torbalarla konulmus, yapraklar ise biiylik kagit zarflara yerlestirilmis, gévde ve kalin dallarda bulunan
kabuklu bit tiirleri ise bir igne ya da pens yardimi ile igerisinde etil alkol (%70’lik) bulunan siselere
alindiktan sonra tiim Orneklerin iizerine toplandigi yer, bitki ve tarih kaydedilerek laboratuvara
getirilmistir.
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2.2. Preparatlarin Hazirlanmasi

Laboratuvara getirilen tiim ornekler stereo mikroskop altinda incelenmis ve ergin bireyler
secilerek teshis edilmek iizere preparatlarinin olusturulmasi amaciyla %70’lik etil alkol i¢ine alinmistir.
Toplanan her bir 6rnege alindig1 yili ve 6rnek sayisin1 gosteren numaralar verilip ¢alisma dosyasina
kaydedilerek gerekli etiket bilgileri islenmistir. Ornekler, Kosztarab & Kozar (1988) tarafindan
aciklanan preparat yontemi kullanilarak 151k mikroskobu altinda gézlem i¢in hazirlanmistir. Preparati
yapilan tiirlerin teshisleri Prof. Dr. Selma ULGENTURK ve Prof. Dr. M. Bora KAYDAN tarafindan
yapilmustir.

3. BULGULAR ve TARTISMA

Kahramanmaras ili ve bazi ilgelerinde 6nemli meyve agaglarinda bulunan Coccoidea fist
familyasina ait Asterolecaniidae (1), Coccidae (4), Diaspididae (7) olmak {izere 3 familyadan 12 tiir
belirlenmis ve familyalarina gore ayrilarak asagida verilmistir. Tespit edilen tiirlerin Tirkiye ve
diinya’daki dagilimlar1 ve konukgular1 hakkindaki bilgiler ScaleNet (Garcia ve ark., 2022) verilerine ve
daha onceki literatiir bilgilerine gore yazilmistir.

3.1. Familya: Asterolecaniidae

Cins: Pollinia
Tiir: Pollinia pollini (Costa, 1857)

Diinya’da 23 iilkede 2 familyadan 2 cinse (Moraceae: Ficus carica, Oleaceae: Oleae oleaster L.
ve Olea europae L.) ait bitki tiirleri iizerinde rapor edilmistir (Garcia ve ark., 2022). Tiirkiye’de ise Ege,
Akdeniz ve Gilineydogu Anadolu Bolgelerinde bulundugu bildirilmistir (Kaydan ve ark., 2013).

Incelenen materyal: Kahramanmaras, Onikisubat, Kale, K: 37°32'40", D: 36°43'03" 18.0V.2011;
Dulkadiroglu, Peynirdere, K: 37°3624", D: 37°04'27", 02.VL1.2011; Tiirkoglu ilgesi, Merkez, K:
37°24'51" D: 36°44'57", 17.V1.2011; Dulkadiroglu, Dereli, K: 37°35'44" D:36°37'19", 30.VIIL.2011;
Dulkadiroglu, Gafarli, K: 37°36'33", D: 37°03'43", 18.1X.2011, Olea europea (Oleaceae).

3.2. Familya: Coccidae

Cins: Filippia

Tiir: Filippia follicularis (Targioni Tozzetti,1867)

Diinya’da Cezayir, Fransa, Girit, Hirvatistan, italya, Ispanya, Israil, Malta, Sardunya, Suriye,
Tunus, Yunanistan, Tiirkiye olmak tlizere 14 iilkede, 10 familyadan 14 cinse ait bitki tiirii lizerinde rapor
edilmistir (Garcia ve ark., 2022). Tiirkiye’de Ege Bolgesi, Marmara Bolgesi ve I¢ Anadolu ve Akdeniz
Bolgelerinde Fraxinus sp., Jasminium sp., Olaea sp., Olea europaea, Phyllyrea sp., Pyrus communis,
Viburnum sp., Viscum album., izerinde belirlenmistir (Ulgentiirk ve ark., 2022).

Incelenen materyal: Merkez, K: 37°36'06", D: 36°49'58", 25.01.2012; Onikisubat, Kale Kasabasi,
K: 37°32'59", D: 36°43'56", 18.V.2011; Dulkadiroglu, Derdiment, K: 37°35°45", D:36°57°19",
30.VL.2011; Onsen, K: 37°31'31", D: 36°47'52", 17.V1.2011; Onikisubat, Hasancikli, K: 37°36'48", D:
36°47'37", 01.X.2011; Onikisubat, Kavlakli, K: 37°35'44", D: 37°28°37", 01.X.2011, O.europea.

Cins: Palaeolecanium
Tiir: Palaeolecanium bituberculatum (Signoret,1873)

Diinya’da 37 iilkede 5 familyadan 10 cinse ait bitki tiirii {izerinde rapor edilmistir (Garcia ve ark.,
2022). Tiirkiye de ise Marmara Bolgesi ve I¢ Anadolu Bélgesinde Akdeniz Bélgesi, Giineydogu
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Anadolu Bolgesi ve Dogu Anadolu Bolgesin’de; Rosaceae {lizerinde bulundugu bildirilmistir (Kaydan
ve ark., 2013).

Incelenen materyal: Tiirkoglu, Yesilyore, K: 37°25'01", D: 36°45'03", 17.VL.2011, Malus
comminus (Rosaceae).

Cins: Parthenolecanium
Tiir: Parthenolecanium corni (Bouché,1844)

Diinya’da Nearktik bolge, Neotropikal bolge ve Palaearktik bolgelerde toplam 73 iilkede 51
familyadan 120 bitki tiirii iizerinde saptanmistir (Garcia ve ark., 2022). Tiirkiyede ise Ege, Marmara, I¢
Anadolu, Dogu Anadolu ve Karadeniz bolgelerinde sert ve yumusak cekirdekli meyveler, Fabaceae:
Robinia pseudoacacia, Vitaceae: Vitis vinifera, Moraceae: Morus alba, Rosaceae: Prunus armeniaca,
P. persicae, Elacagnaceae: Elaeganus sp. iizerinde bulundugu bildirilmistir (Kaydan ve ark., 2013).

Incelenen materyal: Merkez, Helete, K: 37°47'47", D: 37°27'58", 24.V.2011; Goksun, Korkmaz,
K: 38°04'57", D: 36°47'30", 10.VIIL.2011; Merkez, Dulkadiroglu, K: 38°01'37", D:36°30'36",
15.1X.2011, M. comminus.

Cins: Saissetia
Tiir: Saissetia oleae (Olivier, 1791)

Diinya’da 106 iilkede 81 familyadan 232 cinse ait bitki tiirli iizerinde rapor edilmistir. (Garcia ve
ark., 2022). S. oleae Tiirkiye’de Akdeniz Bolgesi, Ege Bolgesi ve Marmara Bolgesin’de Oleaceae: Olea
spp, Cycadaceae: Cycas revoluta, Tamaricaceae: Tamarix sp. lizerinde bulundugu bildirilmistir (Kaydan
ve ark., 2013).

Incelenen materyal: Merkez, Bulanik, K: 37°36'00", D: 36°08'09", 25.01.2012; Merkez, Besenli,
K: 37°40'01", D: 36°15'55", 20.06.2011, O. europea.

3.3. Familya: Diaspididae

Cins: Aulacaspis
Tiir: Aulacaspis rosae (Bouché,1833)

Diinya’da 79 tilkede, 11 familyadan 20 cinse ait bitki tiirii lizerinde saptanmistir (Garcia ve ark.,
2022). Tirkiye’de Artvin, Bartin, Bayburt, Bursa, Erzincan, Erzurum, Istanbul, Izmir, Kastamonu,
Manisa, Mersin, Nigde, Ordu ve Samsun olmak iizere 14 ilde Rosaceae: Malus pumila, Rosa canina,
Rubus caesus ve R. fruticosus lizerinde bulundugu bildirilmistir (Yasar, 2020).

Incelenen materyal: Goksun, Kanlikavak, K: 38°06'14", D: 36°37'25", 18.V1.2011; Ericek, K:
38°04'12", D: 36°52' 25", 10.VIIL.2011; Korkmaz, K: 38°05'11", D: 36°47' 36" 10.VII.2011; Cardak,
K: 38°05'44", D: 36°49' 03", 14.VIIL.2011; Mehmetbey, K: 38°05'44", D: 36°27' 53", 15.1X.2011,
Kalekoy, K: 38°0223", D: 36°36' 44", 15.1X.2011, Malus comminus (Rosaceae). Bu tiir, lilkemizde M.
comminus lizerinde ilk defa bu ¢alisma ile bulunmustur.

Cins: Lepidosaphes
Tiir: Lepidosaphes pistaciae Archangelskaya, 1930

Diinya’da Palearktik, Oryantal ve Zoogeografik bolgelerde 16 iilkede, 9 familyaya ait 14 bitki
cinsi iizerinde tespit edilmistir. Tiirkiye’de ise Ege Bolgesi (Aydin, Izmir, Manisa, Mugla, Usak)
Marmara Bolgesi (Balikesir, Canakkale) Giiney Dogu Anadolu Bolgesi (Gaziantep, Siirt), Karadeniz
Bolgesi (Bolu), Akdeniz Bolgesi (Adana, Antalya, Burdur, Mersin), Dogu Anadolu Bolgesi’nde (Bitlis,
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Hakkari), Oleaceae: Fraxinus sp., Rosaceae: Malus pumila, M. sylvestris, Anacardiaceae: Pistacia
terebinthus, P. lentiscus, P. vera ve Vitaceae; Vitis vinifera iizerinde bulundugu bildirilmistir (Kaydan
ve ark., 2013;Yasar, 2020).

Incelenen materyal: Pazarcik, Merkez, K: 37°50'50", D: 36°3822", 15.V.2011; Pazarcik,
Sadakalar, K: 37°27"23", D: 37°24'02", 15.V.2011; Tiirkoglu, Uzunsogiit, K: 37°24"21", D: 37°47'13",
07.VL.2011; Pazarcik, Akcgalar, K: 37°31'56", D: 37°26'51", 19.V1.2011; Pazarcik, Armutlu, K:
37°30'22", D: 37°15'37", 19.VL.2011; Pazarcik, Sakarkaya, K: 37°38'55", D: 37°24'42", 19.V1.2011;
Pazarcik,Yukarimiilk, K: 37°26'58", D: 37°27'50", 15.VIIL. 2011; Pazarcik, Asagimiilk, K: 37°26'16",
D: 37°28'59", 15.VIIL 2011; Pazarcik, Egrice, K: 37°21'48", D: 37°17'39", 15.VIIL.2011, Pistacia vera
(Anacardiaceae).

Cins: Lepidosaphes
Tiir: Lepidosaphes ulmi (Linnaeus,1758)

Diinya’da 59 iilkede 68 familyaya ait 154 bitki cinsi lizerinde saptanmistir (Garcia ve ark., 2022).
Tiirkiye’de tiim bolgelerde 48 ilde (Adana, Afyonkarahisar, Agri, Amasya, Ankara, Antalya, Aydin,
Balikesir, Bartin, Bilecik, Bitlis, Bolu, Burdur, Bursa, Corum, Denizli, Elaz1g, Erzincan, Erzurum,
Giresun, Giimiishane, Hakkari, Hatay, Igdir, Isparta, Istanbul, izmir, Kahramanmaras, Kars, Kastamonu,
Kayseri, Kirikkale, Kocaeli, Konya, Malatya, Mardin, Mersin, Mugla, Mus, Nevsehir, Nigde, Ordu,
Sinop, Sivas, Tekirdag, Trabzon, Tunceli ve Van), Aceraceae: Acer negundo, A. pseudoplatanus,
Fabaceae: Acacia retinoides, Bauhinia sp., Ceratonia siliqua, Cercis siliquastrum, Ulex sp., Gleditsia
triacanthos, Spartium junceum, Sapindaceae: Aesculus hippocastaneum, Betulaceae: Betula pendula,
Corylus avellana, Bignoniaceae: Catalpa bignonioides, Rosaceae: Malus pumila, M. Floribunda,
Prunus armeniaca, P. avium, P. domestica, P. dulcis, P. persica, P. mahaleb, Pyrus communis,
Cotoneaster horizontalis, Rosa canina, R. damescena, Rubus sp., Crataegus sp., Cupressaceae:
Cupressus sp., Elacagnaceae: Elaeagnus angustifolia, Celastraceae: Euonymus japonicus, Fagaceae:
Fagus sp., Robinia pseudoacacia, Moraceae: Ficus carica, Oleaceae: Syringa vulgaris, Fraxinus
excelsior, Ligustrum vulgare Juglandaceae: Juglans regia, Altingiaceae: Liquidambar orientalis,
Meliaceae: Melia azedarach, Apocynaceae: Nerium oleander, Vitaceae: Parthenocissus quinquefolia,
Anacardiaceae: Pistacia lentiscus, Platanaceae: Platanus orientalis, Salicaceae: Salix alba, S.
babylonica, S. caprea, S. nigra, S. mucronata, Populus alba, P. nigra, P. canadensis, P. tremula,
Pinaceae: Pinus brutia, P. nigra, Grossulariaceae: Ribes rubrum, Ericaceae: Rhododendron ponticum,
Robinia pseudoacacia, Adoxaceae: Sambucus sp., Caprifoliaceae: Symphoricarpos albus, Syringa
vulgaris, Styracaceae: Styrax officinalis, Tamaricaceae: Tamarix sp., Apocynaceae: Vinca major,
Violaceae: Viola sp., Santalaceae: Viscum album, Vitaceae: Vitis vinifera, Asparagaceae: Yucca
filamentosa ve Y. glauca lizerinde bulundugu bildirilmistir (Yasar, 2020).

Incelenen materyal: Goksun, Degirmendere, K: 37°55'36", D: 36°28'51", 15.VI1.2011; Goksun,
Esenkdy, K: 38°11'33", D: 36°40'08", 10.VII1.2011; Go6ksun, Merkez, K: 38°00'08", D: 36°27°00",
15.1X.2011; Goksun, Mehmet bey, K: 38°05'37", D: 36°27'59", 15.X.2011; Mahmut bey, K: 38°06'41",
D: 36°28'39", 15.X.2011, M. comminus.

Cins: Leucaspis
Tiir: Leucaspis riccae (Targioni Tozzetti, 1881)

Diinya’da 19 iilkede 6 Familyaya ait 6 bitki cinsi iizerinde tespit edilmistir (Garcia ve ark., 2022).
Tiirkiye’de ise; Adana, Antalya, Aydin, Gaziantep, Hatay, Izmir, Kahramanmaras, Kilis, Mersin,
Osmaniye ve Tekirdag illerinde, Ephedracea: Ephedra sp., Ericaceae: Erica arborea, Rosaceae:
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Eriobotrya sp., Euphorbiaceae: Euphorbia sp., Oleaceae: Olea europaea ve Anacardiaceae: Pistacia
vera lizerinde bulundugu bildirilmistir (Yasar, 2020).

Incelenen materyal: Ungiit Yamagctepe mah., K: 37°35'55", D: 36°50'28", 12.1V.2011; Kayseri
yolu, K: 37°34'22", D: 36°51'37", 16.1V.2011; Adil Erdem Bayazit Caddesi, K:37°34'34", D: 36°52'54",
19.1V.2011; Dulkadiroglu, K: 37°36'00", D: 36°56'42", 01.V.2011; Pazarcik (Egrice), K: 37°21'40", D:
37°19'42", 15.VII1.2011; Menzelet, K: 37°36'24", D:36°48'41", 18.V.2011; Helete, K: 37°47'30", D:
37°27'39", 21.V.2011; Tirkoglu Merkez, K:37°21'55", D: 36°50'08", Uzunsogiit, K: 37°23'46", D:
36°50"08", 7.V.2011; Derekdy, K:37°34'24", D: 36°51'52", 02.V1.2011; Besenli, K: 37°35'59", D:
37°15'37", 20.VIL.11; Derdiment, K: 37°35'35", D: 36°56'43", 30.V1.2011; Zeytindere K: 37°32'33", D:
36°44'27" 11.VIL.2011; Hasancikli, K: 37°36 '52", D: 36°47'37", 26.1X.2011; Kazma, K: 37°36'25",
D:36°49'16", 08.VIIL.2011; Kilavuzlu, K: 37°36"11", D: 36°50"28", 14.VIIL.2011; Emirusagt:
K:37°40'12", D: 37°15"21", 23.VII1.2011; Dereli, K: 37°35'44" D: 36°37'19", 30.VII.2011; Yesilyore
K: 37°24'51", D: 36°44'57", 17.V1.2011; Gafarli, K: 37°36"14", D: 37°03"40", 18.1X.11; Tilkiler, K:
37°30'56", D: 37°28'22", 5.1X.2011, O. europea.

Cins: Parlatoria
Tiir: Parlatoria oleae (Colvée,1880)

Diinya’da 56 tilkede 62 familyadan 200 cinse ait bitki tiirii tizerinde tespit edilmistir (Garcia ve
ark., 2022). Tiirkiye’de tiim bolgelerde 39 ilde (Adana, Ankara, Antalya, Artvin, Aydin, Balikesir,
Bartin, Bilecik, Bitlis, Bolu, Burdur, Bursa, Canakkale, Denizli, Diyarbakir, Edirne, Elaz1g, Erzincan,
Eskisehir, Gaziantep, Hakkari, Hatay, Igdir, Isparta, izmir, Istanbul, Kahramanmaras, Kastamonu,
Kirklareli, Manisa, Mersin, Mugla, Nigde, Osmaniye, Sinop, Sakarya, Tekirdag, Trabzon ve Van),
Fabaceae: Acacia homalophylla, Robinia pseudoacacia, Styphnolobium japonicum, Aceraceae: Acer
negundo, A. rubrum, Berberidaceae: Berberis thunbergii, B. vernae, B. veitchii, Berberis aquifolium,
Nandina domestica, Bignoniaceae: Catalpa bignonioides, Asparagaceae: Chorophytum comosum,
Rutaceae: Citrus aurantium, C. limon, C. reticulata, C. sinensis, Cornaceae: Cornus sanguinea,
Rosaceae: Cotoneaster coriaceus, C. glaucophyllus, C. horizontalis, C. francetii, Crataegus sp.,
Mespilus germanica, Prunus armeniaca, P. dulcis, P. avium, P. cerasus, P. ceracifera, P. domestica, P.
laurocerasus, P. persica, Pyracantha coccinea, Pyrus communis, P. elaeagrifolia, Rosa damascena,
Sorbus aucuparia, S. domestica, Eriobotrya japonica, Malus pumila, Ebenaceae: Diospyros lotus,
Elaeagnaceae; Elaeagnus angustifolia, E. pungens, E. umbellata, Myrtaceae: Feijoa sellowiana,
Oleaceae: Fraxinus excelsior, Ligustrum ovalifolium, L. vulgare, Olea europaea, Syringa vulgaris,
Cupressaceae: Juniperus sp., Aquifoliaceae: llex aquifolium, Juglandaceae: Juglans regia, Lythraceae;
Lagerstroemia indica, Lauraceae; Laurus nobilis, Meliaceae; Melia azedarach, Apocynaceae: Nerium
oleander, Vinca major, Vitaceae: Parthenocissus quinquefolia, Vitis vinifera, Pinaceae: Pinus nigra,
Anacardiaceae: Pistacia vera, Salicaceae: Populus nigra, Adoxaceae: Vibirnum tinus, Agavaceae:
Yucca filamentosa iizerinde bulundugu bildirilmistir (Yasar, 2020).

Incelenen materyal: Kahramanmaras Menzelet, K: 37°36'24", D: 36°4841", 18.V.2011;
Peynirdere, K: 37°35'08", D: 37°05'08", 02.V1.2011; Tiirkoglu, Yesilyore, K: 37°24'00" D:36°45'00",
17.V1.2011; Tiirkoglu, Onsen, K: 37°31'28", D: 36°47'30", 17.VI. 2011; Pazarcik, Cigli, K: 37°29'52",
D: 37°04'17", 03.VIL.2011; Merkez, Zeytindere, K: 37°32'33", D: 36°44'27", 11.VIL.2011; Tirkoglu,
Aydinkavak, K: 37°24'54", D: 36°48'13", 23.VIL.2011; Kazma, K: 37°36'14", D: 36°4921",
08.VIIL.2011; Gafarh, K: 37°36'24", D: 37°0427", 18.1X.2011; Dulkadiroglu, K: 37°34'29", D:
36°52'44"02.X.2011; Merkez, Karadere, K: 37°31'01", D: 36°38' 54", 08.X.2011, O. europea .
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Cins: Suturaspis
Tiir: Suturaspis davatchi (Balachowsky & Kaussari, 1951)

Diinya’da Afganistan, Iran ve Tiirkiye olmak iizere 3 iilkede, 3 familyadan 3 cinse ait
(Anacardiaceae: Pistacia sp., Pistacia atlantica, P. khinjuk Stocks, P. vera L., Moraceae: Ficus carica
L., Rosaceae: Prunus lycioides) bitki tiirii lizerinde tespit edilmistir. (Garcia ve ark., 2022). Tiirkiye’de
ise Bitlis ve Hakkari illerinde Pistacia terebinthus ve P. vera lizerinde tespit edilmistir (Kaydan ve ark.,
2009).

Incelenen materyal: Pazarcik, Incirli, K: 37°20'00", D: 37°18'43", 15.V.2011; Pazarcik, Kizirli, K:
37°32'00" D: 37°28'34", 19.V1.2011; Tiirkoglu, Aydinkavak, K: 37°25'35", D:36°47'48", 27.V1.2011,;
Tiirkoglu, Uzunsogiit, K: 37°24'06", D: 36°46'38", 4.VIIL.2011; Pazarcik, Tilkiler, K: 37°30'42", D:
37°26'39", 5.1X.2011; Pazarcik, Egrice, K: 37°21'36", D: 37°19'43", 3.X.2011, P. vera.

Cins: Suturaspis
Tiir: Suturaspis pistaciae (Lindinger,1906)

Diinya’da 10 iilkede 1 familyaya ait 1 bitki cinsi iizerinde (Anacardiaceae: Pistacia atlantica, P.
khinjuk, P. lentiscus, P. terebinthus ve P. vera) lizerinde tespit edilmistir (Garcia ve ark., 2022).
Tiirkiye’de ise Antalya, Diyarbakir, Gaziantep, Mugla ve Sanlurfa illerinde Anacardiaceae: Pistacia
lentiscus, P. terebinthus, Palaestina ve P. vera lizerinde bulundugu bildirilmistir (Yasar, 2020).

Incelenen materyal: Pazarcik, Damlatas, K: 37°27'00", D: 37°15'55", 15.V.2011; Pazarcik,
Armutlu, K: 37°30'46", D: 37°15'31", 19.V1.2011; Pazarcik, Tilkiler, K: 37°30'52", D: 37°27'42",
19.VL.2011; Pazarcik, Sakarkaya, K: 37°38'52", D: 37°24'39", 19.V1.2011; Tiirkoglu Uzunsogiit, K:
37°24'02", D: 36°46'57", 23.VI1.2011; Pazarcik, Yukarimiilk, K: 37°37'03", D: 37°27'58", 15.VII1.2011;
Pazarcik, Asagimiilk, K: 37°26'46", D: 37°28'36", 15.VIIL.2011; Pazarcik, Sadakalar, K: 37°27'56", D:
37°2329", 5.1X.2011; Tirkoglu, Yesilyore, K: 37°25'07", D: 36°45'05", 28 1X.2011; Pazarcik, Egrice,
K:37°21'52", D:37°19'49", 3.X.2011, P.vera.

4. SONUC

Kahramanmaras il Merkezi, Tiirkoglu, Goéksun ve Pazarcik ilgelerindeki bulunan meyve
agaclarinda zararli Coccoidea list familyasina bagli kabuklubit tiirlerinin belirlenmesi amaciyla yapilan
bu calismada, zeytin bahgelerinde; Filippia follicularis, Leucaspis riccae, Parlatoria oleae, Pollinia
pollini, ve Saissetia oleae; elma bahgelerinde; Aulacaspis rosae, Lepidosaphes ulmi, Palaeolecanium
bituberculatum, Parthenolecanium corni; fistik bahgelerinde; Lepidosaphes pistaciae, Suturaspis
davatchi, Suturaspis pistaciae; olmak lizere 12 zararl tiir belirlenmistir. Bu tiirlerden Aulacaspis rosae,
tilkemizde ilk defa Malus comminus tizerinde bu ¢alisma ile bulunmustur.

Yasar (2020), Tirkiye’deki sert kabuklubitlerin illere gore dagilimi ve konukgularini listeledigi
calismada Kahramanmaras ilinde Meyve bahgelerinde Diaspididae familyasina ait; Lepidosaphes ulmi:
Yigit ve Uygun, 1982 (Malus pumila); Leucaspis riccae: Kagar ve ark., 2012; Kasap ve ark., 2016 (Olea
europaea), Parlatoria oleae: Erden, 1979; Yigit ve Uygun, 1982 (Malus pumila); Kacar ve ark., 2012
(Olea europaea); olmak {izere 3 tiiriin bulundugunu rapor etmis yine Kacar ve ark., 2012’de Coccidae
familyasindan Filippia follicularis’in Olea spp. lizerinde bulundugunu bildirmislerdir. Yapilan ¢alisma
ile Kahramanmaras ilinde tespit edilen tiirlere 8 yeni tiir eklenmistir.
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1. INTRODUCTION

A crucial component of milk, milk fat is extremely susceptible to genetic, environmental, and
dietary alterations that could affect the profile of fatty acids and how they affect human health (Santin
Junior et al., 2019). A decrease in milk fat percentage, milk fat total yield, and a major shift in the
content of milk's fatty acids are all signs of milk fat depression (by 50% or more) (Jordana Rivero and
Anrique, 2015). Dry matter intake, diet balance, mineral matter intake (Erdem et al., 2012) and health
considerations all play a role in this complex issue. A danger factor for the effectiveness and
profitability of contemporary dairies is milk fat depression (MFD), a condition that was first described
more than 150 years ago (Rico and Harvatine, 2013).

On the other hand, developed nations base a significant portion of their pricing strategy on milk
biochemical factors. Milk fat depression is a severe issue since it ranks first among biochemical
characteristics with economic significance and affects milk pricing and quality (Anonymous, 2007).
Studies on milk fat depression have received a lot of attention recently (Rinaldi et al., 2022). Given
that milk fat ranks top among the characteristics due to its economic significance, it is an essential
biochemical parameter. It is well known that the milk fat ratio determines how much support farmers
receive in EU nations. As a result, our EU candidate nation conducts extensive studies on
environmental factors to raise milk fat levels (Cetin et al., 2010).

For these reasons, milk fat has been the primary subject of studies on milk parameters (Cetin et
al., 2007; Tekelioglu et al., 2010). When the milk fat content falls below 3.2% as a result of
environmental factors, a condition known as milk fat depression is observed (De Vries and Veerkamp,
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2000). The minimal allowable fat threshold for efficient cheese manufacturing also reflects milk fat
depression (Cicek, 2007). These factors make it necessary to research on milk fat depression
regulation and prevention. This investigation was done to see if cow milk from the regions of Edirne
and Tekirdag in May had a fat depression.

2. MATERIALS AND METHODS

The total fat concentrations were examined in the study to establish the fat depression threshold.
The information gathered from the daily routine examination of milk gathered from the provinces of
Edirne and Tekirdag in May was used. Using a Milkana Superior Milk Analyzer instrument (with data
memory), total fat ratios in milk were determined. The reference value was chosen to be 3.20%, which
is the threshold for milk fat depression (Bruckmaier, 2000). Data from May was utilized since milk fat
depression may happen in the summer, particularly in the final weeks of spring. The pasture grasses
have an energy deficit at these times (Fuller, 2004). The study's collected data on current milk total fat
was contrasted with the given reference value.

The comparison was made in accordance with the reference value (3.20%) and employed a
single sample T-test. The suitability of the data for normal distribution was assessed before analysis.
The data's parametricity or non-parametricity was investigated. All statistical techniques utilized in the
study were applied using the SPSS 18.0 package program.

3. RESULTS AND DISCUSSION

The results of the statistical analysis made according to the provinces to determine the
depression levels in terms of milk total fat average values in the research are shown in Tables 1 and 2.

Table 1. Milk fat depression analysis for Edirne province

One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
Milk fat 26 2.93 146 .029
One-Sample T-Test

Test Value = 3.20

95% Confidence Interval of the Difference

t df  Sig. (2-tailed) Mean Difference Lower Upper
Milk fat -9.45 25 .000 -270 -.328 -211

When Table 1 is examined, fat depression was determined in the milk obtained from Edirne
province. Fat depression in milk is a disadvantage for the province in question. Animal feeding studies
should be given importance to eliminate this negative situation. For this purpose, it will be beneficial
to regulate energy content, especially in animal feeds. Otherwise, there will be economic losses for
those who are breeders in these provinces. Since this situation constitutes a negative situation
according to EU standards, necessary regulations should be made in the mentioned province.

When Table 2 is examined, fat depression was not found in the milk from the province of
Tekirdag. The situation is favorable for the provinces listed. Tekirdag province has a healthy amount
of fat during May. Animal breeders should be educated to maintain this level. The fat depression
threshold is not far from the 3.32% level, which is close to the 3.20% level. There is a danger of falling
on the threshold of fat depression due to simple mistakes. For this bad scenario to change, farmer
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knowledge is crucial. For this reason, farmers should be invited to seminars on environmental
restrictions and animal feeding.

Table 2. Milk fat depression analysis for Tekirdag province

One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
Milk fat 27 3.33 292 071
One-Sample T-Test

Test Value = 3.2

95% Confidence Interval of the Difference

t df  Sig. (2-tailed) Mean Difference Lower Upper
Milk fat 1.79 26 .093 126 -.023 276

These workshops ought to be offered across all provinces, not just those at the crucial threshold.
Since pasture grasses exhibit energy deficits at the end of spring and the start of summer, steps should
be taken to prevent the creation of fat depression (Fuller, 2004).

4. CONCLUSION

Since milk fat depression is important for both the producer and the dairy industry, milk total fat
levels should be monitored by dairy enterprises. Thus, fat levels should be prevented from falling
below the mentioned limits. It would be beneficial to conduct similar studies in the provinces in
question to support the results of the present study. Studies should be repeated in other months of the
year, not only in May. These results may be an incentive for future research and a better understanding
of the nutritional quality of milk and the economic value of milk fat content.
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Trabzon-Diizkoy Ilgesi Yayla Cayirlarimin Floristik Yonden Incelenmesi
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Uygulmal Bilimler . L .
Fakiiltesi, Organik Tarim Yaylacilik tilkemizde _énemh bir gelenek olup, bu aragtirma, 2014-2015 vejetasyon
Boliimii, Igdur, Tiirkiye doneminde, Trabzon Ili Diizkdy Ilgesi Yaylast (Kamema)'nin yas ot ve botanik

kompozisyonlari ile birlikte florasi incelenmistir. Yayla (Kamena) cayirlarinin yas ot
Sorumlu Yazar verimleri 2.450-3.275 kg da’! arasinda degismis olup, yas agirlik esasma gore botanik
Hakki AKDENIZ Email: kompozisyonlar1 ise % 73 bugdaygiller + % 12 baklagiller + % 15 diger familyalardan
hakki_akdeniz@hotmail.com | Olusmustur. Yapilan floristik incelemeye gore cayirlarda, baklagillerden; Ak liggil
(Trifolium repens L.), Cayir tilkikuyrugu (A4lopecurus pratensis L.), Cayir lggiili
(Trifolium pratense L.), Gazal boynuzu (Lotus corniculatus L.), Pisikulag1 (Trifolium
ambiguum L.),Yumrulu tavsan bezelyesi (Lathyrus tuberosus L.) tiirleri,
bugdaygillerden; Bozkir bromu (Bromus tomentellus Boiss), Cayir salkim otu (Poa
pratensis L.), Dactylis umroza (ker.$. kir) Nevski)), Domuz ayrig1 (Dactylis glomerata
L.).tirleri ve diger familyalardan; Adi esek marulu (Sonchus oleraceus L.), Aslan
pengesi (Alchemilla compactilis Juz), Ballibaba (Lamium purpureum L.), Cam salebi
(Orchis mascula subsp. pinetorum (Boiss. & Kotschy) G.Camus), Carsakotu
(Paracaryum racemosum (Screber) Britten var. Racemosum)Damarlica (Plantago
lanceolata L.), Dandelion (Taraxacum officinale L.), Dere Kerevizi (Sium sisarum L. var.
Lancifolium (Bieb) Thell), Givisgan otu (Silene alba (Miller) Krause), Kanli Balsira otu
(Silene compacta Fischer), kurtu kuyrugu (Echium italicum L.), Kuzukulagi Labada
(Rumex acetosella 1.), Maldili (Salvia limbata. C.A. Meyer), Ogrekoutu (Heracleum
persicum Desf), Siitlegen (Euphorbiaceae helioscopia L.), Tarla diiglin ¢igegi
(Ranunculus arvensis L.), Titrek otu (Briza medi L.), Yavsan otu (Veronica persica L.),
Yilan yastigi (Arum maculatum L) gibi tiirler teshis edilerek bunlarin kimi 6zellikleri ele
almmustir. Gerek cayirlar ve gerekse mera alanlan gittikce daralmakta, bitki tiir ve
cesitleri de tehdit altinda bulunmaktadir.

Anahtar Kelimeler: Diizkoy-Trabzon, Cayirlar, Flora.

Floristic Investigation of the Plateau Meadows of Trabzon-Diizkoy District
Abstract

The plateau is an considerable tradition in our country, and this research mainly
investigated the flora together with the fresh herbage yield and botanical composition of
the plateau of Diizkdy District of Trabzon Province in Turkey during the 2014-2015
vegetation period. Fresh herbage yields of Plateau (Kamena) varied between 2.450-3.275
kg da’!, and their botanical compositions on the basis of fresh herbage rations were 73%
grasses + 12% legumes + 15% other families. Pastures consist of 7rifolium repens L.,
Alopecurus pratensis L., (Trifolium pratense L., Lotus corniculatus L., Trifolium
ambiguum L., Lathyrus tuberosus L. species of forage legumes and Bromus tomentellus
Boiss, Poa pratensis L., Dactylis umroza (ker.$. kir) Nevski, Dactylis glomerata L of
forage grassess and some of other familis were Sonchus oleraceus L., Alchemilla
compactilis Juz, Lamium purpureum L., Orchis mascula subsp. pinetorum (Boiss. &
Kotschy.,  Paracaryum racemosum (Screber) Britten var. Racemosum, Plantago
lanceolata L., Taraxacum officinale L., Sium sisarum L. var. Lancifolium (Bieb) Thell),
Silene alba (Miller) Krause), Silene compacta Fischer), Echium italicum L.), Rumex
acetosella L., Salvia limbata. C.A. Meyer., Heracleum persicum Desf), Euphorbiaceae
helioscopia L., Ranunculus arvensis L., Briza medi L., Veronica persica L.), Arum
maculatum L., species such as these were identified and some of their characteristics were
discussed. Both meadows and pasture areas are getting narrower and plant species and
varieties are in danger of extinction.

Key words: Diizkdy-Trabzon, Pastures, Flora.
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1. GIRIS

Dogu Karadeniz yaylalari; temiz havasi, bitki ortiisii, faunasi, iklim 6zellikleri, golleri, akarsulari,
sifal1 sular1 gibi dogal cekicilikleri, dag ve doga yiiriiyiisleri, ¢cim kayagi, kis sporlari, avcilik, olta
balik¢ilig, el sanatlar1 gibi etkinlikleri ile alternatif turizm ¢esitlerinden yayla turizmine yonelik biiyiik
bir potansiyele sahiptir (Akpinar ve Bulut, 2010; Zaman ve ark., 2011). Dogu Karadeniz Boliimii’nde
17 yaylanin i¢inde bulundugu Diizkdy yaylasi, Trabzon ili merkezine 40 km uzaklikta, yoresel adi
"Hagka" olan 1944 yilinda bucak olmus, 1961 yilinda ismi degistirilerek "Diizkoy" adiyla belediye, 9
Mayis 1990 tarih ve 3644 sayili yasa geregince ilce statiisiine kavugmustur (Anonim, 2022). Eski ad1
Hagcka olan Diizkdy, Trabzon'un Of Ilgesinin Dagénii (Hanlut) Koyiinde 1864 yilinda dogmus, yaylanin
manevi bir degeri olan, Hackali Hoca Baba (Mustafa Tarhan) adiyla da anilmaktadir (Anonim, 2022a,
Sekil 9, 10 ve 12). Tlgesinin (Sekil 1), niifusu 1990’11 yillarda 20.974, 2020 yilinda ise, 13.815 olarak,
son 30 yilda % 66 kadar azalmis ve topraklarmin % 80'i engebeli bir bolge dzelligine sahiptir. Ilce
merkezden yaylaya dogru yiikseldikge, bitki ortiisii genel olarak koknar, ladin, sarigam, sedir, kayin,
mese, karaagag, giirgen, kizilagag¢ ve yabani findik gibi agag tiirleri ile orman giilii ve yabani acelya gibi
binlerce kir ¢igegi ile kapli olan yaylanin ¢evresini genellikle ladin tiiri cam agaclariyla kaphdir
(Anonim 2022, Sekil 2).

Cayir-meralar yillardan beri insanoglunun vazgegcemedigi hayvanlarin kaba yem kaynaklaridir.
Meralar kapasiteleri iizerinde, ilkbahar, yaz ve sonbahar kritik donemlerine dikkat edilmeden asir1
sekilde otlatilmaktadir ve bazi1 bolgelerde otlatma planlarinin uygulanmasinda ve meralarin amag disi
kullaniminda sikintilar yasanmaktadir (Yavuz ve ark., 2008). Ilgenin islenebilir arazilerinde musir,
patates, fasulye ve benzeri tarim trilinleri yetistirilmekte, ekonomisi tarimsal ve hayvansal iiretime
dayanmaktadir (Anonim, 2022). Ulke hayvanciligimizin gelistirilmesinde ¢oziilmesi gereken en 6nemli
sorunlardan biri kaliteli, ucuz ve bol kaba yem ihtiyacinin diizenli olarak kargilanmasidir (Gemalmaz
ve Bilal, 2016).

Cayurlar, genellikle fazla egimli olmayan, taban suyu toprak ylizeyine yakin dogal olarak gelisen,
ekseriya sik ve uzun boylu yem bitkilerinden meydana gelen ve bigilerek ciftlik hayvanlarina kaba yem
ithtiyacini yas ya da kuru ot olarak karsilamak iizere kullanilan alanlardir, meralar ise ¢ayirlarin aksine
meyilli, engebeli ve taban suyu derinde, daha kisa boylu, seyrek bitkiler toplulugundan olusan kaba yem
alanlaridir (Tosun ve Altin 1986; Aydin ve Uzun 2002). Ulkemizin gerek cayirlar1 gerekse meralar
dogal olarak tesekkiil etmis miilkiyeti devletin olmakla birlikte kullanimini1 miintesiplerine veren bir¢ok
kanun bulunmaktadir (Uluocak, 1975; Anonim, 2022d).

Tiirkiye ¢ayir-mera alanlar1 toplam 14.6 milyon ha olup, Bati Karadeniz Bolgesi’nde ise iilkemiz
cayir-mera alanlarinin  %5.35’in1  olusturmakta (Kusvuran ve ark., 2011), Trabzon’un toplam
yiizolgimii 466.400 ha olup, bunun % 23,9’unu teskil eden 111.628 ha ¢ayir meralar1 bulunmaktadir
(Kusvuran ve ark., 2011). Meralar, {lizerlerinde yetisen seyrek ve kisa boylu bitkiler nedeni ile birincil
amaglar1 olan hayvancilik acgisindan kaliteli ve yeterli yem {iretimi saglamalar1 yaninda o6zellikle
ormanlik ve calilik gibi diger bitki Ortiileri ile havzalarin stirdiiriilebilir su iiretimi lizerinde de ¢ok
onemli rol oymamaktadir (Altin ve ark., 2005). Meralardaki botanik kompozisyonun degiskenligi bazi
toprak 6zelliklerinden kaynaklanmakta (Bilgin ve Ozalp, 2016), yiikselti arttik¢a bitki ile kapli alalarin
azaldigini dolayistyla verimin diistiigii (Gokkus ve ark., 1993) ve meralarda en zengin yoneyin kuzey
oldugu (Cagan ve Bagbag, 2016) bildirilmektedir. Bolgede bulunan ¢ayirlarin kadim sahipleri evlerini
ahsaptan yaparlar (Sekil 11), ¢ayir sinirlari1 da genelde odun direk ve dikenli ¢itlerle gevirerek ve
kismen de tas duvarlarla korurlar (Sekil 5). Bolge cayirlarinin ¢ok az bir kismi diize yakin olmakla
beraber genellikle egimli hatta biiyiik bir kism1 oldukca egimlidir (Sekil 2, 5 ve 11). Meraya dayali
hayvancilik yapilmakta olup yem bitkileri ekilisleri ise istenen diizeyin ¢ok altinda, ancak devlet
tarafindan verilen desteklerle yem bitkisi artisina katkida bulunmaktadir (Siirmen ve Tongel, 2008).
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Sekil 1. Diizkoy yerlesim alani
Figure 1. Diizkéy settlement area

Sekil 5. Kadimden beri ¢cayr ve meralar
Figure 5. Meadows and pastures since ancient times

ekil 7. Orman i¢in meralar
Figure 7. Rangelands for the forest

Sekil 2. amena, Cam ve Ladin agalarz
Figure 2. Kamena, Pine and Spruce trees

3 Tl

Sekil 4. Meralardaki insaatlarin yikim (Anonim, 2022d)
Figure 4. Destructions in pastures (Anonymous, 2022d

e
Sekil 6. Mera alanlarinda mesire ve eglence yerleri
Figure 6. Restingplace and recreational areas
in pasture areas

Seki 8. Yaylalarda tristk tesisler
Figure 8. Tristic facilities in the highlands
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Sekil 9. Hackali Hoca Baba Cesmesi Sekil 10. Diizkéy yaylasi, Kamea yolu
Figure 9. Hackali Hoca Baba Fountain Figure 10. Diizkoy plateau, Kamea road

Sekil 11. Flora ¢alismast (Hakki Akdeniz, 2015) Sekil 12. Hackali Hoca Baba Cami ve Tiirbesi
Figure 11. Flora study (Hakki Akdeniz, 2015) Figure 12. Hackali Hoca Baba Mosque and Tomb

o

- i il

Sekil 13. Ahsaptan yapilmis bazi yayla evieri Sekil 14. Betonarme yayla evleri
Figure 13. Some highland houses made of wood Figure 14. Concreted highland houses

Son yillarda tiim diinyada oldugu gibi bolgede artan sehir trafigi ve kalabalik hayat tazi, yayla
turizmi, doga sporlar1 agisindan son derece elverisli olan bolgede Yamag Parasiitii, trekking, Yayla
Safarisi gibi bir ¢cok sportif faaliyetlerden (Pirselimoglu Batman ve Demirel, 2015), dolay1 bolgeye olan
ilgi giderek artmugtir.

Dogu Karadeniz Bolgesi'nde 'imar kirliligi' tartismalartyla giindeme gelen ve 31 Aralik 2017'den
sonra inga edilen kagak yapilar, mera alanlarinda hayvanlarini otlatamayan sakinler tarafindan ve
meralarin yok oldugu gerekgesiyle sopa, kazma ve kiireklerle yikilmistir (Anonim, 2022d, Sekil 15).
“Mera kanununda”; mera, yaylak ve kislaklarin hukuki durumu 4. Maddesinde “Mera, yaylak ve
kislaklarin kullanim hakki bir veya birden ¢ok kdy veya belediyeye aittir. Bu yerler Devletin hiikiim ve
tasarrufu altindadir. Mera, yaylak ve kislaklar; 6zel miilkiyete gecirilemez, amaci disinda kullanilamaz,
zaman asimi uygulanamaz, sinirlar1 daraltilamaz. Dolayisiyla Madde 4’e gore bu alanlarda bina vb
yapan sahislar su¢ islemektedir (Anonim, 2022c). Ancak ¢ogu zaman kaide kural tanimayan kisiler
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tarafindan mera alanlarinda kacak yapilasma devam edilmekte (Sekil 3, 4, 14 ve 15), meralarin amag
dis1 kullaniminda sikintilar yasanmaktadir (Yavuz ve ark., 2008).

]

Sekil 15. Diizkéy Yaylasi (Kamena). Mera tizerinde yapilan kagak yapilarin kéyliiler tarafindan yikilmasi.
Figure 15. Diizkéy Plateau (Kamena). Destruction of illegal structures built on the pastures by the villagers.

Yayladaki otlar tirpan ve bazi ¢ayir bigme makinalariyla bigilerek ve kurutularak yigin haline
getirilip ve sonra da kamyon veya kamyonet gibi araglarla, kodylere taginarak, kis aylarinda hayvanlara
yedirilmektedir (Somuncu ve ark., 2019). Bitki ¢esitliligi yoniinden baz1 iilke ve bolgeler oldukca
zengin olup o lilke ya da bolgedeki bitki g¢esitlerinin tamami o bolge ya da iilkenin florasi olarak
adlandirilir Tiirkiye oldukga zengin bir floraya ve bitki ¢esitliligine sahip olup (Hudson et al., 2000),
hemen 10.500 bitki tiirii tespit edilmis ve bunlarin %30'u endemik olup (Gtiner ve ark., 2000), iilkemiz
diger Avrupa lilkeleriyle mukayese edildiginde, bitki tiirleri endemizm oran1 bakimindan yiiksektir
(Ugulu ve ark., 2008). Her on giinde bir yeni bir bitkinin kesfedildigi iilkemiz, flora zenginligi agisindan
dogal varliklarimiz arasinda yer almaktadir (Giiner, 2012).

Cayir ve mera alanlarda bulunan otlardan bazilari hayvanlarda yaralanmalara, toksik madde
icerenler zehirlenmelerine ve hatta 6liimlerine neden olabilirler (Balabanli ve ark., 2006). Bolgede en
fazla rastlanilan yabanci otlar; Alchemilla pseudocartalinica Juz., Pteridium aquilinum (L.) Kuhn,
Euphorbia oblongifolia C. Koch, Veratrum album L., Silene vulgaris (Moench) Garcke, Digitalis
ferruginea L., Hypericum perforatum L., Conium maculatom L. ve Alchemilla orduensis B . Pawl.
olarak tespit edilmistir (Asav, 2014). Biyocesitliligin korunmasi ve siirdiiriilebilirligi agisindan korunan
ve biiylik 6nem arz eden (Putz et al., 2001), bu alanlarin gelistirilmesi i¢in de belirli periyotlarla takip
edilmesi gereklidir (Puumalainen et al., 2003). Sifali bitkiler diinyanin farkli yerlerinde birgok
hastaliklarin tedavisinde kullanilmakta (Civelek ve Cakilcioglu, 2013). Kaba yapili olan seliillozun
hayvanlarin normal rumen faaliyetleri i¢in gerekli oldugunu, bunun da yem bitkilerinden saglandigin,
bugdaygil tiirleri arasinda, ham protein orani, % 6.2-19.3; asit deterjanda ¢ézlinmeyen lif oran1 %22.9-
43.2; noétral deterjanda ¢oziinmeyen lif orani, %45.9-74.6; asit deterjanda ¢oziinmeyen protein orani ,
%0.08- 0.63; sindirilebilir kuru madde orani, %55.3-71.0; kuru madde tiiketimi orani, %1.61-2.62 ve
nisbi yem degerleri 68.9-143.1 (Basbag ve ark., 2018).
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Diizkoy ilgesi Beypianar’in bugdaygillerin hakim oldugu bir meranin verim ve kalite i¢in en
uygun giibre dozunun 20 kg/da saf azot oldugu ve giibrelemenin birkag yi1l daha yiiriitiilmesinin daha
1yl sonuglar verecegini 6nermisler (Kili¢ ve Cinar, 2021). Hayvanlarin sagligini tehdit eden meralarda
risk durumlarinin belirlenmesi ve bu dogrultuda bolgeye 6zgli uygun giibreleme programlari
gelistirilmelidir (Yilmaz, 2022). Bu sebeple c¢ayir-meralarimizin mevcut 6zelliklerini dogru olarak
tespit etmek ve bu bilgiler 15181 altinda gerekli miidahalelerde bulunmak biiyiik 6nem tasimaktadir
(Babalik, 2004). Son yillarda artarak devam eden yayla turizmi ve insanlik adina ¢ok degerli ve kiymetli
olan bu dogal alanlarimiza sahip ¢ikilmasi gerektigini diislinerek ge¢misi bugiinii ve gelecegine yonelik
genel sorunlara deginilerek, cayir alanlarinda sik¢a rastlanan bitki tiirleri teshis edilerek, miistakbele ait
projeksiyonlar ortaya koymak amaglanmistir.

2. MATERYAL ve YONTEM

Aragtirma, 2014-2015 yil1 vejetasyon doneminde, Trabzon ili, Diizkdy il¢esi Yaylasi-Kamena
civarindaki (40° 49’ 00>’ Kuzey enlem, 39° 23’ 00’ Dogu boylam) dogal ¢ayirlarin yas ot verimleri ile
bu alanlarda bulunan bitki tiirleri toplanarak teshis edilmistir. Deneme alan1 %5-10 aras1 egime sahip
olup, Diizkoy ilgesinden itibaren 8-10 km ve denizden yiiksekligi 1950 m’dir. Ayrica,15 ayr1 yerden
alnan 1 m?’lik alanlar, 28 Haziran 2015 tarihinde bicilerek hemen tartilmis ve yas ot verimi tespit
edilmistir. Nisan-Haziran 2015 yili vejetasyon déneminde toplanan bitkiler (Sekil 11), Yiiziincii Yil
Universitesi, Biyoloji Boliimii, herbaryum laboratuvarinda teshis edilmistir. Arastirmanimn yapildigi
vejetasyon donemindeki iklim degerleri uzun yillar ortalamasina gére daha soguk ve kurak gegmistir

(Cizelge 1).

Cizelge 1. Diizkéy ilgesi (Hagka), Yaylasinin 2014-2015 ve uzun yillara ait iklim verileri*
Table 1. Climate data of Diizkoy district (Hagka), Plateau for 2014-2015 and long years

Ortalama Sicaklik (°C) Toplam Yagis (mm)
Aylar Uzun Yillar 2014-2015 Uzun Yillar 2014-2015
Eyliil 21.7 17.6 88.9 97.0
Ekim 17.3 13.5 125.6 100.8
Kasim 13.1 9.7 87.42 73.7
Aralik 9.5 93 79.2 52.6
Ocak 7.7 5.4 89.1 71.9
Subat 7.8 6.6 524 46.5
Mart 9.1 7.2 66.5 0.3
Nisan 11.5 9.0 63.2 37.5
Mayis 16.2 14.5 49.6 47.9
Haziran 20.8 17.2 44.1 90.4
Temmuz 24.0 19.2 30.7 13.1

* Anonim 2018a. Trabzon Meteoroloji 11 Miidiirliigii kayitlart

3. BULGULAR ve TARTISMA

Arastirmanin yapildigi, Diizky yaylasi ¢ayirlarinin agirlikli olarak florasi incelenmistir. Bununla
birlikte 15 adet 1 m*’lik quatratlar atilarak yas ot verimleri bulunmus ve yas agirhiga gore botanik
kompozisyon hesaplanmistir. Cayirlarin yas ot verimleri 2.450 kg ile 3.275 kg da’! arasinda degismis
olup, botanik kompozisyonunu % 73 bugdaygil + % 12 baklagil + % 15 diger familyalardan olugmustur.

Cayir alanlarinda tespit edilen tiirler ve genel ozellikleri

Ogrekoutu (Heracleum persicum Desf): Cayir ve meralarda genellikle yabanci ot olarak goriilen
Heracleum persicum, Farsga yaban otu veya golpar olarak bilinen 4Apiaceae familyasindan ¢igekli bir
bitkidir. H. persicum 6zleri ve ugucu yaglar bakimindan zengin olup ¢ok sayida farmakolojik aktivite
ile ila¢ sanayinde ve baz1 geleneksel hastaliklarin tedavisinde kullanilmaktadir (Miraj, 2016). Midede
siskinlik onleyici, antiseptik olarak. H. persicum yakin zamanda antioksidan, antikonviilsan, analjezik,
antienflamatuar ve immiinomodiilator 6zellikleri oldugu gdsterilmistir (Mojab et al., 2002). Cayir ve
meralarda yaygin olmasindan dolay: kolay toplanmas1 dikkat ¢ekici biyolojik aktivitelerinden dolay1
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bitki giderek 6nem kazanmistir. Ayrica, kalin, kuru govdeleri ve semsiyemsi yapisinin gosterisli ve
cekici Ozelliginden dolayi, 6zellikle sonbaharin sonlarina dogru ve kisin fotografcilar arasinda favori
bir motif olmaya devam eden dekoratif, kurumus semsiyeleri de sik sik goriiliir.

Kurt kuyrugu (Echium italicum L.): Ulkemizde atkuyrugu adiyla da bilien bitki, Akdeniz
havzasinda ve 6zellikle italyada sik goriiliir. Yaz aylar1 govdesi etrafinda soluk mavi, eflatun, pembemsi
veya bayazimsi ¢igekler acar (Anonim 2022f). Tibbi amagh olarak bitkinin kirmiz1 kokleri 6zellikle
yaniklarin tedavisinde yara iyilestirici olark kullanilir (Ozcan, 2008). Echium'un bazi tiirleri, Iran'm
geleneksel halk ilag okstirtik kesici, balgam soktiirticii ve idrar soktiiriicii olarak kullanilmistir (Morteza-
Semnani and Saeedi 2005). Bitkinin agr1 kesici ve antioksidan aktivitesinin oldugu, italicum yagi, test
edilen tiim mikroorganizmalar {izerinde konsantrasyona bagli antimikrobiyal aktivite gosterdigi
belirlenmistir (Morteza-Semnani et al., 2009).

Titrek otu (Briza medi L.): Kisa rizomlu, ¢ok yillik, titrek ot, kuzeydogu Kuzey Amerika'nin
baz1 bolgelerinde nispeten yaygin hale gelen bir Avrasya bitkisidir. Mayis ve Agustos aylar1 arasinda
cicek acar ve yaprak doken ormanlardan mese, giirgen, kayin gibi nemli yamaclar ve bataklik alanlarda,
halk arasinda, “zembil otu” olarak bilinen bu tiir, ingilizce’de “quaking grasses” “titrek ot” olarak
adlandirilmasi, ¢iceklerinin ve tohum kafalarinin saplarinin {izerinde siirekli sallanmakta ve bazen
kiiltiir olarak yetistirilmektedir (Davis, 1985; Cabi ve Dogan, 2012).

Givisgan otu (Silene alba (Miller) Krause) : Silene latifolia subsp. alba, Avrupa, Bat1 Asya ve
Kuzey Afrika'nin ¢oguna 6zgii olan Caryophyllaceae familyasindan dioik bir ¢igekli bitkidir. Yillik 40-
80 santimetre uzunluga kadar biiyiiyen tek yillik, iki veya ¢ok yillik olup otsu karakterinde, 500-3500
m yiiksekliklerdeki step, yamaglar, calilik alanlarda bulunmaktadir. Bitkide bulunan ugucu yag ve yag
asidinin ana bilesenleri sirasiyla a-selinen (%12.4) ve palmitik asit (%26.3) olarak tanimlanmigtir
(Boga, 2017).

AK iicgiil (Trifolium repens L.): Ulkemizde 94 iicgiil tiiriiniin dogal olarak yetistigi, 1iman ve
serin nemli bolgelerde yayilma gostermekte, ince sapli ve bol yaprakli, otunun sindirilebilirligi ve
besleme degerinin ¢ok yiiksek oldugu ve en uygun toprak pH’sinin 6.1-6.7 arasindadir. Kendine
katlanma giicli zayif olan bitki, kis aylarinda metabolik etkinligi yliksek oldugundan, ekonomik dmrii
kisadir. Bitki ayn1 zamanda iy1 bir polen ve bal 6zii kaynagi, gévde bol yapraklidir, mineral maddeler,
protein ve vitaminler yoniinden zengindir. Baz ti¢giil tiirlerinde (7rifolium spp.) ham protein degeri
ortalama %17.3, asit deterjanda ¢ozlinmeyen lif, %35.1, nétral deterjanda ¢oziinmeyen lif %40.59,
sindirilebilir kuru madde %61.6, kuru madde tiiketimi 3.4 ve nispi yem degerleri 153.3, P %0.4, K
%2.71, Ca %1.37 ve Mg %0.34 olarak tespit edilmistir (Basbag ve ark., 2011). Baz1 yorelerin
floralarinda yem bitkileri agisindan ¢ok zengin genetik ve morfolojik varyasyona sahip tiirlerin
bulundugu, bu bakimdan ileri 1slah ¢calismalarinda, kullanilmalarinin yararli olacagi (Alay et al., 2017),
ak iicgiil cesit gelistirmede ©nemli bir cins olabilecegi (Oten ve ark., 2019) bildirilmektedir.

Domuz ayng (Dactylis glomerata L. ve Dactylis umroza (Ker.$. kir) Nevski.): Poaceae
familyasindan olan ¢ok yillik otsu karakterde olup iilkemiz i¢in endemik olmayan, nemli ve iliman
bolgelerin ¢ayir ve meralarinda, hem serin hem 1liman iklim kosullarinda yetisebilen yiiksek verimli,
adaptasyon yetenegi yiiksek ve diinyanin her yerinde kullanilan ¢ok yillik bir yem bitkisidir (Sanada et
al., 2007). Ozellikle meyve bahgeleri ve agaglarm altinda gélgeye dayanikli, oldukga rekabetci bir tiir
olup kuraga dayanikli degildir. Yazlar1 sicak olan yerlerde yari-uyku durumuna girer, daha sonra
sonbaharda aktif biiyiime donemine giren bitki yumak formunda, kok diplerinde bol miktarda
karbonhidrat biriktirir (Volaire, 1995). Genelde nemli ve 1liman bolgelerde daha iyi gelismesine karsin,
kurakliga daha fazla adapte olmus tiirleri bulunmaktadir. Kisa giin uzunluklart D. glomerata'da
cigeklenmeyi artirir ve bazi tiirlerinde vejetasyon siiresinin higbir agsamasinda ¢iceklenme i¢in soguga
ihtiya¢ duymamaktadir (Heide, 1994). Cayir ve mera vejetasyonlarinda bitkinin tohumu topragin ne
kadar derinlige gomiiliirse, ¢imlenme yiizdesi o kadar diiser. Mera karisimlarinda, genel olarak D.
glomerata'nin diger Lolium multiflorum, Bromus willdenowii ve Festuca arundinacea gibi bitkilerinden
daha diisiik cikis yapmaktadir (Andrews at al., 1997). Ancak yapilan molekiiler analizler
caligmalarinda, domuz ayrig1 genotiplerinin dnemli derecede genetik varyasyon gosterdigi ve 1slah
programu igin degerli kaynaklar oldugu ortaya konulmustur (Cémertpay ve Ozpinar, 2019).
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Gazal boynuzu (Lotus corniculatus 1.): Baklagiller familyasindan olan Gazal boynuzu, ¢ayirlar
ve nemli topraklarda yasayan ¢ok yillik otsu bir bitkidir. Bir¢ok toprak yapisina toleransli olan bitki
hayvanlarda sisme yapmayan, otlatmaya dayanikli, kendi kendini tohumlayarak varligin1 uzun siire
devam ettirebilme gibi bir takim olumlu 6zelliklere sahiptir (Uzun, 2008).

Dere Kerevizi (Sium sisarum L. var. Lancifolium (Bieb) Thell): Sium sisarum L. var
lancifolium L. ¢ok yillik otsu, ¢igeklenme genelde, Haziran ve Agustos aylarinda, bataklik ve dere
kenarlar1 ve yas topraklar1 seven bitki 150 ile 1980 m denizden yiiksekliklerde ve endemik olmayan,
tilkemizin hemen her tarafinda bulunan bir tiirdiir. Bitkinin gen¢ gévde kismi hos kokusundan dolay1
soyularak ¢ig olarak yenir ve yapraklar1 baharat ve baharat olarak kullanilir (Dalar ve Miikemre, 2020).
Bugiine kadar yapilan analitik calismalarda, yiliksek diizeyde fenolik varligi (klorojenik asit ve
izokersetin) ve Onemli sindirim enzimi potansiyeli sergileyen ugucular (o-terpinen, camphene,
cyclohexene, carene ve pcymene) baskilayici ve antioksidan igermektedir (Mukemre, 2022).

Tarla diigiin cicegi (Ranunculus arvensis L.) : Cayirlarda ve 6zellikle meralarda tarla diigiin
cicegi tiirleri, hayvanlar tarafindan taze olarak yenildiginde zehirli olup, tatlar1 buruk ve zehirlerinin
neden oldugu agizda kabarmalara neden olurlar. Cagan ve Arslan (2020), cayir mera alanlarinda yogun
olarak bulunan ve tiiketildiginde hayvanlar iizerinde toksik etki yapabilen Ranunculus
constantinopolitanus bitkisine ait besleme degerlerinden kuru madde oram1 %90,5-90,6, ham protein
oram1 %13,1-13,4, ADF oran1 %34,9-35,9, NDF oran1 %47,3-48,9, ADP oran1 %0,33- 0,37, Ca orani
%1,16-1,22 olarak hayvan besleme acisindan 6nemine vurgu yapmustir. Ayrica Ranunculus tiirleri
tilkemizde “basurotu, diiglin ¢icegi, yag canagi ve katir nali” gibi isimlerle bilinmekte olup, haricen
basur memelerine kars1 kullanilmaktadir (Baytop, 1999).

Aslan pencesi (4lchemilla compactilis Juz): Dogal yayilma alan Tiirkiye ve iran olan bu bitki
Davis (1972), ¢ok yillik otsu yapida olan bitki, Mayis Temmuz arasinda ¢i¢eklenir ve genellikle ¢ayir
ve meralarda, dere kenarlarinda endemik olmayan bir bitkidir. Alchemilla tiirleri diyabetin yaninda
birgok hastaligin da tedavisinde kullanilmaktadir (Ozbilgin et al., 2019). Alchemilla vulgaris L. (bayan
mantosu, ay1 ayagi, aslan ayagi) Alchemilla cinsinden en iyi bilinen tiirdlir ve Avrupa'da esas olarak
kadin hastaliklari, yara ve cilt bozukluklarinin tedavisinde kullanilir. Bitkinin yaralart iyilestirdigi,
teskin edici ve idrar soktiiriicii 6zellikleri ile karaciger iltihabi, astim, bronsit, 6ksiiriik ve diyabetin yani
sira bobrek, bagirsak ve mide rahatsizliklaria iyi geldigi bilinmektedir (Said et al., 2002).

Bozkir bromu (Bromus tomentellus Boiss): Bromus tomentellus, Iran ve komsu iilkelerin ¢ogu
kurak ve yar1 kurak bolgelerinde genis cografi dagilima sahip c¢ok yillik bir ¢imdir. Bromus
tomentellus’un ekotipleri hem serin-nemli hem de serin-kuru ortamlara adapte olmus, lezzetli olmakla
birlikte topraklarin koruma, mera rehabilitasyonu ve dogal meralarda farkli yogunluklarda diger otlar
ve baklagiller ile karisim halinde bulunur (Rechinger, 1973).

Kuzukulagy (Rumex acetosella L.): Halk arasinda kuzukulagi ya da ebemeksisi, eksilik,
eksimik, tursuotu (Rumex acetosella L.) olarak adlandirilan bitki, kirlarda kendiliginden yetisen veya
bahgelerde yetistirilen bitkinin yapraklari iri ve ¢ok, kokleri dall1 ve az, halk arasinda idrar arttirici, safra
soktiiriicli, kuvvet verici ve laksatif olarak kullanilmaktadir (Baytop, 1984;Tabata ve ark., 1994).
Kuzukulaginin A, E ve C vitaminleri acisindan iyi bir kaynak oldugu, yapraklarindaki vitamin
miktarlarini ise yoreden yoreye degistigini (Karatag, 2013), iyi bir antimikrobiyal ve antioksidan kaynak
oldugu, farkli ortamlarda antimikrobiyal ve antioksidan aktivitelerde degisimler oldugu gézlenmistir
(Arslantiirk, 2014).

Carsakotu (Paracaryum racemosum (Screber) Britten var. Racemosum): Boraginaceae en
biiyiik angiosperm familyalarindan biri olup diinya ¢apinda yayilis gosteren 100 cins ve 2000 kadar tiirii
bulunmaktadir (Taia, 2006). Ayn1 familyada olan Paracaryum racemosum Paracaryum racemosum
(Screber) Britten var. Racemosum, ¢ok yillik otsu yapida, 1200-2700 m yiiksekliklerdeki subalpin
cayirliklarin kiregtagi ve algitasi yamaglh kuru tepelerinde bulunan bitki Mayis ve Haziran aylarinda
cigek agmaktadir (Anonim, 2022f).
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Damarlica (Plantago lanceolata L.): Bir¢ok bitkide oldugu gibi, Plantago lanceolata L, eski
zamanlardan bu giine kadar ¢esitli hastaliklarin tedavisinde kullanilmistir. Bitlis yoresinde yapilan bir
calismaya gore, Plantago lanceolata’nin antioksidan ve antimikrobiyal 6zellikleriden, antioksidan
ozellikleri DPPH metodu ve siliperoksit dismutaz ile glutatyon-S-transferaz enzim aktiviteleri
saptanarak belirlenmistir. Antimikrobiyal 6zellikleri disk diflizyon metodu, iz mineral diizeyleri ise
spektrofotometrik olarak tespit edilmistir. Elde edilen sonuglar, Tatvan’dan toplanan bitki 6rneklerinin
en yliksek antioksidan aktiviteye sahip olmasi yaninda siiperoksit dismutaz ve glutatyon-S-transferaz
aktivitesi ve iz mineral miktar1 agisindan da daha zengin igerige sahip oldugunu gostermistir (Akbalik
ve ark., 2021).

Maldili (Salvia limbata. C.A. Meyer): Salvia, Lamiaceae familyasinda 900 tiirden olusan bu
cinsin 45'1 endemik tiirii ve 93 takson (Giiner et al. 2000) bulunmaktadir. Halk arasinda kullanilan
bitkilerden olup baz tiirleri, kozmetik ve ila¢ sanayinde kullanilmasi ile ilgili iilkemizde yeterli caligsma
bulunmamaktadir (Digrak at al., 2001).

Dandelion (Taraxacum officinale L.): Taraxacum cinsi diinya iizerinde toplam 2500 tiir ile
temsil edilirken, iilkemizde bu say1 18'i endemik olmak iizere toplamda 55'tir (Kirschner and Stepanek,
1994; Ekim, 2012) Kozmopolit bir cins genis bir yayilis gdstermektedir (Abedin, 2007). Apomiktik
olarak cogalmasindan dolay1 taksonomik sorunlar olusturmaktadir. Bitki teshisinde meyve ve 6zellikleri
¢ok Onemli oldugundan dolay1r arastirmacilar meyvesiz olarak Taraxacum'larin toplanmamasi
gerektigini 6nermislerdir (Richard and Sell 1976; Abedin, 2007).

Yumrulu tavsan bezelyesi (Lathyrus tuberosus L.) : Lathyrus tiirlerinde, insan ve hayvan
saglig1 lizerine olumsuz etkileri olup, merkezi sinir sistemini etkileyerek, insanlarda ve hayvanlarin arka
bacaklarinda felgli kalmasina yol agmaktadir (Basaran ve ark., 2007). Ancak Yumrulu tavsan bezelyesi
(Lathyrus tuberosus L.) ise herhagi bir toksisite kaydi bulunmamakla birlikte, gerek insan gerekse
hayvan beslemesinde ¢ok dikkatli olunmasi tavsiye edilir. Hermafrodit olan tiirler arilar tarafindan
tozlastirilir, hafif kumlu, orta tinli ve agir yapili ve hafif asitli, ntr ve bazik hafif alkali topraklarda
yetisebilen bitki, golgesiz veya ormanlik alanlar gibi yar1 gdlgede alanlarda bitki 6zellikle nemli
topraklari tercih eder.

Yavsan otu (Veronica sp.): Veronica, Scrophulariaceae igindeki en polimorfik cinslerden biri
olan bitki yillik veya ¢ok yillik (Fischer, (1981), olan Veronica cinsini “Flora Iranica”da 56 tiir olarak
tespitmisler, son zamanlarda ise tiir say1 59'a ¢cikmistir (Saeidi et al., 2001).

Cam salebi (Orchis mascula subsp. pinetorum (Boiss. & Kotschy) G.Camus): Insanlik tarihi
boyunca geofit (soganli bitkiler) yiyecek ve siis bitkisi olarak kullanilmasindan dolay1 insanlar
tarafindan en fazla tahrip edilen bitki grubunu olusturur. Yillardir salep olarak kullanilan bitkinin
yumrulari kurutulup ogiitiilerek tatli ve sicak bir i¢cecek olan salep yapiminda ve yazlari yenen dondurma
yapiminda kullanilmasi bitkinin dogadan azalmasina hatta kaybolmasina neden olmustur. Ulkemizde
“cam saleb” olarak bilinen tiir, 50-60 cm kadar boylanan, tabani yesil ve iiste mor olan ¢ok yillik, kok
sistemi yuvarlak veya eliptik iki yumru igerir. Mayis ve Haziran aylarinda ¢igeklenen bitki, orman
kenarlarinda, igne yaprakli ormanlarin kenarlari, kayin ve meselik ve ¢aliliklarda 150-2500 m kadar
yiiksekliklerde bulunur (Renz and Taubenheim, 1984; Giiner, 2012).

Kanh Balsira otu (Silene compacta Fischer): Silene L. (Caryophyllaceae) tiirleri, lilkemizde
"Nakil ¢igegi", "Givisganotu", "Gici gicr”, “Salkim Cigegi” (Baytop, 1984) olarak adlandirilan bitkinin
kokleri ve toprak iistli aksamlari idrar kesesi ve safra yollar1 hastaliklarinda infiizyon olarak
kullanilmistir. Baytop, 1984, Laghetti and Perrino 1994). Silene compacta Fischer (Caryophyllaceae)
tiiriiniin bitki kiilii ve kaya orneklerindeki Zn, Fe ve Cu konsantrasyonlar1 arasindaki pozitif dogrusal
iliskiyi bulunmus ve 6zellikle bu korelasyonlar %99.9 giiven diizeyinde, Zn i¢in 0.99, Fe i¢in 0.97 ve
Cu i¢in 0.97'dir. Bu nedenle S. compacta, Zn, Fe ve Cu mineralizasyonu i¢in bir bitki indikatorii olarak
kullanilabilir (Filippidis et al., 2012).

Adi esek marulu (Sonchus oleraceus L.): Papatyagillerden olan bir bitki yabani marul, esek
marulu, yag marulu ve acit marul olarak da adlandirilmakta olup 25-150 cm kadar boylanan tiiylii ve
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dikensi yaprakli, hemen her yorede ancak daha ¢ok yol kenarlarinda kendi kendine yetismektedir.
Acimst bir tadi olan bitki yaz aylarinda saridan kahverengiye kadar degisen ¢icek rengi arilar tarafindan
cazip gelmekte ve beyaz siit bulunan ancak ¢imenlik ve ¢ayir mera gibi alanlarinda yabanci ot olarak
goriiliir. Tim Avrupa ve diinyada yaygin olan bitki Ege ve Karadeniz bolgelerinde salatasi yapilir, bitki
boreklere katilir (Broughton, 2011).

Yilan yastig1 (Arum maculatum L): Tiirkiye’de yayilis alan1 bolgeden bolgeye degismekle
birlikte, yilan yastidi, nivik otu, livik otu, ay1 kulagi, kabaran olarak adlandirilmakta yilan dili, yilan
picag gibi isimlerle adlandirilmaktadir (Simsek Yurt ve ark., 2019), Arum maculatum eskiden
giinlimiize kadar insanlar tarafindan bilinen ve yumrusu halk arasinda 6zellikle ates diistiriicii, balgam
soktiirticii ve bagirsak parazitlerinin tedavisi i¢in kullanilmaktadir (Atalay ve Yildiz, 2020).

Cayir salkim otu (Poa pratensis 1.): Onemli bir serin mevsim bitkisi olan ¢ayir salkim otu (Poa
pratensis L.), ¢cok yillik, diilnyanin hemen her tarafinda yayilis gosterir. Cayir ve meralarda otlatmaya,
¢im alanlarinda ise ezilmeye dayanikli olan rizomlu, iyi drene edilmis notr topraklari tercih eder. Peyzaj
alanlarinda tesisinde yalin tiir olarak ekildiginde (Poa pratensis L. Geronimo), 25 g m? tohum
kullanilmas1 6nerilmektedir (Akdeniz ve ark., 2018). Hayvan besleme agisindan degerli olan bitkisinin
ham protein degerleri %4.31-13.45; asit deterjanda ¢Oziinmeyen lif oranlart %26.15-50.38; asit
deterjanda ¢oziinmeyen lif oranlar1 %0.25-2.25; nétral deterjanda ¢oziinmeyen lif oranlar1 %50.90-
83.18; sindirilebilir kuru madde oranlar1 %50.41-68.53 arasinda bulunmustur (Biir, 2015).

Pisikulag: (Trifolium ambiguum L.): T. ambiguum, diinyanin 1liman bolgelerinde baslica iy1 bir
yem bitkisi olup yogun otlatma kosullarinda bile iy1 iirlin verir ve yem Kkalitesi yiiksektir. Agir
otlatmalardan sonra giibrelemeye karsi oldukc¢a olumlu tepki veren bitkinin en giiglii tarafi uzun émiirlii
olmasi ve bal tiretimi i¢in de kullanilmasidir. Bir¢ok avantajlarina ragmen, tohum olusturma, kaba yem
verimi, kurakliga dayaniklilik, fide giicii, erken ¢iceklenme, ikinci mahsul ¢igeklenme ve Rhizobium
suslar1 ile birlikte simbiyotik performans eksikleri olarak goriilmektedir (Taylor and Smith, 1998).
Bununla birlikte baz1 taksonlar1 arasinda verimlilik bakimindan énemli farkin olmadigi belirlenmistir
(Ozer, 2017). Ak ii¢giillerden daha ziyade kurakliga ve soguga kars: giiclii tolerans: olan kafkas ii¢giilii
(Trifolium ambiguum Bieb.), kuzeydogu Cin'den toplanan ak tc¢gilil (7rifolium repens L.) ile
melezlerinden elde edilen yeni tiirlin azot fiksasyon daha yiiksek oldugu ortaya koymustur (Huang et
al. 2017).

Feribanotu (Euphorbiaceae helioscopia L.): Euphorbiaceae familyasi, bu giin taninan 2000'den
fazla tiir igeren ¢igekli bitkiler arasinda olup (Frodin, 2004 ve Horn et al., 2012), subtropikal ve sicak
iklimlerde yetisen bitkilerde yapiskan olan bitkinin 6zsuyu toksiktir, deride ve mukozalarda siddetli
inflamasyon yaparak biilloz lezyonlara, toksik reaksiyonlara yol acabilir (Basak et al., 2009), Euphorbia
helioscopia tiiriinlin de deri kontaminasyonu ile fotodermatit yaptigini bildirilmektedir (Almis et al.,
2015). Bu tiirlerden Euphorbia hirta, Asya ve Avustralya bolgelerinde, astim, oksiiriik, ishal ve
dizanteri gibi degisik hastaliklarin tedavisinde kullanilmaktadir. Bitkinin kaynatilmasi ile astim, agizda
pamukcuk, ¢iban, yara ve cilt ve yara enfeksiyonlari ile antispazmodik, antipruritic, gaz giderici, idrar
sOktiirticti, ates diistiriicii olarak kullanilmistir (Ernst et al., 2015).

Cayrr tilki kuyrugu (Alopecurus pratensis L.): Cayir tilki kuyrugu olarak da bilinen bitki
(Poaceae) familyasina ait bir bugdaygil bitkisi olup kisa rizomlu, ¢ok yillik, ¢cigeklenme déonemi Mart-
Mayis aylar arasi, ¢igek rengi beyaz, mavimsi-beyaz ve pembemsi beyaz olup, Avrupa ve Asya'ya
kokenli, tiim diinyada yaygin olarak otlaklarda, 6zellikle n6tr ve nemli, verimli topraklarda bulunur.
Yem degeri yiiksek olan bitkinin, Dumlu (2007), ¢ayir kelp kuyrugu ile yapilan silajlarinda NDF ve
ADF oranlarinin sirastyla %57.0 ve ADF % 41.12 olarak énemlidir.

Cayrr ii¢giilii (Trifolium pratense L.): Hayvan besleme agisindan ¢ok degerli bir yem bitkisi
olan ¢ayir ii¢giiliiniin, en yiiksek kuru ot ve tohum verimlerini 1499.4 kg da™! ve 46.6 kg da™! arasinda
ve ortalama ham protein oranlarimi % 18.6-19.3, ADF, % 41.8-43.3, NDF oranlar ise % 51.3-53.5
arasinda degistigini (Alay ve ark., 2017). Cayir licgiilii 6nemli bir yem bitkisi olmanin yaninda, bal
arilarina ilave 80°den fazla ar1 tiiriiniin ¢ayir {i¢giiliinii ziyaret ettikleri belirlenmistir (Ozbek, 2018).
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Ballibaba (Lamium purpureum L.): Lamiaceae familyasindan Lamium cinsini olusturan, arilar
icin polen ve nektar kaynagi arasinda yer alan ballibaba, Avrupa, Asya ve Kuzey Afrika'da yayilis
gostermekle birlikte, Dogu Karadeniz Bolgesi florasinda da yayilis gosteren eflatun ¢icekli ballibaba
(Lamium purpureum L.), tohum ve govdeden gelisen kokler vasitasiyla hizla yayilir ve ¢igeklenme
tiirlere bagl olarak genelde Mart-Nisan-Mayis-Haziran aylarinda gergeklesir. Deveci (2016), yaptiklari
bir calismada, ballibaba polenlerinin protein igeriginin tiim taksonlar igerisinde en yiiksek diizeyde
(%24.90) olmasi, Ozellikle bal arist kolonilerinin ilkbahar gelisme doneminde, polen ihtiyacinin
kargilanmasi agisindan ¢ok o©nemli oldugunu belirtmisler. Bitkinin poleninde ortalama; %35
karbonhidrat, %20 protein, %20 su, %S5 lipid ve %20 dolayinda diger maddeler bulunur ve yoreden
yoreye ve ekolojiye bagl farklilik gosterdigi bildirilmektedir (Kumova ve Korkmaz, 1998). Ekolojik
rezerv kaynaklar1 i¢inde alpin bitkiler; gelecek nesillere dogal kaynak olarak birakilmasi gereken
varliklar arasinda yer almali ve bu bitkiler iizerinde de antropojenik baskilar azaltilarak, 6zel bir mera
yonetim programi uygulanarak korunmasi gerekmektedir (Yilmaz ve Karahan, 1999).

4. SONUC ve ONERILER

Trabzon ili Diizkéy Yaylas1 (Kamena), cayirlariin yas ot verimleri 2.450 kg ile 3.275 kg da’!
arasinda, botanik kompozisyonlar1 yas ot esasina gore botanik kompozisyonlar1 % 73 bugdaygil+%12
baklagil+%15 diger familyalardan olusmustur.

Floristik calismada cayirlarda rastlanan;

Baklagil tiirleri; Ak tcgil (Trifolium repens L.), Cayir tilkikuyrugu (4lopecurus pratensis L.), cayir
tcgili (Trifolium pratense L.), gazal boynuzu (Lotus corniculatus L.), pisikulagi (Trifolium ambiguum
L.), yamrulu tavsan bezelyesi (Lathyrus tuberosus L.).

Bugdaygiller tiirleri; Bozkir bromu (Bromus tomentellus Boiss), ¢ayir salkim otu (Poa pratensis L.),
Dactylis umroza (ker.$. kir) Nevski)), domuz ayrigi (Dactylis glomerata L.).

Diger Familyalardan; Adi esek marulu (Sonchus oleraceus L.), Aslan pengesi (Alchemilla compactilis
Juz), Ballibaba (Lamium purpureum L.),Cam salebi (Orchis mascula subsp. pinetorum (Boiss. &
Kotschy) G.Camus), Carsakotu (Paracaryum racemosum (Screber) Britten var. Racemosum),Damarlica
(Plantago lanceolata 1.), Dandelion (Taraxacum officinale L.), Dere Kerevizi (Sium sisarum L. var.
Lancifolium (Bieb) Thell), Givisgan otu (Silene alba (Miller) Krause), Kanli Balsira otu (Silene
compacta Fischer), Kurt kuyrugu (Echium italicum L.), Kuzukulagr Labada (Rumex acetosella L.),
Maldili (Salvia limbata. C.A. Meyer), Ogrekoutu (Heracleum persicum Desf), Siitlegen (Euphorbiaceae
helioscopia L.), Tarla diigiin ¢igegi (Ranunculus arvensis L.), Titrek otu (Briza medi L.), Yavsan otu
(Veronica persica L.),Y1lan yastig1 (Arum maculatum L) tiirler1 tespit edilmistir.

Trabzon ili Diizkdy Yaylasi (Kamena), temiz havasi, ormanlari, akarsulari, faunasi, mesire yerleri,
yayla senlikleri ve yayla turizmi ile dikkatleri cekmektedir. Bu giizel doganin havasini teneffiis eden,
insanlarin 6zlem ve hasretlik kokulariyla yilda bir kere de olsa bulugsma yeri olan (Sekil 5, 6, 7 ve 8),
yaylalarimizin bu egsiz dogasimnin bozulmasina miisaade edilmemeli, bu konuda yerel yonetimlerin
onemli gorevleri bulunmaktadir.

Bundan dolay1 gerek cayirlar1 ve gerekse mera alanlar gittikce daralmakta ve bitki tiir ve gesitleri
de tehdit altinda bulunmaktadir. Cayirlarin genel sorunlariyla birlikte, bolgede mera yasasinin
uygulanmasindan kaynaklanan bazi problemler yasanmaktadir. Son yillarda artan yayla turizminden
dolayr mera alanlar1 isgal edilerek beton binalar ve kagak yapilar artmaktadir. Bu sorunlarin yerel
yonetimler, yerli halkin genel sorunlarina kisa ve uzun vadede kalic1 ve koklii ¢oziimler bulunmasi
gerekmektedir. Bu degerli ve nadide kaynaklarin mahiyeti degistirilmeden, kadimden beri kullanan
insanlara devlet tarafindan tahsis edilmesinin daha yararl olacagi kanaatini tagimaktayim.
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5. TESEKKUR

Bu calismada tespit edilen bitki tiir ve gesitlerin teshisinde yardimlarini esirgemeyen, Van
Yiiziincii Y11 Universitesi, Ogretim Uyesi Prof. Dr. Fevzi OZGOKCE’ye tesekkiir ederim.

6. CIKAR CATISMASI

Calisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢catismasi bulunmamaktadir.
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Abstract

Tetraploid Medicago sativa L. subspecies; M. sativa subsp. sativa, M. sativa subsp.
falcata and M. sativa subsp. varia form the primary gene pool of the alfalfa. The
center of diversity for this subspecies is seen as the Caucasus, Northwest Iran and
Northeast Turkey, and its natural range is the former Soviet Union and the southern
border of North Africa as the northern border. Genetic diversity among the primary
gene pool and comparisons between regions of diversity provides a good reference
for breeders when utilizing genetic resources. The United States Department of
Agriculture Genetic Resources Information Network (USDA-GRIN) System
provides reference data from its entire natural range, including Turkey and the
Former Soviet region. In this study, seven populations collected from Turkey and

thirteen alfalfa populations collected from Former Soviet Countries held in the
Email: USDA GRIN System were evaluated using 20 SSR markers. Within the scope of
doganilhan@kafkas.edu.tr the study, the information between the locations of the subspecies was compared to
reveal the hierarchical population structure. The results obtained from the
STRUCTURE and PCA analyzes show that the populations are clustered in two
main groups for both countries, but there is a high similarity in hybrid genome
contents in the subspecies belonging to the Former Soviet countries. In addition, it
was determined by AMOVA analysis that the variance within the populations was
higher than that between the populations according to the subspecies analyzed from
both countries. It is thought that the results will be effective in terms of using alfalfa
genetic resources of these countries in breeding programs.

Key Words: Tetraploid alfalfa, Turkey, Former Soviet, Population, SSR markers

1. INTRODUCTION

Alfalfa (Medicago sativa L.) is one of the commonly grown forage plants in the world and in
Turkey. The tetraploid alfalfa is included in the Medicago sativa species complex or the Medicago
sativa-falcata complex. The characteristic of this complex is that it consists of diploid and tetraploid
subspecies with variations in ploidy level and morphological characters. There is also a gene flow
between subspecies even at the same or different ploidy levels (Quiros and Bauchan 1988). Tetraploid
subspecies are Medicago sativa subsp. sativa, Medicago sativa subsp. falcata and possibly their hybrid
Medicago sativa subsp. varia. Diploid subspecies are Medicago sativa subsp. caerulea, Medicago sativa
subsp. falcata and their hybrid Medicago sativa subsp. hemicycla (Sakiroglu et al. 2011; ilhan et al.
2016).

The first gene centers of Medicago sativa L. are the Caucasus, Northwest Iran and the Northeast
Anatolian Region of Turkey (Hanson et al. 1988; Michaud et al. 1988). As a result of the adaptation of
alfalfa subspecies to different geographies and climatic conditions, it has been observed that they
differentiate from each other on the basis of population or subpopulation over time (Sakiroglu et al.
2015). Therefore, it is critical to evaluate and compare populations in terms of alfalfa populations grown
in different geographies (ilhan, 2018a; Eren et al. 2022).
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Molecular markers, and especially next-generation sequencing technologies, serve as useful tools
to determine population structures and divergences in alfalfa. SSR (Simple Sequence Repeat) marker
technique, which is among these technologies, is frequently preferred due to its high polymorphism
(Fischer et al. 2017).

In recent years, the population structure of tetraploid alfalfa has been elucidated and its place in
the complex has been determined (ilhan et al. 2016). It is very useful to compare the populations of the
germplasms of tetraploid alfalfa used in breeding research on the basis of gene flow mechanisms
between subspecies (Sakiroglu et al. 2010).

While there have been some attempts on tetraploid alfalfa populations, researchers have not had
convincing results as they used chloroplast and mitochondrial DNA (Havananda et al. 2010). The use of
nuclear DNA will be useful for understanding taxonomic relationships in the M. sativa species complex.
The population structures of diploid subspecies are quite clear, but data on regional populations are not
sufficient for tetraploids in particular. In line with this information, in this study, seven populations
collected from Turkey and thirteen alfalfa populations collected from former Soviet countries, kept in
the USDA GRIN System, were evaluated using 20 SSR markers.

2. MATERIALS AND METHODS
2.1. Plant Materials

We selected 20 populations belonging to the tetraploid subspecies Medicago sativa subsp. sativa,
Medicago sativa subsp. varia and Medicago sativa subsp. falcata as plant material. For each population,
we sampled four individuals and totally selected 80 individuals (Table 1). These populations were
obtained from the USDA GRIN NPGS System. The ploidy levels of tetraploid populations were detected
with the flow cytometry method (Brummer et al. 1991). Plants were planted in soil under sterile
conditions and grown in additional triplicates under greenhouse conditions (25+2 0C, 8/16-h
photoperiod) at Kafkas University of Kars province.

2.2. Molecular Analyses
2.2.1. DNA Extraction and PCR Reactions

DNA extraction was performed based on the CTAB method for 80 individuals of tetraploid alfalfa
subspecies (Doyle and Doyle 1990). We selected 20 SSR markers for alfalfa (Diwan et. al. 2000; Julier
et. al. 2003; Robins et. al. 2007). PCR amplifications were conducted based on the M13 method
(Schuelke 2000) and for each SSR markers independent amplifications were used (Julier et al. 2003;
Sledge et. al. 2005). PCR products were genotyped using automated ABI3730 sequencer in The Samuel
Robert Noble Foundation of US and then allele scoring was managed to GENEMARKER software
(SoftGenetics, State College, PA).

2.2.2. Data Scoring and Analyses
Since the SSR marker system is the Codominant marker system, the scoring process was carried
out using the 1-0 technique and data analyzes were made.
2.2.3. Population STRUCTURE analysis
In order to evaluate population structures, we used STRUCTURE software because of its reliable

and handy properties. This program runs based on the Bayesian statistics and gives K groups for
seperating populations or subpopulations. These analyses focus on finding the optimal K value which is
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among ranged between 1 and 10 for 80 genotypes representing individuals. We used a mixed model and
thought that allele frequencies were relevant to each other and then the number of optimal K with ad hoc
(Pritchard et. al., 2000) and AK procedures (Evanno et. al., 2005) were investigated in Population
STRUCTURE analysis.

Table 1. Tetraploid alfalfa materials used in this study and their location information.

Pl Replicates Origin Ploidy Classification
Pl 173733 4 Turkey Tetraploid Subsp. sativa
PI 179369 4 Turkey Tetraploid Subsp. sativa
Pl 182240 4 Turkey Tetraploid Subsp. sativa
Pl 206698 4 Turkey Tetraploid Subsp. sativa
Pl 464801 4 Turkey Tetraploid Subsp. varia
Pl 464813 4 Turkey Tetraploid Subsp. varia
P1 631582 4 Turkey Tetraploid Subsp. falcata
P1299053 4 USSR Tetraploid Subsp. sativa
Pl 315484 4 USSR Tetraploid Subsp. sativa
Pl 440517 4 Kazakhistan Tetraploid Subsp. sativa
Pl 476393 4 Ukrain Tetraploid Subsp. varia
P1 502441 4 Russia Tetraploid Subsp. falcata
Pl 502446 4 Russia Tetraploid Subsp. falcata
Pl 502459 4 Kazakhistan Tetraploid Subsp. sativa
Pl 502474 4 Armenia Tetraploid Subsp. sativa
P1 502514 4 USSR Tetraploid Subsp. varia
P1 538983 4 Ukrayna Tetraploid Subsp. falcata
Pl 641381 4 Russia Tetraploid Subsp. falcata
Pl 641581 4 Kazakhistan Tetraploid Subsp. falcata
Pl 641582 4 Kazakhistan Tetraploid Subsp. falcata

2.2.4. Principal Component Analysis (PCA)

As another approach, we also analyzed SSR marker variation by principal component analysis
(PCA) to clarify the STRUCTURE analysis results. For this purpose, we plotted populations based on
the first two major coordinates using the software GenAlEx (Peakall and Smouse, 2001).

2.2.5. Molecular Variance Analysis (AMOVA)

To reveal the state of molecular genetic variation within and between subspecies for Turkish alfalfa
populations and Former Soviet populations, we performed molecular analysis of variance (AMOVA)
using the software program GenAlEx 6.1 (Peakall and Smouse, 2001). To estimate within-population
variance, we performed the analysis using all 80 populations and four genotypes for each population.

3. RESULTS and DISCUSSION

3.1. Population STRUCTURE
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We analysed all data using STRUCTURE software for population seperations. We found that the
optimal K value was 2 based on two methods (Fig. 1). The sativa and falcata subspecies are clearly
separated from each other. However, when the K=3 value is examined, we also saw that varia, which is
the third subspecies of tetraploid members, is positioned for hybridization between both, as a result of
our analysis. It is seen that the samples taken from Turkey are generally classified into appropriate
subspecies. However, it is understood that predominantly sativa subspecies show hybridization,
especially in samples taken from the former Soviet countries. In the same way, a similar situation has
arisen in falcata subspecies in these countries (Figure 2).
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Figure 1. (4) The ad hoc prodecure (Pritchard et al. 2000) and (B) The AK method (Evanno et al. 2005). These
methods were used to determine the optimal K value.
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Figure 2. (A) STRUCTURE analysis revealed that the K value was 2. (B) Considering K=3, subspecies giving
possible hybridization signals (Blue colored genotypes).
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3.2. Principal Component Analysis (PCA)

As the second analysis, we preferred to SSR variations using Principal Component Analyses
(PCA) to confirm STRUCTURE results. PCA results were coherent with those of the STRUCTURE
results. With exceptions, in general, two main subspecies clusters were formed, but hybridizations were
more common in the former Soviet countries. Based on the two principal coordinates, PC1 explained
41% and PC2 13% of the total genetic variance (53%) (Fig. 3).
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Figure 3. Clustering of tetraploid subspecies depending on Principal Component Analysis.

3.3. Molecular Variance Analysis (AMOVA)

AMOVA analyzes were carried out participation in tetraploid subspecies based on STRUCTURE
data. AMOVA showed that 17% of the total genetic variance was explained by the three subspecies,

13% was confined among populations, and the remaining 70% was present within populations (Table
2).

Table 2. Molecular variances among subspecies, among populations and within populations based on AMOVA

analysis.
Source df SS MS Est. Var. %
Among Regions 2 217,690 108,845 3,326 17%
Among Pops 17 414,072 24,357 2,576 13%
Within Pops 60 843,250 14,054 14,054 70%
Total 79 1475,013 19,956 100%

df: degree of freedom, SS: Sums of Square, MS: Means of Square

Many studies investigating the alfalfa plant included in a systematic complex are already available
in the literature. While some of these studies focused on chloroplast and mitochondrial DNA (Havananda
et al., 2010; Vysniauskiene et al., 2015), some focused on genomic DNA (Sakiroglu et al., 2010; Ilhan
etal. 2016). Due to the successful results obtained from genomic DNAs, this study is thought to support
previous studies. The results we found were reported by Sakiroglu (2010) and Havananda et al. al.,
(2010) supports that, with 89 SSR markers simultaneously, diploid falcata and caerulea subspecies are
generally differentiated into 2 main groups according to their geographical distribution and
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ecogeographic structures (Sakiroglu, 2010). Likewise, in the study conducted by ilhan et al. (2016), it is
consistent with the result that tetraploid subspecies also diverge from each other in the form of sativa
and falcata with a K=2 value, but just like in this study, it is clear that the 3rd subspecies, varia, shows
hybridization signals.

4. CONCLUSION

In this study, population structures were compared with 20 SSR markers in tetraploid alfalfa
populations obtained from Turkey and Former Soviet countries. It is predicted that studies evaluating
population structures including alfalfa subspecies in Medicago sativa - falcata complex may be useful
in alfalfa breeding programs. It is also understood that SSR markers are useful tools in population
dynamics studies in tetraploids as well as diploids. However, it is clear that studies using more markers
and populations can yield more productive results. We think that this study will be a useful study for the
discovery of alfalfa genetic resources in the world.
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Ozet

Bu galigmada; Kayseri ili Sarioglan ilgesinde tarim kesiminde istihdam edilen ¢alisanlari yagam
ve c¢alisma kosullari ile gelir diizeylerinin tespiti hedeflenmistir. Caligma alanindaki tarim
is¢ileri, mevsimlik veya yabanci isgiicii olarak incelenmistir. Sarioglan ilgesindeki tarim
kesiminde c¢alisan 76 aile ile 2020 yilinda anketi calismasi yapilmistir. Goriisiilen ailelerin
%53.9’u mevsimlik isgiicii olarak ilgeye diger illerden gelen ailelerden ve %46.1°1 ise yabanci
isgiiciinden olusmustur. Yabanci isgiicliniin %62.9°u Suriyeli, %31.4’i Afgan ve %5.7’si Irakli
ailelerden olugsmaktadir. Yabanci isgiicliniin tamamu ilcede ikamet etmektedirler. Mevsimlik
isciler, temel altyap1 hizmetleri olmayan alanlarda barmmaktadir. Aragtirma alaninda yabanci
isgiicii olarak istihdam edilenler, goreceli olarak disiik vasifli konutlarda oturduklar
goriilmistiir. Mevsimlik tarim isgilerinin temel saglik hizmetlerinden yeterince yararlanmadigi
(%68.3) gorilmiistir. Bu kisiler arasinda, yeterli ve dengeli beslenemeyenlerin orani
%63.4’diir. Ayrica ¢cocuklarin egitim imkanlarindan geregi gibi yararlanamadigi (%53.7) tespit
edilmigtir. Arastirmada mevsimlik veya yabanci iscilerin igveren tarafindan is¢i sagligi ve
giivenligi Onlemleri alimmmadan (%80.5) calistirildigl, ayrica sosyal giivencenin olmadig:
(%87.8), is garantileri olmadan (%53.7) ve diisiik ticretle calistirildigi (%70.7) goriilmiistiir. Bu
kisilerin giivenli ulasim imkanlar1 da (%73.2) bulunmamaktadir. Yabanci iscilerde ¢alisma
kosullarinin agirlig1 (%94.3) 6nemli bir sorun olarak 6ne ¢ikmaktadir. Ayrica bu kisilere 6denen
iicretler yoredeki calisma kosullarma gore oldukca diisiiktiir (%80.0). Iscilerin iginde
bulundugu olumsuz kosullarin diizeltilmesi gerekmektedir. Bu olumsuzluklarin giderilmesinde
igveren ve yerel yoneticilere 6nemli gorevler diismektedir.

Anahtar Kelimeler: Tarim is¢isi, Mevsimlik isgiicii, Yabanci isgiicii, Kayseri.

Problems of Seasonal Agricultural Workers in Kayseri Province
Abstract

In this study, it is aimed to determine the living and working conditions and income levels of
the people employed in the agricultural sector in Sarioglan district of Kayseri province.
Agricultural workers in the study area were examined as seasonal or foreign labour. A survey
was conducted with 76 families working in the agricultural sector in Sarioglan district. Of the
families interviewed, 41 (53.9%) were those families who came to the district from other
provinces as seasonal workforce, and 35 (46.1%) were from foreign workforce. The foreign
workforce consisted of 62.9% Syrian , 31.4% Afghan and 5.7% Iraqi families. In the study area,
while seasonal workers were generally employed in crop production, foreign workers were
employed in both crop production and other works, primarily animal husbandry. All members
of the foreign workforce resided in the district. Seasonal workers were housed in areas without
basic infrastructure services and seasonal agricultural workers did not sufficiently benefit from
basic health services (68.3%). Among these people, the rate of those who did not have adequate
and balanced nutrition was 63.4%. In addition, it was determined that children could not benefit
from education opportunities as required (53.7%). In the research, it was found that seasonal or
foreign workers were hired by the employer without taking occupational health and safety
measures (80.5%). The workers had neither social security (87.8%) nor job guarantees (53.7%)
and were paid low wages (%70.7). These people did not have safe means of transportation,
either (73.2%). The burden of working conditions among foreign workers (94.3%) stood out as
an important problem. In addition, the wages paid to these people were quite low (80.0%)
compared to the working conditions of other people in the region.

Key words: Agricultural worker, Seasonal labour, Foreign labour, Kayseri.

Received: 08-06-2022 | Accepted: 21-11-2022

Journal of Agriculture 2022; 5 (2) 57-63

https://dergipark.org.tr/tr/pub/ja | 57



https://dergipark.org.tr/tr/pub/ja
mailto:kasim.sahin@igdir.edu.tr
https://orcid.org/orcid-search/search?searchQuery=0000-0002-6764-181X

Kasim SAHIN JOURNAL OF AGRICULTURE
Kayseri ilinde Mevsimlik Tarim Iscilerinin Ekonomik ve Sosyal Sorunlari

1. GIRIS

Tarimsal {iretimin artmasi beraberinde artan isgiicii gereksinimine yol agmaktadir. Artan isgiicii,
yoksul insanlarin go¢ yoluyla yer degistirip, calismalari ile karsilanmaktadir. Tarimsal iiretimde bazi
alanlarda mekanizasyon yeterince gelismemistir. Bu alanlarda isgiicline ihtiya¢ duyulmaktadir. Tarim
is¢ileri; stirekli, mevsimlik ve gecici tarim iglerinde ticret karsiligi bir hizmetle istihdam edilen kisiler
olarak tanimlanmistir. Mevsimlik tarim is¢iligi dendiginde, gezici ve gegici tarim isciligi olarak iki
calisma tiirii karsimiza ¢ikmaktadir (Selek Oz ve Bulut, 2013).

Tarim isletmelerinden yeterli gelire sahip olmayan aileler gegimlerini saglamak amaciyla tarim
islerinin yogun oldugu yorelere mevsimlik isgiicii olarak gitmektedirler. Ulkelerin tarimsal ekonomik
yapilarinin 6zelliklerini; tarim iiretiminden elde edilen gelirin, gayrisafi yurt i¢i hasila gelirinin 6nemli
bir kismini olusturmasi, istihdamdaki 6nemi, tarim tekniklerinin etkin kullanimi, yurt i¢i ve yurt dist
talepleri karsilamas1 ve sanayi sektoriine girdi temini gibi konular olusturmaktadir. Tiirkiye’de tarim
sektoriiniin 6nemi nispi olarak azalmis olmasina ragmen, ekonomi tizerindeki etkileri nedeniyle hala
onemli bir ekonomik bilesendir. Tarim sektdriinlin dogrudan veya dolayl olarak etkiledigi hane halki
diizeyi diisiiniildiigiinde niifus oran1 daha da artmaktadir (Akalin, 2018; Gormiis, 2019). Tiirkiye’de
tarimda makinelesme ile birlikte istihdamda bir azalma egilimi yasanmaktadir. Tarimda teknoloji
kullaniminin artmasinin ve islenen tarimsal alanlarin giderek daralmasi da istthdami etkilemektedir (Tan
ve ark., 2015)

Tiirkiye’ye basta Suriye, Irak ve Afganistan gibi ¢ok sayida iilkeden ¢esitli yollarla gelmis isgiicii
bulunmaktadir. Suriye’de 2011 yili mart ayinda yasanan krizden dolayr Tiirkiye’ye kitlesel olarak
gocmen akimi baslamistir (Tepeciklioglu ve Eyrice Tepeciklioglu, 2015). Suriye’deki i¢ karigikliklar
sona erse bile, Suriyelilerin 6nemli bir kisminin, yikilan yerlesim yerleri tekrar yasanabilir hale getirilene
kadar ilkelerine donmeyecegi tahmin edilmektedir (Korkmaz, 2018). Gecimlerini saglamak ve iyi
sartlarda hayat slirmek icin insanlar ¢alismaya ihtiya¢ duyarlar. Calisma hakki, istisnasiz herkese
taninmas1 gereken temel insan haklarindan birisidir ve herkese bu hak kullandirilmalidir. Devletler,
yurttaslarmin ¢alisma kosullarini diizenleyen kurallar koyarlar. Ulkeler yurttaslar1 disinda, yurticinde
bulunan yabancilarin da ¢calisma hakki bulundugundan, yabancilarin ¢aligma haklarin1 diizenlemektedir
(Donmez Kara, 2016).

Yabanci ve mevsimlik tarim isgiicli ile ilgili farkli amaglarla yapilmis ¢ok sayida g¢alisma
bulunmaktadir. Ancak dogrudan tarimsal isgiicline katki anlaminda siirli sayida ¢aligma mevcuttur.
Yine ayn sekilde yabanci isgiicii ile ilgili yapilmis ¢aligmalarda sinirli sayidadir. Arastirmanin yapildigi
alan dikkate alindiginda, boyle bir ¢alismanin gerekliligi goriilecektir. Arastirmada mevsimlik tarim
is¢ilerinin ve yabanci uyruklu iscilerin ¢aligma siirecindeki yasam ve calisma kosullar ile gelir
diizeylerinin belirlenmesi hedeflenmistir.

2. MATERYAL ve YONTEM

Calismada tarim iscileri, mevsimlik veya yabanci isgilicii (yabanci uyruklu) olarak
gruplandirilmistir. Sarioglan ilgesinde yliriitiilen tarimsal faaliyette isgiicii olarak yer alan mevsimlik
isglicli ve yabanci iggiicliniin tamamiyla goriisme amaglanmis, ancak ¢esitli nedenlerle (goriismek
istemeyen, veri eksikligi ve iletisim yetersizligi vb.) goriisme tam olarak yapilamayanlar ¢caligma dist
tutulmustur. Toplam 76 aile ile goriisilmiistiir. Bu say1 ¢alismanin amacina uygun bir sekilde gayeli
olarak belirlenmistir. Bu kapsamda yapilan c¢alismalar incelendiginde, degisik bolgelerde yapilan
aragtirmalarda 6rnek sayisinin genellikle 60-150 arasinda oldugu belirtilmektedir (Cicek ve Erkan,
1996). Bu konuda yapilmis baz1 calismalarda Ozbekmezci ve Sahil, 2004, 107 kisi ile Ipekcioglu ve
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ark., 2012, 60 kisi ile, Kaya ve Ozgiilnar, 2015, 28 kisi ile, Akalm, 2018, 120 kisi ile Cayir Kiran, 2020,
56 kisi ile ¢aligmasini yapmastir.

Mevsimlik tarim iscilerinin yogun olarak calistig1 I¢ Anadolu bélgesinde Kayseri ili Sarioglan
ilcesinde, aragtirma Mayis 2020-Temmuz 2020 tarihleri arasinda yapilmistir. Arastirmada elde edilen
veriler frekans dagilimlar ve oransal dagilim olarak ¢izelgelerde verilmistir. Ayrica arastirma bulgulari
adet ve yiizde dagilimi olarak da ¢izelgelerde yer almistir.

3. BULGULAR ve TARTISMA

Ilge niifusu 14,107 kisi olup, 7,074’1 erkek, 7,033’{i kadindir. 2020 yil1 itibariyle Sarioglan
ilgesinde 261 dekar alanda meyve, 817 dekar alanda sebze ve 172,297 dekar alanda bitkisel {iriinler
yetistirilmektedir. 166,000 dekar alan ise nadastir. Ilgede 5,866 bas kiiltiir melezi ve 10,501 bas saf kiiltiir
irk1 olmak iizere toplam 16,367 biiyiikkbas hayvan bulunmaktadir. Ilgede yerli 1k hayvan varligi
bulunmamaktadir. flgede 62,993 hektar mera alan1 bulunmakta, 15,398 bas kiiciikbas hayvan varlig
mevcuttur. Ciftci kayit sistemine kayt ¢iftci sayis1 1651 kisidir. flgede 1163 adet hayvancilik isletmesi
mevcut olup, bunun 155’1 kiigiikbas (koyun-keci) bulunan isletme, 10711 ise biiyiikbas (sigir-manda)
bulunan isletmelerden olusmaktadir (Anonim, 2021).

Calismada goriisiilen kisilerin %53.9’u tarimda calisma amaciyla ilgceye gelen ailelerden
olusmaktadir. %46.1°1 ise yabanci iilkelerden gelen isgiiciinden tespit edilen ve goriisiilen ailelerden
olugsmustur. Bunlardan Suriyeli olanlarin oran1 %62.9, Afgan olanlarin oran1 %31.4 ve Irakli olanlarin
orani ise %S5.7’dir (Cizelge 1). Bu yabanci is¢ilerinin ailelerinin tamamu ilgede ikamet etmektedir.
Arastirmanin yapildig1 alanda yapilan bir ¢alismada, isletmeci yas ortalamasi 46.8, egitim siiresi 5.9 ve
deneyim siiresi 17.8 yil olarak tespit edilmistir (Sahin, 2001).

Cizelge 1. Goriisiilen tarum is¢ilerinin demografik ozellikleri
Table 1. Demographic characteristics of the interviewed agricultural workers

Degiskenler Mevsimlik isci % Yabaner Isci % (")F:t]);lz;rlrlll ; Tog/})am
Tarimsal Isgiicii 41 59.9 35 46.1 76 100.0
Erkek 31 47.0 35 53.0 66 100.0
Kadm 10 100.0 0 0.0 10 100.0
Evli 26 52.0 24 48.0 50 100.0
Bekar 15 57.7 11 423 26 100.0
Yas Ortalamasi 26.7 32.1 29.2
Ortalama Egitim Siiresi 9.4 10.5 9.9

Mevsimlik iscilerde yillik ortalama c¢alisma stiresi 167.4 giin iken, yabanci is¢ilerde 287.3 giindiir.
Calisilan giinler dikkate alindiginda, mevsimlik isgiiciiniin giinliik ortalama gelirt 221.7 TL iken,
yabanci iggiicliniin giinliik ortalama geliri 186.6 TL olarak tespit edilmistir. Mevsimlik tarim is¢ilerinin
% 63.4°1 calisma kosullari 1yi derken, yabanci iscilerde calisma kosullarina iyimi sorusuna %94.3’1
hayir demektedir. Bu durum 6nemli bir sorun olarak 6ne ¢ikmaktadir. Ayrica bu kisilere 6denen iicretler
yoredeki ¢alisma kosullarina gore, oldukea diistiktiir (%80.0). Mevsimlik is¢ilerin is garantisine % 46.3
oraninda evet derken, bu oran yabanci iscilerde % 74.3 ile olduk¢a yiiksek ¢ikmistir (Cizelge 2). Bu
durumun yabanci kokenli iscilerde olumlu algilanmasinin nedeni, is bulmanin bu kisileri mutlu
etmesinden kaynaklanmaktadir.
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Cizelge 2. Goriigiilen tarim is¢ilerinin ¢alisma stireleri ve gelir diizeyleri
Table 2. Working hours and income levels of the interviewed agricultural workers

Sorunlar Mevsimlik ~ Isci Yabanar  Isci
Evet Hayir Toplam/Ort. Evet Hayir Toplam/Ort.
Kazanilan iicretten yeterli (%) 293 70.7 100.0 20.0 80.0 100.0
Is garantisi (%) 46.3 53.7 100.0 74.3 257 100.0
Calisma kosullar iyi (%) 63.4 36.6 100.0 5.7 94.3 100.0
Caligma stiresi (giin) 167.4 287.3
Giinliik ortalama gelir (TL/giin) 221.7 186.6

Mevsimlik tarim iscilerinin temel saglik hizmetlerinden yeterince yararlanmadigl (%68.3)
goriilmiistiir. Bu kisiler arasinda, yeterli ve dengeli beslenemeyenlerin orani %63.4’dir. Ayrica
cocuklarin egitim olanaklarindan yeterince yararlanamadigi (%53.7) tespit edilmistir. Arastirmada tarim
kesiminde ¢alistirilan isgiiciini, tireticilerin is¢i saglig1 ve glivenligini yeterince giivence altina almadan
(%80.5) calistirildigi, ayrica sosyal giivencenin olmadigi (%87.8), is giivencesi olmaksizin (%53.7) ve
yetersiz 0demeyle istihdam ettigi (%70.7) goriilmiistiir. Mevsimlik is¢ilerin giivenli ulagim imkanlar1 da
(%73.2) bulunmamaktadir (Cizelge 3). Yapilan bir calismada is¢ilerin %35°1 sosyal giivenlik semsiyesi
disinda, sigortasiz olarak ¢alismaktadir (Akalin, 2018). Cukurova bolgesinde yapilan bir calismada ise
sosyal giivenlik kurumuna bagli olma oraninin ¢ok diisiik oldugu (% 8,41) ve ekonomik-sosyal anlamda
geleceklerini ¢ok parlak gormedikleri belirtilmistir (Ozbekmezci ve Sahil, 2004). Sosyal giivencesi
olanlarin biiyiik bolimi ise (%39,16), gelir testinde yeterli geliri olmadigin1 belgeleyen ve prim
ddemeksizin devletin saglik yardimi sagladig1 kisilerden olusturmaktadir (Akalin, 2018). Iscilerin i¢inde
bulundugu olumsuz kosullarin diizeltilmesi gerekmektedir. Bu olumsuzluklarin giderilmesinde isveren
ve yerel yoneticilere dnemli gorevler diigmektedir. Caligma alaninda, genellikle donemlik olarak
calisanlarin tarla islerinde iiretimde istihdam edildigi, yurt disindan gelenlerin ise tarim (bitkisel ve
hayvansal iiretim) ve diger ¢alisma alanlarinda ¢alistirildigr gorilmiistiir.

Cizelge 3. Goriisiilen tarim is¢ilerinin karsilagtiklar: sosyal ve ekonomik sorunlar
Table 3. Social and economic problems faced by the interviewed agricultural workers

Sorunlar Mevsimlik Isci Yabanci fsci
Evet Hayir Toplam Evet Hayir Toplam

Saglik hizmetlerinden yararlanma 31.7 68.3 100.0 48.6 514 100.0
durumu

Yeterli ve dengeli beslenme 36.6 63,4 100.0 429 57.1 100.0

Cocuklarin egitimden yararlanma 46.3 53.7 100.0 71.4 28.6 100.0
) durumu

Is saglig1 ve giivenligi 19.5 80.5 100.0 62.9 37.1 100.0

Sosyal giivence 12.2 87.8 100.0 28.6 71.4 100.0

Ulasim hizmeti 26.8 73.2 100.0 77.1 22.9 100.0

Mevsimlik isciler, temel altyap1 hizmetleri olmayan alanlarda barinmaktadir. Aragtirma alaninda
yabanci isglicii olarak istthdam edilenler, goreceli olarak diisiik vasifli konutlarda oturduklar
goriilmistiir. Bu iscilerin sagliksiz barinma kosullarinda yasadiklari, suya ulasmada ve kullanmada
sorunlar yasadiklari, zorunlu ihtiyaglardan olan tuvalet ve banyo gereksinimleri olumsuz sartlarda
sagladiklari, dengesiz ve yetersiz beslendikleri tespit edilmistir.

Mevsimlik tarim iscilerinin tamami g¢adirlarda ikamet etmektedirler. Cadirlar; sehir, ilce ve
mahalle merkezlerinden uzak yerlerde bulunan bos alanlarda veya tarlalara kuruludur. Mevsimlik tarim
iscilerinin yasam kosullar1 zordur. Kendi imkanlari ile kurduklar1 ¢adirlarda zor doga sartlarina karsi
miicadele ettikleri gozlemlenmistir. Mevsimlik tarim is¢ileriyle yapilan calismalarda da bu durum
belirtilmistir (Ozbekmezci ve Sahil, 2004; Benek ve Okten, 2011; Ipekcioglu ve ark., 2012; Egemen,
2015; Kaya ve Ozgiilnar, 2015; Orhan, 2017; Akalin, 2018; Keskin, 2020).
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Aileler i¢in, mevsimlik tarim is¢iligi onemli bir gelir elde etme yoludur. Ailelerdeki ¢ocuklar bu
durumdan etkilenmektedir. Cocuklarin mevsimlik isgiicii olarak calisilan mekanlarda, sagliksiz
kosullarda yasamlarini siirdiirmesi, yeterli beslenememeleri ve egitimlerinden uzak kalmalari, 6nemli
sorunlar olarak karsimiza ¢ikmaktadir. 7- 14 yas grubundaki ¢ocuklarin egitimlerinden uzak kalmalari,
mevsimlik tarim is¢iliginin kusaktan kusaga aktarilmasini kolaylastiran ve hizlandiran bir etmen olarak
karsimiza ¢iktigi belirtilmektedir (Davran Kantar ve ark., 2014).

Yabanci isgiicli ise is bulduklar1 yerlerdeki, goreceli olarak daha elverissiz mekanlarda ikamet
etmektedirler. Ozellikle kullanilmayan veya ydre halkinin ikamet etmedigi diisiik kira bedeli ile
kiralanan alanlarda ikamet edilmektedir. Ayrica hayvancilikla ugrasan is¢ilerin ¢oban evi olarak
hazirlanan mekanlarda da ikamet ettigi belirtilmistir. Buralara ayrica bir kira ticreti de 6denmemektedir.

Mevsimlik tarim is¢ilerinin, elektrik, yakit ve su temininde yeterli imkanlara sahip olmadigi
goriilmiistiir. Cevreden toplanan odunlar ile 1sinma, yemek pisirme ve su 1sitma yoluyla temizlik
ihtiyaglar giderilmektedir. Kurulan kiiglik capli gilines panelleri ile ve akiiler araciligi ile aydinlatma ve
cep telefonlarini sarj etmektedirler. Banyolarini ¢adirlarda yapmak zorunda kalmaktadirlar. Ayni sekilde
tuvaletlerinin ¢adir kurulan alanlarda iptidai olmasit da, temel ihtiyaclarin1 karsilamada sikinti
cektiklerini gostermektedir. Sanliurfa’da mevsimlik tarim iscileriyle yapilan calismada da ayni
sorunlarin goriildiigii belirtilmistir (Ipekcioglu ve ark., 2012). Cadirlardaki isler ailedeki yas olarak
biiyiik ve kiigiik cocuklarinda bakimini iistlenen kadinlar tarafindan yapilmaktadir. Bayan isciler bulagik
ve camagir yikama isi ile yemek pisirme gibi baz1 giinliik islerini yasadiklari ¢adirlarda yeterince yer
olmamasmdan dolay1 agik mekanlarda yapmaktadirlar. Igme ve kullanma amaciyla cevredeki
¢esmelerden bidonlarla su temin edilmekte, bazen isveren tarafindan su tanki ile getirilen sular da bu
amagla kullanilmaktadir.

Yabanci isgiiciiniin elektrik, yakit ve su temini yorede kullanilan mevcut imkanlar dahilinde yeterli
degildir. Bu ihtiyaglar gidermek i¢in mevcut sehir sebekelerinden yararlanilarak, bu gereksinimlerini
temin etme yoluna gidildigi goriilmektedir.

Tarimsal {iretim yapan {ireticiler, mevsimlik is¢ilerin ¢alistirilmasi konusunda 6nceden tanidiklar
kisiler aracilig1 ile irtibata gecip, is zamam ve {icret konularinda anlasip, ¢ok sayida iireticinin igini
yapmak icin sozlii olarak sozleserek mevsimlik is¢ileri getirmektedirler. Mevsimlik is¢ilerle yapilan bir
calismada, aracilar, birden fazla isverenle anlasma yapmakta, bir is bitiminden sonra diger islerin
organizasyonlarini saglamaya ¢alismakta, iscilerden belli oranda (%10) komisyon almakta, kendileri de
isciler gibi sigortasiz ¢alistirilmaktadir (Kaya ve Ozgiilnar, 2015; Orhan, 2017).

Yabanci isgiicli olarak tarim sektoriinde calisanlarin tamami erkek isgiiclinden olugmaktadir.
Ozellikle kiralarin diisiik olmasindan dolay1 bu kisilerin tamami eski binalarda ikamet etmektedirler.
Calisma hayatina katilan yabanci iggiiclinlin (basta Suriyeliler olmak iizere, Afgan ve Irakli) calisma
izinlerinin olmamasi veya calisma hayatina yonelik yasal haklardan yeterince yararlanmamalarina sebep
olmaktadir. Ayrica diisiik {icret ile kayit disi1 calismalarina neden olunmaktadir. Kadin isgiicli
caligmamasinin nedeni ise kiiltiirel nedenler ve kadinlara uygun is bulamamalaridir. Calisma alaninda
diizenli olarak ¢alismayip, yilda belirli donemlerde ¢ok kisa siireli glindelikle calisan ¢ok az sayida
yabanci bayan isgiiclinden de bahsedilmistir. Ancak bu ¢alisanlarin kisa siireli 1-5 giin arasinda y1l iginde
calisilmasi seklindedir.

Arastirma alaninda mevsimlik tarim iscilerinin {cretleri genellikle farkli sekillerde
belirlenmektedir. Uretici ile isciler aralarinda genellikle ‘kabala’ olarak adlandirdiklar1 gétiirii usulii ile
caligmaktadirlar. Caligsma alaninda gotiiri usul yaygindir. Gotiiri usulii, tarim arazisindeki biitiin isi
dekar basina anlasilan bir fiyat iizerinden, isi bitirene kadar yapma esasina dayanmaktadir. Daha fazla
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is alabilmek ve dolayisiyla daha fazla para kazanabilmek amaci ile mevsimlik tarim is¢ileri kisa siirede
isi bitirmeye c¢alismaktadirlar. Erzincan ilinde yapilan bir ¢alismada da benzer egilimlerin oldugu
belirtilmistir (Orhan, 2017).

4. SONUC

Gortsiilen kisilerin yaridan fazlasi donemler itibariyle tarimda c¢alismak lizere yoreye gelen,
mevsimlik is¢ilerden olusmaktadir. Yabanci kokenli is¢ilerin basta Suriye olmak iizere Afganistan ve
Iraktan geldigi goriilmiistiir. Il disindan gelen isciler kendi imkanlariyla olusturduklar1 barinaklarda
ikamet ederken, yurt disindan gelerek yorede yasayanlar ise, kalict mekanlarda ikamet etmektedirler.

Mevsimlik tarim ig¢ileri; temel saglik hizmetlerine yeterince yararlanamamakta, yeterli ve dengeli
beslenememektedirler. Cocuklarin egitim imkanlarindan geregi gibi yararlanmadig1 tespit edilmistir.
Calisma da tireticilerin ¢alisanlarinin sosyal glivencesi olmadan is¢ilerini istihdam ettikleri gériilmiistir.

Tarim kesiminde istihdam edilen gegici is¢ilerin barinmasindan, licret ddemesine kadar ¢ok ¢esitli
sorunlart oldugu tespit edilmistir. Bu sorunlar1 sektordeki paydaslar (ziraat odalari, ilge tarim ve orman
miidirliigii, belediye ve sivil toplum kuruluslar1) tarafindan acilen giderilmesi gerekmektedir.

Mevsimlik tarim iscilerinin tamami cadirlarda ikamet etmektedirler. Cadirlar; sehir, ilge ve
mahalle merkezlerinden uzak yerlerde bulunan bos alanlarda veya tarlalara kuruludur. Mevsimlik tarim
is¢ilerinin yasam kosullar1 zordur. Yabanci isgiicii ise is bulduklar1 yerlerdeki, goreceli olarak daha
elverigsiz mekanlarda ikamet etmektedirler

Yabanci isgiicli olarak tarim sektoriinde ¢alisanlarin tamami erkek isgiiciinden olugmaktadir. Bu
kisilerin tamami eski binalarda ikamet etmektedirler. Ozellikle kiralarin diisiik olmasindan dolay.
Calisma hayatina katilan yabanci isgiiclinlin (basta Suriyeliler olmak iizere, Afgan ve Irakli) caligsma
izinlerinin olmamasi veya ¢aligma hayatina yonelik yasal haklardan yeterince yararlanmamalarina sebep
olmaktadir. Ayrica diisiik iicret ile kayit dist ¢aligmalarmma neden olunmaktadir. Kadin isgiicii
calismamasinin nedeni ise kiiltiirel nedenler ve kadinlara uygun is bulamamalaridir. Calisma alaninda
diizenli olarak ¢alismayip, yilda belirli donemlerde ¢ok kisa siireli giindelikle calisan ¢ok az sayida
yabanci bayan isgiiclinden de bahsedilmistir. Ancak bu ¢alisanlar kisa siireli 1-5 giin arasinda y1l i¢inde
caligmaktadir.

Arastirma alaninda mevsimlik tarim iscilerinin {cretleri genellikle farkli sekillerde
belirlenmektedir. Uretici ile isciler aralarinda genellikle ‘kabala’ olarak adlandirdiklar1 gotiirii usulii ile
calismaktadirlar. Calisma alaninda gotiirii usul olarak iicret 6demenin yaygin oldugu goriilmiistiir.

Tarim kesiminde ¢alisma kosullar ile ilgili yasal diizenlemelerde mevsimlik tarim iscileri ile ilgili
belirlenmis kurallar ve diizenlemeler yeterli degildir. Uygulamadaki eksikliklerden en ¢ok olumsuz
etkilenen gruplarin basinda mevsimlik tarim iscileri gelmektedir.

Ister mevsimlik isgiicii olsun, isterse yabanci iilkelerden gelerek tarim kesiminde istihdam olunan
isgiicii olsun, tarim kesimine 6zgii bir¢cok sorunu fazlasiyla yasamaktadirlar. Bu sorunlarin ¢6ziimii basta
sektorde faaliyet gosteren iireticiler olmak iizere yerel yoneticilerin katkilariyla bir dereceye kadar
azaltilabilir.

Tarim kesimindeki ticret diistikliigii ve sosyal giivencedeki yetersizlikler, sektordeki tiim paydaslar
icin de gecerli goriilmektedir. Zira tarim sektoriindeki gelir diistikliigli bunun en 6nemli unsurlarindan
biri olarak oniimiize ¢gikmaktadir.
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Abstract

In this study, the combustion properties of pellets produced from quinoa (C3
plant) and amaranth (C4 plant) harvest residues were evaluated by
Thermogravimetric Analysis (TGA) and Differential Thermogravimetry (DTG)
methods. Pelletizing was carried out at 25% moisture content and at a material
temperature of 70 °C. 7.5% molasses was used as the adhesive. The pellets were
heated from 25 °C to 1000 °C in a thermal analyzer at a tracking rate of 10 °C
min™' and in N, gas environment. The mass loss and mass loss rate occurring in
this temperature range were recorded simultaneously and expressed in
thermograms. Combustion stages are observed as a peak in the DTG curve and
these peaks represent the mass losses in the combustion stages. According to the

analysis results, the highest mass loss rate in the evaporation zone of water in
the quinoa plant was 2.12% at 96.65 °C, and in the amaranth plant at 2.34% at
101.7 °C. Howeyver, in the next step, the mass loss rate decreased in both pellets.
At this stage of the analysis, the water in the pellets completely evaporated and
the mass loss was 12.43% in quinoa and 13.38% in amaranth, according to the
initial mass. With the increase of volatile matter output, the mass loss rate

Email: emrah.kus@igdir.edu.tr

increased again, and the highest mass loss rates were realized as 6.42% and
4.96%, respectively, at 320 °C for quinoa and 315 °C for amaranth. The rate-
determining stage in the combustion kinetics of coal and biomass is the semi-
coke combustion stage. At this stage, the lowest mass loss (0.89%) occurred in
both pellet samples. TGA and DTG results showed that there were no significant
differences between the combustion stages of quinoa and amaranth pellets, and
their combustion behaviors were generally close to each other.

Key words: Biomass, Biofuel, Agricultural residues, Thermogravimetry,

Differential Thermogravimetry.

1. INTRODUCTION

Fossil resources, known as "conventional", have met most of our energy in the process up to the
present. However, since fossil resources cannot be found in every country, their access and transportation
require high costs, their reserves are decreasing day by day and they cause great harm to the environment,
studies on energy production from renewable sources, which are alternatives to these fuels, have become
the focus of attention of researchers. Therefore, it would not be wrong to say that the use of renewable
energy will increase in the near future (Citak and Kiling Pala, 2016). In this context, one of the solutions
to reduce the release of pollutants harmful to the environment and human health in recent years is the
production of bioenergy from biomass (Kiisek et al., 2015). It positions biomass as an interesting
alternative source to fossil fuels, due to the renewable character of bioenergy as a resource, its wide
distribution in the world, and its near-neutrality of carbon dioxide emissions, (Saxena et al., 2009; Shen
et al., 2011). The sources that can be within reach to obtain energy from biomass are very diverse by
their nature. They can generally be found at sea, on land, or both. These resources are wood residues,
oilseed crops, carbohydrate crops, fiber crops such as flax, kenaf, hemp, sorghum, branches, stems,
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straw, roots, bark, etc. plant residues, animal wastes, and urban and industrial wastes (Karaosmanoglu,
2006; Kus et al., 2016).

It is possible to obtain bioenergy from biomass sources in two ways, conventional (classical) and
modern (technical) methods. The classic method can be expressed as the direct use of agricultural
residues and wastes. The use of forest products and dried dung produced from plant and animal wastes
as fuel can be given as an example. In the modern method, the energy forms of biomass can be grouped
as solid (wood, pellet, etc.), liquid (ethanol, biodiesel, etc.), and gas (biogas, hydrogen, etc.). The
conversion of biomass to these energy forms and various energy sources is realized by means of thermal,
biological, physical etc. techniques (Uggiil and Akgiil, 2010).

The thermal technique is one of the most widely used methods today. The first method that comes
to mind in the thermal decomposition of biomass is pyrolysis. Pyrolysis is the decomposition by means
of the heat of biomass material in the absence of oxygen. Pyrolysis has been used to produce products
such as liquid biofuels (Piitlin et al., 2005), syngas (Kaewluan and Pipatmanomai, 2011), chemicals
(Orecchini and Bocci, 2007), and biochar (Prins et al., 2006) for direct energy production from biomass
(Kazagic and Smajevic, 2007; Soria-Verdugo et al., 2015). The variety and properties of new products
obtained by the pyrolysis process depend on the process parameters and biomass type. In other words,
the products obtained as a result of pyrolysis are not only by operating parameters such as temperature,
heating rate, and ambient gas, but also they are affected by physical properties such as particle size and
porosity of the material used, and chemical properties such as moisture content, organic and inorganic
content, carbon content, elemental composition. In addition to these parameters, another important issue
to be considered in the pyrolysis process is the kinetic mechanism determined by the thermogravimetric
analysis method. With this method, the components of biomass can be examined, the combustion
behavior of the material can be modeled depending on the temperature increase during pyrolysis, and
the actual mass losses can be expressed with thermograms (Yaman, 2004; Collard and Blin, 2014).

Every country in the world has resources that can be used in alternative energy production
depending on its own ecological conditions. Turkey is an extremely convenient country in terms of
biomass production (sunbathing, area availability, water resources, climatic conditions, etc.),
considering its ecological conditions (Topal and Arslan, 2008). Therefore, it has a huge potential for
residues left over from agricultural products after harvest. These product residues, which pose a problem,
can be mixed with the soil, burned, or idle at the harvest site by conventional methods after harvest. If
agricultural wastes and residues are used as a biomass source with modern methods, they can both be
disposed of more safely and economically benefit from the energy to be obtained from these wastes
(Acar, 2015). However, the rate of using the mentioned biomass wastes in energy production is very low
(Bascetingelik and Oztiirk, 2005).

Within the scope of this study, harvest residues of two different products such as quinoa and
amaranth were taken into account. Amaranth, which is a group of annual plants in the family
Amaranthaceae, is classified as a cereal, vegetable, ornamental plant, forage plant, or weed (Ergun et
al., 2014). Since Amaranthus sp. species have a C4 carbon sequestration mechanism, organic matter
production per unit area is quite high (Durak, 2015). Quinoa (Chenopodium quinoa Willd.), a plant of
the Andes Mountains, is an annual herbaceous C3 plant, propagated by seed (therophyte), used in human
and animal nutrition. It has a drought-resistant, developed, and branched pile root structure. The height
of the plant can vary between 40-150 cm (Bhargava et al., 2007; Tan and Yo6ndem, 2013).

The stalk parts of quinoa and amaranth are left in the field, as in many other field crops, after these
products are harvested as grains. These residues are generally either mixed with the soil and evaluated
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as organic matter, or they are destroyed by burning. Another alternative is to burn these stalks directly
and use them as an energy source. The special purpose of this study is to evaluate the crop income from
quinoa and amaranth cultivation, as well as the possibilities of using the stalks, which do not have any
usage area, as biomass fuel, both to provide economic return and to be used as an energy source. In
addition, by determining the thermal properties of the pellets produced from these residues, it is to obtain
a renewable and efficient energy source.

2. MATERIALS AND METHODS

In the study, amarant (Amaranthus caudatus) and quinoa (Chenopodium quinoa) harvest residues
were used as pellet primary materials. Red pine shavings and powdered pomace were used to prepare
different mixtures, and sugar beet molasses was used as a adhesive material. Quinoa and amaranth
harvest residues were obtained from plant stalks grown in Igdir University Agricultural Application and
Research Center. After harvest, quinoa (C3 plant) and amaranth (C4 plant) harvest residues were left to
dry in the laboratory environment for 10 days. It was then ground with a hammer mill followed by a
flour mill (Grover and Mishra, 1996) to obtain the appropriate particle size. Red pine shavings (PS) was
obtained from a beehive fabricating enterprise and powdered pomace (PP) was obtained from the olive
processing factory, of the other materials. No drying process was applied to the powder pomace while
the red pine shavings was dried in outdoor conditions. Ground quinoa and amaranth materials were
mixed with red pine shavings and powdered pomace, and 6 different ingredients were obtained for
pelleting (Table 1).

Table 1. Contents of pellet samples

Sample Name Proportional Content
Qi Chenopodium Quinoa Harvest Residues (100%)
Q: Chenopodium Quinoa Harvest Residues (50%) + Red Pine Shavings (50%)
Q; Chenopodium Quinoa Harvest Residues (50%) + Powdered Pomace (50% )
Ay Amaranthus Caudatus Harvest Residues (100%)
A Amaranthus Caudatus Harvest Residues (50%) + Red Pine Shavings (50%)
Az Amaranthus Caudatus Harvest Residues (50%) + Powdered Pomace (50%)

Moisture, ash, and volatile matter contents of the materials were determined before the mixtures
were prepared. Approximately 25 grams of each material In order to determine moisture content was
taken and kept in a drying oven at 105 °C for 3 hours and moisture contents were calculated on a wet
basis. Accordingly, the moisture contents of quinoa (Q0), amaranth (A0), red pine shavings (PS), and
powdered pomace (PP) were determined as 9.6%, 9.6%, 12.4%, and 11.9%, respectively. Ash contents
for QO, A0, PS and PP were determined as 6.4%, 10.8%, 2.0%, and 3.3%, respectively, and volatile
matter contents were determined as 74%, 66%, 75%, and 65%, respectively. The material was heated
up to 70 °C and the moisture content was increased to 25% In order to obtain shapely pellets (Figure 1)
(Atay et al., 2016). In the pressing process, a circular row perforated type pelletizing machine with a
power of 3 kW, a capacity of 50-60 kg h™!, and a speed of 96 min™! were used. The pellet mold inlet and
outlet hole diameters of the pelletizing machine were 11 mm and 6.8 mm, and the length was 19 mm,
respectively.

Thermogravimetric measurements were performed with a Thermogravimetric Analyzer SDT
Q600 of TA company with a weighing accuracy of +0.01%. Thermal analyzes were carried out at a
temperature range of 25 to 1000 °C, at a heating rate of 10 °C min™!, and in an N, gas environment (TS
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ISO EN 11358-1, 2014). The samples were prepared to weigh 20-25 mg by grinding large particles in a
mortar and sieving. The thermal degradation behaviors during pyrolysis were investigated from the data
obtained by heating the prepared samples (20 - 25 mg) with alumina crucibles up to 1000 °C in TGA.
TGA is a technique in which the loss of mass that occurs in a sample heated in a controlled environment
is measured against time or temperature. The mass loss of the sample is recorded with an electronic
precision balance depending on the furnace temperature increasing linearly and adjusted by the intensity
of the heat flow in the TG analyzer. The crucible temperature, which shows the actual temperature of
the solid, is measured simultaneously with the help of thermocouples (Branca and Blasi, 2004; Fang et
al., 2006; Shen et al., 2011). DTG, on the other hand, is the first derivative of TGA and shows the mass
loss rate in the sample per unit time. The mass loss rate (DTG curve) is calculated by differentiating the
TGA curve with temperature without any smoothing correction on the data (Liu et al., 2002; Shen et al.,
2011). The mass loss and the mass loss rate due to the temperature increase were recorded
simultaneously by the TGA apparatus and reflected on the thermograms (thermal decomposition graph).
The initial, maximum, and final decomposition temperatures and mass loss rates of the samples, with
the help of these thermograms, were determined and the combustion behavior of the pellets were
examined.

Figure 1. Pellets obtained as a result of pressing

3. RESULTS AND DISCUSSION

Sungur et al. (2018) stated that the combustion of pellet fuel, as in all solid fuels, takes place in
four stages (Figure 2). The first stage is drying by evaporation of water, the second stage is separation
of volatile components by gasification (pyrolysis), the third stage is the combustion of volatile (gas)
components, and the fourth stage is the combustion of coke (fixed carbon). However, Berkowitz (1985)
and A¢ma (1999) reported three stages for combustion in biomass. These stages are the output of volatile
matter as a result of the heating of the biomass, the combustion of the volatile matter in the gas phase
and the combustion of carbon-rich semi-coke. First of all, the volatile matter is released, with the
temperature continues to rise and the outflow of moisture. The organic matters in the fuel begin to
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decompose and the volatile matter that comes out burns by combining with the oxygen in the
environment. The porous solid portion enriched in carbon, depleted in oxygen and hydrogen, and
containing most of the mineral matter is called semi-coke. When the volatile matter exit and combustion
are completed, the oxygen in the surroundings reaches the semi-coke surface and makes a transition into
the particle (Berkowitz, 1985). The output and combustion of volatile matter are very fast, while the
combustion rate of semi-coke is quite slow. That's why, the rate-determining step in the combustion
kinetics of coal and biomass is the semi-coke combustion step (Williams et al., 2000). Even though
Sungur et al. (2018) stated four stages in the combustion of biomass, Berkowitz (1985) reported the first
two of these stages as the first stage.

Gasification and combustion

Pellet ' f
11| Ash

Coke combustion

Figure 2. The combustion stages of the pellet (Sungur ve ark., 2018)

The thermal decomposition curves (thermograms) of the mass loss (TGA) and differential mass
loss (DTG) obtained during the pyrolysis of pellets produced from quinoa and amaranth harvest residues
are shown in Figure 3. The TGA and DTG curves of each sample are given as an integrated figure. In
thermograms, the green (descending) curve (TGA) indicates the decrease in sample mass in % due to
the increase in temperature, while the blue (wavy) curve (DTG) expresses the proportional mass loss
(%) per unit time (one minute) due to the temperature increase. The mass loss due to moisture output is
seen in the TGA curves, while the DTG curves show the change in the mass loss ratio due to the moisture
output depending on the temperature. It is understood that in addition to three peaks, a fourth peak
appeared in the DTG curves. Although the fourth peak is not taken into account, it suggests that it may
have originated from molasses used as the adhesive material. However, taking into account the
combustion stages of the biomass according to Berkowitz (1985), evaluations were performed over three
peaks. The first peak represents the mass loss due to the moisture output depending on the temperature
increase, the second peak refers to the mass loss due to the output of volatile matter by the decomposition
of cellulose and hemicellulose, and the third peak represents the mass loss occurring depending on the
combustion of semi-coke.
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Figure 3. TGA and DTG curves for quinoa and amaranth pellets
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Caballero et al. (1997) reported that at least two different processes took place and a long tail was
formed in the DTG curves formed by the pyrolysis of agricultural residues. Shafizadeh and McGinnis
(1971), Williams and Besler (1992), and Maschio et al. (1992) hypothesize that these peaks correspond
to the thermal decomposition of lignin and cellulose, and hemicellulose, respectively. However,
Caballero et al. (1997) reported that the next peak in the TGA-DTG diagrams is an extension of the
previous one, and that lignin begins to decompose at low temperatures similar to hemicellulose
decomposition, and the thermal decomposition temperature is much higher, and so this peak can be
considered as the last stage of lignin.

According to the thermograms in Figure 3, the mass loss (DTG curve) of the pellet samples
together with the increase in temperature is seen. The mass loss in the first peak region of the DTG curve
occurs with the evaporation of the moisture in the pellet. The mass loss in the first peak region occurred
in the temperature range of 50 — 150 °C for all pellets, by heating the biomass to 1000 °C. The highest
mass losses in this range arose at a temperature close to the boiling temperature of water in the pyrolysis
process for each pellet. The highest mass loss rates occurring for the Q1, Q2, and Q3 pellets in the first
peak region were obtained at pyrolysis temperatures of 97, 104, and 99 °C as 2.12%, 1.87%, and 2.41%,
respectively. Mass loss rates for A1, A2, and A3 pellets at the same stage were at 2.34%, 1.62%, and
1.59%, respectively, at 102, 101, and 99 °C pyrolysis temperatures. Although the temperature increase
continued with the completion of the first stage, the mass loss rate decreased. This is because the
evaporation process of the water in the pellet has been finished. Although this change in mass loss rates
was lower in quinoa pellets, it was between 0.15 - 0.25% in the temperature range of 151 - 161 °C.

The greatest mass losses in the pyrolysis of quinoa and amaranth pellets occurred in the second
peak region of the thermograms. This region is called the active pyrolysis region. The mass loss rate
value tended to increase again as the volatile matter release started in the active pyrolysis zone. With the
effect of the temperature exceeding 300 °C with this stage, the highest mass losses occurred in all pellets
for both this stage and the 3 stages. The highest mass loss rates occurring at this stage for the Q1, Q2,
and Q3 pellets, were at pyrolysis temperatures of 320, 327, and 322 °C as 6.42%, 7.31%, and 6.12%,
respectively; for A1, A2, and A3 pellets, were at 4.96%, 6.41%, and 5.47%, respectively, at 315, 325
and 322 °C temperatures. There was a second-time decline in the mass loss rate towards the completion
of the stage. These declines were between 0.75%-0.88% for quinoa pellets and 0.72%-0.94% for
amaranth pellets in the temperature range of 393-417 °C. When the mass loss rates in the active pyrolysis
range are compared with the inception mass, were 47.7%, 51.7%, and 46.9% for the Q1, Q2, and Q3
pellets, respectively; it was 43.6%, 50.4%, and 48.6% in A1, A2, and A3 pellets. Ozsin (2018) reported
that more than 50% of the material mass is lost in the active pyrolysis range. Similarly, losses close to
or exceeding 50% were observed in the current study.

After this stage, the decomposition stage of the semi-coke is the third stage of the reaction, known
as the passive pyrolysis range began. The combustion stage of semi-coke is the stage in which the fixed
carbon is burned, and is the final stage of combustion. At this stage, the mass loss rate occurring due to
the increase in temperature is generally at the lowest level. The mass loss rate increased again with the
temperature exceeding 400 °C in the third stage of pyrolysis, and the analysis was completed at 1000
°C, which is the final temperature, by down as the temperature passed the peak. The highest mass loss
rates realized in the final stage for the QI, Q2, and Q3 pellets, were 0.89%, 0.81% and 0.93%,
respectively at pyrolysis temperatures of 417, 427 and 429 °C; in Al, A2, and A3 pellets, they were
0.89%, 0.90% and 1.03%, respectively, at 426, 428 and 428 °C pyrolysis temperatures.
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In the pyrolysis process, the mass losses caused peaks in the DTG curves with the increase in
temperature in the experiments carried out at constant heating rate, and these curves became stable in
the passive pyrolysis region. As a matter of fact, Ozsin (2018) reported that the temperature changes
linearly with time in the experiments performed with a constant heating rate in the thermal analysis
method. It is generally possible to see this linearity after 700 °C, when the thermograms are examined.

Although there are differences in decomposition temperatures and mass loss rates, they were
generally close to each other, when the stages in the pyrolysis of the pellets obtained from both naked
quinoa and amaranth residues and a mixture of red pine shavings and powder pomace were evaluated
together. It can be said that the addition of red pine and powder pomace increases the maximum
decomposition temperature and mass loss rate (except for Q1) (Table 2). However, the total mass losses
in amaranth pellets were generally higher. Maximum decomposition temperature and maximum mass
loss rates were obtained in red pine shavings mixed pellets (Q2 and A2). It is assumed that the high loss
rate in these pellets is due to the high volatile matter content of the red pine shavings. The lowest
maximum mass loss rate was determined in A3, while the pellet with the lowest maximum
decomposition temperature was Al. However, the lowest mass loss value belongs to Q1 pellet, while
the highest mass loss value belongs to A1 pellet.

Table 2. Maximum decomposition temperatures and total mass losses of pellets

Pellet Maximum decomposition Maximum mass loss rate Total mass loss

temperature (°C) (% min™") (%)
Q1 320.2 6.42 72.70
Q: 327.5 7.31 73.12
Qs 321.9 6.12 72.01
A1 315.2 4.96 74.78
Az 324.9 6.41 73.27
A3 3222 5.47 73.70

It is understood that the temperature ranges in which the three peak regions occur in the pyrolysis
of bio-pellets produced from quinoa and amaranth harvest residues and the mass loss rates due to these
temperatures reflect the lignocellulosic structure of the biomass. Indeed, Caballero et al. (1997) and
Paniagua Bermejo et al. (2020) stated that lignocellulosic materials consist of three main fractions,
hemicellulose, cellulose, and lignin, and that content of these fractions and the interactions between them
are so important and that there is a harmonious relationship between the peaks in the TGA-DTG
diagrams and the decomposition of hemicellulose, cellulose, and lignin.

4. CONCLUSION

Two different types of biomass (quinoa and amaranth) were analysed experimentally in a TGA at
a 10 °Cmin’! heating rate. The mass losses of quinoa and amaranth pellets depending on the temperature
and the mass loss rates per unit time were determined. For quinoa and amaranth pellets, the highest mass
losses rates were in the active pyrolysis region, while the lowest losses were occurred in the passive
range. Three peaks were formed in the thermograms and a decomposition similar to the previous studies
on organic materials occurred. Although the temperature ranges and mass loss rates of the pyrolysis
stages of quinoa and amaranth pellets were different, they were close to each other.
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and Urban Planning, Artvin, the region within the borders adjacent to the zoning boundaries. The parcels
Turkey. located at the borders of the adjacent area are cadastral, that is, the areas that have
not been developed in the form of fields. Since this type of parcel is outside the

Correspondence _ zoning boundaries, certain definite criteria for construction are not as diverse as in
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Coruh University, a zoning island. The most significant part is that the parcel must have at least one
Department of Architecture side of the parcel should face the road. In the adjacent area, facilities such as
and Urban Planning, Artvin, chicken, fattening, cattle breeding farm or cheese, dairy production facilities,
Turkey Email:

trustee parking lot, silo and feed facility are built. The purpose of the study is how
the parcels can move within the boundaries in the construction of these related
structures. As a method, it is to make it geometrically closed while determining
the residential areas for the building at the borders of the parcels with the end-to-
end splicing technique. Therefore, with various examples, it is to examine how a
construction permit will be granted on the ground within the framework of the
regulation on unplanned areas while the facility is placed on the ground in an
adjacent area.

selim_taskaya@artvin.edu.tr

Key words: Adjacent Space, Joining Technique, State of Structure.

1. INTRODUCTION

As Maslow mentioned in the hierarchy of needs, the quality of life increases gradually, starting
from the most basic needs of the individual to the level of self-actualization. From this point of view,
the more the individual can meet his physical, social, economic, transportation and communication
needs starting from his daily needs, the more satisfied he is with the part of the city he lives in and his
higher quality of life. By examining the positive or negative effects of the mentioned urban quality, it
is possible to read the current urban life quality by understanding the physical, social, economic
transportation and communication qualities that can be analyzed with the indicators of the urban life
quality and the effects of these topics on the citizens. In this way, information about what can be done
for a better urban life can be obtained and the new urban space can be constructed more efficiently for
users (Kiling, 2022). To support sustainable development at the country, region and city level, and to
create environments that are safe, healthy and have a high quality of life, it is necessary to prepare and
implement spatial plans at every scale (Cubukcu, 2022; Spatial Plans Construction Regulation, 2014).
In our country, the implementation of the plans is made according to the 1/1000 scaled implementation
development plan. The implementation of these plans is realized by making a parcellation plan by the
provisions of the current Zoning Law, by subdivision and amalgamation upon the request of the
relevant person, or by expropriation (Cubukgu, 2022). To create a more livable and decent living
space, taking into account the development aspect of the city, which must be prepared in settlements
with a population exceeding 10,000 according to Article 7 of the Zoning Law No. 3194; It shows the
future population density, transportation networks and social reinforcement areas that the region and
the city will need, and if any, they are all plans with various provisions drawn on the processed and
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approved maps of the cadastral situation (Cubukcu, 2022; Zoning Law, 1985). Zoning plans are
prepared within the framework of upper scale plan decisions, institutional opinions, land use data,
relevant legislation and regulations, in line with urban planning principles and planning principles. In
line with all the analyzes made in the planning studies; It is done to increase living standards, integrate
the planning area with its environment, develop together with environmental functions and meet the
needs brought by environmental functions, by considering planning ethics and urbanism principles. By
meeting the green space and equipment needs of the region and by developing decisions for the
solution of practical problems, zoning plan studies are completed with a holistic planning approach, in
line with the principles and principles of urbanism, taking into account the property pattern and
equipment standards (Cubukgu, 2022). In the zoning plan studies prepared by the zoning law
numbered 3194 and the relevant regulations related to this law, there is a certain frame and limit for
the plan decisions (Ergan, 2022).

1.1. THEORETICAL FRAMEWORK AND SCOPE

Today, two basic planning systems are implemented around the world: plan-based systems,
regulatory planning system, and project-based systems, discretion-based planning system, which are
shaped by the influence of the legal backgrounds of countries (Berisha et al., 2020; Rivolin 2017;
Mufioz Gielen & Tasan-Kok, 2010). , Nadin and Stead, 2008; Booth, 2003; Tang et al., 2000; Faludi,
1987; Kiling, 2021). In the planning stratification, the upper-scale plans are the plans in which the
main development decisions of the city and land use decisions are made at the principle level, through
the main goals and policies determined at the country level; On the other hand, sub-scale plans are the
plans prepared in line with these principles and showing the implementation details.Upper-scale plans
have a function that determines the framework, directs, and controls the lower-scale plans and
determines the flexible environment. (Ersoy and Keskinok, 2000; Kilinc, 2021). In the plan-based
system, implementation is a separate process that comes after planning, and implementation refers to
the realization of the plan decisions on the map exactly in the space. There is one-to-one integrity
between plan decisions and implementation; Implementation cannot be made contrary to the plan
decisions. On the other hand, in the project-based system; implementation is not a step independent of
the plan and after the plan; is part of the planning process. There is no requirement that there is a unity
between the plan and the implementation. The planning process consists of the stages of determining
the goals and objectives, determining the current situation, determining the alternatives, evaluating the
alternatives, implementing, monitoring and reviewing. Depending on the monitoring and review
stages, the application may differ (Tiirk, 2016; Kiling, 2021). The implementation approach of the
project-based system is unique. In this system, the implementation is not a phase that follows the
planning as in the plan-based system, but constitutes a part of the planning itself, and the plan does not
have to be the implementation integrity. The discretion-based planning process consists of the stages
of determination of goals and objectives, analysis of the current situation, determination and evaluation
of alternatives, implementation, inspection and revision. There may be some differences in practice
depending on the alternatives and requirements for the audit and revision stages (Giirsoy, 2015;Kiling,
2021).

2. MATERIAL AND METHOD

Let A be a non-empty sentence about the three-dimensional Euclidean space and let V be a
vector space on the body K.
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£EAXA—>V (1)

If the function provides the following axioms, A is called an affine space combined with V (Sardag,
2019).

Al :VP,Q,R € A for f(P, Q) + f(Q, R) = f(P, R) 2)
A2:VYVPeA,Va€eVforf(P,Q=a 3)
there is only one point Q € A (Sardag, 2019).

Let A be an affine space coupled with V. If {PoP1, PoP2, PoP3} for points Po, P1, P>, P3 € Ais a
base of V, then the dot quartet {Po, P1, P2, P3} is called an affine frame. Here, the Py point is the
starting point of the roof, Pi, 1 <1< 3, and the points called the unit points of the roof (Sardag, 2019).

| D+E+F+G+H |

Representation of lengths by
means of 2-dimensional end-to-
end jointing, convex

Figure 1. Representation of a closed convex formation of length directions (Anonymousli, 2022)

Considering the start and end points of the length directions in Figure 1, if the point where one
ends is the starting point of the other, the distance from the starting point of the first direction to the
starting point of the last direction is called the sum of the directions, which is called the end-to-end
addition method. They form a closed convex area in the form of IAI+IBI=IA+BI or
IDI+IEIHIFI+IGI+HIHI=ID+E+F+G+HI in the two-dimensional plane (Anonymousl, 2022).
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Figure 2. lllustration of the end-to-end joining method in the three-dimensional plane (Anonymous2, 2022)

In Figure 2, if we call three regions on the X-Y-Z axis on the three-dimensional plane, the
starting and ending points of the shortest path, which is formed by the combination of the ending and
starting points of the lengths in the three separate regions, provide the total lengths as vectors. While
IX1I+IZ1I=IX14+Z11 vectorial total length is obtained in X-Z plane, IY 1I+IX1I=IY1+X1I vectorial
total length is obtained in X-Y plane. Three-dimensional total length is obtained by adding
IY 1+X1HIY 1+ X TTHZ1+Y THHZ1+Y TT+HX1+Z11 in total (Anonymous2, 2022).

3. FINDINGS AND DISCUSSION

It is affiliated to the municipalities within or outside the contiguous area, and to the special
provincial administration in the areas that are not the metropolitan municipality. Adjacent areas are
called areas subject to permission only in parcels such as vineyards or production facilities, apart from
areas such as residences, commerce or official institutions. It means the border to the adjacent area
adjacent to the zoning border. With more master plans, the adjacent area boundaries can be expanded.
Adjacent areas and unplanned areas, may differ according to the desired construction structure in the
parcels in the form of seven sections according to the zoning regulation. While in the vineyard or
garden areas, according to the regulation, only two floors in the case of house construction and the
total construction area not exceeding 250 m? are subject to permission. In contrast, in the production
areas, different situations arise in the facilities to ensure both agricultural and animal continuity. We
will explain this with examples.
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Figure 3. Feed Production Facility Parcel Layout Border Display

When the relevant parcel applies to the institution to obtain permission to establish a feed
production facility, it can apply in line with the measuring distances from the outside to the inside,
which shows how it will move within the parcel so that it can place the business facility buildings at
which points. Since it is a cadastral parcel adjacent to the zoning boundaries where it is seen, but
without zoning, at least one side of the parcel must face the road according to the zoning regulations
for unplanned areas. That means that a facade is a boundary to the road. In order to establish a feed
production facility on a cadastral, that is, unzoned parcel facing the 25-meter road, the zoning gravity
limits must be determined within the parcel, provided that at least 10 meters from the road in or
outside the areas adjacent to the regulation, and 5 meters from all points in neighboring parcels, even
though there is a side or backyard. The total construction equivalent areas of the integrated structures
of the feed facility to be built should be allowed, based on 5 percent of the title deed area, not
exceeding 7.50 meters of building height. In addition, this height can be doubled in non-zoning areas,
provided that the opinion of the provincial directorates of agriculture is obtained at the adjacent
interior or exterior points. A feed facility is established based on the total construction precedent that
the relevant institution will give, which exceeds 5 percent, that is, agriculture will give (Unplanned
Area Zoning Regulation, 2021).
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Figure 4. Cheese Production Facility Parcel Layout Border Display

When a cheese production facility is desired to be built on a cadastral parcel, a field, which is
right next to the zoning boundaries, the first step is to examine whether the parcel has a road.
According to the regulation, if this parcel has come from parcels, parcelling means that a parcel is
created by dividing over one parcel of land enough for the front and depths. It is to have a frontage to a
road of at least 25 meters and to be created not less than 5000 m2 (Unplanned Area Zoning
Regulation, 2021). In order to get permission for the cheese production facility on the parcel with a 10-
meter road front, the facility to be created by pulling at least 10 meters from the road and pulling 5
meters from all neighboring parcels is given towards the middle. While these pulls are being created,
the area closure is formed as convex, by considering the vector length on the paper, in the clockwise
direction, coming to the end-start points. In other words, with the correct shooting distances, the area
where the production facility will be created is determined by making an angle distance on the land
with the end-to-end method. In addition, the area to be built on the parcel is again expressed as a
maximum of 15.50 meters.
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Figure 5. Dairy Production Facility Parcel Layout Border Display

According to regulating the unplanned areas, in terms of animal production continuity, in order
to give the parcel located on a cadastral parcel for the formation of facility integrated buildings, 10
meters from the front of the 15-meter road and 5 meters from the neighboring parcels, and the interior
shooting lengths are added as a vectorial end and beginning. has been created. It is understood that
milk production facility buildings will be constructed up to a maximum of 9.50 meters. When the total
interior area is determined as convex by adding the end and starting points of the interior drafting
distances in a clockwise direction, only the integrated facility part is the percentage of the title deed
area of the parcel before the shooting, while it cannot exceed 0.40 if it will be built together with the
facility at home (Unplanned Area Zoning Regulation, 2021). After determining both the parcel edges
and the post-drawing distances of a cadastral parcel, the closed area is determined by adding all the
edges end-to-end with the X-Y coordinates.

Journal of Agriculture 2022; 5 (2) 74-85 https://dergipark.org.tr/tr/pub/ja I 80



https://dergipark.org.tr/tr/pub/ja

Selim TASKAYA JOURNAL OF AGRICULTURE
Determination of Parcel Based Session of Agricultural and Animal Production Facility Areas Inside or Outside the Contiguous

Area Boundaries
eyl
74

/
f

A

Figure 6. Chicken Production Facility Parcel Layout Border Display

Chicken production facilities are also generally established in non-zoning areas. Therefore, if a
building permit is to be given to a place in the determination of parcel boundaries, at least one frontal
parcel boundary should face the road as in the others. Regardless of the height of the fagade facing the
20-meter cadastral road, the integrated facility residence area is determined by drawing 5 meters from
the adjacent parcel borders of the parcel, on the condition that 10 meters are withdrawn from the part
called the front garden in the zoned areas. If the height of the integrated production facility structure is
to be increased while the length closure is made on the field with end-to-end splicing, the opinion of
the provincial directorate of agriculture is requested.
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Figure 7. Wheat Production Facility Parcel Layout Border Display

Again, there are many cadastral areas in Turkey to meet the wheat need. Areas such as the
processing and storage of the produced grains are needed. This time, the relevant area is located at a
point that is not adjacent to the zoning boundary, but completely out of the adjacent area. According to
the newly arranged regulation, if there is no road, this need for road cannot be met on the condition
that it leaves its land. Therefore, the land owner must establish this business facility on a parcel with a
cadastral road. Only in facility settlements, 10 meters are drawn. Otherwise, when it is desired to build
a house in the nag garden area, this drawing size will be 5 meters. A convex area is formed by pulling
10 meters from the side of the plot facing the road, in the clockwise direction, immediately after the
end of the length, by combining the other length initially, by pulling 5 meters from the neighboring
plots. The establishment of facilities in this area is realized with the use of 5 percent title deed area
based on 15.50 height. Here the method is vectorial. Because the situation plan is obtained by studying
the length and angle. It is not scalar.
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Figure 8. Wheat Production Facility Parcel Layout Border Display

In the plot display, the integrated facility area session, which will be established for cattle and
beef cattle breeding, is shown by pulling 5 meters from the other neighboring plots at the speed of
pulling from the parts facing the road 10 meters due to two roads on the double-sided parcel, that is,
facing the cadastral road on both sides. Regardless of the width of the roads, the amount to be drawn
from the front is the same. In addition, the facility height, which is shown as 7.50 meters, can be
doubled according to the regulation with the application. Logically, the total length amount of the

directions vectorally gives the final length amount.
\\\/ / \\ \ \\

.

:

E=1.50
Yengok=9.50

2

Figure 9. Wheat Production Facility Parcel Layout Border Display
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The relevant parcel is a contiguous parcel. It is recognized from the image of a parcel close to a
point with a development plan that this is contiguous. The facade, directed as a cadastral road from a
parcel with a 25-meter road front, also takes its direction from the zoned road on the other hand. For
this reason, the parcel residence area is removed by drawing 10 meters from the neighboring parcels in
non-zoning areas by drawing 5 meters each. Considering the plot feature, it is understood that a small
cattle facility will be established around 7.50 meters.

Table 1. Ground sitting distance display of integrated facility production structures inside and outside the adjacent

Fields Front distance (m) Side distance (m) Rear distance (m)
Contiguous 10 5 5
Out of contiguous 10 5 5
Village Resident 5 3 UptoH
Outside the village 10 5 5
Vineyard garden area 5 3 3

In the table, while the integrated production facilities are determined in the vector, the minimum
distance required to be drawn as the garden, that is, the approach limit, is shown. As can be seen from
the examples, these approach measurements are generally taken as a basis in the animal and
agricultural production facilities (Unplanned Area Zoning Regulation, 2021).

4. CONCLUSION AND RECOMMENDATION

One of the most effective factors in the development of a country is to provide continuity by
supporting agricultural and animal production. Therefore, the most effective way to ensure this
continuity is to determine the lands where the maximum yield will be obtained. It is very important to
make these lands useful according to taxonomic classification with certain criteria. As we mentioned
in the examples, if the number of people in an area is high, it is necessary to protect and create areas
that will meet the nutritional needs of the people living in that area while making it zoned. With
various survey evaluations, fertile lands should be protected for agricultural and animal production,
and unqualified lands should be determined as zoned areas with infrastructure and superstructure
works. In Tiirkiye, the areas located right next to the zoned areas are named contiguous on the basis of
regulation. All of the mentioned production facilities are generally tried to be built on the lands at the
zoned point so that transportation is convenient and time-cost effective. How and according to which
criteria the facilities are built in these parcels are classified according to their classes. For the effective
use of parcels in this way in sustainable agricultural and animal production, certain criteria have been
brought to the separation or withdrawal distances, especially at points where there is no consolidation.
In the study, it was examined how and in what way the gravity measurements would be added end-to-
end with the vector method, and as a suggestion, in order to add end-to-end especially in parcels with
no roads, in addition to the regulation, it should be included as an item to ensure the use of the land at
points where land consolidation by leaving the parcel is not possible. stated to be true.
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Ozet

Yabanci otlar domates (Solanum lycopersicum L.)’te 6nemli verim ve kalite kayiplarina sebep
olup, hasat islemlerini de zorlastirmaktadir. Organik sebze {iretiminde yabanci otlarla miicadele
yontemlerinden biride mal¢lamadir. Bundan dolay1 bu calismayr 2020 ve 2021 yillarinda
Igdir’da domateste farkli kalinliktaki farkli mal¢ materyallerinin domates verimi ve yabanct
otlar tizerindeki etkileri belirlemek amactyla yiiriitiilmiistiir. Caligma kapsaminda ii¢ farkli malg
materyali (kirpilmig kagit, ¢im ve bugday samani) ve ii¢ farkli kalinliklart (5 cm — 10 cm — 15
cm) kullanilmistir. Calisma sonucunda her iki yilda da malg materyallerinin etkileri SCKM
hari¢ diger parametreler iizerinde istatistiki olarak fark %1 diizeyinde 6nemli bulunmustur.
Deneme alaninda 9 familyaya ait 16 yabanci ot tiirii tespit edilmistir. Deneme alaninda her iki
yilda da Sorghum halepense (L.) Pers., Xanthium strumarium L. ve Chenopodium album L.
yabanci ot tiirleri yogun olarak goriilmiistiir. Yapilan sayimlarda genel olarak yabanci ot
yogunluklarinda artis olup, yabanci ot yogunlugu mal¢ materyallerine ve kalinliklara gore
degisiklik gostermis ve en diisiik yabanci ot yogunluklari kalnliklari fazla olan parsellerde
gozlemlenmistir. Yabanci ot kuru agirliklart iizerine en yiiksek yiizde etki oranlar ilk yil
%91,11 oran ile Saman 15 cm, ikinci yil %91,40 oran ile Kagit 15 cm parsellerinde
belirlenmistir. Calismada en yiiksek domates verimleri ilk yil 6075 kg/da ile Cim 15 cm ve
ikinci y1l 5.740,48 kg/da ile Kagit 15 cm parsellerinden elde edilmistir. Ayrica her iki yilda da
en diisiik domates verimleri yabanci otlu kontrol parsellerinde elde edilmistir. Sonug olarak
malg¢ materyallerinin kalinliklar arttik¢a yabanci ot yogunluklar1 ve kuru agirliklarinda azalma
meydana gelmektedir.

Anahtar Kelimeler: Yabanci ot, Mal¢lama, Domates, Bi¢ilmis ¢imler, Kirpilmis kagit, Saman
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Abstract

Weeds cause significant yield and quality losses in tomato (Solanum lycopersicum L.) and
complicate the harvesting processes. One of the methods of controlling weeds in organic
vegetable production is mulching. Therefore, this study was carried out to determine the effects
of different mulch materials of different thicknesses on tomato yield and weeds in Igdir in 2020
and 2021. Three different mulch materials (chopped paper, turfgrass clippings and wheat straw)
and three different thicknesses (5 cm — 10 cm — 15 cm) were used within the scope of the study.
As a result of the study, the difference was found to be statistically significant at the level of
1% on the other parameters except water-soluble dry matter content. 16 weed species belonging
to 9 families were determined in the experimental area. Similar weed species (Sorghum
halepense (L.) Pers., Xanthium strumarium L. and Chenopodium album L.) were detected in
the experimental area in both years. In the counts, there was an increase in the weed densities
in general, the weed density varied according to the mulch materials and thicknesses, and the
lowest weed densities were observed in the plots with higher thicknesses. The highest
percentage effects on weed dry weights were obtained in the straw 15 cm plots with a rate of
91.11% in the first year, and in the Paper 15 cm plots with a rate of 91.40% in the second year.
In the study, the highest tomato yields were obtained with 6.075 kg/da in the first year, Turfgrass
15 cm plots and in the second year with 5.740,48 kg/da Paper 15 cm plots. In addition, the
lowest tomato yields were obtained in weed control plots in both years. As a result, as the
thickness of the mulch materials increases, weed densities and dry weights decreases.

Key words: Weeds, Mulching, Tomato, Chopped papers, Turfgrass clippinngs, Straw
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1. GIRIS

Domates (Solanum lycopersicum L.)’in, anavatani Gliney Amerika olup (Demiray ve Tiilek, 2008),
Solanaceae familyasina ait bir kiiltiir bitkisi tiiriidiir. Domates tiim diinyada genis alanlarda tiretimi
yapilan ve diger sebzelere kiyasla {iretim potansiyeli yliksek popiiler bir sebzedir (Nangare et al., 2016;
Kaya ve ark., 2018; Cui et al., 2019). Domates hem taze olarak hem de islenerek kullanilmasi ve
tiketilmesi nedeniyle 6nemli bir Grindur (Shi and LeMaguer, 2000) Domatesin taze meyvelerinin
tilkketilmesinin yaninda soslar, meyve sular1 ve ¢orbalar gibi islenmis tiriinlerde de kullanilmaktadir
(Krauss et al., 2006; Li et al., 2018).

Domates; diinyada tiiketilen ve ticareti yapilan son derece 6nemli bir gida {irliniidiir (Bashimov,
2016). Bundan dolay1 diinyada pek ¢ok iilkede iiretimi yapilmaktadir. Diinya’da 2020 yilinda domates
ekim alan1 5.051.983 ha olup, 186.821.216 ton domates iiretilmistir. Domates {iretimi en fazla Asya
kitasinda (%62.60) olup, bunu Amerika (%13.10) ve Avrupa (%12.20) takip etmektedir. Diinya’da 2020
yilinda en fazla domates tretimi yapan ilk g tlke Cin (64.768.158 ton), Hindistan (20.573.000 ton) ve
Tiirkiye (13.204.015 ton) olarak siralanmistir (FAO, 2022). Tiirkiye’de 2021 yilinda toplam domates
ekim alan1 1.652.035 da olup, 13.095.258 ton domates iiretilmistir. Igdir ilinde ise 2021 yilinda 8.496 da
alana domates ekimi yapilmus olup, 30.009 ton domates iiretilmistir (TUIK, 2022).

Diinya’da niifusun artmasiyla birlikte tarimsal iiriinlere olan gereksinim giderek artis gostermistir.
Hizli sanayilesme ve kentlesme, yillar icinde yiikselen kiiresel sicaklia neden olarak diinya ¢apinda
tarimsal-ekolojik sistemlerin dengesini bozmustur. Ayrica son yillarda iklim degisikligi, insan
popiilasyonundaki artis ve tath su kaynaklarimin agir metaller ve diger kirleticiler tarafindan kirlenmesi
nedeniyle su varlig1 hizla azalmaktadir. Su kithigma ek olarak, arazi kaynaklarinin bozulmasi da stirekli
bir artis gostermektedir (Dere, 2021). Bundan dolay1 niifusun beslenme ihtiyacini karsilamak domates
gibi tuketimi fazla olan kaltdr bitkilerinin bitkisel Gretimini arttirmak gerekmektedir. Fakat domates ekim
alanlarinda verimi azaltan etmenler bulunmakta, bunlarin baginda da yabanci otlar gelmektedir (Tepe,
1998). Yabanci otlar yalnizca domates verimini degil ayn1 zamanda kalitesine de zarar vermektedir.
Ozellikle gelismesinin ilk dénemlerinde yabanci otlarin yogun baskis: altinda kalan domates bitkileri iyi
gelisememekte, verim ve kalitesi diigmekte ayrica hasat islemleri giiclesebilmektedir (Anonim, 2021).
Organik sebze Ureticileri, organik tiretim i¢in ¢ok az etkili yabanci ot kontrol segenegi bulundugundan,
yabanci ot yonetimini en 6nemli liretim sorunu olarak gérmektedir (Beveridge ve Naylor, 1999).

Giintimiizde tarim alanlarinda, yabanci otlari kontrol etmek i¢in yogun olarak kullanilan herbisitler
(Bo et al., 2017; Su, 2020), hatali ve sik kullanildiklarindan 6tiirii, ciddi ¢evresel ve ekolojik sorunlara
yol agmakta (Sardana et al., 2017), insan sagligin1 olumsuz etkilemekte (Jabtoniska-Trypu¢ et al., 2019),
ayrica yabanci ot direncine sebep olmaktadir (Bo et al., 2017; Peterson et al., 2018). Bu nedenle,
siirdiirtilebilir gida {iretimi i¢in yeni ¢evre dostu tarim uygulamalaria ihtiyac vardir (Igbal et al., 2020).
Herbisitlerin olumsuz etkilerinden kurtulup yabanci otlarla miicadele etmenin alternatif yollardan birisi
de malglamadir. Malglar, yabanci otlarin toprak yiizeyine ¢ikislarinda fiziksel engel gorevi goriip (Ahmad
et al., 2020), golgeleme yoluyla yabanci ot popiilasyonunu sinirlayabilmektedir (Rathore et al., 1998).
Ozellikle kiigiik tohumlu yabanci ot tiirlerinin ¢imlenmesinin azalmasina neden olmaktadir (Igbal et al.,
2020). Kullanilan mal¢ materyalleri toprak erozyonunu o6nledigi (Pereira et al., 2011) gibi toprak
verimliligini ve iiretkenligini artirir ve ayn1 zamanda buharlagma oranin1 diisiirerek ve toprak su kaybini
Onleyerek topragmm neminin korunmasinda rol oynamakta toprak sicakligini diizenlemekte ve
dengelemektedir (Jordan et al., 2010). Malglar, modern tarimsal iiretim sistemlerinin siirdiirtilebilirlik
hedefine ulasmada 6nemli bir rol oynamaktadir. Ayrica toprak tipi, cevresel kosullar, iiriin ve malgin
kullanildig1 6zel hedefler géz dnilinde bulundurularak en uygun malg tiiriinii segmek 6nem tagimaktadir
(Jabran, 2019). Malg tiirii yaninda en uygun malg kalinligin1 da segmek biiyiik 6nem tasimaktadir.
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Bu calisgmanin temel amaci ekosisteme zarar vermeden siirdiiriilebilirligi saglamak ve {tretici
maliyetlerini diisiirmek amaciyla farkli kalinliklarda farkli mal¢ materyallerinin domates verimi, yabanci
otlarin kontrolii lizerine etkilerini belirlemektir.

2. MATERYAL ve YONTEM

Arastirma 2020 ve 2021 yillarinda Igdir Universitesi Tarimsal Uygulama ve Arastirma Merkezinde
yiritilmistiir. [gdir ili 39° 39' ve 40° 07" Kuzey enlemleriyle, 43° 17' ve 44° 49' dogu boylamlar1 arasinda
yer almaktadir. Calismada Glacier domates ¢esidi kullanilmistir. Calismada kullanilan malg materyallerin
genel 6zellikleri ve uygulama oranlar1 Cizelge 1°de, ¢alismanin yiiriitiildiigi aylarda Igdir iline ait 2020-
2021 yillart ve 1941-2021 yillar arasmi kapsayan doneme iliskin metorolojik verilerinin uzun yillar
ortalamasi (UYO) ise Cizelge 2’de verilmistir.

Cizelge 1. Calismada kullanilan male materyallerin genel ézellikleri ve uygulama oranlar
Table 1. General properties and application rates of mulch materials used in the study

KULLANILAN GENEL OZELLIKLER UYGULAMA
MATERYALLER MIKTARLARI
Kagit 5 cm 1 cm boyutunda dikey kesilmis A4 kagitlar 1.000 kg/da
Kagit 10 cm 1 cm boyutunda dikey kesilmis A4 kagitlar 2.000 kg/da
Kagit 15 cm 1 cm boyutunda dikey kesilmis A4 kagitlar 3.000 kg/da
Cim5cm Lolium perenne %25 Festuca Arundinacea %45 Poa pratensis %10 2.000 kg/da
Festuca rubra rubra %20 oranlarinda karigimli bigilmis ¢im atiklart
Cim10cm Ayni materyal 4.000 kg/da
Cim15cm Ayni materyal 6.000 kg/da
Saman 5 cm Bugday samani 1.750 kg/da
Saman 10 cm Bugday samani 3.500 kg/da
Saman 15 cm Bugday samani 5.000 kg/da

Cizelge 2. Igdir iline ait 2020-2021 yillari ve UYO (1941-2022) yilari arast metorolojik veriler
Table 2. Meteorological data for Igdwr province between 2020-2021 and MLY (1941-2022)

Ortalama Sicaklik (°C) Toplam Yagis (mm) Ortalama Nispi Nem (%)
Aylar 2020 2021 uYyo 2020 2021 uYyo 2020 2021 uYyo
Nisan 11,49 174 13 83,6 18,4 33,8 76,6 43,6 49,9
Mayis 18,80 21,1 17,7 76,1 42,1 46,5 63,1 46,3 51,5
Haziran 24,19 26,8 22,1 15,7 0,7 32 48,3 339 47,3
Temmuz 267 274 25,9 30,2 32,4 13,7 48.4 45,7 453
Agustos 242 274 25,3 15,3 8,3 9,7 47,6 40,6 47,1
Eylul 235 2272 20,4 14 11,5 11,5 47,7 44,8 46,2
Ekim 145 127 131 7,3 18,5 26,3 49,6 60,0 48,53

Kaynak: (MGM, 2022), UYO: Uzun Yillar Ortalamasi, MLY: mean of long years

Domates dikimine baslamadan 6nce arastirma yapilan sahadan farkli noktalardan, toprak 6rnekleri
alinarak analiz yapilmistir. Toprak orneklerinden alinan sonuglar Cizelge 3.5’te verilmistir. Topragin
biinye sinifi (killi tinli), diisiik kiregli (CaCo3) %6,58, organik madde igerigi %1,8, bitkiye faydali fosfor
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icerigi 8,2 kg P205 da, potasyum 0,8 kg k205 da?, PH:7,8 olarak tespit edilmistir. Biinyesinde
barindirdig tuz ise 2 mmhos/cm olarak ifade edilmistir.

2.1. Domates dikimi, bakimi ve denemenin kurulmasi

Arastirmanin yiiriitiildiigii Igdir Universitesi Tarimsal Uygulama ve Arastirma Merkezinde domates
fideleri 17.05.2020 — 20.05.2021 tarihlerinde sira arasi mesafe 80 cm sira {izeri mesafe 80 cm olacak
sekilde kariklarin sirtina dikilmistir. Domates fideleri her iki y1lda da tavli topraga boylarinin 2/3'"i toprak
altinda ve 1/3"l toprak {iistiinde olacak sekilde elle dikilmistir. Dikimden once 30 kg/da NPK giibresi
topraga karistirilarak uygulanmistir. Fide dikiminden sonra damla sulama sistemi kurulmus ve dikimden
hemen sonra ilk sulama yapilmistir. Sonrasinda yagis durumu ve bitkinin su ihtiyac1 da goz 6niinde
bulundurularak haftada 1 kez olacak sekilde sulama yapilmistir.

Parselizasyon domates dikiminden sonra mal¢ materyalleri serilmeden 6nce yapilmistir. Calismada
parseller her karakterde 6 m? (4x1.5 m) olacak sekilde parseller arasindaki uzaklik 0.5 m, bloklar
arasmdaki uzaklik 0,5 m ve toplan deneme alani toplamda 376,25 m? olarak kurulmustur. Calismada her
karaktere ait parsellerde 16 fide olacak sekilde kurulmustur. Parselizasyon igin ¢italar yere sabitlenip
seritler i¢inde ip kullanilmistir. Deneme tesadiif bloklar1 deneme desenine gore 4 tekerriirlii ve 11
karakterli (dogranmis kagit i¢in (5 cm, 10 cm, 15 cm), taze bigilmis ¢im i¢in (5 cm, 10 cm, 15 cm) saman
igin (5 cm, 10 cm, 15 cm) kalinliklar, yabanc1 otlu ve yabanci otsuz) toplamda 44 parsel olacak sekilde
kurulmustur. Calismada malg¢ materyalleri ilk yilda 10.06.2020 tarihinde ve ikinci yilda ise 11.06.2021
tarihlerinde serilmistir. Mal¢ malzemelerini sira aralarina ve sira tizerlerini drterken fidelerin Gzerlerinin
kapatilmamasina dikkat edilmistir.

2.2. Deneme alaninda bulunan yabanci ot tiirleri ve yogunluklarin belirlenmesi

Caligmada her iki yilda da mal¢ materyalleri parsellere serilmeden 6nce deneme alaninda bulunan
yabanct ot tiirleri ve yogunluklari belirlemistir. Bunun igin deneme alaninda 1 m? boyutlarinda gergeve
rastgele yerlerstirilen cergeve igerisinde bulunan yabanci ot tiirleri ve sayilar1 alinmistir. Boylelikle
deneme alaninda bulunan yabanci ot tiirleri ve her bir yabanci ot tiirliniin yogunlugu tespit edilmistir.
Yabanci otlarin yogunluklarin belirlenmesinde aritmetik ortalama esas alinarak degerlendirilmistir.
Yabanci ot yogunluklar1 (adet/m?) yapilan gozlemlerdeki toplam m?’deki bitki sayisi, yapilan
gozlemlerdeki sayisina boliinerek tiirlerin teker teker yogunluklari hesaplanmistir (Odum, 1971).

Yogunluk=T.Y./n
T.Y. : Her tiiriin sayim yapilan alanlardaki toplam yogunlugu (adet)
n: Saymm yapilan toplam alan (m?)

Ayrica Ustiiner (2003)’e gore asagidaki gibi kullanilan yogunluk dlgegi (Cizelge 3) ile deneme
alaninda bulunan yabanci ot tiirlerinin yogunluklar1 derecelendirilmistir.

Cizelge 3. Yogunluk dlcegi
Table 3. Density scale

Derecelendirme Yogunluk seviyesi Yogunluk (adet/m?)
A Yiiksek yogunluklu 10+
B Yogun 1-10
C Orta yogun 01-1
C Diisiik yogunluklu 0,01-0,1
D Nadir 0,01’den az
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2.3. Malclamanin yabanci otlanmaya etKisi

Caligmanin yapildig: ikinci yilda (2021) sadece mal¢lamanin yabanci otlanma iizerine etkileri
belirlenmistir. Bunun i¢in mal¢ materyalleri serildikten sonra mal¢ materyallerinin yabanci ot ¢ikist
lizerine etkisini belirlemek amaciyla 30 giinde 1 olacak sekilde m?‘deki yabanci ot yogunluklari
sayllmistir. Caligmada toplamda 4 (30.06-30.07-30.08. 30.09 / 2021) sayim yapilmistir. Yabanci ot
yogunluklar1 parsellerde toplam metre karedeki (m?) yabanci ot yogunluklar1 degerlendirilmistir. Ayrica
yabanci otsuz (¢apa) parsellerinde yabanci ot ¢ikistyla birlikte ¢apa islemi yapilmistir.

Tiim uygulamalardaki yabanci otlarin yogunlugunu saptamak amaciyla birer m?’lik (1x1m)
cerceveler kullanilmistir. Her bir saymm tarihi i¢in belirlenen yogunluk degerleri Odum (1971)’a ait
yukarida belirtilen yogunluk formiilii kullanilarak hesaplanmistir. Buna gore; tespit edilecek toplam
yabanci ot sayisi, sayim yapilan toplam alana bdliinerek uygulamalardaki yogunluklar belirlenmistir.

2.4. Malclamanin yabanci ot kuru agirhiklar iizerine etkisi

Domatesin son hasadindan once her parselde 1 m? alanda bulunan yabanci otlar ayr1 ayri toprak
yiizeyinden kesilip kese kagitlarina koyulup Herboloji Laboratuvarina gotiiriilmiistiir. Laboratuvarda 70
°C’de 24 saat etiivde bekletildikten sonra alinip kuru agirliklar: teker teker tartilip sayisal veriler kayit
altna alinmistir. Boylelikle her parselde 1 m?’lik alanda bulunan yabanci ot kuru agirliklar1 tespit
edilmistir. Ayrica diger parsellerin yabanci otlu kontrol parsellerine gore yabanci ot kuru agirliklar:
tizerine ylizde etkileri de belirlenmistir.

2.5. Malclamanin domates verim unsurlari ve verimine olan etkisi

Caligmada 23.07.- 01.10.2020 ve 25.07- 02.10.2021 tarihleri arasinda pazar durumu dikkate
alinarak, domates meyveleri meyve sapmin dalla birlestigi kisimdan elle ¢ekilerek diizgiin bir sekilde
koparilip toplanmustir. Toplanilan domates meyveleri Igdir Universitesi Sehit Biilent Yurtseven
kampiisiindeki Ziraat Fakiiltesi Herboloji Laboratuvari'na gotiiriilmiistiir. Her parselde toplanan biber
meyvelerinin; bitki bagina alinan meyve sayist (adet/bitki), meyve agirhigr (gr), bitki basma verim
(kg/bitki), toplam meyve adedi (adet/da) suda ¢oziinebilir kuru madde miktar1 (SCKM) (%) ve verim
(kg/da) degerleri belirlenmistir. Hasat edilen domateslerin (SCKM) oranlar1 refraktometre ile lgiiliip elde
edilen verilerin ortalamalari, suda ¢6ziinebilir kuru madde miktar1 % olarak ifade edilmistir. Elde edilen
degerler malglama yapilmis parsellerde, yabanci otlu kontrol ve yabanci otsuz (¢apalama-elle yolma)
kontrol parselleriyle kiyaslanmistir.

2.6. Veri analizi

Calismada yapilan 4 farkli yabanci ot sayiminda parsellerde toplam metre karedeki yabanci ot
yogunluklari, calisma sonucunda parsellerde m? toplanilan yabanci ot kuru agirliklar1 ve domates bitki
basina alinan meyve sayisi, meyve agirligi, bitki basina verim, SCKM oranlar1 ve verim degerlerine
iligkin veriler SPSS 20 Paket Programinda Duncan c¢oklu karsilastirma testine tabi tutulmustur.
Istatistiksel olarak uygulamalar arasindaki farklar ortaya konulmustur.

3. BULGULAR ve TARTISMA
3.1. Deneme Alaninda Bulunan Yabanci ot tiirleri ve yogunluklar:

Calismanin yapildig1 Igdir Universitesi Tarimsal Uygulama ve Arastirma Merkezinde kurulan
deneme alaninda tespit edilen yabanci ot tiirlerinin familyalari, bilimsel adlari, yaygin adlari, yasam
dongiileri Cizelge 4’te sunulmustur.
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Cizelge 4. Deneme alanminda tespit edilen yabanci ot tiirlerinin familyalar, bilimsel adlari, yaygin adlari, yasam

dongdleri
Table 4. Families, scientific names, common names, Iifeg cycles of weed species detected in the experimental area
Familya Bilimsel Ad Yaygin Adi Yasam 2020 Yihh 2021 Yih
Dongusu
Dar yaprakh
Poaceae Sorghum halepense (L.) Pers. Kanyas P X
Seteria verticillata (L.) P.B. Yapigkan kirpi dar1 A X
Seteria viridis L. Kirpi dart A - X
Cynodon dactylon (L.) Pers. Kopek disi ayrig P - X
Genis yaprakh
Amaranthaceae Amaranthus retroflexus L. Kirmizi kokli tilki kuyrugu - X
Chenopodium album L. Sirken X X
Atriplex nitens Schkuhr. Selvi sirkeni P X X
Suaeda altissima (L.) PALL Cirim otu A X X
Asteraceae Xanthium strumarium L. Domuz pitragi A X X
Cirsium arvense (L.) Scop. Koy goguren P - X
Boraginaceae Heliotropium europaeum L. Boz ot A - X
Brassicaceae Sinapis arvensis L. Yabani hardal A - X
Convolvulaceae Convolvulus arvensis L. Tarla sarmagi131 P X X
Portulacaceae Portulaca oleracea L. Semizotu A X X
Fabaceae Silybum marianum (BIEB.) DESV. Kangal P X X
Parazit
Cuscutaceae Cuscuta spp. Kiskat tarleri Parazit X X

A; Tek yillik, P; Cok yillik

Deneme alaninda her iki yil sonunda 1 parazit 1 monokotiledon ve 7 dikotiledon olmak iizere
toplamda 9 familyaya ait 16 yabanci ot tiirii tespit edilmistir. Tespit edilen yabanc ot tiiriinden en fazla
yabanci sayisina sahip familyalar sirasiyla: Poaceae (4 tiir), Amaranthaceae (4 tir) ve Asteraceae (2 tir)
olmustur. Calismada her iki yilda tespit edilen yabanci ot tiirlerinden 1’1 parazit, 6’s1 ¢ok yillik ve 9’u
tek yillik olmustur. Calismanin ilk yi1linda deneme alaninda 1 parazit, 2 dar yaprakli ve 7 genis yaprakli
olmak tizere 10 tiir, ikinci y1linda ise 1 parazit, 4 dar yaprakhi ve 11 genis yaprakli olmak tizere 16 tiir
yabanc ot tiirii tespit edilmistir (Cizelge 4). Ozaslan ve Kendal (2014), domates ekim alanlarinda 1
monokotiledon ve 16 dikotiledon olmak Uzere toplamda 17 familyaya ait 32 tiir tespit etmisler. En fazla
yabanci ot tiiriine sahip familyalar; Asteraceae (6 tiir), Poaceae (5 tiir) ve Euphorbiaceae (4 tiir) olmustur.
Ibrisim ve Kitis (2020), yaptiklar1 ¢calismada ise, 38 genis yaprakli, 5 dar yaprakli ve 1 parazit olmak
tizere, 21 familyaya ait toplam 44 yabanci ot tiirli tespit etmistir. Survey sonuglarinda Fabaceae,
Asteraceae, Poaceae ve Amaranthaceae en fazla tiir barindiran familyalar olmustur. Sirr1 ve Ozaslan
(2020), yaptiklar1 calismada, 20 familyaya ait 3 parazit, 11 dar yaprakli ve 38 genis yaprakli olmak tizere
toplamda 52 farkli yabanci ot tiirli saptamigtir. Poaceae (10 tiir), Asteraceae (8 tiir) ve Fabaceae (6 tiir)
familyalarin en fazla yabanci ot tiiriine sahip oldugunu gozlemlemislerdir. Ayrica Tepe (1998), Yardime1
ve ark. (2000), Sirma ve ark., (2001), Kitis (2005), Arslan ve ark. (2012), Torun, (2022) ve Bozhiiyiik ve
ark. (2022) yaptiklar1 ¢alismalarda domates ekim alanlarinda tespit ettikleri yabanci ot tiirleri ve sahip
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olduklar1 familyalar yiiriittiigiimiiz ¢alismada deneme alaninda tespit ettigimiz yabanci ot tiirleri ve
familyalarina ¢ogunlukla benzerlik tagimaktadir.

Cizelge 5. Deneme alaminda tespit edilen yabanct ot tiirleri yogunluklar: (adet/m?) ve yogunluk dereceleri
Table 5. Densities of weed species (number/m?) and density scales detected in the experimental area

2020 Y1l 2021 Yi
Yabanci otlar Yogunluk (adet/m?) Yogunluk Yogunluk (adet/m?) Yogunluk
derecesi derecesi
Amaranthus retroflexus L. 0 - 0,5 C
Atriplex nitens Schkuhr. 0,5 C 0,6 C
Chenopodium album L. 1,75 B 2,5 B
Cirsium arvense (L.) Scop. 0 - 0,15 C
Convolvulus arvensis L. 1 B 1,25 B
Cuscuta spp. 0,15 C 0,25 C
Cynodon dactylon (L.) Pers. 0 - 1 B
Heliotropium europaeum L. 0 - 0,1 C
Portulaca oleracea L. 0,1 C 0,15 C
Seteria verticillata (L.) P.B. 0,6 C 0,5 Cc
Seteria viridis L. 0,25 C 0,2 C
Silybum marianum (BIEB.) DESV. 0,5 C 0,5 C
Sinapis arvensis L. 0 - 0,2 C
Sorghum halepense (L.) Pers. 10,5 A 12,25 A
Suaeda altissima (L.) PALL 0,1 C 0,1 C
Xanthium strumarium L. 2,25 B 2 B

A >10.00 adet/m? =Yiiksek yogunluklu, B: 1.00-10.00 adet/m? =Yogun, C: 0,10.-1,00 adet/m? = Orta yogun

Deneme alaninda ilk yilda tespit edilen 10 yabanci ot tiiriinden en yiiksek yogunluga sahip ilk ii¢
yabanci ot tiirii sirasiyla; S. halepense (10,5 adet/m?), X. strumarium (2,25 adet/m?) ve C. album (1,75
adet/m?) olmustur. Ayrica ilk yi1lda deneme alaninda tespit edilen yabanci ot tiirlerinden 1 tiir yiiksek
yogunluklu (A: Y=10.00 adet/m?), 3 tiir yogun (B:Y= 1.00-10.00 adet/m?) ve 6 tiir orta yogunlukta
(C:Y=0,10.-1,00 adet/m?) olarak belirlenmistir. Calismanin ikinci yilinda ise deneme alaninda en fazla
yogunlukta S. halepense (12,25 adet/m?), C. album (2,5 adet/m?) ve X. strumarium (2 adet/m?) yabanci ot
tiirleri tespit edilmistir. Caligmanin ikinci yilinda ilk yilina benzer sekilde deneme alaninda tespit edilen
yabanci ot tiirlerinden 1 tiir yiiksek yogunluklu (A: Y=10.00 adet/m?), 4 tiir yogun (B:Y= 1.00-10.00
adet/m?) ve 11 tiir orta yogunlukta (C:Y=0,10.-1,00 adet/m?) olarak tespit edilmistir (Cizelge 5). Akelma,
(2022), domates ekim alanlarinda yogunluklar1 en yiiksek yabanci ot tiirleri sirasiyla; S. halepense (ilk
y1I=24.24 adet/m? ve ikinci y11=19.2 adet/m?), C. arvensis (ilk y11=9.10 adet/m? ve ikinci y11=5.31
adet/m?), P. oleracea (ilk y11=3.05 adet/m? ve ikinci y11=3.21 adet/m?) ayrica ilk yi/ X. strumarium (5.11
adet/m?), ikinci y1l A. retroflexus (2.01 adet/m?) olarak tespit etmistir. Domates ekim alanlarinda en fazla
yogunlukta tespit ettikleri yabanci ot tiirleri ise; A. retroflexus (4.63 adet/m?), C. arvensis (4.09 adet/m?),
S. halepense (4.06 adet/m?), S. nigrum (3.37 adet/m?) ve E. colonum (3.04 adet/m?) olarak siralanmistir
(Ozaslan ve Kendal, 2014). Ibrisim ve Kitis (2020), en yiiksek yabanci ot tiirleri: A. retroflexus (5.7
adet/m?), M. officinalis (4.4 adet/m?) ve P. oleracea (3.5 adet/m?) olarak tespit etmislerdir. Yukarida
belirtilen ¢alismalar ile Tepe (1992), Arslan ve ark. (2012) ve Bozhiiyiikk ve ark. (2022), yaptiklar
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calismalarda domates ekim alanlarinda yogun olarak tespit ettikleri yabanci ot tiirleri ile deneme alaninda
yogun olarak tespit ettigimiz yabanci ot tiirleri cogunlukta benzerlik tagimaktadir.

Calismada farkli mal¢ materyallerinin ve fark kalinliktaki domateste yabanci otlanma {izerine
etkilerini belirlemek igin yapilan dort sayimda da Duncan ¢oklu karsilastirma testine gore (tlim
sayimlarda P=0,00<0,01 ve sirasiyla F: 12,144 - 97,058 - 126,342 - 178,929) istatistiki olarak %1 duzeyde
fark meydana gelmemistir (Sekil 1).
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Uygulamalar

R?: 1. Sayim= 0,786, 2. Sayim= 0,967, 3. Sayim= 0,975, 4. Sayim= 0,982

Satirlarda ayni harfle gosterilen ortalamalar arasindaki farklar 0,05 diizeyinde onemli degildir. Her siitunda farkli harflerle gosterilen
degerlerin uygulamalara bagli olarak istatistiksel olarak farklilik gosterdigini ifade etmektedir. Alt tarafinda bulunan harfler birbiriyle alakali
degildir.

Sekil 1. Farkl malg materyallerin ve farkli kalinliklarinin domateste yabanci otlanma iizerine etkisini belirlemek
icin yapilan dért sayima iliskin ortalama yabanci ot yogunluklar: (adet/m?) ve Duncan ¢oklu karsilastirma testine
gore olugan gruplar
Figure 1. The groups formed according to the average weed densities (number/m2) and Duncan multiple
comparison test for four counts to determine the effect of different mulch materials and different thicknesses on
weed suppression in tomatoes.

Domateste mal¢ materyalleri yabanci ot yogunlugu iizerine etkisini mal¢ materyallerine ve
kalinliklara gore degisiklik gostermistir. Yapilan ilk sayimda da malg¢ materyalleri igerisinde en fazla
yabanci ot yogunlugu Saman 5 cm (6,25 adet/m?) en diisiik yogunluk ise Saman 15 c¢cm (0,5 adet/m?)
parsellerinde elde edilmistir. Ikinci sayimda ise en yiiksek yabanci ot yogunlugu Cim 5 cm (12,75
adet/m?), en diisiik yogunluk 1,75 adet/m? ile Kagit 15 cm parsellerinde tespit edilmistir. Ugiincii ve
dordiincii sayimda her ikisinde de en yliksek yabanci ot yogunlugu malg materyalleri igerisinde Cim 5 cm
(3. sayim=16,5 adet/m?, 4. sayim 20,00 adet/m?), en diisiik yogunluk sirasiyla 1,75 adet/m? ve 2,00
adet/m? degerleri ile KAgit 15 cm parsellerinde elde edilmistir. Ayrica yapilan tiim saymmlarda en yiiksek
yabanci ot yogunlugu sirastyla; 8,00 - 31,25 - 41,50 - 51,25 adet/m? degerleri ile tek basina bir istatistiki
grupta yer alan yabanci otlu kontrol parsellerinde elde edilmistir. Buna ek olarak yabanci ot yogunluklar1
yapilan saymmlarin ortalamalar1 ilk sayimda 2,95 adet/m? ve son sayimda 14,29 adet/m? olarak
belirlenmistir. Ates (2007), yaptigi dlglimlerde yabanci ot yogunluklarinin sayimlar arasinda genel olarak
artig gosterdigi, kullandiklar1 yabanci ot kontrol yontemlerine gore yabanct ot yogunluklar1 farklilik
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gostermistir. Ayrica en fazla yabanci ot yogunluklar1 yabanci otlu kontrol parsellerinde elde etmistir (ilk
y1l:129,00 adet/m?, ikinci y1l:172,25 adet/m?). Genel olarak, yabanci ot kontrolii seviyesi, malg
biyokiitlesinin miktarina baghdir (Teasdale and Mohler 2000). Calismada domateste malg
uygulamalarmin yabanci ot yogunlugunu 6nemli 6l¢iide azalttigini belirtmislerdir (Kaya ve Kadioglu
2013). Caglar (2022), mal¢ materyallerin kalinliklar1 artmasi ile yabanci otlarin daha iyi kontrol edilir.
Calismasinda yaptig1 sayimlarda en diislik yabanci ot yogunlugunun 15 cm kalinliginda serdigi kagit
(3,00 adet/m?), malg materyalleri igerisinde en fazla yabanci ot yogunlugu ise 5 cm kalinhiginda serdigi
¢im (29,00 adet/m?) parsellerinde elde etmistir. Buna ek olarak en fazla yabanci ot yogunlugu yabanci
otlu kontrol (ilk sayim: 34,25 adet/m?, son saymm: 60,00 adet/m?) parsellerinde tespit etmistir. Sokat
(2020), yabanct ot sayist etkinlik (%) degerlerinde en 1yi sonucu mal¢ uygulamalar1 vermistir. Ayrica
Jodaugiene et al. (2006), Yakar, (2008) ve Bozhiiyiik ve ark. (2022), tarafindan yapilan ¢aligmalar elde
ettikleri sonuclar da yiiriittiiglimiiz ¢calisma ile benzerlik tasimaktadir. Farkli kalinliktaki farklt malg
materyallerin domateste yabanci ot kuru agirliklar tlizerine etkileri Duncan ¢oklu karsilastirma testine
gore 2020 yil1 (P=0,00<0,01 ve F=154,843) ve 2021 y1l1 (P=0,00<0,01 ve F=97,338) istatistiki olarak %1
diizeyde fark meydana gelmemistir (Cizelge 6).

Cizelge 6. Farkli kalinliktaki farkli male materyallerin domateste yabanci ot kuru agirliklart tizerine etkileri

ortalama degerler, her iki yil ortalama degerleri ve Duncan ¢oklu karsilastirma testine gore olusan gruplar

Table 6. The effects of different mulch materials of different thicknesses on weed dry weights in tomato, mean
values, average values of both years and groups formed according to Duncan multiple comparison test

Uygulamalar Yabanci ot kuru agirhiklar: (adet/m?)
2020 yih 2021 yihr Ortalama
Cim 5cm 146,5b 172,63bc 159,56
Cim 10 cm 133,75bc 155,70bc 144,72
Cim15¢cm 66,5e 74,40ef 70,45
Kagit 5 cm 143b 165,30bc 147,4
Kagit 10 cm 97,25d 89,00de 103,6
Kagit 15 cm 229 37,50f 39,37
Saman 5 cm 129,5bc 174,68b 158,84
Saman 10 cm 118,2c 137,81cd 117,53
Saman 15 cm 41,25f 63, 75ef 42,875
Yabanci otsuz Oh ,00g 0
Yabanci otlu 247,5a 436,25a 341,87
Ortalama 104,50 140,63 122,56
F 154,843 97,338
P ,000 ,000
R? ,979 ,967

Siitunlarda ayni harfle gosterilen ortalamalar arasindaki farklar 0,05 diizeyinde onemli degildir. Her siitunda farkli harflerle gosterilen
degerlerin uygulamalara bagli olarak istatistiksel olarak farklilik gosterdigini ifade etmektedir. Yan satirlarda bulunan harfler birbiriyle
alakali degildir.

Calismanin ilk yilinda malg¢ materyalleri icerisinde en diisiik yabanci ot kuru agirligi tek basina bir
istatistiki grupta yer alan Kagit 15 cm (22 gr/m?) parsellerinde elde edilmistir. Bu parseli Saman 15 cm
(41,25 gr/m?) ve Cim 15 cm (66,5 gr/m?) parselleri takip etmistir. Ik y1l mal¢ materyalleri icerisinde en
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yiiksek yabanci ot kuru agirligi Cim Scm (146,5 gr/m?) parsellerinde elde edilmistir. Ikinci yilda ise en
diisiik yabanci ot kuru agirliklari sirasiyla artan miktarla, tek basina bit istatistiki grupta yer alan Kagit 15
cm (37,50 gr/m?), ayni istatistiki grupta yer alan Saman 15 cm (63,75 gr/m?) ve Cim 15 cm (74,40 gr/m?)
parsellerinde elde edilmistir. En yiiksek yabanci ot kuru agirligi ise ikinci yilda Saman 5 cm (174,68
gr/m?) parsellerinde elde edilmistir. Ayrica her iki yilda en yiiksek yabanci ot kuru agirliklar: her iki yilda
da tek bagina bir istatistiki grupta yer alan yabanci otlu kontrol parsellerinde (ilk y11=247,5 gr/m? ve ikinci
y11=436,25 gr/m?) elde edilmistir. Calismada ilk y1l yabanci ot kuru agirlik ortalamasi 104,50 gr/m? olarak
belirlenirken ikinci yilda ise 140,63 gr/m? olarak belirlenmistir (Cizelge 6). Singh (2005), malglama
yabanci ot kuru agirliginda azalmalara neden olmaktadir.

Caglar (2022), mal¢ materyalleri icerisinde tek basina bir istatistiki grupta yer alan 15 cm
kalinlhiginda serdigi kagit parselinde en diisiik yabanci ot kuru agilik ortalamasi 3 (42 gr/m?) elde etmistir.
En yiiksek yabanci ot kuru agirhgini ise 5 cm serdigi ¢im (210,3 gr/m?) parsellerinde elde etmistir.
Yabanci otlu kontrol parselleri tiim malg materyallerine gore daha yiiksek yabanci ot kuru agirlik (253,5
gr/m?) ortalamasima sahip olmustur. Grassbaugh et al. (2004), yiiriittiikleri calismada malg materyallerinin
yabanci ot kontrolii iizerinde etkili oldugunu belirtmislerdir. Yapilan baska bir ¢aligmada ise en etkili
malg¢lama kalinliginimn 10 cm kalinlig1 oldugu ve yapilan uygulamalarin ¢ok yillik yabanci otlarin ¢ikisina
oranla tek yillik yabanci ot ¢ikislari iizerine etkilerinin daha fazla oldugu ifade edilmistir (Jodaugiene et
al., 2006). Giirbiiz ve ark. (2021), yabanci ot kuru agirliklarinin 72,50 gr/m? ile 525,00 gr/m? degerleri
arasinda degisiklik gostermistir. Bu sonuglar elde ettigimiz verilerle ortiismekte olup malg kalinligi
artiginda yabanci otlarin daha iyi kontrol altina alinmasi bakimindan c¢alismamizla paralellik
gostermektedir. Ayrica Giil (2020), Tiilek (2021), Alptekin ve Giirbiiz (2022), Bozhiiyiik ve ark. (2022),
yaptiklari ¢aligmada elde ettikleri sonuglar ile yiiriittiigiimiiz calismada elde ettigimiz sonuglar paralellik
gostermektedir. Mal¢ materyallerinin yabanci ot kuru agirliklar: tizerine ilk y1l, ikinci yil ve her iki yil
ortalamasi yiizde etki oranlar1 Sekil 2°de sunulmustur.
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Cim Saman | Kagit 5 | Saman | Kagit | Cim 10 | Saman | Cim 15 | Kagt Y. Y. otlu
5cm 10cm cm 15cm | 10cm cm 5cm cm 15¢cm | otsuz
2020 yili 40.81 | 60.71 | 47.68 | 91.11 | 52.24 | 4596 | 4222 | 73.13 | 83.33 | 100.00 | 0.00

2021 yith | 60.43 | 6841 | 62.11 | 8539 | 79.60 | 64.31 | 59.96 | 8295 | 91.40 | 100.00 | 0.00
ikiyllort.| 5333 | 6562 | 56.88 | 87.46 | 69.70 | 57.67 | 53.54 | 79.39 | 88.48 | 100.00 | 0.00

Uygulamalar

Sekil 2. Mal¢ materyallerinin yabanct ot kuru agirliklart iizerine ilk yil, ikinci yil ve her iki yil ortalamasi yiizde
etki oranlari
Figlre 2. Average percent effect rates of mulch materials on weed dry weights in the first year, second year and

both years

Yabanci ot kuru agirliklari iizerine malg materyalleri igerisinde ilk yil en yiiksek yiizde etki %91,11
orani ile Saman 15 cm parsellerinde, en diisiik yiizde etki ise %40,81 oran ile Cim 5 cm parsellerinde elde
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edilmistir. Ikinci yilda ise en yiiksek yiizde etki oran1 Kagit 15 cm (%91,40) parsellerinde, en diisiik yiizde
etki ise Cim 5 cm (% 40,81) parsellerinde tespit edilmistir. Her iki yil ortalamasinda en yiiksek yabanci
ot kuru agirligina etki %88,48 oran ile Kagit 15 cm parsellerinde belirlenmistir (Sekil 2). Bartley et al.
(2017), malg¢lamanin yabanci ot kuru agirhigint %82 ile %100 oraninda azaltmaktadir. Kitis (2002),
kontrol parsellerine gore siyah ortii uygulamasinda %94.3, seffaf ortii uygulamasinda ise %51.6 oraninda
yabanci ot kontrolii sagladigini tespit etmistir. Ates ve Uygur (2013), yaptiklar1 caligmada ayni sekilde
mal¢ materyallerinin yabanci otlar1 kontrol altina aldigini1 vurgulamaktadirlar. Hammermeister (2016)’e
gore tarimsal alanlarda mal¢ uygulamasi ile yabanci otlar tamamen veya kismen kontrol altina
alinabilmektedir. Marble et al. (2019), mal¢lamanin yabanci ot agirliginda %90'dan fazla azalmaya neden
olmustur. Elde ettigimiz verilerde de ¢ogunlukla yabanci otlarin baski altina alindigir goriilmektedir.
Yukarida belirtilen ¢aligsmalarda elde edilen sonuglar ile yiiriittiigiimiiz ¢aligmada elde ettigimiz sonuglar
paralellik géstermektedir

Calismada yaptigimiz analiz sonuglarma gore mal¢ materyalleri ve farkli kalinliklar1 domateste
meyve agirligi (P=0,000<0,01 ve F=14,029), bitki basina verim (P=0,00<0,01 ve F=52,363), bitki bagina
meyve adedi (P=0,00<0,01 ve F=23,755), toplam meyve adeti (P=0,00<0,01 ve F=23,755) ve domates
verimi (ilk y11 P=0,00<0,01 ve F=212,035, ikinci y1l P=0,00<0,01 ve F=51,849) bakimindan istatistiki
olarak %1 diizeyinde fark meydana gelmistir. Fakat malg materyalleri ve farkli kalinliklart SCKM (ilk y1l
P=,058>0,05 ve F=2,268, ikinci yil P=0,217>0,05 ve F=1,414) istatistiki olarak fark meydana
gelmemistir (Cizelge 7).

Cizelge 7. Farkli kalinlikta farkl malg materyallerinin domates verim ve verim unsurlari iizerine etkilerinin
ortalama degerleri ve Duncan ¢oklu karsilastirma testine gore olusan gruplar
Table 7. Average values of the effects of different mulch materials of different thicknesses on tomato yield and
yield components and the groups formed according to Duncan multiple comparison test

Uygulamalar Meyve Bitki basina Bitki Meyve adedi SCKM (%) Verim (kg/da)
agirh@i (gr)  meyve adedi basina (adet/da)
(adet/bitki) verim
(kg/bitki) 2020 2021 2020 2021
Yih Yih Yih Yil
Cim 5cm 122,70c 25,35hc 3,10de 39.556,51bc 4,85 4,83 5.900,5ab 4.843,14cd
Cim 10 cm 127,60bc 25,24hc 3,22bcd 39.380,01hc 4,81 4,82 5.812,5¢ 5.032,66bcd
Cim15cm 128,35hc 27,64a 3,54b 43.119,78a 4,85 4,82 6.075a 5.534,61a
Kagit 5 cm 121,75c 24,97bc 3,03de 38.964,78bc 4,82 4,82 4.865,5e 4.739,12cd
Kagit 10 cm 129,00bc 26,83ab 3,46bc 41.867,20ab 4,85 4,86 5.589,75d 5.393,68ab
Kagit 15 cm 143,92a 26,49ab 3,80a 41.329,72ab 4,85 4,87 5.717,5cd 5.740,48a
Saman 5 cm 122,60c 24,70bc 3,02e 38.534,12bc 4,83 4,84 4.790e 4.709,72d
Saman 10 cm 129,75bc 24,71hc 3,20de 38.550,88hc 4,85 4,84 5.952,5ab 5.000,00cd
Saman 15 cm 134,25b 24,55hc 3,29bc 38.299,35bc 4,82 4,84 5.677,5cd 5.138,63bc
Yabanci otsuz 134,13b 23,42c 3,14de 36.538,27c 4,80 4,82 5.185e 4.900,99cd
Yabanci otlu 105,80d 14,82d 1,56f 23.124,11d 4,82 4,80 3.125f 2.446,42¢
Ortalama 127,25 24,43 3,12 38.114,97 4,83 4,83 5.335,52 4.879,95
F 14,029 23,755 52,363 23,755 2,268 1,414 212,035 51,849
P ,000 ,000 ,000 ,000 ,058 217 ,000 ,000
R? ,810 ,878 ,941 ,878 357 ,300 985 ,940
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Siitunlarda ayni harfle gosterilen ortalamalar arasindaki farklar 0,05 diizeyinde onemli degildir. Her stitunda farkli harflerle gosterilen
degerlerin uygulamalara bagli olarak istatistiksel olarak farklilik gdsterdigini ifade etmektedir. Yan satirlarda bulunan harfler birbiriyle
alakal1 degildir.

Calismada domates meyve agiliklar1 105,80 gr ile 143,92 gr degerleri arasinda degisiklik
gostermistir. En yiiksek domates meyve agirligi tek basina bir istatistiki grupta yer alan Kagit 15 cm
parsellerinde, en diisiik meyve agirligi ise tek basia bir istatistiki grupta yer alan yabanci otlu kontrol
parsellerinde elde edilmistir. Meyve agirlik ortalamasi ise 127,25 gr olarak belirlenmistir. Kitis (2002),
en ylksek meyve agirlik ortalamasi 125,5 g olarak elde etmistir. Karaer (2020), caligmanin yiiriitildigi
her iki y1lda da mal¢ materyallerinin meyve agirligi iizerine etkileri istatistiki olarak 6nemli fark meydana
gelmistir. Denemenin ilk domates meyve agirligt malg serilen parsellerde 91,53 g, malg serilmeyen
parsellerde 87,40 g olarak elde etmistir. Denemenin ikinci yilinda ise bu degerler 101,15 g ve 94,09 g
olarak belirlemistir. Bozhiiyiik ve ark. (2022), mal¢ materyallerinin domateste meyve agirlig {izerine
etkileri istatistiki olarak fark 6nemli bulundugunu ve ilk lokasyonda domates meyve agirlik ortalamalarimni
142,67 gr ile 107,80 gr, ikinci yilda ise 147,35 grile 111,80 gr degerleri arasinda elde etmiglerdir. Bitki
basima meyve adedi (adet/bitki) ortalamasi 24,43 olarak elde edilmistir. Caligmada en diistik bitki basina
meyve adedi tek basina bit istatistiki grupta yer alan Cim 15 cm (27,64 adet/bitki) parsellerinde, en diisiik
ise 14,82 adet/bitki miktar ile yabanci otlu kontrol parsellerinde belirlenmistir. Caligmada en yiiksek
bitki basina verim Kagit 15 cm (3,80 kg/bitki) ve Cim 15 cm (3,54 kg/bitki) parsellerinde, en diisiik bitki
basina verim ise tek basina bir istatistiki grupta yer alan yabanci otlu kontrol (1,56 kg/bitki) parsellerinde
elde edilmistir. Bitki basina verim ortalamasi ise 3,12 kg/bitki olarak belirlenmistir.

Toplam meyve adedi ortalamalar1 23.124,11 adet/da ile 43.119,78 adet/da degerleri arasinda
degisiklik gostermistir. En yiiksek toplam meyve adedi Cim 15 cm parsellerinde en diisiik miktar ise
Yabanci otlu kontrol parsellerinde belirlenmistir. Calisma sonucunda toplam meyve adedi ortalamasi ise
38.114,97 adet/da olarak elde edilmistir. Arslan (2011), yaptig1 iki yillik ¢alismada uygulamalarin toplam
domates adedi Uzerine etkilerinin istatistiki olarak 6nemli fark olmustur. Calismada ilk y1l toplam meyve
adedi 15400 adet/da ile ikinci y1l 9450 adet/da, ikinci yilda 55880 adet/da ile 26850 adet/da degerleri
arasinda belirlemistir. Bozhiiyiik ve ark. (2022), mal¢ materyallerinin domateste toplam meyve adedi
(adet/da) iizerine etkileri istatistiki olarak fark Onemli bulundugunu belirtmislerdir. Ayrica farkli
lokasyonlarda yaptiklar1 caligmada ilk lokasyonda toplam domates adedi 45.774,83 adet/da ile 35.430,94
adet/da, ikinci lokasyonda 46.627,41 adet/da ile 35.978,41 adet/da degerleri arasinda elde etmislerdir.
Calismada her iki yilda da mal¢ materyalleri SCKM iizerine etkileri istatistiki olarak fark meydana
gelmemistir. En yiiksek SCKM degeri ikinci yilda Kagit 15 cm (%4,87) parsellerinde elde edilmistir.
Kitis (2002), calismasinda en yliksek SCKM degeri oram1 %3.17 olarak elde etmistir. Karaer (2020),
mal¢lamanin domateste SCKM iizerine etkilerini istatistiki olarak fark énemli oldugunu belirtmistir.
Calismanin ilk yilinda mal¢h parsellerde SCKM degeri %7,01 ikinci yilda %6,88 olarak elde etmistir.
Malg¢ uygulanmayan parsellerde ise ilk y1l %7,19 ikinci yil %7,09 oranda elde etmistir.

Calismada en yiiksek domates verimi her iki yilda da tek baslarina bir istatistiki grupta yer alan ilk
yil Cim 15 cm (6.075 kg/da) ve ikinci yil Kagit 15 cm (5.740,48 kg/da) parsellerinde elde edilmistir.
Calismanin her iki yilda da en diisiik domates verimleri ilk y1l 3.125 kg/da ile ikinci y1l 2.446,42 kg/da
degerler ile yabanci otlu kontrol parsellerinde elde edilmistir. Ayrica ilk y1l domates verim ortalamasi
5.335,52 kg/da, ikinci y1l 4.879,95 kg/da olarak belirlenmistir. Farkli bir mal¢ ¢alismasinda domateste
%44 verim elde edilmistir (Biswas et al., 2015). Kitis (2002), en yiliksek domates verimi (9.752.1 kg/da)
olarak elde etmistir. Awodoyin et al., (2010), farkli mal¢ malzemeleri kullanarak domates veriminde
%52-88 verim sagladiklarini bildirmislerdir. Karaer (2020), domates iizerinde en yiiksek verimin malg
yapilmis parsellerden elde edildigini belirtmis olup, malg¢ uygulanan parsellerde ilk y11 5.807 kg/da, ikinci
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yil 6.104 kg/da olarak elde etmistir. Mal¢ uygulanmayan parsellerde ise ilk y1l domates verim ortalamasi
5.277 kg/da, ikinci yilda ise 5.735 kg/da olarak elde etmistir. Bozhiiyilk ve ark. (2022), farkli
lokasyonlarda yaptiklari calismada en yiiksek domates verimini her iki lokasyonda da kirpilmis kagitlarin
serildigi (L1=6.078,50 kg/da, L2=6.807,87 kg/da) parsellerde elde etmisler. En diisiik domates verimi ise
yabanci otlu kontrol L1=3.817,25 kg/da, L2= 4.022,65 kg/da parsellerinde elde etmigler. Yakar (2008),
mal¢ uygulamalarin domates verimini arttirdigin1 ifade etmistir. Yapilan c¢alismalarda malg
malzemelerinin domateste verim ve verim unsurlarinda artis meydana getirdigi goriilmiis ve sonuglari
calismamiz ile benzerlik gostermistir.

4. SONUC

Yabanci otlardan kaynaklanan verim ve kalite kayiplarin Oniine ge¢mek icin domates
yetistiriciliginde farkli mal¢ materyalleri ve farkli kalinlikta kullanilan miktarlari ile yapilan ¢caligmada,
deneme alaninda 9 familyaya ait 16 yabanci ot tiirii tespit edilmistir. Tespit edilen yabanci ot tiirlinden en
fazla yabanci sayisina sahip familyalar sirasiyla: Poaceae Amaranthaceae ve Asteraceae olmustur.
Deneme alaninda her iki yilda da benzer yabanci ot tiirleri yogunlukta tespit edilmistir. Calismada malg
materyalleri yabanct ot yogunlugu iizerine etkisini mal¢ materyallerine ve kalinliklara gore degisiklik
gostermistir. Yapilan sayimlarda genel olarak yabanci ot yogunluklarinda mal¢ materyallerinin kalinligi
artikca yabanci ot yogunlugunda azalma oldugu gorlismiistiir. Yabanci ot kuru agirliklar: iizerine en
yiiksek yiizde etki oranlari ilk y1l Saman 15 cm (%91,11), ikinci y1l Kagit 15 cm (%91,40) parsellerinde
elde edilmistir. Calismada en yiiksek domates verimleri ilk y1l Cim 15 cm (6.075 kg/da) ve ikinci y1l i¢in
Kagit 15 cm (5.740,48 kg/da) parsellerinde elde edilmistir. Ayrica her iki yilda da en diisiik domates
verimleri yabanc1 otlu kontrol parsellerinde elde edilmistir. Sonug olarak malg¢ materyallerinin kalinliklar1
arttikca yabanci otlar daha 1y1 kontrol altina alinmaktadir. Kullandigimiz organik tarimda mal¢ malzemesi
olarak kullanilabilecegi diisiiniilmektedir.

5. TESEKKUR

Calismanin ilk yilini desteklediklerinden dolay: (Proje No: 2021- ZIF0520Y06) Igdir Universitesi
Bilimsel Arastirma Projeleri Koordinasyon Birimine tesekkiir ederiz.

6. YAZAR KATKILARI

Yazarlar bu calismaya esit katkida bulunmustur.

7. CIKAR CATISMASI

Yazarlar arasinda ¢ikar ¢catismasi bulunmamaktadir.
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