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ABSTRACT: The process of Nokhodchi (roasted chickpea) production includes raw chickpea preparation, First Heat Treatment
(FHT), Second Heat Treatment (SHT), Moisture Treatment (MT) and Dehulling and Roasting Treatment (DRT) , respectively. In
this study; Time-dependent mechanical behavior of chickpeas under pressure load has been studied based on rheological theories.
According to the results of the research, it was determined that the modulus and time of stress relaxation increased from raw chickpea
phase to FHT, but decreased from FHT to SHT. It was determined that the module and time of stress relaxation, increased from MT
phase to Nokhodchi phase. The volume of Nokhodchi increased by 20% compared to the raw chickpea and showed a lower
resistance. The results showed that during the roasting process the crude fat increased, resulting in an increase in the nutritional
quality of Nokhodchi.

Keywords: Dehulling, Stress relaxation, Nutritional quality, Roasted chickpea
Kavrulmus Nohut Uretim Siirecinde Nohudun Fiziksel Ozellikleri ve Besinsel Kalitesi

OZ: Nokhodchi (kavrulmus nohut) iiretim prosesinde sirast ile gig nohut hazirlama, ilk 1s1l islem (FHT), ikinci 1s1l islem (SHT),
nemlendirme (MT), kabuk ¢ikarma ve kavurma (DRT) islemleri yer almaktadir. Bu ¢aligmada; nohutun basing yiikii altinda zamana
bagli mekanik davranisi, reolojik teorilere dayanilarak incelenmistir. Arastirma sonuglarina gére Modiil ve gerilme gevseme
zamaninin ¢ig nohut fazindan FHT'yeartt181, ancak FHT'den SHT'ye ise azaldig: tespit edilmistir. Modiil ve stres gevseme zamaninin
MT'den Nokhodchi fazina dogru arttigini belirlenmistir. Nokhodchi’nin hacmi ¢ig nohutla karsilastirildiginda % 20 oraninda artmis
ve daha disiik direng gostermistir. Sonuglar, kavurma iglemi sirasinda ham yagin arttigimni ve buna baglh olarak Nokhodchi'nin
beslenme kalitesinde bir artisa neden oldugunu gostermistir.

Anahtar Kelimeler: Kabuk ¢ikarma, Stres gevseme, Besinsel kalite, Kavrulmug nohut

INTRODUCTION

The chickpea is a valuable source of dietary
protein and has significant amounts of vitamins and
minerals (Alajaji et al., 2006). The chickpea is
classified into two types: Desi and Kabuli, based on
shape, size and color. The seeds of Kabuli cultivars are
large with white to cream colored seed coat. The seeds
of Desi cultivars are small, wrinkled with brown,
black or green color. The chickpea seeds are processed
and consumed as a variety of products. They are
dehusked to chickpea dhal, milled into flour. The

chickpea flour is used to prepare a variety of
traditional products. Cooking of dhal or whole seeds
with  spices, sprouting, fermenting, boiling,
autoclaving, microwave cooking or roasting, deep-
frying pressure cooking (for green seeds as a part of
"mixed vegetables"), and canning are some of the
major processing technologies employed in utilization
of chickpea as food in various parts of the world. (Al-
mashat and Zurit, 1993; Bargale et al., 1994; Bargale
and liudayaraj, 1995; Bhowmlk and Hayakaw, 1993).
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Roasted chickpea is a common nut in several
countries of the Middle East. The method of
preparation in different countries might be remarkable
diversity. However, the industrial processing of
Nokhodchi (roasted chickpea) is mainly in Iran,
Turkey, and India (Boudeghdegha et al., 2015; Cetin,
2007). In Iran, Nokhodchi production is traditional,
and its production equipment have been designed
more than 50 years ago. Therefore, designing and
constructing of modern equipment is necessary. Low
efficiency of dehulling and roasting machines is one
of the most important problems of this industry.
Development of machines needs to determine the
physical characteristics and viscoelastic behavior of
the chickpea during each phase of processing. There
have been many studies for determining the physical
properties of legumes, and in most of these studies,
physical properties were studied as a function of
moisture (Chavan et al., 1987; Coskuner and
Karababa, 2004; Duar et al., 2008; Ghadge et al.,
2008). Konak et al. (2002) studied the physical
properties of the chickpea Seeds in three-level
moisture content. They found that if moisture content
increased, bulk density would decrease and length,
width, thickness and geometric would increase.

Koksel et al. (1998) compared the raw and
roasted chickpea structures. In this study, scanning
electron microscopy was used. Results showed that
roasted chickpea has a porous and soft structure
compared with raw chickpea. Kaur et al. (2005)
studied the features of commonly roasted chickpea in
India in two varieties; Desi and Kabuli. They found
out that the roasted chickpea volume increase
compared with raw chickpea. In roasted chickpea
production, chickpeas are subjected to heat treatment
in several stages. After heat treatment, water is added
in order to increase the moisture content. These stages
resulted to changed viscoelastic properties, which
increased in elasticity and plasticity. One of the most
important viscoelastic features of agricultural
materials is stress relaxation. During the stress
relaxation test, the specimen suddenly brought to a
given strain and stress required to hold the strain
constant measured as a function of time (Indian
Standard, 2002). Heru et al. (1979) studied soybean’s
stress relaxation based on the general model of
Maxwell. In this experiment, temperature and
moisture content factors were introduced as effective
parameters on the mechanical behavior of the seed.
Khazaee and Maan (2005) studied force relaxation in
chickpea. They observed that moisture and series of
loading would effect on the mechanical behavior of
chickpea. Results indicated a negative correlation
between the elasticity module and the moisture.
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Long cooking time of the chickpea is a major
constraint to wider use of it and can reduce its nutritive
value, causing losses of methionine (Shermer and
Perkins1975) and reduction in the nutritive value of its
proteins (Marquez and Alonso, 1999). Although
methods of processing chickpea cause loss protein in
it, but the protein quality is preserved by roasting to a
higher content than by dry heat treatment. In the other
hand, roasting is a high temperature controlled time
process known to improve the digestibility, shelf life,
and antioxidant properties (Kumar et al., 2020).
Exposure at high temperature leads upon roasting to
development of characteristic flavor, taste, some
nutritional quality and crispy texture in grains that
allure the consumers (Jogihalli et al., 2017). The
chickpea heat treatment during roasting results
increased level of bound fats, which is beneficial for
reducing blood cholesterol level largely than raw
chickpea in rats (Chavan et al., 1987; Ghribi et al.,
2015).

There are some published works about physical
properties and nutritional qualities of roasted
chickpea; but there is not any research of viscoelastic
behavior and changes in nutritional qualities of roasted
chickpea in processing. In this study the physical,
mechanical and nutritional properties of chickpea
during different phases of Nokhodchi preparation,
which would help to improve the processing
machines.

MATERIAL AND METHOD
Sample Preparing

The study was carried out in a manufacturing
workstation in Mamaghan city located in the East-
Azerbaijan. The capacity of Nokhodchi processing
equipment in the Nokhodchi manufacturing
workstation was nearly 50kg. Samples were taken
from Nokhodchi during its different processing
phases. These processes are shown in Figure 1. First,
the raw chickpeas were cleaned from dust, gravel, etc.
The optional size of the chickpeas for Nokhodchi
production was 8 - 9 mm. In the next step; two-phase
heat treatment affected the chickpea’s structure and
reduced the adhesion of the coat and cotyledon. Then
water was sprayed (not soaking) to increase the
moisture content to 10%. After 16 or 24-hour
relaxation, chickpea was sent to the dehulling and
roasting machine. Finally, the output of this phase was
called Nokhodchi. The method of sampling was
random sampling and it was done at the end of each
phase. The moisture of the samples was measured by
AOAC method (AOAC, 1980).



Figure 1. Phases of Nokhodchi processing

Physical properties

The density definition is the ratio between the
mass and volume of grains. The average bulk density
of treatments in the process was determined by using
the standard test weight procedure. A container of 500
ml and height of 150 mm was filled with grain and
then was weighted. The volume of grains was
determined by using the toluene displacement method.
Toluene was used in place of water because it
absorbed less water. The volume of displaced was
found by immersing a weighed quantity of grains in
the toluene (Boudeghdegha et al., 2015; Indian
Standard, 2002; Singha and Goswamib, 1996). No
separated manual compaction of grains was done. By
achieving the volume in the processing phase, puffing
and expansion index were determined using E.q (1, 2):

Expansion index = :;—‘ 1)
Puffing index = % X 100 2
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Preparation Kabuli Chickpea

Clean and Grading (8-9 mm)

v

1*' Heating Treatment
Preheating (5-10 min at 100°C)
Resting (2 days in sack and
4 days on the wood or concrete surface)

A 4

2" Heating Treatment
Preheating (5-10 min at 100°C)
Resting (2 days in sack and
4 days on the wood or concrete surface)

A

Moisture Treatment (10%)

Resting (16- 24h)

Y
Roasting
Preheating (1-2 min. at 50-60°C)
Roasting (3-7 min. at 100-150°C)
Mechanical Dehulling (in during
Roasting)
Nokhodchi

Where Vi (ml) is the volume of each phase and
V: (ml) is the volume of raw chickpea.

Viscoelastic behavior

Stress relaxation depends on the structure and
moisture of materials. Stress relaxation usually holds
asymptotically to a limit value. The behavior of an
elastic material is like a spring’s, while dashpot
measures the behavior of a liquid. Therefore, to
investigate the behavior of a viscoelastic material; a
device with a combination of spring and dashpot could
be considered, and this mechanical collection could be
called as a rheological model. This model is useful to
show the response of chickpea under stress relaxation.
Maxwell’s models include a series composition of
springs and dashpots, and the general Maxwell model
is one of the most important rheological models for
describing the behavior of biological materials. This
model includes some of Maxwell models and a spring
which are connected in parallel (Figure 2).
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Figure 2. Zowick/roell texture analyzer machine

When a test sample was taken an immediate
strain, the stress reduction with time would be
calculated by E.q (3):

E(t) =Y E e/ + E, ®3)

Where E (t) is a decline of the module’s function
with time and t; is the relaxation time. Ei and Ti are
the model coefficients. In addition, dashpot

coefficients were calculated by n, = ? equation. The
L

fittest Stress relaxation curve described the
rheological behavior of the chickpea (Bargale et al.,
1994; Bargale and liudayaraj, 1995).

In the relaxation behavior tests of chickpea, the
effects of processing phases (raw chickpea, FHT,
SHT, MT and roasted chickpea) were studied. The
experiments were done by the texture analyzer
instrument (Zwick/Roell, Model: BT1-FR2.5TH.D14,
Germany). In all the experiments, the loading speed
was constant and equivalent to 0.1 mm/s. This loading
speed was selected for providing quasi-static
conditions. The Chickpea in this test was under the
compress of two parallel plates (Figure 3). According
to a preliminary test, the strain level (grain
deformation on the loading orientation into the
primary size) was determined 10%.

After loading, when the strain level in the sample
reached by 10%, the loading process was stopped, and
force changes with time was stored in memory (300
s). Then the stress was measured by dividing the force
into chickpea contact area with a probe. In the next
phase, the module-time diagram was drawn by
dividing the results of stress data over the constant
strain level. The number of the term for Maxwell
model was selected according to R?2, RMSE, and MRD
<%S5.

Eq. (4) shows the calculation method of MRD
(Sandoval et al., 2008; Al-Mashat and Zurit, 1993).

MRD = max Yexp—Ycal

x 100 (4)

Yexp
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Where y,,,, and y.,; were the values of the fitted
and the experimental models respectively.

Proximate composition

The analyses of ash, crude fat, protein, crude
fiber, and carbohydrate were performed using the
methods as described by the Association of Official
Analytical Chemists (AOAC, 2000).

Statistical analyses

In all the experiments, the means of decathlon
observations were reported. The physical properties
and the nutritional quality data were analyzed with
one-way analysis of variance (ANOVA). The analysis
of the means was done by Duncan’s test for a
significance level of 5%. This data were analyzed
using SPSS- 19 software. Also, Calculations and
model fitness for viscoelastic behavior were done by
MATLAB R2012b software.

RESULTS AND DISCUSSION

For describing the chickpea stress relaxation
behavior in different phases, the general model of
Maxwell was used. Analyzing module diagrams for a
long time showed that the residual spring component
(Eo) in Maxwell model is near to zero and it is better
not be applied in the model Bargale et al., 1994).
Therefore, one-, two- and three-term Maxwell’s
models for this test were made as following (Eq. 5, 6,
and 7):

E®) =Eexp(-%) ()
E(t) = E; exp (— i) + E, exp (— é) (6)

>+E2 exp(—f) +

1 2

E(t) = E; exp (—
Esexp(=7) (7)

_

Where MRD, R? and RMSE values for one-,
two- and three-term Maxwell’s models in different
process phases are shown in Table 1. The components
for viscoelastic stress relaxation Maxwell models (raw


https://www.google.com/search?bih=832&biw=1787&hl=en&sxsrf=ACYBGNRLC0FQvukv80kPJkwo0IbwD-hN1g:1569320111184&q=Results+and+Discussion&spell=1&sa=X&ved=0ahUKEwjv9o_-nOnkAhXSY1AKHSZ_C24QkeECCCsoAA

chickpea, FHT, SHT, MT and roasted chickpea) are
shown in Table 2. The values of R? in three-term
Maxwell’s model for raw chickpea, FHT, SHT, and
roasted chickpea were 0.9887, 0.9944, 0.9957, 0.9906
and 0.9942, respectively. The range of MRD values
was between 3.13 and 27.38 for the two-term Maxwell
model, and between 12.11 and 59.55 for the one-term
model. According to Table 1, the RMSE values
decreased while the terms of Maxwell’s model
increased. Therefore, comparing MRD, R2 and RMSE
showed that the three-term Maxwell’s model was the
best model for describing the rheological behavior of
the chickpea during processing. According to the
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model components in Table 2, the three-term
Maxwell’s model for DRT was expressed as
following.

E(t) 1.88exp (- ——) + 1.71exp (———)+
0.91exp(—1.98) (7)

Figure 4 shows the stress relaxation diagram
including experimental data and fitness models (one,
two, and three-term) for DRT phase. As could be seen,
the three-term Maxwell’s model has the best fitness on
data.

Table 1. Comparing R2, MRD and RMSE value in one, two-, three- term Maxwell models during chickpea

processing

Processing One-term Maxwell model two-term Maxwell model three-term Maxwell model

phase MRD (%) | R? RMSE MRD (%) | R? RMSE MRD (%) R? RMSE
Erﬁ\évkpea 18.14 0.6002 0.4944 5.32 0.9649 0.1485 2.09 0.9871 0.0866
FHD 11.66 0.6778 0.2954 3.81 0.9721 0.0884 2.25 0.9944 0.0456
SHD 12.11 0.6354 0.3287 3.13 0.9759 0.0874 1.14 0.9957 0.0480
MT 59.55 0.5025 0.2162 27.38 0.9273 0.0832 4.76 0.9906 0.0381
DRT 16.22 0.7158 0.2047 7.91 0.9731 0.0911 2.59 0.9942 0.0037

Elasticity module component (E1), and time (t1)
are the first terms of the Maxwell’s three-term model,
which were used because of their major contributor to
other modules.

Evaluation of elasticity modules in different
processing models showed that these values increased

from raw chickpea phase to FHT, and decreased from
FHT to SHT. The moisture contents of chickpea’s
treatment decreased during the process of the raw
chickpeas to SHT, because of the heat treatment in the
kiln (Table 2).

Table 2. Components of one, two and three- term Maxwell models during different processing phases

Processing m.c One-term two-term Maxwell model three-term Maxwell model
phase Maxwell model
Es L2 Ey L2 Ez T, Ey T Ez T, Es L
Raw chickpea| 6.8 | 19.22 | 2466.15 | 18.88 [ 3691.15 | 3.74 | 7.19 | 20.77 [ 4388.10 | 1.64 | 18.44 | 148 [ 2.96
FHD 6.0 | 22.02 | 3911.00 | 18.39 | 578845 | 4.68 | 10.78 | 21.90 | 7785.00 | 1.78 [ 23.77 | 2.90 [ 2.95
SHD 5.8 [ 19.96 | 3854.00 | 18.02 | 5612.00 | 2.92 [ 11.08 | 19.18 | 7025.00 | 157 | 2197 [ 1.61 [ 271
MT 86 | 161 [41867 [1.80 [ 75030 [ 108 [11.16 [ 144 [ 88210 [1.81 [256 | 087 [ 170
DRT 79 [ 197 385000 | 1.99 [ 4666.00 [ 1.20 | 12.14 | 1.88 | 5895.00 | 1.71 [ 19.78 | 0.91 [ 1.98
Evaluating the elasticity modules in stress chickpeas restructuring, which was caused by

relaxation for different grains such as wheat, chickpea
and bean in different moisture content indicated that
the module values were increased when the moisture
contents were reduced (Khazaee and Maan, 2005;
Shelef, and Mohsenin, 1967). These increasing trends
of modules from the raw chickpea to FHT, which were
due to reduced moisture contents, were consistent with
cited studies. However, the important issue was the

increased plastic properties and reduced elasticity
modules during SHT. In fact, the effects of the
chickpea restructuring on the module in SHT were
greater than the effects of reducing the moisture that
caused the reduction of elasticity modules. In MT
phase, when the chickpea moisture contents were
increased, the elasticity modules showed an obvious
decrease (Figure 4).
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Figure 3. DRT stress relaxation behavior by fitting one, two and three term Maxwell models to experimental data
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Figure 4. Comparing module- time diagrams for different processing phases

The stress relaxation time from the raw chickpea
phase to FHT increased from 4388 to 7785 s, while
this value decreased to 7025 s, from FHT to SHT. The
increasing value of stress relaxation time is a sign of
the increase in viscose property. However, moisture
content intensification from SHT phase to MT phase
caused an increase in the viscose property and a
decrease in stress relaxation time to 882 s. In DRT
phase, heat treatment caused moisture content
reduction, which increased the stress relaxation time
to 5995s. The evaluation of the results showed that the
changes of the stress relaxation time were similar to
the elasticity modules. Comparing the elasticity
modules between SHT and DRT phases showed a high
decrease in the DRT phase (from 19.78 to 1.81 that
could be in the result of restructuring of the chickpea’s
cellulose. In fact, heat and moisture treatments
increased viscose property and decreased the rigidity
of the chickpea, and made a chickpea’s structure
sufficient for consumption.
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Table 3 shows the physical properties of the
chickpea processing treatments. Results showed that
hardness values increased significantly from raw
chickpea phase (365 N) to FHT (386 N). This increase
was because of the decrease of the moisture content in
FHT phase that could result a stronger cellular
compared with the raw chickpea. However, hardness
values decreased significantly from FHT to SHT. It
could be concluded that the heat was the reason of the
changes in the chickpea’s cellulose structure and its
destruction. The hardness value in moisture treatment
was 262. When the moisture content increased, the
hardness decreased. In addition, in DRT phase, with
roasting heat and dehulling, the hardness value
decreased to 45 N. In this phase, the chickpea’s
cellulose structure was destroyed and Nokhodchi had
a lower resistance under compress loading.

The ranges of values for volume, puffing index
and expanding index was from 18.01 to 28.45, -0.1 to
2.2 and 0.94 to 1.20, respectively. The results showed
that the volume was decreased during FHT and SHT



phases and increased during MT and DRT phases.
Comparing the characteristics of Nokhodchi and the
raw chickpea showed that the final product had by
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reduction. Therefore, this processing system made the
product more useful and gave a longer storage
property to it.

20%

the volume development

and resistance

Table 3. Physical properties of different treatments

: Puffing Index .
Bulk density Seed volume Expansion
Treatment Hardness[N] [g/ml] [MI/100 seeds] (%) index
Raw chickpea 365.12+7.31a 0.734+0.03a 19.23+1.80a Oa la

FHT 386.61+6.77b 0.742+0.05b 18.14+0.90a -0.1+0.026b 0.94+0.022b
SHT 306.61+6.77¢ 0.721£0.05b 18.01+0.88a -0.1+£0.016b 0.94+0.012b
MR 262+8.80d 0.627+0.06b 28.45+1.19b 13.9+1.11¢ 1.40+0.039¢
DRT 45.76x1.77¢ 0.526+0.02b 23.12+1.10c 20.2+1.10d 1.20+0.022d

Table 4 shows the chemical composition of the
chickpea’s different processing phases. The ash
content of chickpea in different processing phases
varied from 3.06% to 3.12%. The lowest content was
in DRT phase and highest for the raw chickpea. As
shown, the heat and the moisture treatments increased
the crude fat. Results revealed that roasted chickpea is
nutritionally better in raw chickpea. Also, other
researchers have reported an increasing trend in Crude
fat in the roasting process (Kaur et al., 2005; Kasturiba
et al., 1990). During the roasting process, the water
inside the chickpea changes from liquid to vapor. The
protein content of the chickpeas different treatments
were between 19.01% and 19.81%. The protein
content decreased during the roasting process. In
addition, the observed difference of protein content
between raw chickpea and DRT was significant. Daur
et al., (2008) reported protein content of 20.13% for
roasted chickpea (cv CM-72). Kaur et al., (2005)

Table 4. Chemical composition of different treatments

reported protein content of 16.1-21.3% for five Desi
and one Kabuli chickpea cultivars. The reduce in
protein content of roasting was found to be in
accordance with the results reported by Kumar et al.,
(2020) for the roasting of black chickpea. The content
of crude fiber for different treatments varied from
4.68- 4.72%. Therefore, roasting resulted in a
reduction of protein content and might be due to the
denaturation of protein and loss of nitrogenous volatile
compounds at high temperature (Wani et al., 2017).
Crude fiber content reduction during processing was
not significant. The carbohydrate composition
changed from 66.21% to 66.90%, which was in the
total carbohydrate range of the chickpea seeds (52.4 to
70.9%) (Chavan et al., 1987). The findings were
supported by Liao et al. (2019) for roasting of cashew
nut kernels. They reported an increase in carbohydrate
content associated with high temperate of roasting.

Treatment Ash (%) Crude fat (%0) Protein (%) | Crude fiber (%0) Carb(()(;));drate
Raw chickpea 3.12+0.09a 6.14+0.24a 19.81+0.24a 4.72+0.47a 66.21+1.03a
FHT 3.10+0.17a 6.24+0.24a 19.72+0.36a 4.70+0.37a 66.24+1.14a
SHT 3.13+0.10a 6.30+0.24a 19.60+0.13a 4.71+0.29a 66.26+0.95a
MR 3.09+0.09a 6.31+0.24a 19.12+0.31a 4.68+0.35a 66.80+1.10a
DRT 3.06+0.11a 6.40+0.20a 19.01+0.38b 4.63+0.58a 66.90+0.93a
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OZ: Bitkisel tasarimda budanarak kullanilan bitkiler kullanildiklari mekanlara estetik ve fonksiyonel birgok katki saglamaktadir.
Bu calismanin amaci, Antalya ili kent merkezinde bulunan 9 adet parkta bitkisel tasarimda budanarak kullanilan bitki tiirlerinin,
budanmus tiirlerin kullanim yerlerinin, budanma cesitlerinin ve budanmis tiirlerin sahip oldugu fonksiyonel katkilarin
belirlenmesidir. Calismanin materyalini, Antalya ili Konyaalt1 ve Muratpasa merkez ilgelerinde bulunan mahalle parki, semt parki
ve kent parki olmak tizere 3 farkl statiideki toplam 9 adet park ve bu parklarda budanarak kullanilan bitki tiirleri olugturmaktadir.
Parklardaki bitkisel tasarimlarda budanarak kullanilan bitki tiirleri, budama sekilleri, parklardaki kullanim yerleri ve tistlendikleri
fonksiyonel gorevler, parklarda yapilan gozlemler ile belirlenmistir. Toplam 9 adet parkta budanarak kullanilan bitki tiir sayisinin
56 oldugu ve bunlardan 12’sinin agag, 40’1mnin ¢ali ve 4’tiniin sarilic1 bitki tiirlerinden olustugu belirlenmistir. Parklarin geneline
bakildiginda, hem tiir hem de kullanilan birey sayis1 agisindan budanmus tiirlerin biiyiik ¢ogunlugunu ¢alilarin olusturdugu
belirlenmistir. Tiirlere daha ¢ok sekil verme ve genglestirme budamasi yapildigi ve budanmus tiirlerin ¢ogunlukla park igi yiiriiyiis
yollar1 kenarinda, park i¢i yesil alanlarda, plastik elemanlarin gevrelerinde ve siis havuzu kenarlarinda kullanildigi saptanmigtir.
Sagladiklari fonksiyonel katkilar bakimindan budanmus tiirler degerlendirildiginde ise en fazla sinirlama ve yonlendirme gorevleri
tistlendikleri ortaya konulmustur.

Anahtar Kelimeler: Budanan bitkiler, Park, Bitkisel tasarim, Antalya

Determination of Pruned Plant Species in Antalya Parks and Evaluation in the Context of
Planting Design

ABSTRACT: The pruned plants provide aesthetic and functional benefits to the places where they are used in planting design.
The aim of this study is to determine the pruned species, pruning varieties and functional benefits of pruned plant species in
planting design in 9 parks in the city center of Antalya. The material of the study is consist of 9 parks with 3 different statuses,
including the neighborhood park, the district park and the city park, located in the central districts of Konyaalti and Muratpasa,
Antalya. Pruned plant species used in planting designs in parks, pruning varieties, their usage places and functional benefits they
undertake were determined by observations in parks. It has been determined that the number of pruned plant species in 9 parks is
56 and 12 of them are consist of tree, 40 of them are bushes and 4 of them are consist of climbing plant species. In general, it was
determined that bushes formed the majority of pruned species as both species and number of individuals used. It has been found
that species are used for more shape and rejuvenation pruning and pruned species are mostly used on the edge of the park
walkways, green spaces in the park, around the plastic elements and ornamental pool edges. When the pruned species were
evaluated in terms of the functional benefits they provided, it was revealed that they undertook the most limitation and orientation.

Keywords: Pruned plants, Park, Planting design, Antalya

GIRIS

Budama, tiim bitki gruplarinda bitki geligimini
etkileme, ¢icek ve meyve verimini artirma, bitki
saghigma katki saglama gibi farkli ihtiyaglar ve
amaglar dogrultusunda, belirli zaman ve kurallar
gercevesinde,  bitkinin  belirli  bir  kisminin
uzaklastirilmas1  temelinde yapilan bir bakim
uygulamasidir. Uzun Omiirlii ve biiyiik boyutlara
sahip olmalari, o6zellikle kent ortaminda Onemli
fonksiyonlar iistlenmelerinden dolay1 agaglar, kent

ortaminda budama ile yapilan bir¢ok c¢alismanin
konusu olmus, aynt zamanda yapilan bir¢ok budama
taniminda  yer almislardir. Bu  kapsaminda,
Marciulyniene et al. (2017) budamayi, parklar,
bahgeler, sokaklar ve rekreasyon alanlarindaki agac
canliligl ve estetigini korumanin yani sira yiiksek
miras veya kiiltirel degeri olan kidemli agaclarin
veya yiiksek genetik dneme sahip agaglarin (Srnegin
klon tohumu veya meyve bahgelerinde bulunur)
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korunmasina yardimer olabilecek potansiyel bir
yonetim  uygulamasi  olarak  tanimlamaktadir.
Badrulhisham and Othman (2016) ise budamayi,
belirli bir amaca ulagsmak i¢in denenmis uygulamalari
kullanarak bir agactan veya baska bir bitkiden dallar1
(veya bazen kokleri) c¢ikarma islemi olarak
tanimlamaktadir.

Budamanin sekli, gerekliligi, miktari, zamani ve
Oonemi, bitki tlirine ve saghigna, bitkilerin
bulunduklari ortamlara ve kullanim amaglarina gore
degisebilmekte ve budama sonucunda ¢ok farkl
etkiler ortaya cikabilmektedir. Marciulyniene et al.
(2017), agaglarin budamaya tepki verme yeteneginin
mevsime bagli oldugunu belirtmektedir. Budama,
agaclarin giiclii dal yapisina sahip olarak biiylimesini
tegvik eder, boylece agactan diisen Old, asilt ve
ayrilmis dal/dallardan kaynakli yaralanmalari en aza
indirmeye yardimci olur (Ow et al., 2013;
Badrulhisham and Othman, 2016). Badrulhisham and
Othman (2016) ise, budamanin agacin saglhigi ve
yapist lizerinde biiyiik etkisi olan en O6nemli agag
bakim faaliyetlerinden biri oldugunu, iyi budanmis
agaclarin sadece agac¢ sagligini korumadigini, ayni
zamanda giivenli bir ortam sagladigini ve estetik
degeri artirdigini, o6te yandan uygun olmayan
budamanin halki tehlikeye sokacagini bildirmektedir.
Pencheva and Anisimova (2016), agaglarda canliligi
korumak ve agacin Omriinii uzatmak i¢in sadece
kiiciik  dallarin  budanabilecegini ve agaglar
budamanin gereksiz oldugu yerlere dikmenin en
uygun olabilecegini, ayrica olgun agaclarda yapilan
budamanin kok sistemi ile 6rneklerin beslenmesini,
canliligmi ve direncini etkileyen iist kisim arasinda
bir dengesizlik yaratacagini belirtmektedirler. Wu et
al. (2018), inceltme ve budama yogunlugunun
plantasyon yonetiminde g6z 6niinde bulundurulmasi
gerektigini, ¢linkii 151k yogunlugundaki biiyiik
degisikliklerin golgeye adapte olmus yapraklarda
foto inhibisyonuna neden olabildigini
vurgulamaktadirlar.  Millward and Sabir (2010),
budamanin olgun agaclarin Smriinii artirmak ig¢in
Ozellikle 6nemli oldugunu belirtmektedir. Gordon et
al. (2015), budama islemlerinin enfeksiyona daha az
elverisli olan serin ve kuru donemlerle
siirlandirilmasinin  hastalik riskini azaltabilecegini
bildirmektedir. Magre et al. (2019), otiicii kuglarin
tercihen yogun olarak budanmis agaclara yuva
yaptiklarinin gorildiigiinii belirtmektedir.

Bitki tiirline, bitki karakteristiklerine ve bitki
tipine gore budanmalarinda bazi hususlar dikkat
cekmekte olup, bazi calismalarda bu hususlar
tizerinde durulmustur. Downer et al. (2009),
palmiyelerin  (Arecaceae) diisen yapraklardan
olusacak tehlikelerden kaginmak, hastalikli veya
kahverengi yapraklar1 ¢ikarmak ve bazi durumlarda
fotosentetik kapasiteyi azaltarak biliylimeyi en aza
indirmek amaciyla budandigim (yapraklar
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¢ikarildigini) belirtmektedirler. Kirdar vd. (2010)
Pinus pinea agaglarimin 13. yaginda dal budamasi
seklinde yapilan budama igleminin 5. y1l sonunda (18
yasinda) bireylerin boy ve cap gelisimi {izerinde
olumlu etkiler meydana getirdigini tespit etmislerdir.
Carifianos et al. (2014), cigeklerinden dolay: alerjik
potansiyeli yiiksek olan Laurus nobilis gibi bitki
tirlerine diizenli budama yapilmasinin, asirt ¢icek
iretiminin ve dolayisiyla asir1 polen saliniminin
onlenmesine yardimcr olacagini vurgulamaktadir.
YongShik et al. (1999), Kore’de Taegu Metropol
alaninda mahalle parkinda, sokakta ve konut
alanlarindaki 20 aga¢ tlirii iizerinde yapilan
budamalar incelemisler ve elde ettikleri verilerin bu
alandaki budama ydnetiminin zayif oldugunu ve
budanmig parcalarin bocekler veya bakteriler
tarafindan istila edilebilecegini ve ¢lirlimeye egilimli
olabilecegini gosterdigini vurgulamaktadirlar.
Bitkilerde  budama  yonetimi  6nemlidir.
Bitkilerin bitkisel tasarimda iistlendikleri fonksiyona
gore budanmalart onlar1 sekillendirmekte olup,
bunun sonucunda bitkilerin gorsel ozelliklerinde
degisimler meydana gelmektedir. Blanusa et al.
(2019), birgok aga¢ ve ¢ali tiriiniin, bir ¢it olarak
bitkisi olarak kullanildig1 zaman biiyiimenin diizenli
budama ile smirlandirildigindan dolay:, dogal
yiiksekliklerine erisemediklerini ve dogal formlarinin
kokten degisebildigini vurgulamaktadir. Gilman and
Black (2005), bitkilerin 6zel efektler yaratmak
amacutyla, toplar, kareler, dikdortgenler veya hayvan
figiirleri gibi farkli sekillerde budanabildigini, bu
uygulamanin (topiary) son yillarda popiiler hale
geldigini, ancak bu amagla budanan bitkilerin odak
noktasi haline geldigini ve ¢ogu peyzajda az miktarda
kullanilmasinin iyi olacagimi belirtmektedir. Kentsel
ortamda biilyiliyen agaclar, gorliniimil iyilestirmek ve
temizlemek icin, binalar ve altyapilar ile olan
catismalar1 azaltmak i¢in, yogun kanopileri inceltmek
ve riizgar direncini azaltmak icin ve yapisal kusurlari
kaldirarak basarisiz olma riskini azaltmak igin
periyodik olarak budama istemektedirler (Dureya et
al., 1996; Smiley and Kane, 2006; Fini et al., 2015).
Peyzaj bakimi kapsaminda incelenen bakim
uygulamalarindan biri olarak budama, bitkinin dogal
formunu ve sagligini korumasina, gicek ve meyve
verimini artirmaya yardimci olmak amaciyla da
yapilabilir, bitkinin dogal formu diginda tamamen
farkli bir forma doniistiiriilerek bu yeni formu ile
birtakim fonksiyonlar {istlenmesi icin sekil verme
amaciyla da yapilabilir. Bunun yaninda, bitkisel
tasarimda bitkilerin budanmasi bir tasarim modasina
veya bir kiiltiir anlayisina gore de yapilabilmektedir.
Li et al. (2019) Cin'deki ¢cogu kamusal yesil alanda
bat1 tasarim modasinin izlendigini ve yesil alanlarin
dikili agaglardan, budanan c¢itlerden, ¢imlerden ve
cicek tarhlarindan olustugunu belirtmektedir. Ote
yandan, Giineroglu vd. (2018) Yunan kiiltiiriinde
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zaferin sembollii olan defne agaglarinin kentsel
alanlarda herdem yesil olmalar1 ve budanabilmeleri
nedeni ile park ve bahgelerde, yol kenarlarinda sinir
bitkisi olarak yogun bir sekilde kullanilmakta
olduklarin1 ve halen sembolik anlami ile deger
gordiiklerini vurgulamaktadir.

Parklar, su ve hava temizleme, riizgar ve giiriiltii
azaltma, karbon dizilimi, mikro iklim diizenlemesi,
vahsi yagam habitat1 ve sosyal ve psikolojik iyi olusg
gibi gesitli hizmetler sunmaktadir (Chiesura, 2004;
Millennium Ecosystem Assessment, 2005; Mexia et
al., 2018). Kent parklarinin tiim bu islevleri yerine
getirmesinde aktif rol oynayan en Onemli tasarim
materyali bitkilerdir. Bitkilerin parklardaki bitkisel
tasarimlarda kullanimlarinda dncelikle iistlenecekleri
fonksiyonel gorevler belirlenmeli ve tasarim buna
gore sekillenmelidir. Parklardaki bitkisel tasarimlarda
bitkilerin fonksiyonel goérevlerinin belirlenmesinde
parklarim konumu, biyiikligi, kullanim amaci ve
kullanic1 profili dikkate alinacak temel unsurlar
olmaktadir. Parklarin bu 6zellikleri dikkate alinmakla

islevleri belirli 6l¢iilerde saglamalar1 beklenmektedir.
Parklarda bitkiler iistlenecekleri bu iglevsel gorevleri
dogal olgiileri ve formlari ile gergeklestirebiliyorken,
ayni zamanda budanmalar1 sonucunda sahip
olacaklart yeni 0Olgii ve formlar1 ile de
gerceklestirebilmektedirler.

Bu kapsamda bu caligmanin amaci, Antalya
parklarinda budanarak kullanilan bitki tiirlerinin
belirlenmesi ve bitkisel tasarim baglaminda
degerlendirilmesidir.

MATERYAL VE METOT
Materyal

Calismanin materyalini, Antalya ili Konyaalt
ve Muratpasa merkez ilgelerinde bulunan mahalle
parki, semt parki ve kent parki olmak tizere 3 farkli
statiideki toplam 9 adet park ve bu parklarda
budanarak kullanilan bitki tiirleri olusturmaktadir.
Cizelge 1’de calisma kapsaminda degerlendirmeye
alman parklar ve bu parklarin statileri, bagl
olduklar1 ilgeler ve biiyiikliiklerine iliskin bilgiler,

birlikte, parklardaki bitkisel tasarimlarda bitkilerin Sekilde 1’de ise konumlarina ait goriintiiler
fonksiyonel  gorevler  kapsaminda  genellikle sunulmustur.
simirlama, yonlendirme, perdeleme ve vurgulama gibi
Cizelge 1. Calisma kapsaminda degerlendirilen parklar ve 6zellikleri
Table 1. Parks and their characteristics
Park Park Adi Park Statiisii | Bagh Oldugu Ilce Belediyesi Biiyiikliik
No (m?)
P1 Konyaalt1 Kent Meydani Semt Parki Konyaalti 52.000
P2 Evliya Celebi Parki Mabhalle Parki Konyaalti 1.900
P3 Akdeniz Kent Parki Kent Park1 Muratpasa 90.000
P4 Karaalioglu Parki Kent Parki Muratpasa 70.000
P5 5 Haziran Diinya Giinii Parki Mabhalle Parki Muratpasa 5.200
P6 Falez Parki (2) Semt Parki Muratpasa 45.000
P7 Tiirk Kizilay1 Parki Semt Parki Muratpasa 8.700
P8 Cumhuriyet Parki Mahalle Parki Muratpasga 1.200
P9 Diiden Park Kent Park1 Muratpasa 130.000
Metot belirlenmistir. Budanmig tiirlerin bitkisel tasarim
Parklardaki bitkisel tasarimlarda budanarak baglaminda degerlendirilmesinde, bitkilerin

kullanilan bitki tiirleri, budanma gesitleri, parklardaki

kullanim  yerleri ve

gorevler,
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ustlendikleri

parklarda  yapilan

fonksiyonel
gozlemler ile

fonksiyonel gorevleri olan sinirlama, ydnlendirme,
perdeleme ve vurgulama unsurlart irdelenerek
yapilmigtir.
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Sekil 1. Calisma kapsamindaki parklarin konumu

Figure 1. Location of parks within the scope of the study

Budanan bitkiler budanma cesitleri kapsaminda
ise, gencglestirme budamasi, sekil verme budamasi ve

iriin ~ budamast  agisindan  degerlendirilmistir.
Budanmug tiirlerin kullanim alanlart ile iligkileri ve
bu iliskiler ile sagladigi fonksiyonel katkilar

arasindaki baglantilar da ortaya konmustur. Ayrica,
parklarda bitki tiirlerinin budanarak kullanimindaki
sorunlara  deginilmis ve Oneriler getirilmistir.
Konyaalt: Ilgesi’nde bulunan Konyaalti Kent Parki,
Konyaalt1 Kent Meydani’nin bat1 ve kuzey cephesi
boyunca uzanmakta ve meydan ile park bir biitiin
olusturmaktadir. Bu sebep ile iki alan bir arada ele
aliarak ¢alisma alan1 bir biitlin olarak incelenmistir.

BULGULAR VE TARTISMA
Bitkisel Tasarimda Budanarak Kullanilan Bitki
Tiir Varh@ Acisindan Antalya Parklar

Parklarda budanarak kullanilan bitki tiirleri
sayilarinin  bitki gruplarina, kullanim alanlarina,

budama sekillerine ve bitkilerin sagladiklar
fonksiyonel katkilara gore dagilimi Cizelge 2’de
sunulmustur.  Parklardaki  bitkisel tasarimlarda

budanarak kullanilan bitkiler bitki gruplarina gore
incelendiginde, cali tiirlerinin agag tiirleri ve sarilict
tirlere gére daha ¢ok budandigimi ve budanarak
bitkisel tasarimda fonksiyonel katkilar sagladiklar
belirlenmistir. Budanarak kullanilan agag tiir sayisi 6
adet ile en fazla Konyaalt1 kent meydaninda, ¢ali tiir
sayist 19 adet ile en fazla Akdeniz kent parkinda,
sarilict tiir sayist ise 2 adet ile en fazla Akdeniz kent
parkinda tespit edilmistir. Parklara gore, budanarak
kullanilan toplam bitki tiir sayist degerlendirildiginde
ise Konyaalt1 kent meydan1 ve Akdeniz kent parki
23’er adet bitki ile birinci sirada yer almislardir
(Cizelge 2).

Calisma kapsaminda degerlendirmeye alinan 9
farkli kullanim alanindaki bitkisel tasarimlarda
budanarak kullanilan bitki tiir sayilarmin parklara
gore dagilimi  degerlendirildiginde, parklarda

girislerde budanarak kullanilan bitki tiir sayis1 3 adet
ile en fazla 5 Haziran Diinya Giinii parkinda, park igi
yol kenarlarinda budanarak kullanilan bitki tiir sayisi
15 adet ile en fazla Akdeniz kent parkinda parkin
cevresinde budanarak kullanilan bitki tiir sayisi 3
adet ile en fazla Cumhuriyet parkinda, heykel
etrafinda budanarak kullanilan bitki tiir sayist 13 adet
ile en fazla Akdeniz kent parkinda, park igi yesil
alanlarda budanarak kullanilan bitki tiir sayis1 15 adet
ile en fazla Konyaalti kent meydaninda, havuz
kenarinda budanarak kullanilan bitki tiir sayist 6 adet
ile en fazla Akdeniz kent parkinda, park i¢i sert
zeminlerde budanarak kullanilan bitki tiir sayis1 3
adet ile en fazla Konyaalt1 kent meydaninda, park i¢i
yapilarin ¢evresinde budanarak kullanilan bitki tiir
sayist 5 adet ile en fazla Diiden parkta, oturma
birimleri etrafinda budanarak kullanilan bitki tiir
sayist 2 adet ile en fazla Diiden parkta tespit
edilmistir.  Calisma  kapsamindaki 9  parkta
degerlendirmeye alinan 9 adet kullanim alanlarindan,
park iyi yol kenarlar1 ve park ici yesil alanlar olmak
iizere sadece 2’sinde budanan bitki kullaniminin tiim
parklarda yapildigi belirlenmistir (Cizelge 2).

Parklarda budanarak kullanilan bitki tiirleri
budama sekillerine gore parklarda incelendiginde,
genglestirme budamasinin 13 tiirde yapilmasi ile en
fazla Konyaalti kent meydaninda, sekil budamasinin
23 adet tlirde yapilmasi ile Akdeniz kent parkinda,
¢icek ve meyve verimini artirma budamasmin 2’ser
adet tiirde yapilmas: ile Akdeniz kent parki, Falez
parki (2) ve Karaalioglu parkinda oldugu tespit
edilmistir. Genglestirme ve sekil budamasinin tiim
parklarda budanan tiirlerde yapildigi, ancak ¢icek ve
meyve verimini artirma budamasmin incelenen 9
parktan 3’tinde yapilmadig1 belirlenmistir (Cizelge
2).

Calismada, parklarda budanarak kullanilan bitki
tirleri  sagladigt  fonksiyonel katkilara  gore
degerlendirilmistir. Calisma kapsaminda
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degerlendirmeye alinan fonksiyonel katkilardan
siirlama, yonlendirme, perdeleme ve vurgulama
yararlarin1 budanarak kullaniminda saglayan bitki tiir
sayilarinin parklara gore dagilimi Cizelge 2’de
sunulmugtur. Tim parklarda, budanarak kullanilan
bitki tiirleri ile sinirlama, yonlendirme ve vurgulama
islevlerinin saglandigi, ancak incelenen 9 parktan
sadece 4’tinde budanarak kullanilan bitki tiirlerinin
perdeleme gorevi iistlendigi tespit edilmistir. Bitkisel

tasarimda budanarak kullanimi ile sinirlama yarar
saglayan bitki tiir sayist 13 adet ile en fazla Akdeniz
kent parkinda, yonlendirme yarar1 saglayan bitki tiir
sayist 19 adet ile en fazla Akdeniz kent parkinda,
perdeleme yarar1 saglayan bitki tiir sayist 6 adet ile
en fazla Konyaalti kent meydaninda, vurgulama
yarar1 saglayan bitki tiir sayis1 16 adet ile en fazla
Konyaalti kent meydaninda belirlenmistir (Cizelge
2).

Cizelge 2. Parklarda budanarak kullanilan bitki tiirleri sayilarmin dagilimlar
Table 2. Distribution of the number of pruned plant species in parks

or e Budama .
Blfk] Gruplarma Kullamim Alanlarina Gére Tiir Sekline FonkS|y0fl el
Park Park Ads G?re Sayisi Gére Tiir K?tkl Saglayan
No Tiir Sayis1 Sayist Tiir Sayis1
AlcCc|s|TTS|1 3456|789 |c|s|c|s|Y|P]|V
P1 | Konyaalti Kent 6 16| 1| 23 |1|20|1]2]13]2|3 |00 |13]|17|0]|7|11]6 |16
Meydani
P2 | Evliya Celebi Parki 4] 4 8 |15 10| 4 olo|o|l4|5|0|l3|4]|0]3
P3 | Akdeniz Kent Parki 2 |19 23 [1]15[1]3] 10 12011 23]|2]13]19] 212
P4
Karaalioglu Parki 3122|015 |18 |oj1|7|4l0o|21|2|6|12|2]7]|9]1]12
PS |5 Haziran Diinya Giinii | 5 | 6 | ¢ | 19 |3 2lol 2 (1|01 1|5 |9l1]lal6 |00
Parki
P6 | palez Parki (2) 3180112 1/ols5|1|1]0|0o|6|11|2|1]|5]|0]7
P71 Tiirk Kizilay: Parki 2070 9 |1 1lo|s5 (1|1 |1|1|3|8|1|5]3]|2]|6s6
P8 | Cumhuriyet Parks 2|5]1] 8 |0 3/0] 3 olo|o|4]|7]|0|l5|2|0]3
P9 | Diiden Park 2119( 0|21 |2{12|1]/0o|l6|1|0|5 |2 |7 |18]1]10[13]| 0 |10

Bitki Gruplari; A; Agag, C; Cali, S; Sarilici, TTS; Bitki gruplarina gére toplam tiir sayisi. Kullanim Alani; 1: Girisler, 2:
Park i¢i yol kenarlari, 3: Parkin gevresi, 4: Heykel ve plastik objeler ile birlikte, 5: Park i¢i yesil alanlar, 6: Havuz kenarlari,
7: Park ici sert zeminler, 8: Park i¢i yapilarin ¢evresinde, 9: Oturma birimleri etrafinda. Budama Cesidi; G; Genglestirme
budamasi, S; Sekil budamasi, C; Cigek ve meyve artirma budamasi. Fonksiyonel Katki; S: Siirlama, Y: Yo6nlendirme, P:

Perdeleme, V: Vurgulama.

Kullammm  Alanlari, Budama Sekilleri ve
Ustlendikleri  Fonksiyonel Gorevlere Gore
Antalya Parklarinda Budanarak Kullanilan Bitki
Tiirleri

Antalya parklarindaki bitkisel tasarimlarda
budanarak kullanilan bitki tiirleri, kullanim alanlari,
budama sekilleri ve iistlendikleri fonksiyonel katkilar
Cizelge 3’de sunulmustur. Caligma kapsaminda
incelenen 9 parkta, 12’sinin agag, 40’min ¢ali ve
4’{inilin sarilict tiir olmak tizere toplam 56 adet bitki
tirlinlin bitkisel tasarimlarda budanarak kullanildig:
tespit edilmistir. Budanarak kullanildig: tespit edilen
56 bitki tlirliniin Antalya kosullarinda gosterdigi
yapraklanma durumu degerlendirildiginde, 6’sinin
yaprak doken, 1’inin yar1 herdem yesil ve 49’unun
ise herdem yesil 6zellik gosterdigi belirlenmistir. Bu
calisma sonucuna benzer sekilde, Comune ve
Suriani-Affonso (2014) Brezilya’nin Guarapuava
ilgesinde ii¢ kentsel yesil alanda yaptiklari ¢aligmada,
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incelenen  alanlardaki  agaclarm %  46'sinin
budandigini belirlemislerdir.

Incelenen 9 parkin 8’inde budanarak kullanimi
ile en fazla bulunan 2 tiirden biri olarak tespit edilen
Ficus retusa ‘Nitida’’nin genglestirme ve sekil verme
budamasi yapilarak, park i¢i yol kenarlarinda, park
cevresinde, park ici yesil alanlarda, havuz kenarinda
ve park i¢i sert zeminlerde kullanilarak bitkisel
tasarimlarda sinirlama, ydnlendirme, perdeleme ve
vurgulama olmak fizere tiim fonksiyonel katkilari
sagladig1 belirlenmistir. Sekiz adet parkta budanarak
kullanilan ve en fazla bulunan tiirlerden digeri olan
Pittosporum tobira ‘Nana’ tiiriiniin ise genglestirme
ve sekil verme budamasi yapilarak, girislerde, park
ici yol kenarlarinda, park ¢evresinde, heykel
cevresinde, park ici yesil alanlarda ve havuz
kenarinda kullanilarak bitkisel tasarimlarda tim
fonksiyonel katkilar1 sagladigi tespit edilmistir

(Cizelge 3).




S. Kosa

Cizelge 3. Parklarda budanarak kullanilan bitki tiirleri, kullanim alanlar1 ve istlendikleri fonksiyonel katkilar
Table 3. Plant species used in pruning in parks, their usage areas and their functional contributions

B. Kullanim Alam Budama Sekli Fonksiyonel Katki K
No Bitki Ad1 1 2 3 4 5 6 7 8 9 G N C S Y P \% P
S
P
1 Abelia grandiflora P9 P3 P3 9 P3 P9,P3 2
2 Bauhinia variegata P8 P8 P8 P8 1
3 Berberis thunbergii P3 P3 P3 P3 1
P
4 Bougainvillea glabra P5 P1 P1P5 | 5 P1 P5 P1,P5 2
5 Bougainvillea spectabilis P3 P3 P3 P3 1
6 Buxus sempervirens P3 P3 P3 1
7 Callistemon citrinus P9 P3 P3 P3,P9 P3,P9 P3,P9 P9 2
8 Chaenomeles japonica P3 P1 P3 P1,P3 P3 P3 P1,P3 2
P4 P3,P4 P3
9 Citrus aurantium P3,P4 P5 P5 P4 P5 P5 P5 P3,P5 P4,P5 3
10 Cotoneaster dammeri P3 P3 P3 1
1 Cotoneaster franchetii P4 P4 P4 P4 P4 1
P2
12 Cotoneaster horizontalis P8 P2,P8 | P8 P8 P2 2
13 Cupressus arizonica P1,P2 P2 P1,P2 P1 P1 P1,P2 2
P1
P3
P5 P1,P2 P2 P1,P2 P1,P2
P6 P5, P5 P1 P3,P5 P3,P5 P1,P5
14 Cupressus macrocarpa P7 P6,P7 P7 P2 P1 P6,P7 P5,P6P7 P6,P7 P7 6
15 Duranta repens P9 P9 P9 P9 1
16 Eriobotrya japonica P7 P7 P7 P7 1
17 Euonymus fortunei P2 P2 P2 1
P1
P4 P1,P3
18 Euonymus japonicus P3 P4 P9 P4 P4,P9 P1,P3 P3,P4 P1 P4,P9 4
Euonymus japonicus
19 ‘Albomarginatus’ P3 P3 P3 P3 1
20 Ficus australis P9 P9 P9 P9 1
21 Ficus benjamina P6 P6 P6 1
22 Ficus elastica P1 P1 P1 P1 P1 1
P1,P3
P3 P4 P4,P5 P1,P4
23 | Ficus retusa “Nitida’ P5 P6 P6 | P4 | PL P1P3 | P6 P3 P5 P4 | P5P6 8
P4
24 Hibiscus rosa-sinensis P4 P6 P4,P6 | P6 P6 P4,P6 2
25 Jasminum nudiflorum P8 P8 P8 P8 P8 1
P1
P3 P1,P3 P1,P3
P5 | P3,P4 P8 P4,P5 P4,P8 P3,P4 P1 | P4pP5
26 Juniperus horizantalis P9 | P5 P9 P4 | P1P5 | P8,P9 P9 P9 P3 | P9 6
27 Juniperus media P3 P3 P3 P3 P3 1
28 Juniperus sabina P3 P3 P3 P3 P3 1
P3,P6
29 Laurus nobilis P6 P3 P6 P9 | P3 P6,P9 P9 3

Kullanim alam; 1: Girigler, 2: Park i¢i yol kenarlari, 3: Parkin gevresi, 4: Heykel ve plastik objeler ile birlikte, 5: Park igi
yesil alanlar, 6: Havuz kenarlari, 7: Park i¢i sert zeminler, 8: Park i¢i yapilarin gevresinde, 9: Oturma birimleri etrafinda.
Fonksiyonel katki; S: Sinirlama, Y: Yonlendirme, P: Perdeleme, V: Vurgulama. Budama Cesidi; G; Genglestirme
budamasi, §; Sekil budamasi, C; Cicek ve meyve artirma budamasi. KPS; Kullanilan park sayisi. Park Numaralari; P1;
Konyaalti Kent Meydani, P2; Evliya Celebi Parki, P3; Akdeniz Kent Parki, P4; Karaalioglu Parki, P5; 5 Haziran Diinya
Giinii Parki, P6; Falez Parki(2), P7; Tiirk Kizilay1 Parki, P8; Cumhuriyet Parki, P9; Diiden Parki.
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Cizelge 3’iin devamu. Parklarda budanarak kullanilan bitki tiirleri, kullanim alanlar1 ve iistlendikleri fonksiyonel

katkilar
Contuniation of Table 3. Plant species used in pruning in parks, their usage areas and their functional
contributions
B. Kullanim Alam Budama Sekli Fonksiyonel Katki K
No Bitki Ad1 1 2 3 4 5 6 7 9 G S C S Y P \ P
S
30 Ligustrum japonicum P1 P1 P1 P1 P1 P1
P1,P3 P1,P3
31 Ligustrum ovalifoium P1,P3 P1,P7 P5,P7 P1,P5 | P5,P7
P9 P9 P5 P7 P5P9 P9 P9 P7,P9 | P9 P9 5
Ligustrum ovalifolium
32 ‘Aureum’ P1,P9 P9 P1,P9 P1,P9 P1,P9 | P1,P9 2
Ligustrum japonicum
33 ‘Texanum Variegatum’ P6,P7 P7 p7 P6,P7 P6,P7 P7 P6 P7 2
34 Lonicera caprifolium P3 P3 P3 1
35 Mahonia aquifolium P3 P3 P3 P3 1
36 Morus alba ‘Pendula’ P4 P4 P4 P4 1
P1 P1,P3
P3,P4 P6 P1,P3 P4,P6 P1,P3
37 Nerium oleander P7,P9 P7 P9 P6,P7 P7,P9| P6 P9 P3,P9| P1 P4,P6P7| 6
Nerium oleander
38 ‘Varjegata’ P1 P1 P1 P1 1
39 Phoenix dactylifera P1 P1 P1 P1 1
40 Photinia x fraseri P4 P9 P4 P9 P4 P4 P4,P9 2
41 Pittosporum tobira P3 P4 P3,P4 P3,P4 P3 P3,P4 P4 2
P1 P1,P3
P3,P4 P3 P3,P4 P4,P5 P1,P3 P1,P3
Pittosporum tobira P5,P7 | P8 P6 P5, P6,P7 P4,P7 | P4P5| P3 P4,P5
42 ‘Nana’ P6 P8P9 | P9 P1 P7 P7,p8 P5 P8,P9 P8,P9 | P8P9| P7 P6 8
Pleioblastus
43 argenteostriatus P3 P3 P3 P3 P3 1
P1 P1,P3 P1,P4
P1,P3 P5 P4,P5 P4,P5 P5,P8
44 Pyracantha coccinea P8 P8 P9 P8 P4 P4 P8 P8,P9 P3,P4 | P1,P3 P9 6
Pyracantha coccinea
45 ‘Nana' P1 P1 P1 P1 P1 1
46 Rosmarinus officinalis P9 P9 P9 1
47 Ruscus aculeatus P4 P4 P4 P4 1
P3,P6 P3,P6
48 Ruellia brittoniana P9 P3,P6 P6 P9 P3,P6 P9 3
49 Senecio bicolor P9 P9 P9 P9 1
50 Solanum rantonetti P9 P6 P9,P6 P9,P6 P9 P9 P6 2
Sophora japonica
51 ‘Pendula’ P1 P1 P1 1
P1 P1,P2 P1,P2
52 Spiraea * vanhouttei P6 P2 P6 P6 P2 P6 P1 3
P1,P2 P1,P3 P1,p2
P2 P3 P1 P1,P2 P5,P7 P1,P2 P3,P5
53 Thuja orientalis P5 P5,P7 P3 P9 P9 P3 P9 P2 P3,P7| P1 P7,P9 6
Thuja orientalis
54 ‘Compacta’ P4 P4 P4 P4 P4 1
PSP P1,P5 P1,P5 P1,P5
55 | Viburnum lucidum P1,P9 P1 P7P9 | 7 P5 P7,P9 P7,P9 | P9 P7PL | P7,P9 | 4
P2,P3 P1,P2 P2,P3 | P2,P3]
P4, P2,P3P4,P| P3,P4 P4,Pg | P4,P8
56 | Viburnum tinus P8,P9 | P8 P3 P1 P9 8P9 P8,P9 P9 P9 PLP3 | 6

Kullamim alany; 1: Girigler, 2: Park i¢i yol kenarlari, 3: Parkin ¢evresi, 4: Heykel ve plastik objeler ile birlikte, 5: Park ici
yesil alanlar, 6: Havuz kenarlari, 7: Park i¢i sert zeminler, 8: Park i¢i yapilarin gevresinde, 9: Oturma birimleri etrafinda.
Fonksiyonel katki; S: Sinirlama, Y: Yonlendirme, P: Perdeleme, V: Vurgulama. Budama Cesidi; G; Genglestirme
budamasi, S; Sekil budamasi, C; Cigcek ve meyve artirma budamasi. KPS; Kullanilan park sayisi. Park Numaralari; P1;
Konyaalti Kent Meydani, P2; Evliya Celebi Parki, P3; Akdeniz Kent Parki, P4; Karaalioglu Parki, P5; 5 Haziran Diinya
Giinii Parki, P6; Falez Parki(2), P7; Tiirk Kizilay1 Parki, P8; Cumhuriyet Parki, P9; Diiden Parki.

Kullanim alanlarma goére parklarda budanarak
kullanilan bitki tiirleri degerlendirildiginde, girislerde
budanarak kullanilan tiir say1sinin, 5’1 ¢ali ve 1’1 agag
olmak tizere toplam 6 adet oldugu, en fazla kullanilan
tirtin ise 5 adet parkta bulunma ile Cupressus
macrocarpa oldugu tespit edilmistir. Park igi yol
kenarlarinda budanarak kullanilan tiir sayisinin, 32’si
cali ve 7’si agag¢ olmak tizere toplam 39 adet oldugu,
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en fazla kullanilan tiiriin ise 6 adet parkta bulunma ile
Pittosporum tobira ‘Nana’ oldugu tespit edilmistir.
Parkin ¢evresinde budanarak kullanilan tiir sayisinin,
5’1 ¢ali ve 2’si aga¢ olmak fiizere toplam 7 adet
oldugu, en fazla kullanilan tiiriin ise 3 adet parkta
bulunma ile C. macrocarpa oldugu tespit edilmistir.
Heykel ¢evresinde budanarak kullanilan tiir sayisinin,
hepsi cali tiirii olmak tizere 6 adet oldugu ve her



parkta farkli bir ¢ali tiirli olmak iizere 6 adet parkta
kullanildig: tespit edilmistir. Park i¢i yesil alanlarda
budanarak kullanilan tiir sayisinin, 29°u ¢ali ve 8’i
agac olmak tizere toplam 37 adet oldugu, en fazla
kullanilan tiirlerin ise 4’er adet parkta bulunma ile
Juniperus horizontalis ve P. tobira ‘Nana’ oldugu
tespit edilmistir. Havuz kenarinda budanarak
kullanilan tiir sayisinin, 10’u ¢ali, 1’i aga¢ ve 1’i
sarilic1 olmak iizere toplam 11 adet oldugu, en fazla
kullanmlan tiiriin ise 5 adet parkta bulunma ile P.
tobira ‘Nana’ oldugu tespit edilmistir. Park i¢i sert
zeminlerde budanarak kullanilan tiir sayisinin, 2’si
cali, 3’0 aga¢ ve 1’i sarilici olmak iizere toplam 6
adet oldugu, her parkta farkli bir tiir olmak {izere 6
adet parkta kullanildigi tespit edilmistir. Park igi
yapilarin  ¢evresinde budanarak kullanilan tiir
sayisinin, hepsi ¢ali tlirli olmak iizere toplam 8 adet
oldugu, en fazla kullanilan tiirlerin ise 2’ser adet
parkta kullanilma ile Viburnum lucidum ve
Ligustrum ovalifolium tiirleri oldugu tespit edilmistir.
Oturma birimleri etrafinda budanarak kullanilan tiir
sayisinin, 5’1 ¢ali ve 1’1 aga¢ olmak {izere toplam 6
adet oldugu, en fazla kullanilan tiiriin ise 2 adet
parkta bulunma ile V. lucidum oldugu tespit
edilmistir. Kullanim alanlarina gore tir gesitliligi
degerlendirildiginde, en fazla tiir gesitliliginin 39 tiir
ile park i¢i yol kenarlarinda oldugu, en az tiir
cesitliliginin ise 6’sar adet tiir ile girisler, heykel
cevresi, park ici sert zeminler ve oturma birimleri
cevresinde oldugu tespit edilmistir. Budanmis olan
17 adet tlrlin yalmz bir kullanim alaninda
kullanildigi, 39 adet tiiriin ise birden fazla kullanim
alaninda bulundugu tespit edilmistir. 6 adet farkli
kullanim  alaninda  bulundugu tespit edilen
Pittosporum tobira ‘Nana’ en fazla kullanim alaninda
yer alan tiir olurken, bunu 5’er adet kullanim
alaninda tespit edilme ile Cupressus macrocarpa,
Ficus retusa ‘Nitida’ ve Ligustrum ovalifolium tiirleri
takip etmistir.

Budama sekline gore parklarda budanarak
kullanilan  bitki  tiirleri  degerlendirildiginde,
genclestirme budamasinin 4’ agag, 27’1 ¢ali ve 3’1
sarilict olmak {izere toplam 34 tiirde yapildigy,
genglestirme budamasi yapilarak en fazla kullanilan
tirlin 5 adet parkta bulunma ile Viburnum tinus
oldugu belirlenmistir. Sekil budamasinin 10°u agag,
38’1 gal1 ve 2’si sarilic1 olmak {izere toplam 50 tiirde
yapildigi ortaya konmustur. Sekil budamasi yapilarak
en fazla kullanilan tiirlerin ise Juniperus horizontalis,
P. tobira ‘Nana’, Cupressus macrocarpa, Nerium
oleander ve Pyracantha coccinea tiirleri oldugunu ve
bunlarin 6 adet parkta bulundugu tespit edilmistir.
Cigek ve meyve verimini artirma budamasinin 3’1
agac ve 4’0 c¢ali olmak iizere toplam 7 tiirde
yapildigl, ¢icek ve meyve verimini artirma budamasi
yapilarak en fazla kullanilan tiiriin ise 2 adet parkta
bulunan Citrus aurantium oldugu belirlenmistir.

S. Kosa

Budanan 18 tiirde yalniz bir ¢esit budama yapilirken,
34 tiirde 2 ¢esit, 4 tiirde ise 3 ¢esit budamanin da
yapildigr tespit edilmistir. Tek yapilan budamanin
daha c¢ok sekil budamas: oldugu, tiim budama
cesitlerinin  yapildigi tiirlerin ise Chaenomeles
japonica, Citrus aurantium, Hibiscus rosa-sinensis
ve Nerium oleander tiirleri oldugu belirlenmistir.

Bitkisel tasarimlarda sagladigi fonksiyonel
katkilara gore parklarda budanarak kullanilan bitki
tirleri degerlendirildiginde, sinirlama yararimi 4’
agag, 25’1 ¢alt ve 3’0 sarilict olmak tizere toplam 32
tirtin sagladigi, siirlama yarari saglayarak en fazla
kullanilan tiirlerin 5°er adet parkta bulunma ile
Viburnum tinus ve Juniperus horizontalis oldugu
belirlenmistir. Yonlendirme yararini 8’1 agag, 32’si
cali ve I’i sarilict olmak iizere toplam 41 tiiriin
sagladigl, yonlendirme yarari saglayarak en fazla
kullanilan tiirlerin 6’sar adet parkta bulunma ile C.
macrocarpa ve P. tobira ‘Nana’ oldugu
belirlenmistir. Perdeleme yararmi 2’si aga¢ ve 6’s1
cal1 olmak {izere toplam 8 tiiriin sagladigi, perdeleme
yarari saglayarak en fazla kullanilan tiirlerin ise 2’ser
adet parkta bulunma ile Juniperus horizontalis ve P.
tobira ‘Nana’ oldugu belirlenmistir. Vurgulama
yararint 10’u agag, 27’°si ¢ali ve 4’ sarilict olmak
lizere toplam 41 tiirlin sagladigi, vurgulama yarari
saglayarak en fazla kullanilan tiiriin ise 6 adet parkta
bulunma ile Thuja orientalis oldugu belirlenmistir.
Bazi tiirlerin yalniz bir fonksiyonel katki saglarken
bazi tiirlerin ise birden fazla yarar sagladigi ortaya
konmustur (Cizelge 3). Sadece bir adet fonksiyonel
katk1 saglayan tiir sayisinin 11 oldugu belirlenmistir.
Euonymus japonicus, Ficus retusa ‘Nitida’,
Juniperus horizontalis, Nerium oleander,
Pittosporum tobira ‘Nana’, Thuja orientalis ve
Viburnum lucidum tiirleri olmak tizere toplam 7 adet
tiriin ise parklarda budanarak kullanimi ile tiim
fonksyionel yararlar1 sagladigi tespit edilmistir.
Fonksiyonel katki saglamada en az tiir ¢esitliligi 8 tiir
ile perdeleme yararin1 saglamada, en fazla tiir
cesitliligi ise 41er tiir ile yonlendirme ve vurgulama
yararlarim1  saglamada  belirlenmistir.  Sinirlama
yararint saglamada ise 32 farkl: tiir kullanilmistir.

Bu calisma kapsaminda bazi parklarin simir
bolgelerindeki ve yesil alan igindeki bitkilerde
yapilan budamalarin ¢ok derin bir sekilde ve uygun
olmayan zamanda yapilarak bitkilerin sagligini
olumsuz etkiledigi tespit edilmistir. Bu sonug,
YongShik et al. (1999), Kore’de Taegu Metropol
alaninda mahalle parkinda, sokakta ve konut
alanlarindaki 20 aga¢ tirii lizerinde budama
yonetiminin zayif oldugu ve budanmis pargalarin
bdcekler veya bakteriler tarafindan istila edilebilecegi
ve glirlimeye egilimli olabilecegi yoniindeki tespitleri
ile benzemektedir. Sekil 2°de, parklardaki farkli
kullanim noktalarinda budanmis bitki tiirlerine ait
gorlintiiler yer almaktadir.
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Park simirlarinda budanmus tiirler

Park ici yol kenarlarinda budan

Heykeller ¢evresinde budanmis tiirler

ARy ; < T Pigcs

Sekil 2. Parklardaki farkli kullanim noktalarinda budanmus bitki tiirleri
Figure 2. Pruned plant species at different points in parks

236



SONUC

Antalya kent parklarinda, odunsu bitki
grubunda yer alan, aga¢, cali ve sarilict bitki
tiirlerinin, daha ¢ok sekil verme budamasi olmak
iizere, genclestirme budamasi ve bitki verimini

artirmaya yonelik budama yapilarak, bitkisel
tasarimlarda siirlama, yonlendirme, vurgulama ve
perdeleme gorevleri iistlendikleri bu calisma
sonucunda belirlenmistir. Calisma kapsaminda

incelenen 9 parkta, 12’sinin agag, 40’min ¢ali ve
4’{inilin sarilici tiir olmak iizere toplam 56 adet bitki
tirtinlin bitkisel tasarimlarda budanarak kullanildig:
ve bu tiirlerden 49’unun herdem yesil o6zellik
gosteren tiirler oldugu belirlenmistir.

Budanarak kullanimi en yaygin olan agag
tirlerinin, Ficus retusa ‘Nitida® ve Cupressus
macrocarpa oldugu, c¢ali tiirlerinin ise, Juniperus
horizantalis, Nerium oleander, Pyracantha coccinea,
Pittosporum tobira ‘Nana’, Ligustrum ovalifolium,
Viburnum tinus ve Viburnum lucidum oldugu, sarilici
tirtinlinse Bougainvillea glabra oldugu tespit
edilmistir.

Bu c¢alisgma ile kent parklarindaki farkli
kullanim alanlarinda budanarak kullanilan ve farkli
fonksiyonel  gorevler istlenen  bitki tiirleri
belirlenmistir. En fazla budanarak kullanilan bitki tiir
cesitliliginin park icin yol kenarlarinda ve park ici
yesil alanlar igerisinde oldugu, bu alanlarda budanan
tirlerin daha c¢ok smirlama, yonlendirme ve
vurgulama gorevleri istlendikleri tespit edilmistir.
Bitkilerin bu fonksiyonel katkilari saglamalari igin
daha ¢ok geometrik sekillerde sekil budamast
yapilarak kullanildiklart belirlenmistir.

Incelenen  parklarin  park  statiileri  ve
biiyiikliiklerine gore budanmig tiirlerin  kullanim
durumlart degerlendirildiginde, kent parki ve semt
parki gibi biiyiik parklarda budanarak kullanilan bitki
tiir gesitliliginin mahalle parklar1 gibi kiigiik parklara
gore daha fazla oldugu ortaya ¢ikmistir. Bu calisma
kapsaminda degerlendirilen 9 parkin iki farkli ilge
belediyesine bagli bulundugu bilinmekle birlikte,
parklarin bitkisel tasarimlarinda budanarak kullanilan
bitki tiirlerinin kullanim alanlart ve budanma
sekillerinin parklarin bagli oldugu belediyeye gore
benzerlik veya farkliliklar gosterdigi tespit edilmistir.
Ornegin, sekil verme budamasi yapilarak form
kazandirilan Cupressus macrocarpa tiiriiniin belirli
araliklarla park sinirlarinda sinirlama elemani olarak
kullanim sekli, Muratpasa Belediyesi’ne bagl
mabhalle parklarinda tipik benzerlik gostermektedir.

Bu c¢alisma sonucunda, budanarak kullanilan
bitkilerin parklarin tiimiinde bitkisel tasarima
fonksiyonel anlamda olumlu katkilar sagladiklar
ortaya c¢ikmustir. Caligma kapsaminda karsilasilan
genel sorun ise tilirlerin farkli zamanlarda farkli
sekillerde budama isteklerinin oldugu bilgisinin
bilinmesine ragmen, parklarin bakim takvimlerinde

S. Kosa

bu zaman ve isteklere uyulmayip, belli donemlerde
biitiin tiirlerin aynt anda budanmasidir. Bir diger
sorun ise, derin budama ile aga¢ ve ¢alilarin estetik
goriintiistiniin ~ bozulmasidir.  Parklarda  ayni
mevsimde ve aym1 zamanda, tiir ayirt etmeden
budama yapmak bitkisel tasarimi olumsuz anlamda
etkileyebildigi gibi bitki saglig1 acisindan da sorunlar
teskil edebilmektedir. Bu nedenle, parklarda budama
zamanlarimin, Dbitki tirlerinin  Ozelliklerine ve
isteklerine gore olusturulacak bir bakim takvime
bagli olarak belirlenmesi gerekmektedir.

Kent ortamindaki bitkisel tasarimlarda, bitki
tiirlerinin budanarak kullanimlari ile istlendikleri bir
gorev yoksa ve bir yapisal unsura veya sirkiilasyona
verdigi bir zarardan dolayr budanmalarin1 gerektiren
bagka herhangi bir durum da s6z konusu degilse,
ozellikle hava kirliligini azaltma ve Onleme
etkilerinden dolayr miimkiin oldugunca yogun ve
derin budama isleminden kaginmak gerekmektedir.

Bu calisma sonucunda Antalya’da bulunan 9
adet parkta budanarak kullanildig1 tespit edilen 56
adet tiiriin farkli budama sekilleri ile parklarin ¢esitli
noktalarinda stlendikleri fonksiyonel katkilarin
belirlenmis olmasina dair bilgiler, gelecekte Akdeniz
bolgesinde veya bu bolgeye benzer ekolojik kosullara
sahip yerlerde, tasarimcilar tarafindan bitkisel
tasarimlarda kullanilabilecek bilgiler olacaktir.

Cikar Catismasi Beyani
Yazar, ¢ikar catismasi olmadigini beyan eder.
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OZ: Bu arastirma; dogu gecit bolgesinde bazi yerfistig1 cesitlerinin verim ve verim unsurlarm
belirlemek amaciyla ana {irlin sartlarinda yiriitilmiistir. Denemede Gazipasa, Batem-5025, Cihangir,
Florispan, NC-7, Georgia Green, Sultan, Halisbey, Arioglu-2003 ve Osmaniye-2005 c¢esitleri
kullanilmustir. Tesadiif bloklart deneme desenine goére ii¢ tekrarlamali olarak kurulan denemede,
Ozelliklere iliskin yapilan istatistiki analizlerde, onemli farkliliklar tespit edilmistir. Arastirma
sonucunda; bitki boyu 14.83-29.60 cm, dal sayis1 5.10-7.96 ad./bit., 100 meyve agirligi 96.00-251.00 g,
verim 352.01-553.45 kg/da, i¢ oran1 % 55.81- % 72.98 ve bitki basina meyve sayisi ise 35.04-70.66
ad./bit. arasinda degisim gostermistir. En yiiksek verim 553.45 kg/da ile Cihangir c¢esidinden elde
edilirken, en diisiik verim ise 352.01 kg ile Gazipasa ¢esidinden elde edilmistir.

Anahtar Kelimeler: Arachis hypogaea L., Yerfistig1, Cesit, Verim

Determination of Yield and Yield Components of Some peanut (Arachis hypogaea L.) cultivars
grown in East Passage Area

ABSTRACT: This research; it was carried out under the main product conditions in order to determine
the yield and yield components of some peanut varieties in the eastern passage region. Gazipasa,
Batem-5025, Cihangir, Florispan, NC-7, Georgia Green, Sultan, Halisbey, Arioglu-2003 and Osmaniye-
2005 were used in the experiment. In research, which was established in three repetitions according to
the Randomized Complete Block Design, significant differences were detected in the statistical
analysis regarding the features. As a result of the research; plant height 14.83-29.60 cm, branch number
5.10-7.96 piece/plant, 100 fruit weight 96.00-251.00 g, yield 352.01-553.45 kg da’, internal rate 55.81-
72.98% and number of fruit per plant 35.04-70.66 piece/plant were showed change between. The
highest yield was obtained from Cihangir variety with 553.45 kg da, while the lowest yield was
obtained from Gazipasa variety with 352.01 kg da™.

Keywords: Arachis hypogaea L., Peanut, Variety, Yield

GIRIS

Yerfistigi (Arachis hypogaea L.) bitkisi, 40
derece giiney ve 40 derece kuzey enlem dereceleri
arasinda ¢ok genis bir adaptasyon alanina sahip
olmasina ragmen, vejetatif ve generatif bitki gelisimi
ile verim ve kalite olusumu agisindan ¢evresel
faktorlerden ¢ok fazla etkilenmektedir. Yerfistig

bitkisi, sicakliga duyarli olup biiyiime ve gelisme
izerine dnemli derecede rol oynar. Sicaklik arttikca
yetigsme siiresi de buna paralel olarak kisalmaktadir.
Yerfistig1 bitkisinin sicakliga gostermis oldugu tepki
yetisgme donemlerine gore farklilik gostermektedir.
Tohumlar; kiiltiirel bakim ve ekolojik sartlara gore

Bu makaleye atifta bulunmak igin / To cite this article: Boydak, E., 2020. Dogu Gegit Bolgesinde Yetistirilen Baz1 Yerfistig1 (Arachis
hypogaea L.) Cesitlerinin Verim ve Verim Unsurlarmin Belirlenmesi. Atatiirk Univ. Ziraat Fak. Derg., 51 (3): 239-242.
doi: 10.17097/ataunizfd.678628

ORCID: https://orcid.org/0000-0002-3466-5356


https://orcid.org/0000-0002-3466-5356
https://orcid.org/0000-0002-3466-5356

Dogu Gegit Bolgesinde Yetistirilen Baz1 Yerfistigi (Arachis hypogaea L.) Cesitlerinin Verim ve Verim Unsurlarinin Belirlenmesi

degismek kaydiyla yiiksek yag (%45-60) ve protein
(%22-30) igerigine sahiptir. Ayrica yerfistigi
tohumlari, protein, karbonhidrat ve vitamin igermekle
beraber, cerez olarak tiiketilmekte, sabun yapiminda
ve pastacilik sanayinde kullanilmaktadir. Saplar
yiiksek miktarda protein igerdigi i¢in hayvan yemi
olarak kullanilabilmektedir (Ulger, 2010).
Yerfistiginin bir ¢ok karakter yoniinden genis bir
genetik varyasyona sahip oldugunu bildirmekte ve
her bolge icin gerekli tarimsal tekniklerin
belirlenerek o bolgeye uygun ¢esitlerin  tespit
edilmesi gerekliliginin 6nemli oldugunu ve birgok
islah¢inin  son yillarda, korelasyon katsayilarinin
dogrudan ve dolayl: etkileri iizerine yogunlastiklarini
bildirmistir. Farkli yerfistig1 c¢esitleri ile degisik
bolgelerde yapilan arastirmalarda, 100 meyve
agirligy, birincil dal sayisi, 100 tohum agirligt, bitki
bagina meyve sayisi ve i¢ orani gibi parametrelerin
dane verimi lizerine c¢ok etkili parametreler oldugu
bildirilmistir (Caliskan vd., 2000). Yerfistigin
tariminda  bitki yogunlugunun ¢eside, ekolojik
sartlara, biiyime formuna gére  degistigini
soylemekle beraber, dik biiylime formuna sahip
cesitlerin daha sik ekilebildigini bildirilmektedir
(Kurt ve Arioglu, 2008). Yerfistiginda, sicaklik
bakimindan vejetatif donem generatif déneme gore
daha hassas olup, 6zellikle tam ci¢ceklenme ve meyve
olusum doéneminde 40 dereceyi asan hava sicakligi
cicek sayisini arttirmakta, fakat meyve tutma oranini,
meyve agirligini ve tohum verimini azaltmaktadir
(Vara Prasad ve ark.. 2000).

Yerfistiginda tane verimi, vejetasyon periyodu
icerisinde birbirini izleyen farkli fenolojik donemler
ile bu donemlerdeki fizyolojik ve morfolojik
faktorlerin karsilikli etkilesimleri sonucu olusan gok
karmagik bir 6gedir. Tane verimi bitkinin ¢ikigindan

hasat olgunluguna kadar biitiin gelisme dénemlerinde
etkili olan faktorlerin degisik oranlardaki katkilariyla
meydana gelmektedir (Onemli, 2005).

Yerfistigi bitkisinin genotiplerinin agronomik
performanslarini  belirlemek  amactyla  farkli
bolgelerde yapilan calismalarda, meyve veriminin
601.6 kg/da (Local)-396.6 kg/da (Florispan), Bitki
boyunun 37.3 cm (Florispan)- 23.9 cm (NC-7)
arasinda degistigi (Canavar ve Kaynak, 2008), ic
orani %66.0 (12008) - %36.0 (PF-161317) arasinda
(Cil vd., 2011 a), bitki bagina meyve sayisinin 47.0
adet/bitki (Batem-5025) - 18.3 adet/bitki (ICGV-
00440) arasinda (Cil vd., 2011b) bildirilmistir.

Bolgede yerfistig1 tiretiminin yapilabilmesi igin
bazi yerfistigi ¢esitlerinin  bélge kosullarinda
yetistirilebilme olanaklarini ortaya koymak ve uygun
¢esidi belirlemek amaciyla bu ¢aligma Bing6l ili” nde
yiirtitiilmiistir.

MATERYAL VE METOT

Bu calisma Bingdl ovasinda kiralanan 1042
metre rakimdaki bir ¢ift¢i tarlasinda yiritilmistiir.
Denemede materyal olarak Gazipasa, Batem-5025,
Cihangir, Florispan, NC-7, Halisbey, Sultan, Georgia
Green, Osmaniye-2005 ve Arioglu-2003 yerfistig
gesitleri  kullanilmugtir. Deneme alanimin  toprak
analizleri; Bingdl Universitesi, Ziraat Fakiiltesi,
Toprak Bilimi ve Bitki Besleme Bolimii
Laboratuvarinda yapilmis olup, analiz neticesinde
deneme kurulan arazinin topragi; hafif alkali (pH
7.8), kire¢ oran1 (%8.66), organik maddesi (%0.63),
fosfor igerigi (14.9 kg ha P,Os), potasyum igerigi
(330 kg ha! K;0), demir yoniinden ¢ok yiiksek (6.46
ppm) olup, bakir (1.49 ppm), manganez (2.14 ppm)
ve ¢inko (1.52 ppm) bakimindan ise orta seviyededir.

Cizelge 1. Bingol ilinde, uzun yillar (1984-2013) ve 2012 yilina ait baz1 meteorolojik degerler
Table 1. In Bingol province, in 2012 and long seasons meteorological values (1984-2013)

Ort. Sicaklik (°C)

Ort. Nem (%)

Top. Yagis Ort. (mm)

Aylar 2012 Uzun yular 2012 Uzun yullar 2012 Uzun yular
Mayis 16.9 16.2 56.5 54.2 65.5 74.8
Haziran 24.7 22.3 331 42.7 11.0 21.0
Temmuz 27.6 26.8 27.4 36.2 0.2 6.1
Agustos 27.2 26.4 26.8 35.6 0.6 4.4
Eyliil 22.6 21.0 29.3 415 0.8 13.7
Ekim 16.3 14.0 52.3 58.0 62.1 70.2
Ort./Top. 22.5 21.1 37.5 44.7 140.2 190.2

Kaynak: Bingél ili Meteoroloji Genel Miidiirliigii

Cizelge 1’in incelenmesinden goriilecegi gibi
uzun yillar toplam yagis ortalamasi 190.2 mm’dir.
Mayis ve Ekim aylar1 boyunca diisen toplam yagis
140.2 mm’dir. Yetisme doéneminde (Mayis-Ekim)
ortalama yagis miktar1 40.83 mm’dir. Temmuz ve
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Agustos aylarinda yeterli yagisin olmamasi nedeniyle
bitkilerin gereksinim duydugu su ihtiyaci sulama ile
kargilanmistir.

Deneme Mayis-Ekim  aylarim1  kapsayan
donemde yiiritiilmiistiir. Tesadiif Bloklar1 Deneme



Desenine gore ii¢ tekerriirlii olarak diizenlenmistir.
Denemeler 4 siradan olusup parsel bilyiikligi 2.8 m
x 4 m olup, parsel alam 11.2 m?’dir. Sira aras1 70 cm,
sira lizeri 25 cm olacak sekilde 4 Mayis 2012
tarihinde elle yapilmistir. Denemede sulama yontemi
olarak damlama sulama uygulanmstir.

Ekimlerden 6nce dekara saf olarak 3 kg N, 6 kg
P.Os ve 15 kg K; kompoze (15-15-15) ve
diamonyum  fosfat (18-46-0) giibresi olarak
verilmistir. Yetistirme sezonu boyunca iki defa iist
giibreleme yapilmistir. 1k iist giibreleme (cigeklenme
baslangicinda) dekara 7 kg saf azot, ikinci st
giibreleme (meyve baglama doneminde) dekara 3.5
kg saf azot gelecek sekilde Amonyum Nitrat (%33)
gibre kullanilmisgtir. Bogaz doldurma islemi
yapilarak, ginoforlarin topraga yakinlagsmasi olarak
verilmistir. Cikistan 4-5 hafta sonra seyreltme
yapilmistir.

Hasatta kenar siralar ve u¢ kisimlardaki 0.5
m'lik boliim kenar tesiri olarak birakilmis, merkezde
kalan 2 sira hasat edilerek verim degerleri alinmigtr.
Arastrmada elde edilen rakamlarin analizinde,
“JMP” istatistik paket programi kullanilmis olup,
ortalamalar L.S.D testi ile karsilagtirilmstir.

BULGULAR VE TARTISMA

Cizelge 2’den goriilecegi gibi dekara verim
bakimindan ¢esitler arasindaki farkin istatistiksel
olarak onemli oldugu belirlenmis ve farkli gruplar
olusmustur. Dekara verim degerleri 352.01-553.45
kg/da, arasinda degistigi gdzlemlenmistir. En yiiksek
dekara verim Cihangir (553.45 kg/da) ¢esidinden

elde edilmistir. Cesitler arasindaki bu farkliligin

E. Boydak

farkli genetik varyasyonlarin farkli ¢evrelerde farkli
tepki vermelerinden kaynaklandigi bilinmektedir.
Birgok arastirict da yaptiklar1 ¢aligmalarda, cesitler
arasinda tohum verimlerinin farkli olmasinin, farkli
genotipik  yapidan  ve  ekolojik  sartlarinin
farklihgindan kaynaklandigimi bildirmislerdir (isler
vd., 1997; Caligkan vd., 2000; Caligkan ve Arioglu,
2004). Bitki boyu bakimindan c¢esitler arasindaki
farkin istatistiksel olarak dnemli oldugu belirlenmis
ve farkli gruplar olusmustur. Calismamizda elde
edilen sonuglara gore bitki boyu 14.83-29.60 cm
arasinda degistigi gozlemlenmistir. En uzun bitki
boyuna sahip c¢esit Cihangir (29.60 cm) cesidi
olmustur. I¢ oram bakimindan cesitler arasindaki
farkin istatistiksel olarak 6nemli oldugu belirlenmis
ve farkli gruplar olugsmustur. I¢ oram % 54.83-72.98
arasinda degistigi gbzlemlenmistir. En fazla i¢
oranina sahip Florispan (%72.98) ¢esidi olmustur.
Denemeye alinan g¢esitlerin i¢ oranlarinin farkli
olmasi gesitlerin genetik yapilarinin ve ¢evreye karst
tepkilerinin farkli olmasindan kaynaklanmaktadir
(Aroglu ve Isler, 1990). Yerfistiginda i¢ oram
cesitlere ve yetistirme kosullarina bagli olarak %60-
80 degerleri arasinda degistigi bildirilmistir (Arioglu,
2000). Dal sayisinin 5.10-7.96 adet/bitki arasinda
degistigi gozlemlenmistir. En fazla dal sayist
Cihangir (7.96 adet/bitki) ¢esidinden elde edilirken,
en disiik dal sayis1 5.10 adet/bitki ile Georgia green

¢esidinden elde edilmistir.

Cizelge 2. On yerfistig1 ¢esidinde bitki boyu, dal sayis;, 100 meyve agirligi, dekara verim, i¢ orani1 ve bitki
basina meyve sayisina ait ortalamalar ve olusan LSD (0.05) gruplari

Table 2. Averages of plant height, branch number, 100 fruit weight, decare yield, internal rate and number of
fruits per plant in ten peanut varieties, and LSD (0.05) groups

100 Meyve Dekara Bitki Basina

Bitki Boyu Dal Sayis1  Agirhg Verim i¢c Oram Meyve Sayist
Cegitler (cm) (ad./bit.) (gn) (kg/da) (%) (ad./bit.)
Ari0glu-2003 21.43b 5.96 cd 234.33b 502.14 bc 55.81d 49.55cd
Batem 5025 18.60 ¢ 5.90d 220.66 cd 471.76 cd 65.58 b 47.97 cd
Cihangir 29.60 a 7.96 a 205.00 e 553.45a 58.36 cd 70.66 b
Florispan 28.36 a 5.66d 96.00 h 385.43 ¢ 72.98 a 53.77¢c
Gazipaga 21.40b 5.56d 167.33 f 352.01e 61.81 bcd 42.67 de
Georgia Green  14.83d 5.10d 111.06 ¢ 470.33 cd 68.46 ab 81.49a
Halisbey 27.46 a 5.23d 236.33 b 533.98 ab 54.83d 36.16 e
NC-7 17.86¢ 5.43d 207.33 de 446.15d 64.52 bc 45.30 cd
Osmaniye 2005 21.20b 6.93b 233.76 bc 497.13 bed 57.90 cd 35.04 e
Sultan 21.63b 6.80 bc 251.00 a 508.09 abc 61.33 bed 49.99 cd
LSD (0.05) 2.25 0.88 13.37 50.99 7.16 8.74

100 meyve agirhg bakimindan ¢esitler belirlenmis ve farkli gruplar olugsmustur. 100 meyve

arasindaki farkin istatistiksel olarak onemli oldugu

agirhigt  96.00-251.00 g arasinda  degistigi
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gozlemlenmistir. En fazla 100 meyve agirligi 251.00
g ile Sultan ¢esidinden elde edilmistir. Bitki basina
meyve sayist bakimindan gesitler arasindaki farkin
istatistiksel olarak onemli oldugu belirlenmis ve
farkli gruplar olusmustur. Bitki basina meyve sayisi
35.04-81.49 adet/bitki arasinda degistigi
gozlemlenmistir. En fazla bitki basina meyve sayist
Georgia Green (81.49 adet/bitki) ¢esidinden elde
edilirken, en diisik 35.04 adet/bitki ile Osmaniye
2005 gesidinden elde edilmistir. (Ramanatha Rao and
Murty, 1994), yerfistig1 bitkisi biiylirken c¢ikisla
ciceklenme arasinda 25-30 giin gectigini, hasada
kadar ¢igeklenmenin devam ettigini, fazla miktarda
olusan bu c¢iceklerin sadece %10’nun meyve
olusturabildigini, yerfistiginda ¢igeklenme baslangici
ve ciceklerin meyveye doniisme oranlarinin genetik
yapt ile birlikte, ekolojik sartlar ve kiiltiirel

tekniklerden ~ O6nemli  derecede  etkilendigini
bildirmektedirler.
SONUC

Denemeden elde edilen sonuglara gore,

incelenen parametreler bakimindan yerfistig ¢esitleri
arasinda onemli farkliliklar gorilmistir. Bir g¢ok
aragtirictnin - da  belirttigi  gibi  bu farkliliklarin
kaynaginin farkli ekolojik kosullar ve farkli genetik
yapt oldugu sdylenebilir. Bu arastirma neticesinde,
yiiksek verimleri ile ve yoreye adaptasyon yetenegi
ile dikkat ¢eken Cihangir ve Halisbey cesitlerinin
oldukc¢a timitvar oldugu gozlemlenmektedir. Bu tiir
calismalarin ¢ok ¢ok az oldugu bolgemizde daha
birgok caligmalar yaparak yerfistiginin
performansinin ortaya konulmasi gerekmektedir.

Cikar Catismasi Beyani
Yazar, ¢ikar ¢atigmasi olmadigini beyan eder.
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ABSTRACT: This study was conducted to determine the relationship between bud size and low temperature exotherm (LTE)
formation in dormant period of grapevines. For this purpose, primary and secondary buds of Karaerik (Vitis vinifera L.) and 53
Pazar 01 (Vitis labrusca) genotypes which are known to have differences between the bud structure and size, were examined
separately. In the study carried out in 2016-2017 and 2017-2018 dormant periods, low temperature exotherms were determined by
Differential Thermal Analysis (DTA) method in order to determine the freezing point of the buds. Dormant buds of grapevine size
were determined by microscopic imaging of the sections taken after histological procedures. It was demonstrated by the DTA test
that the buds with different histological structures had different character and number of LTE. In this study, it was determined that
bud samples belonging to Vitis vinifera L. form exotherm at lower temperatures than bud samples belonging to Vitis labrusca
species. For both genotypes, it was determined by the histological determinations that the primary buds had a larger structure than
the secondary buds. In the study, it was found that the buds with an area less than 0.010 mm? did not produce LTE. As a result of
the study, it was found that the bud structure and size were effective on LTE formation of grapevine dormant buds.

Keywords: Bud structure, Cold tolerance, Low temperature exotherms, Grapevine

Asma Kis Gozlerinde Tomurcuk Biiyiikliigii ile Diisiik Sicakhk Ekzotermi Arasindaki iliski

OZ: Bu galigma asma kis gézlerinde tomurcuk biiyiikliigii ile diisiik sicaklik ekzotermi olusumu arasindaki iliskiyi ortaya koymak
amactyla yapilmistir. Bu amagla tomurcuk yapilar ve biyiikliikleri bakimindan farkli oldugu bilinen Karaerik (Vitis vinifera L.)
and 53 Pazar 01 (Vitis labrusca) genotiplerinin primer ve sekonder tomurcuklari ayr1 ayr1 incelenmistir. 2016-2017 ve 2017-2018
kis dinlenme doneminde yiiriitiilen ¢aliymada, tomurcuklarin donma noktasini belirlemek i¢in kullanilan diisiik sicaklik
ekzotermleri diferansiyel termal analiz (DTA) yontemi ile belirlenmistir. Asma kis gozlerinde dormant tomurcuklarin
biiyiikliikleri, histolojik islemlerden sonra alinan kesitlerin mikroskobik olarak incelenmesi ile belirlenmistir. Yapilan DTA testi
ile farkli histolojik yapiya sahip tomurcuklarin farkli sayida ve karakterde ekzoterm meydana getirdikleri goriilmiistiir. Calismada
Vitis vinifera L. tiirtine ait 6rneklerin Vitis labrusca tiiriine ait 6rneklere kiyasla daha diisiik sicakliklarda ekzoterm olusturduklar
tespit edilmistir. Yapilan histolojik tespitlerde her iki genotipin primer tomurcuklarinin sekonder tomurcuklarindan yapisal olarak
daha biiyiik oldugu goriilmiistiir. Calismada 0.010 mm? den daha kiigiik alana sahip tomurcuklarn ekzoterm meydana getirmedigi
tespit edilmistir. Caliymanin sonucunda asma kis gozlerinin ekzoterm olusturmasi iizerine tomurcuk yapisi ve biiyiikliigiiniin etkili
oldugu belirlenmistir.

Anahtar Kelimeler: Tomurcuk yapisi, Don toleransi, Diisiik sicaklik ekzotermleri, Asma

INTRODUCTION

In addition to the many benefits of grape on
human health, it has a multifaceted effect on human
life as it has alternative evaluation opportunities.
Climatic conditions are important for an economic
viticulture. Although grapevine is a warm-temperate
plant, it can be grown in cooler climates due to its
high adaptation capability (Celik et al., 1998). It is
known that the grapevine, which is spread over a
wide geography (Wample et al, 1991), is
significantly damaged by low winter temperatures in
areas with continental climate (Zhang et al., 2012).
The low temperatures experienced during the winter
months cause damage to the dormant buds, one-year

old shoots and even the older trunks of the vines
during the dormant period (Fennel, 2004). Low
temperatures below freezing point often cause severe
damage to the dormant buds of the grapevine.

Due to these damages, yield and quality losses
are experienced, and even the complete death of the
plant may occur (Linden, 2002). Low temperatures in
winter are important stress factors that affect the
yield and quality of the vine as well as determine the
distribution of species on the earth and limit their
spread (Khanizadeh et al., 2005; Zhang et al., 2012).

Grapevine tissue and organs after frost damage
show differences in their ability to tolerate low
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temperatures. In addition to the differences between
tissues and organs, seasonal differences make it
difficult to explain the mechanism of frost tolerance.
In many studies on grapevine winter buds, buds
capable of forming shoots have been reported to be
ranked as primary, secondary and tertiary buds from
the most sensitive to the most resistant in terms of
sensitivity to low temperatures. In many studies on
vine winter buds, it has been reported that the most
sensitive to most resistant buds are primary,
secondary and tertiary buds, respectively (Fennell
and Hoover, 1991; Hemstead and Luby, 2000;
Wample et al., 2001; Grant and Dami, 2015).

Different frost tests have been developed in
order to determine the factors affecting frost damage,
to understand the frost tolerance mechanism of plants
and to make accurate damage estimation (Yadava et
al., 1978; Bolat, 1997; Kiipe, 2012). The usually
method used today for deciduous and super cooling
species is Differential Thermal Analysis (DTA)
(Quamme, 1986; Wample et al., 1990; Fennel, 2004;
Mills et al., 2006; Ferguson et al., 2011; 2014; Gao et
al., 2014; Salazar-Gutierrez et al., 2014).

In their studies in grapevine winter buds, some
researchers concluded that the first exotherm may
have been the result of death of the primary bud
because the frost tolerance of the primary buds was
lower than the secondary and tertiary buds. However,
no studies have been conducted to confirm these
assumptions. In addition, Wolf and Cook (1994) in
their study on the assumption that the primary bud
exotherms are larger in vine buds and occur at higher
temperatures, they tried to separate primary bud
exotherms from secondary bud exotherms. Moreover,
the researchers stated that the first and large
exotherms determined in the buds with primary bud
were suspected that they could belong to the
secondary bud and that the exotherms could be
misleading.

In this study, after determining the starting
temperatures of LTE in primary and secondary buds
in grapevine dormant buds, it was studied to
determine whether the bud size had an effect on
exotherm formation. In this way, it is aimed to
contribute to a certain extent to explain the freezing
mechanism that occurs in grapevine winter buds and
is known to be influenced by many factors. In
addition, it can be possible to correctly select the
one-year old shoots and buds to be left according to
the growth force and size during pruning in the
vineyard, especially in hard winter regions.

MATERIAL AND METHOD
Material

In this study, LTE observed in dormant buds of
two different genotypes by thermal analysis method
were associated with bud size. In the study, one
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genotype belonging to two species which exhibited
different characters in terms of low temperature
tolerance was preferred. Karaerik (V. vinifera) grape
variety with partially low frost tolerance and type of
53 Pazar 01 (V. labrusca) with medium-high frost
tolerance were used (Odabas 1976). Karaerik grape
variety shoots were obtained from 25 years old own-
rooted vines grown in Erzincan. All vines were
spaced 2.5 m apart in north-south oriented rows that
were 2.0 m intervals. The vines were spur pruned and
Baran system-trained. The height of head was 0.2 m
above ground. The samples belonging to type 53
Pazar 01 (V. labrusca) (Celik et al., 2008) selected by
selection from the Black Sea Region are supplied
from Samsun province. This vineyard consists of 15-
years-old vines, which are formed by a trellising
system and grown own roots. The height of head was
1 m above ground. In the study, the 4™, 5" and 6%
nodes (middle buds) of an elderly shoots from the
bottom were used.

Method

Samples were carried to the laboratory as soon
as possible in polyethylene bags to prevent moisture
loss (Kovacs et al., 2002; Mills et al., 2006; Salazar-
Gutierrez et al., 2014). Stronger developing primary
buds were obtained by removing the secondary and
tertiary buds of the full bud from the middle part of
shoots by scalpel. Secondary buds, which are smaller
in structure than the primary bud, were obtained by
removing the primary and tertiary buds of a full
winter bud taken from the middle part of shoots.
Prepared samples were placed in thermoelectric
module (TEM) trays, 1 sample for each box (bud)
was applied to the bottom of the thermal conductive
paste and then made ready for testing. Samples were
tested at a temperature drop rate of 4 °C per hour.
During the DTA test, the electrical voltage outputs
obtained from TEMs were recorded to the computer
(50000 data / sec) and the exotherm temperatures
were determined by means of the temperature value
recorded by a thermocouple in each TEM tray. Test
end temperature was -30 °C (Mills et al., 2006).

After the DTA tests, each of the samples were
taken into separate bottles and 2 ml of fixation liquid
(5 ml formaldehyde, 5 ml glacial acetic acid, 90 ml
70% alcohol) were placed on the desiccator and
vacuuming was performed periodically. Paraffin
impregnation process (24 hours at 60 °C) was
performed on the samples after fixation was
completed. Samples removed from the oven after 24
hours (through liquid paraffin) were embedded in
paraffin so that longitudinal sections could be taken.
The paraffin blocks where the specimens were buried
were stored for 24 hours in a -20 °C freezer. Samples
removed from the freezer were stored at room
temperature (22-24 °C) for 5 minutes. Afterwards,



longitudinal sections of thicknesses ranging from 08-
12 microns were taken by rotary microtome (Odabas,
1976). After the sections were kept in water bath,
they were placed on slide and kept in oven at 60 °C
for one hour. The samples were passed through a
series of xylol, alcohol and distilled water to remove
the dissolved paraffin from the tissue. A drop of
Toluidine blue was dropped onto each slide. After
waiting 5 minutes, the sections were washed with
water and the coverslip was made ready for
examination. In histological examinations, images
were transferred to the computer by a microscope
integrated camera (Made in Hong Kong in 2002,
moticam 480 model device). Measurements were
made on photographs taken by a computer program
(Motic Images Plus 2.0 program made in Hong Kong
in 2010). During measurements, bud width, length
and areas were determined while taking these
measurements from the widest points.

In this study, some statistical analyses were
performed to reveal the relationship between the size

Table 1. Average DTA results of genotypes

M. Kiipe, C. Kose

of vine buds and LTE. The study was conducted with
3 replicates for each sample group (primary and
secondary buds) and 27 samples per repetition. In a
two-year study on two genotypes, a total of 648
dormant buds were evaluated. The relationship
between LTE and bud area was tried to be explained
by enter regression analysis in the SPSS 20 for
Windows (Arkkelin, 2014).

RESULTS

In the study, the relationship between the cold
tolerance levels and the size of primary and
secondary buds in the grapevine winter (dormant)
buds was revealed. In determining this relationship,
LTE numbers in the primary and secondary buds of
two different genotypes in dormant buds and the
temperatures at which these exotherms started to
appear were determined (Table 1). The bud width,
length and area were determined by histological
examinations performed in the same sample groups
(Table 2).

Primary Secondary
Genotype Year Exotherm Characters Bud Bud
First vear Average LTE Start Temperature (°C) -19.06 -18.47
Karaerik Y Average Number of LTE (pcs) 1.19 1.13
(V. vinifera) Second vear Average LTE Start Temperature (°C) -17.96 -15.38
Y Average Number of LTE (pcs) 1.04 1.29
First vear Average LTE Start Temperature (°C) -14.96 -17.74
53 Pazar 01 Y Average Number of LTE (pcs) 1.04 1.29
(V. labrusca) Second vear Average LTE Start Temperature (°C) -16.32 -18.29
Y Average Number of LTE (pcs) 1.05 1.18
Table 2. Mean bud sizes of genotypes
Genotvpe Year Pr width Pr length Prarea | Scwidth | Sclength Sc area
yp (mm) (mm) (mm?) (mm) (mm) (mm?)
Karaerik First year 0.30 0.34 0.102 0.27 0.30 0.081
(V.vinifera) | second year 0.27 0.33 0.089 0.25 0.30 0.075
53 Pazar 01 First year 0.30 0.39 0.117 0.24 0.34 0.082
(V. labrusca) | Second year 0.29 0.36 0.104 0.22 0.29 0.29

Pr: Primary Bud, Sc: Secondary Bud

Table 3. Regression analysis of the relationship between bud area and LTE number when years, genotypes and

bud types are evaluated together

Independent Constant Regression R? Model N
variables value coefficient F Value
All Sample Groups Bud area 0.923 4.121** 0.079 55.387** 648

**:0.01 at level is important

It was found that LTE could not be detected in
many tertiary bud structures when tertiary buds were

subjected to DTA test alone. Based on this
information, it was thought that the size of the
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structure examined could have an effect on exotherm
formation. In Table 3, where years and genotypes
were evaluated together, enter regression analysis of
the relationship between bud area (width x length)
and LTE exotherm number is presented. When the
Table 3 is examined, it is seen that the relationship

between bud size and low temperature exotherm
(LTE) is significant (p<0.01). The exotherm number
increased due to the increase in bud size was revealed
in 648 samples examined. In addition, the correlation
between bud area and low temperature exotherm was
found as 28.1% (r = 0.281).

Table 4. Regression analysis of the relationship between bud area and LTE number of genotypes

Genotype Indep_endent Constant Regression R? Model F Value N
variables value coefficient

Karaerik Bud area 1.224 2.492%* 0.027 8.468** 309

(V. vinifera)

53 Pazar 01 o o

(V. labrusca) Bud area 0.692 5.398 0.144 56.855 339

**:0.01 at level is important

The relationship between bud area and
exotherm number of genotypes is determined
separately in Table 4. It was determined that the
number of LTE also increased due to the increase in
bud area of Karaerik grape variety and this
relationship was significant (p<0.01). Genotype of 53
Pazar 01, it is seen that this relationship is positively

important as in the Karaerik grape variety. When the
regression coefficients are examined according to
Table 4, it is seen that this relationship is stronger in
the 53 Pazar 01 genotype. In addition, the correlation
between bud area and LTE number was found to be
16.4% in Karaerik grape variety and 38% in 53 Pazar
01 genotype.

Table 5. The relationship between the number of buds with an area less than 0.010 mm? and the number of LTEs

Independent Constant Regression R? Model N
variables value coefficient F Value
All Sample Groups Bud area 2,580 14.250ns | 0.106 | 3435ns | 88

ns: not important

Table 6. The relationship between the number of buds with an area greater than 0.010 mm? and the number of

LTEs
Independent Constant Regression R? Model N
variables value coefficient F Value
All Sample Groups Bud area 1.071 3.563** 0.037 7.459** 560

0.01 at level is important

When years, genotypes and bud types (primary
and secondary) were evaluated together, it was
shown in Table 3 that the relationship between bud
area and LTE number was significant (p<0.01)
according to regression analysis. In order to explain
this relationship in more detail, the buds with an area
less than 0.010 mm? and LTE numbers were
subjected to enter regression analysis in Table 5.
According to the results of the analysis, it was found
that the buds having an area less than 0.010 mm? had
no effect on LTE exotherm formation.

When all samples were evaluated together, it
was found that there was a statistically significant
(p<0.01) relationship between the bud with an area
greater than 0.010 mm? and the number of LTE
exotherms according to the results of enter regression
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analysis. In other words, it is clearly shown that
structures with a grapevine bud area greater than
0.010 mm? form exotherms (Table 6).

DISCUSSION AND CONCLUSION

According to DTA test results, low temperature
exotherms were observed between -11.72 °C and -
24.12 °C in Karaerik grape variety and exotherms
formed at -16.63 °C on average. In the genotype of
53 Pazar 01, LTE were observed between -11.62 °C
and -20.45 °C and exotherms were realized at -15.89
°C on average. Indeed, Wolf and Pool (1987),
Chardonnay grape variety, exotherm determined by
the DTA method reported that between -9 °C and -16
°C. Also, Clark et al. (1996) in their study on two
different grape varieties belonging to the Vitis



labrusca species, LTE were found to be seen up to -
23.4°C.

In our study, contrary to the present literature,
genotype of 53 Pazar 01 (Vitis labrusca) produced
exotherm at higher temperatures generally than
genotype of Karaerik (Vitis vinifera). We believe that
one of the most important reasons for this situation,
which is identified among genotypes, may be caused
by climate differences in the regions where samples
are provided. It is known that frost tolerance of
species and varieties may change according to
ecology. Indeed, Bordelon et al. (1997), stated that
the tolerance of the dormant buds to low
temperatures may vary even among the same
varieties grown in different regions during the same
period. Furthermore, it should not be ignored that
plants grown in colder ecologies may have higher
frost tolerance than plants grown in hot ecology
(Lewitt, 1980; Eris, 1995; Ashworth, 1998; Mittler,
2006).

According to the two-years data obtained in the
study, when all sample groups were evaluated
together, the relationship between bud area and LTE
number was found to be significant (p <0.01). In
order to explain this relationship in more detail,
regression analysis was performed to determine the
relationship between LTE numbers and buds with an
area less than 0.010 mm?. According to the results of
the analysis, it was found that the buds having area
less than 0.010 mm? had no effect on LTE exotherm
formation (Table 5). In addition, the fact that the
exotherm cannot be detected in these small buds
which are quite small in the DTA test of the tertiary
buds has also helped us to explain the relationship
between bud area and LTE number.

We believe that the detection of exotherms in
buds above a certain size may be related to the
amount and content of tissue water in the bud. It
should not be ignored that the amount of water and
bud components of the examined buds may be
different. Although it is stated that the amount of
water does not change the freezing point, it is known
that this applies to pure water. As a matter of fact,
when the purity of a substance deteriorates, the
freezing point changes and the freezing point
decreases with increasing amount of mineral matter
in the tissue (Kiiden et al., 1998). In addition, soluble
sugar in tissue structure, proline content and plant
growth regulators were found to be effective on the
occurrence of freezing (Yang et al., 1982).

As a result, it was determined that the starting
temperatures of LTE in primary and secondary buds
in vine dormant buds differed according to
genotypes. In addition, there was a significant
relationship between the exotherm formation and the
size of primary and secondary buds in vine dormant
buds. In other words, it has been found that the buds

M. Kiipe, C. Kose

below a certain size do not form exotherm. In this
study, it was found that the size of the bud was
effective on the frost tolerance mechanism which is
known to be influenced by many factors. In the DTA
studies to be carried out in dormant buds of
grapevine, it should not be ignored that not all
exotherm buds are dead and that exotherm formation
may be related to bud size. Developing DTA
techniques and making more comprehensive
researches and revealing all the other factors that
may cause exotherm will allow the studies to be more
sensitive and reliable.
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ABSTRACT: Sweet corn is produced for human consumption and its grain quality primarily depends on the genotype. This study
was carried out during the 2017 and 2018 seasons, in order to determine the suitable sweet corn varieties for Erzurum, Turkey. A
randomized complete block design was used. Ear length (EL), ear diameter (ED), ear weight (EW), 1000-kernel weight (TKW),
soluble solid content (SSC), crude protein content (CPC), and grain moisture content (GMC) of the 11 sweet corn varieties were
investigated. Significant differences were determined among the varieties in terms of the investigated traits. The highest EL obtained
from Khan F; (19.8 cm), ED from Baron F; (50.5 mm), EW from Baron F; (323.5 g), TKW from Signet (358.8 g), SSC at harvest
from Tanem F, (20.3%), and CPC from BATEM Tath (16.5 %). At seven days post-harvest, the lowest reductions in grain moisture
content were determined in Baron F; both in the field and refrigerator conditions. The lowest losses in SSC both in the field and
refrigerator conditions were determined in Khan F;. Based on the results of the two-year research in terms of all the quality traits,
Tanem F; variety can be the first choice for the production for fresh consumption in the Erzurum region.

Keywords: Sweet corn, Variety, Quality, Protein, Soluble solid

Tiirkiye’nin En Yiiksek Ovasinda Tath Misir Cesitlerinin Agronomik Performansi: Kalite
Karakterleri

OZ: Tath misir insan gidast igin iiretilir ve tane kalitesi baslica genotipe baghdir. Bu ¢alisma Erzurum/Tiirkiye i¢in uygun tath misir
gesitlerini belirlemek amaciyla 2017 ve 2018 sezonlarinda tesadiif bloklar1 deneme desenine gore yiiriitiilmiistiir. Tatl musir
cesitlerinin kogan uzunlugu, kogan ¢ap1, kocan agirligi, bin tane agirligi, suda ¢oziiniir kuru madde orani, ham protein oranit ve tane
nem orani incelenmistir. Incelenen &zellikler yoniinden cesitler arasinda ¢nemli farklar oldugu belirlenmistir. En yiiksek kocan
uzunlugu Khan F; (19.8 cm), kogan ¢ap1 Baron F; (50.5 mm), kogan agirhigi Baron F; (323.5 g), 1000-tane agirlig: Signet (358.8 g),
suda ¢oziniir kuru madde orant Tanem F; (% 20.3) ve ham protein orant ise BATEM Tatli (% 16.5) gesitlerinden elde edilmistir.
Hasat sonrasi yedinci giinde, tarla ve buzdolabi kosullarinda tane nem igerigindeki azalma en az Baron F;, suda ¢6ziiniir kuru madde
igerigindeki azalma en az Khan F; gesidinde olmustur. iki yillik ¢alismanin kalite 6zelliklerine ait sonuglar esas alindiginda Erzurum
yoresinde taze tilketim amaciyla kaliteli tath musir tiretimi i¢in Tanem F; ¢esidi tercih edilebilir.

Anahtar Kelimeler: Tath musir, Cesit, Kalite, Protein, Suda ¢6ziiniir kuru madde

INTRODUCTION

The use of sweet corn (Zea mays L. saccharata
Sturt.) as human food and its economic value is
constantly increasing. The main characteristic of sweet
corn is that its endosperm has a high sugar content,
which is protected from changing into starch by at least

one of the eight recessive gene. Base on the average
kernel’s sugar content; sweet corn is grouped into three
major genetic groups, standard (sul), sugary enhanced
(sel) and super sweet (sh2) (Okumura et al., 2013).
Sweet corn ears during harvest at milk stage for human
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diet as fresh, conserve or even as proceed food
according to its groups has a high sugar content,
protein, oil and vitamins (A, B, C, E and K) also it
contains some nutrient elements like Ca, K, Fe, Na and
Zn (Oktem 2008; Sonmez et al., 2013).

Sweet corn can differ according to its quality
traits uses for fresh consumption the ears should be
dough with a high marketable ear yield; conserved and
freezes for industrial products, the kernels should
contain high weight, sugar content and yellow kernels
are the most wanted (Basciftci et al., 2012). Marketable
ear of sweet corn at harvest must contain 69-75%
moisture, at least 15 ¢cm ear length, 3 cm diameter and
at least 14 kernels per row (Okumura et al., 2013). In
sweet corn production, 1000 kernels weight and quality
are important especially varieties with high kernel
weight are preferred (Khazaei et al., 2010). Standard
sweet corn's sugar content at harvest is 4-6% and
during storage in the refrigerator its sugar change to
starch faster compered to sugary enhanced group 6-8%
sugar content. Super sweet group with 8-12% sugar
content; moisture loss and change of sugar into starch
is slower and its storage duration is longer (Azanza et
al. 1996; Szymanek et al., 2006). Goldman and Tracy
(1994) stated that the average protein content in sweet
corn super sweet group varieties (17.6%) is higher than
the one of standard sweet corn group varieties (13.5%).
Related to the delay of harvesting time/date; kernel’s
moisture content, total soluble solids reduced whereas
starch, dry matter, 1000 kernels weight and protein
content increases (Szymanek, 2009; Kantarci et al.,
2016).

In order to increase sweet corn production, high
yield and high quality varieties suitable for each region
should be determined. In this research, 11 sweet corn
varieties were tested in Erzurum Plain conditions and
some quality characteristics were investigated.

MATERIAL AND METHOD

The 11 sweet corn varieties were grown in
Erzurum, Turkey in 2017 and 2018 years. The plants
were harvested manually when kernel moisture content
reached 73 +1%. The yield of marketable ears of
varieties was found between 3205.0-16858.3 kg ha,
the number of marketable ears per hectare was between
12611.1-66944.5 and fresh kernel yield was between
1681.5-11855.0 kg ha. Genetic groups and the other
agronomic traits of the varieties used in these
experiments, details of the environments and
experimental design were presented in the previous
paper (Stansluos et al., 2020). In this research, 10
marketable unhusked ears (with ears above 15 cm of
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length and 30 mm of diameter) (Okumura et al. 2013)
for each plot were randomly selected to measure the ear
length, ear diameter and ear weight. Fresh kernel
weight was determined from 4 x 100 randomly selected
whole kernel samples. The soluble solid content (SSC)
was measured by using a digital handrefraktometer
(KRUSS Model DR201-95) and expressed degree brix
(°Brix). This procedure was done for the fresh kernels
samples immediately after harvest, in kernels of husked
ears which were stored in the refrigerator for seven
days and in kernels of ears whose harvest date was
delayed seven days. Grain nitrogen content was
determined by using the micro Kjeldahl apparatus and
multiplied by the converting factor (6.25) to get grain
protein content (Alan et al., 2014). Moisture content in
kernels of the ears which stored in the refrigerator for
seven days and harvest date was delayed seven days
was measured according to the ASAE (1983) method
of drying in the oven at 103 °C for 72 h (Szymanek et
al., 2015).

Statistical Analysis System (SAS 9.0) software
program was used to determine the variance analysis
and the differences among the varieties were tested
using Duncan multiple comparison tests in accordance
with the experimental design (RCBD). Data were
combined over the years and presented as a 2-year
mean values.

RESULTS AND DISCUSSION

In 2017, temperatures were higher than that in
2018 and long-term mean, but total rainfall during corn
growing season (from May to September) was lower.
The results of the analysis of variance showed that
most of the quality traits (except ear weight and 1000-
kernel weight) were significantly influenced by
experiment years. Higher rainfall amount during the
growth cycle in 2018 increased ear length and ear
diameter, but decreased soluble solid content and crude
protein content. The variety factor had a highly
significant effect on all the quality traits studied.
Except for ear length and grain moisture content, year x
genotype interactions were significant for the
investigated traits (Tables 1, 2).

Ear length and ear diameter

The ear lengths of the varieties varied between
16.1 and 19.8 cm. The longest ear was determined in
Khan Fy cultivar and Argos. The varieties with the
shortest ear length were BATEM Tatli and Kompozit
Seker (Table 1). The ear length, which is controlled by
the genetic and environmental factors, is positively
affecting the number of kernels, kernel yield and the



marketing value of the ear as a yield factor in sweet
corn production (Sonmez et al., 2013). In previous the
researches, it was determined that there were
significant differences between sweet corn varieties in
terms of ear length. The values obtained from this
study, showed proximity to the values obtained under
Izmir conditions 13.0-19.8 cm (Esiyok and Bozokalfa,
2005), however, the determined in Harran Plain
conditions 17.3-23.3 cm (Oktem and Oktem, 2006), in
Eskisehir conditions 21.9-23.8 cm (Sonmez et al.,
2013) and in Slovakia conditions 18.5-22.0 cm
(Baratova et al., 2016) higher than our values. This
result may be the genetic structure of the varieties, as
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well as the environmental conditions and cultivation
techniques of the research site. Indeed, the ear length is
significantly influenced by sowing date (Turgut and
Balci, 2002), insufficient moisture conditions (Farsiani
et al., 2011; Ertek and Kara, 2013) and high plant
density is decreased, whereas it increased in a high
nitrogen dose (Turgut, 2000).

The ear diameter of the sweet corn varieties was
determined between 42.8-50.5 mm. The largest ear
diameter was obtained from Baron F; and Signet
varieties; while the narrowest ear diameter was
determined from BATEM Tath and Kompozit Seker
(Table 1).

Table 1. Mean values of sweet corn varieties for ear length, ear diameter, ear weight, 1000-kernel weight and soluble

solid content!

Varieties Ear length Ear diameter Ear weight 1000-kernel Soluble solid
(cm) (mm) (9) weight (g) content (%)

Argos 19.3% 49,13bc 257.0° 332.6% 14.1°

Baron Fy 17.5¢ 50.52 323.5° 323.1b 14.2¢

BATEM Tath 16.1f 42.8° 168.4¢ 310.3% 18.5°

Challenger 18.8" 45.9¢ 242.2b¢ 325.4bcd 13.9°

Febris 18.5% 47.7° 256.6" 284.6f 14.1¢

Khan F, 19.82 47.9% 261.4° 323.9%f 13.5¢

Kompozit Seker 16.2 44.8¢ 206.1% 328.90 17.4°

Overland 18.0%de 48.1% 257.4° 306.4%f 13.4¢

SHY1036 17.8% 49.4% 262.9° 289.6° 13.8°

Signet 18.7%¢ 50.42 287.0% 358.8° 13.8°

Tanem F; 18.1¢0e 47.6° 250.3% 336.1° 20.3?

Mean 18.1 47.7 252.1 320.0 15.2

2017 17.9 47.1 249.1 3185 16.3

2018 18.2 48.3 255.1 3215 14.0

F value (Year) 4.85* 8.77** 0.44 0.50 69.22%**

F value (Variety) 20.43*** 15.59%** 7.18%** 9.14%** 25.25%**

F value (YxV) 2.07 5.02*** 2.40% 5.78%** 2.75%*

CV (%) 3.48 2.55 14.43 5.38 7.65

1 The means marked with the same letter are not different from each other. F values marked with *, ** and *** are
significant at the probability levels of 0.05, 0.01 and 0.001, respectively.

Ear diameter under the influence of genotypes and
environment is an important characteristic affecting the
number of kernel rows per ear and the number of
kernels per ear, the kernel yield and the marketing
value of the ear (Sonmez et al., 2013). However, a

numerous researches on the subject; it was noted that
there was a significant difference between the varieties
of sweet corn in terms of ear diameter (Oktem and
Oktem, 2006; Sonmez et al., 2013). According to
researches done on sweet corn, the effect of sowing
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date (Oktem et al. 2004), irrigation (Farsiani et al.,
2011; Ertek and Kara, 2013), and plant geometry and
nitrogen dose (Turgut, 2000) was determined
significantly. Thus, according to the varieties the ear
diameter was varied significantly in Izmir conditions
41.0-43.0 mm (Esiyok and Bozokalfa, 2005), in
Sanlurfa conditions 37.9-47.6 mm (Oktem and Oktem,
2006), in Eskisehir conditions 48.0-54.1 mm (Sonmez
et al., 2013), in the USA conditions the values was
between 44.7-50.0 mm (Maynard and Bluhm, 2017)
which are close to our findings.

Ear weight and 1000-kernel weight

Ear weight as well as its quality is an important
factor in sweet corn cultivation and it is the criterion,
which affects marketing and price of sweet corn ears.
According to Oktem and Oktem (2006), consumers
prefer ears with a long and wide diameter. Under
Erzurum ecological conditions, the ear weight of the
varieties was determined between 168.4 and 323.5 g.
The highest ear weight was obtained from Baron F; and
Signet whereas the lowest ear weight was determined
in BATEM Tath and Kompozit Seker (Table 1). In
aspect of ear weight, related to the genetic structure a
significant variation was determined in the previous
researches. According to varieties, variation in fresh ear
weight was determined in Bursa conditions between
180.7-193.9 g (Turgut and Balci, 2002), in Sanliurfa
conditions 167.8-251.7 g (Oktem, 2008), in Eskisehir
conditions 338.0-406.0 g (Sonmez et al., 2013), in
Slovakia conditions 183.0-269.5 g (Baratova et al.,
2016), in the USA conditions 283.5-427.5 g (Maynard
and Bluhm, 2017). Fresh ear weight also may vary
according to sowing date (Oktem et al., 2004),
locations (Esiyok et al., 2004), irrigation techniques
(Ertek and Kara, 2013), plant geometry, plant density
and nitrogen doses (Turgut, 2000; Thakur et al., 2015).

The 1000-kernel weights of the sweet corn
varieties in this research ranged between 284.6-358.8 g.
The highest weight of the thousand kernels determined
by Signet and Tanem F; while the lowest was obtained
by Febris and SHY1036 (Table 1). The weight of the
1000-kernel in sweet corn production, yield and quality
are an important element, especially in the production
for canned purposes high kernel weight is the reason of
variety selection (Khazaei et al., 2010). In the previous
studies, a significant difference among the varieties of
sweet corn was observed in terms of 1000-kernel
weight. However, in some researches based on fresh
and dry grain weight, the results of harvest date and
cultural practices differences was difficult to evaluate.
In this study, based on the fresh weight values of the
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varieties were approximately close to the one was
determined by Znidarcic et al. (2008) 234.1-340.5 g
and by Oladeji et al. (2014) 240.0-356.0 g. Due to the
limiting effect of the sh2 gene starch synthesis, the
kernel weight in super-sweet is lower than the standard
varieties (Goldman and Tracy, 1994). In this study, also
the highest kernel weights were determined in standard
and sugary enhanced varieties, while the lowest kernel
weights were determined in super sweet varieties.
Thousand kernel weight can vary according to the
cultural practices; plant density, nitrogen dose and,
irrigation conditions significantly affected the weight
of kernels (Kashiani et al., 2011; Thakur et al., 2015).

Soluble solid content (SSC) and crude protein
content

The soluble solid contents of the sweet corn
varieties ranged from 13.4 to 20.3% (Table 1). The
highest value was obtained by Tanem F; and BATEM
Tatl. These varieties were found to be significantly
superior to the other varieties. The lowest SSC was
measured from Overland and Khan F; (Table 1). In
sweet corn, the sweetness of the kernel is the most
important element of the meal quality and sucrose
content is regulated by carbohydrate metabolism in
kernel filling period. In addition to that, varieties with
high sugar content endosperm have been developed by
the reduction of starch synthesis activities and
increasing sucrose accumulation (Szymanek et al.,
2015). As the total soluble solid forms the majority of
the sugars, in the comparison of the sweetness, the SSC
is used as a criterion (Khanduri et al., 2011; Basciftci et
al., 2012). In fact, in conditions where isolation is not
provided, the sugar content can vary considerably
according to the fertilization status, and the sugar
content specified in open pollinated varieties are not
accurate (Khanduri et al., 2011). In this study, the
highest SSC were determined from Tanem F: and
BATEM Tatli; which belongs to the standard sweet
corn group. While the lowest SSC was obtained by
Overland variety and this variety belongs to standard
sweet corn group, the highest expected SSC super-
sweet SHY1036, Khan Fi, Argos and Baron F
varieties and the differences among these varieties were
found insignificant. This may be the result of changes
in the endosperm structure due to foreign/open
pollination and fertilization. Khanduri et al. (2011)
pointed out that the SSC that was 34.7% in controlled
conditions decreased to 19.4% in open pollination
conditions.

The results obtained by using refractometer are
not a reliable for estimating the sugar content in sweet



corn as supported by the results of Zhu et al. (1992)
and Hale et al. (2005). Based on the study conducted
by Zhu et al. (1992) on the standard, sugary enhanced
and super-sweet corn groups; the highest SSC was
obtained from the varieties belongs to the standard

A.A.L. Stansluos, A. Oztiirk, S. Kodaz

sweet corn group with low sucrose and total sugar
content.

Table 2. Mean values of sweet corn varieties for crude protein, grain moisture content seven days post-harvest and
the soluble solids content seven days post-harvest both at the field and at the refrigerator?

Grain moisture content seven days

Soluble solids content seven

Varieties Crude protein post-harvest (%) days post-harvest (%)

(%) Field Refrigerator Field Refrigerator
Argos 12.5% 72.92 72.7% 13.1¢ 12.1¢
Baron F; 12.0¢f 71.6% 71.4% 13.2¢ 12.0¢
BATEM Tatli 16.52 63.6¢ 62.9° 17.22 14.5°
Challenger 12.0¢°f 72.82 72.82 12.2° 11.6°
Febris 13.2« 72.7% 72.52 12.3¢ 11.1¢
Khan F; 14.2b¢ 73.22 72.8% 13.3¢ 11.8¢
Kompozit Seker 14.5° 61.9¢ 60.7¢ 15.5° 13.8°
Overland 11.3f 68.2¢ 66.3¢ 12.1¢ 11.0¢
SHY1036 12.7¢% 71.6% 71.4% 12.8¢ 11.4°
Signet 12.0¢°f 69.6% 69.1°¢ 12.4¢ 10.4¢
Tanem F, 16.0° 70.5° 68.8¢ 18.32 16.02
Mean 13.4 69.8 69.1 13.9 12.3
2017 14.6 69.2 68.5 14.6 12.7
2018 121 70.4 69.7 131 11.9
F value (Year) 115.65*** 8.93** 5.66* 27.76%** 6.32***
F value (Variety) 19.38*** 32.50*** 31.07*** 19.99%*=* 11.37%**
F value (YxV) 9.42%** 0.71 0.31 2.73** 2.54*
C.V. (%) 7.13 2.37 2.65 8.53 10.05

1 The means marked with the same letter are not different from each other. F values marked with *, ** and *** are
significant at the probability levels of 0.05, 0.01 and 0.001, respectively.

Whereas the lowest SSC was determined from
super-sweet group varieties with high sucrose and total
sugar content, strong and negative (r= -0.99)
relationship was determined between SSC and total
sugar content. Hale et al. (2005) determined the total
soluble solids contents in standard, sugary enhanced
and super sweet corn varieties as 22.0-25.7%, 21.8-
23.6% and 14.7-15.4%; while the total sugar content
was 5.8-8.2 mg/g, 7.5-8.6 mg/g and 11.2-14.1 mg/g,
respectively. The SSC of the standard sweet corn and

sugary enhanced varieties to be higher than that of
super sweet varieties attract attention. The SSC in
terms of normal sweet and sugary enhanced varieties
was determined between 16.6-21.2% in Spain (Ordas et
al., 2008), the normal and super-sweet was between
10.1-25.8% in India (Khanduri et al., 2011). In
researches conducted in Turkey on sweet corn
varieties; SSC varied from 12.7 to 18.6% in Izmir
conditions, (Esiyok and Bozokalfa, 2005), 13.8 to
27.4% in Eskisehir conditions (Basciftci et al., 2012).
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The SSC are influenced by environmental factors and
cultivation techniques as well as the genetic structure.
In fact, it was determined that SSC was significantly
varied according to the locations (Esiyok et al., 2004)
and decreased with high nitrogen doses (Sakin and
Azapoglu, 2017). The sugar content of sweet corn in
late sowing dates and high plant density (Burcu and
Akgun, 2018), in low and high nitrogen doses
(Okumura et al., 2014), with the delay of the harvest
dates (Szymanek et al., 2015) decreased, and increased
in water stress conditions (Farsiani et al., 2011).

The crude protein contents of the sweet corn
varieties used in this research varied between 11.3 and
16.5%. The highest crude protein content was obtained
from BATEM Tathh and Tanem F; while the lowest
were determined from Overland varieties (Table 2).
Due to the rapid increase in sweet corn consumption, it
is defined as an important source of protein and despite
the different types of endosperm, information about the
fresh kernel protein content of sweet corn varieties is
limited (Goldman and Tracy, 1994). In a study
conducted in Turkey related to the subject, crude
protein content varied between 9.7 and 13.3%, the
highest crude protein ratio was obtained from
Challenger variety (Alan et al., 2014). The crude
protein content of the same variety was determined as
18.1% in our research study. Bhargava (1983) and Liu
et al. (2005) pointed out that the grain protein content
of corn varieties increased in high altitude conditions.
The protein content of the kernel of this research to be
higher than the values determined from other research
conducted in Turkey may be related to the high altitude
conditions of Erzurum. In a study conducted in the
USA, crude protein ratios in sweet corn varieties
ranged from 11.6% to 20.5%; super sweet varieties
obtained higher protein content (average 17.6%) than
normal sweet varieties (average 13.5%) (Goldman and
Tracy, 1994). In our study, the highest crude protein
ratios were also obtained from normal sweet varieties,
which is approximately similar to those reported by
Goldman and Tracy (1994). The kernel quality and
chemical composition of sweet corn may also be
influenced by environmental conditions and cultivation
techniques. The effect of nitrogen doses on the kernel
protein ratio was investigated widely/extensively. In
Sanlurfa conditions the highest protein ratio (19.1%)
was obtained by applying 36 kg N/da (Oktem et al.
2010), in Brazil conditions (15.2%) by applying 18 kg
N/da (Okumura et al., 2014). On the other hand, it was
determined that the crude protein ratio in sweet corn
decreased by the of high plant density (Bhatt, 2012),
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low and high irrigation levels (Ertek and Kara, 2013),
early and late sowing (Burcu and Akgun, 2018).

Grain moisture content and SSC seven days post-
harvest

For high-quality products, grain moisture content
during the harvest date must be between 69-75%
(Okumura et al., 2013). The harvest of sweet corn may
not possibly made with an ideal date due to climate
conditions, labour force or market conditions, and the
harvested ears may not be marketed immediately at
harvest date or in a short period. In Turkey, lack of
common facilities where sweet corn is processed as
canned and frozen products and without any loss of
quality, storage challenges increases the importance of
post-harvest quality losses. Moisture contents of the
sweet corn varieties used in this research seven days
post-harvest are between 61.9 and 73.2% under the
field conditions and 60.7-72.8% in the refrigerator
condition. The average of the varieties was 69.8% in
the field conditions and 69.1% in the refrigerator
conditions (Table 2). The highest moisture contents
seven days post-harvest under the field conditions was
obtained from Khan F1 and Argos, while in the
refrigerator conditions was from Challenger and Khan
F. varieties. When compared with the moisture content
during a harvest date, the average moisture content
one-week post-harvest was reduced by 4.38% in the
field conditions whereas it decreased by 5.34% in the
refrigerator conditions. Accordingly, in order to
preserve kernel moisture it may be more advantageous
to delay the harvest for one week under the field
conditions, instead of seven days in the refrigerator
conditions. In both conditions, the lower decreases in
kernel moisture content after seven days post-harvest
was determined in Argos, Challenger, Febris and Khan
F1 varieties. Szymanek et al. (2015) found that the
moisture content was 73.5, 66.4 and 60.0% in the 24™,
28M and 32" days after pollination, respectively.
Compared to these rates, the decrease in kernel
moisture content due to the delay in harvest date is
lower in our study. Besides the genotypic differences,
this may be due to the effects of the climatic conditions
after the harvest date. The moisture contents seven days
post-harvest decrease in the field and the refrigerator
conditions were higher in normal and sugary enhanced
varieties. These results are consistent with the findings
assuring that the moisture loss after harvest is the
slowest in super sweet varieties, as well as its storage
period is the longest (Szymanek et al., 2006).

The SSC after seven days post-harvest was
between 12.1 and 18.3% in field and in the refrigerator



conditions was changed between 10.4 and 16.0% and
the average SSC determined as 13.9% for field and
12.3% for refrigerator conditions. After seven days
post-harvest, the highest SSC in both field and
refrigerator conditions was obtained from Tanem Fy;
whereas the lowest SSC obtained by Overland
varieties. Compared to SSC content at the harvest time
(Table 1), the average SSC after seven days post-
harvest was decreased by 1.31% in the field; whereas
in refrigerator conditions was decreased by 2.84%. In
both conditions, the minimum decrease in SSC was
from Khan F1 and Argos. The most important quality
criteria in sweet corn production is the total soluble
solid content (Dragana et al., 2013), and in order to
achieve high yield and quality values, the harvesting
process should be done when the kernel moisture
content is 73 1% (Oktem et al., 2004; Okumura et al.
2013). It is essential to minimize quality losses as the
conversion of sugars to starch accelerates after the
harvest date or during the storage process. The rapid
decline in quality after harvest limits the evaluation of
the product transportation period from the production
site to the market. The results of this study research
showed that field conditions are more advantageous
than the refrigerator conditions in terms of reducing the
loss of SSC content in the kernel. Szymanek (2009)
and Kantarci et al. (2016) reported that the delay in the
harvest date significantly reduced the sugar content in
sweet corn varieties. Baratova et al. (2016), reported
that sugar content in the kernel according to the super
varieties decreased between 14.8-27.4% after four
days’ storage in the freezer conditions. Szymanek et al.
(2015), stated that the average sugar content in the
kernel at 24 28" and 32" days after pollination was
determined by 5.5, 5.4 and 4.7% in the normal sweet
varieties, respectively; 6.5, 5.2 and 4.7% in the sugary
enhanced varieties; and in the super sweet varieties
determined as 8.6, 7.8 and 7.2%. In order to preserve
the quality of sweet corn, the most effective factor is
the harvest date as reported by the researchers. They
determined that the delay in harvest date lead to the
highest decreased of the kernel sugar content in the
sugary enhanced varieties. Khanduri et al. (2011), SSC
on the 20", 24" and 28" days after pollination
measured as 16.5, 15.0 and 14.3%, respectively, and
they reported that SSC response of sweet corn varieties
to the harvest date and environmental factors were
different.

The result of the experiments showed that select
of the correct variety is a very important factor in order
to achieve high quality product. In terms of 1000-
kernel weight, SSC at harvest and seven days after
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harvest, and crude protein content Tanem Fi; ear
diameter, ear weight and 1000-kernel weight Signet
varieties has attracted attention for they were on the
first ranks. According to the ranking by Stansluos et al.
(2020), Signet and Tanem F; varieties were defined as
high and moderate vyields, respectively. Therefore,
Tanem F; variety can be advised with high quality
traits and moderate yield while Signet variety can be
suggested with lower quality traits and high yield.
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OZ: Canakkale ili Biga flgesinde siit iireticiligi nemli bir tarimsal faaliyettir. flgenin toplam hayvansal tiretim degeri igerisinde
siit {iretiminin pay1 %55.0 civarindadir. Bu aragtirmanin amaci Biga {lgesindeki iireticilerin siitgiiliik politika ve desteklerine bakis
agisinin incelenmesi, bu politikalardan faydalanma diizeylerinin tespiti, bu politikalar hakkindaki biling diizeyinin incelenmesidir.
Arastirmadan elde edilecek sonuglarla uygulamada olan politikalarin aksayan yonlerinin tespiti ve bu konuda karar alici ve
politika yapicilara bilgi saglanmasi hedeflenmektedir. Arastirmada Biga il¢esinde siit {iretiminin en yiiksek, orta diizeyde ve en az
oldugu koyler secilmis ve segilen bu kdylerde kooperatif iiyesi olan siit iireticileri ile tam sayim yontemiyle anket yapilmistir.
Ureticilerin sosyo-ekonomik durumlarini, 6zelliklerini, hayvancilik desteklerinden faydalanma durumlarimi ortaya koymak
amaciyla temel tanimlayici istatistikler kullamlmustir. Ureticilerin orgiitlenme durumu, faydalandiklari desteklemeleri ve
bunlardan memnuniyet derecesini belirlemek tizere Likert 6lgegi kullanilmistir. Mevcut hayvancilik desteklerinden faydalanma
durumlarini etkileyen faktorler ise “Lojistik Regresyon” yontemi ile analiz edilmistir. Elde edilen bulgulara gore geng ve kadin
tireticilerin mevcut kirsal kalkinma politikalar1 g¢ercevesinde hayvancilik yapmalari konusunda desteklenmeli ve tesvik
edilmelidir. Anket yapilan {reticilerin tarimsal 6rgiitlenmeye bakis agisi ve memnuniyet diizeyi tarimsal orgiit faaliyetlerindeki
stirekliligin korunmas1 geregini ortaya koymustur. Ayrica tarimsal kalkinma kooperatiflerinin yani sira diger oOrgiitlenme
modellerinin, 6zellikle tarimsal iiretici birliklerinin etkinlestirilmesi onemlidir. Uretici geliri ile ilgili bulgular incelendiginde
tarimin diger sektorlerine gore siit hayvanciligindan elde edilen gelir daha yiiksektir. Dolayisiyla bolgede siit isleme tesislerinin
artirilmasi ile ortaya ¢ikacak katma deger artisi iiretici gelirini daha da artiracaktir. Ayrica ireticilerin hayvancilik politikalar
konusunda farkindaligini ve biling diizeyini artiracak faaliyetler, politika yapici ve karar alicilarin iiretici bakis agisindan
yararlanarak uygulamadaki politikalar iyilestirmesine yardimer olacaktir.

Anahtar Kelimeler: Hayvancilik destekleri, Siit hayvanciligi, Kooperatifler, Biga, Canakkale
Examination of Dairy Producers' Perspectives on Livestock Policies in Biga Town of Canakkale Province

ABSTRACT: Milk production is an important agricultural activity in Biga Town of Canakkale Province. The share of milk
production in the total animal production value of the town is around 55.0%. The purpose of this study is to evaluate the
perspectives of the producers in Biga town towards dairy policies and supports, to determine their utilization level from these
policies, and to examine their consciousness level on these policies. In the study, the villages with the highest, medium and least
milk production in Biga town were selected and a survey was conducted with milk producers, members of the cooperatives in
these selected villages, by using full count method. Basic descriptive statistics were used to reveal the socio-economic status of
the producers, the characteristics of their firms and their status of access to livestock supports. Likert scale was used to determine
the organizational status of the producers, the supports benefited by producers and the degree of satisfaction with them. Factors
affecting the utilization with existing livestock supports were analyzed by the “Logistic Regression” method. In the light of the
findings obtained from the research, young and female producers should be supported and encouraged to carry out livestock
activity within the framework of the existing rural development policies. The perspectives of the surveyed producers towards
agricultural organization and their satisfaction level reveal the necessity to maintain continuity in agricultural organization
activities. The encouragement of other organizational models especially agricultural producer associations in addition to
agricultural development cooperatives will be important. When the findings related to producer income are examined, the income
obtained from dairy farming compared to other sectors of agriculture is even higher, and the increase in the added value stemming
from the increase of milk processing facilities in the region will further increase the income of the producers. In addition,
activities increasing the awareness and conscious level of producers on livestock policies will help policy makers and decision
makers to improve policies in effect by benefiting from the producers' perspectives.
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GIRIS

Hayvancilik, katma degeri yliksek bir faaliyet
olup, ekonomiye 6nemli katki saglayan bir sektordiir.
Bu nedenle tim diinyada oldugu gibi Tiirkiye’de de
saglikli beslenme, ihracat gelirlerinin artirilmasi, atil
zaman ve atil isgiicliniin degerlendirilmesi, kirsalda
istthdam saglama ve goglin azaltilmasi gibi
sebeplerle tercih edilen tarimsal bir faaliyettir.

Hayvancilik  alt  sektorii, = Cumhuriyetin
kurulusundan bugiine kadar farkli tarim politikasi
araglar1 ile desteklenmistir. Hayvan 1slahi, et ve siit
verimliliginin artirtlmasi, yem bitkileri {iretiminin
tesviki, hayvan sagligi ve refahi, cesitli fiyat
politikalari, dis ticaret politikalari, yeni isleme
initelerinin  kurulmasi  ve mevcut isletmelerin
modernizasyonu bu politikalarin genel kapsamini
olusturmaktadir. Daha 6nce yapilan bir¢ok ¢aligmada
mevcut hayvancilik politikalarinin  ¢ogu zaman
amacina uygun olmadigi, bitkisel {iretim sektorii ile
kiyaslandiginda siireklilik arz etmedigi, bazen
desteklemelerin  yetersiz kaldigi, uzun donemli
yapisal politikalarin yerine kisa dénemli destekleme
politikalarimin 6n plana ¢ikti§i ve bu sorunlarin
cogunlukla sektdriin yapisal durumuna bagli olarak
gelistigi bulgulari elde edilmistir (Kurt, 1988; Sayin,
2001; Sarica ve ark., 2004; Yavuz ve ark., 2004;
Oren ve Bahadir, 2005; Demir ve Yavuz, 2010;
Aksoy ve ark., 2012; Boz, 2013; Tan, 2013; Demir
ve ark., 2013; Ata ve Yilmaz, 2015; Koyubenbe,
2015).

Hayvanciligin 6nemli bir alt sektorii olan siit
sektorii, kaliteli beslenme, tarimsal tretim degeri,
Gayri Safi Milli Hasila’daki payi, siit sektoriine
dayali sanayinin gelismesi, hayvanciliga bagli yan
sanayinin gelismesi ve kirsal kalkinmaya olan katkis1
bakimindan biiyiik ekonomik Oneme sahiptir.
Tiirkiye Istatistik Kurumu’nun 2018 rakamlarma
gore Tirkiye’de sagilan toplam hayvan sayist
30.560.239 bas, toplam siit tiretimi 22.120.716 ton,
toplam inek siitii liretimi ise 20.036.877 ton olup,
toplam siit {iretiminin %90.5’ini olusturmaktadir
(Anonim, 2019). Konuya siitgiilik politikalar
itibariyle bakacak olursak, Tiirkiye’de hayvancilik
politikalar1 i¢inde siit¢iiliikk politikalari olarak 6zel bir
politika ~ bulunmamaktadir.  Ancak  uygulanan
hayvancilik politikalar1 incelendiginde
desteklemelerin agirlikli olarak sigir yetistiriciligi ve
stit Uretimini tesvik eden politikalar iizerine kurulu
oldugu sdylenebilir (Terin, 2014). Nitekim buzagi ve
malak destegi, soy kiitiigii destegi, dol kontrolii, siit
primi, yem bitkileri destekleri, onayli siit ciftligi
destegi, as1 ve 1slah destekleri siit hayvanciligini
dolaylt ve dogrudan etkileyen giincel
desteklemelerdir (Anonim, 2020).

Uluslararas1 literatiirde ve iilkemizde yapilan
birgok ¢aligmada siit sigirciliginin mevcut durumu
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incelenmis, devlet desteklerindeki yetersizlikler, girdi
temini, orgiitlenme, pazarlama, iiretici fiyati ile pazar
fiyat1 arasindaki marjin yiiksekligi, finansal ve diger
yapisal sorunlarina dikkat ¢ekilmistir (Wolf and
Tonsor, 2013; Dogan ve Kiziloglu, 2015; Gengdal ve
ark., 2016; Kurihara et al, 2019; Petrick and Go6tz,
2019; Lei and ChangQuan, 2019). Dolayisiyla siit
iireticilerinin uygulamadaki politikalar konusunda
biling  diizeyinin  tespit  edilmesi, mevcut
politikalardan faydalanma diizeyinin belirlenmesi ve
politikalara tiretici bakis agisiyla bakilarak eksik ve
aksak yonlerin tespit edilmesinin gerekliligi bu
konunun 6nemini ortaya koymaktadir.

Aragtirmanm  yapildigi Canakkale ili, Biga
Ilgesi’nin siit iiretiminde 6nemli bir yeri vardr.
Canakkale’de 2018 rakamlariyla toplam siit iiretimi
394 bin ton olup, Tiirkiye’deki pay1 %1.3 diir. Diger
taraftan Biga’nin, Canakkale’deki toplam siit iireticisi
sayisindaki pay1 %25.0, siit tiretimindeki pay1 %30.0
olup, Biga’da {iretilen siitiin %93.0’ii inek siitiidiir.
flgede toplam hayvansal iiretim degerinin %55.0’i siit
iiretiminden saglanmaktadir (Anonim, 2017). Ayrica
Tirkiye’de siit sigirlarindan elde edilen siit verimi
yillik 3 ton civarinda iken Biga ilgesinde Avrupa
Birligi ortalamasina yakin olup 4.9 ton’dur. Konuya
uygulanan politikalar ve verilen destekler agisindan
bakildiginda Canakkale’de iireticiye verilen toplam
desteklerin %33.0°i hayvancilik desteklerinin ise
%66.0’sinin  Biga ilgesindeki iireticiler tarafindan
kullanildig1 goriilmektedir (Tan, 2013). Bu degerler
Canakkale ili Biga Ilcesinde siit hayvanciligiin
tarimsal  {liretim  degeri  acisindan  Onemini
vurgulamaktadir.

Bu arastirmada siitgiiliik faaliyetinin daha karli
ve profesyonel bir bigcimde yapildigi Biga ilgesinde
stit iireticilerinin mevcut politikalar hakkindaki biling
diizeyinin Ol¢iilmesi ve politikalara bakis agisinin
tespit edilmesi amaglanmuistir.

MATERYAL VE METOT
Materyal

Calismanin ana materyalini Biga ilgesinde
biiyilkkbas ve kiigiikbag siit hayvanciligi yapan
yetistiricilerden anket yoluyla toplanan veriler
olusturmaktadir. Biga ilgesinin 107 koyii olup bu
koylerde hayvancilik yapan yetistirici  sayis1
biiyiikten kiigiige siralanmis ve ilgeyi en iyi sekilde
temsil etmesi i¢in en az yetistiricisi olan (Cakirlt
Koy, 11 yetistirici), ortanca sirada yetistiricisi olan
(Karahamzalar Koyii, 43 yetistirici) ve en ¢ok
yetistiricisi olan (Yenigiftlik Koyii, 132 yetistirici) {i¢
kdy gayeli olarak secilmistir. Gayeli olarak secilen
bu {i¢ koyiin toplam yetistirici sayist (186)
arastirmanin popiilasyonunu olusturmaktadir.
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Calisjmada tam sayim yontemi kullanilmig ve

gorismeyi kabul eden 177 fdreticiye anket
uygulanmuistir.
Yontem

Arastirmada hayvancilik yapan iireticilerin
sosyo-ekonomik Ozelliklerini ortaya koymak amact
ile tanimlayicr istatistikler kullanilmistir. Ureticilerin
hayvancilik ile ilgili tarim politikalar1 konusunda
memnuniyet durumlarinin ortaya konulmasi amaciyla
likert olgcekli sorular sorulmustur. Ayrica, anket
sonucu elde edilen verilerin degerlendirilmesinde
Lojistik Regresyon Analiz yontemi kullanilmustir.
Regresyon  Analizi, matematiksel bir iligki
kullanilarak aralarinda iligki kurulabilen iki ya da
daha fazla degiskenden birinin bagimli degisken
olarak tanimlanmasi ve digerlerinin ise bagimsiz
degiskenler olarak ayrilmasi esasina dayanmaktadir
(Biiyiikoztirk ve ark., 2014). Arastirmada Lojistik
Regresyon Analizi yapmanin temel amaci bagimli
degiskeni etkileyen faktorleri en uygun degiskenlerle
tanimlayabilmektir.  Bu  arastirmada  Lojistik
Regresyon Analizi uygulamada olan siitciiliik
politikalarindan {iireticinin memnun olup olmama
durumu ve memnuniyeti etkileyen faktorlerin
belirlenmesi amaciyla uygulanmistir. Bu arastirmada
tireticilerin mevcut politikalardan memnun olup
olmama durumu bagimli degisken olarak alinmig, bu
memnuniyeti etkileyen bagimsiz degiskenlerin (Yas,

egitim, TV de tarimla ilgili programlar1 izleme,
tarimsal bilgi amagli internet kullanimi, tarim dist
gelir) etkileri belirlenmeye ¢alisilmistir.

ARASTIRMA BULGULARI VE TARTISMA
incelenen isletmelerin genel 6zellikleri

Arastirma kapsaminda yapilan anket
calismasinda incelenen isletmelerin demografik
ozellikleri Cizelge 1°de incelenmistir. Cizelgeye gore
siit dreticiligi yapan g¢iftgilerin %93.8’1 erkek ve
%6.2’si ise kadimn olup, %46.3’l 50 yasindan kiigiik,
%53.7’si ise 50 yas ve iizerindedir. Diger taraftan
%55.4’{inlin hane niifusunun 3 ve 3’ten kiigiik oldugu
%44.6’smin ise 3’ten biiyiik hane niifusuna sahip
oldugu ve hane niifusunun ortalamasimin 3.4 oldugu
tespit edilmistir. Tarimda calisan niifus acisindan
incelendiginde ireticilerin %79.7’si ailede tarimda
calisan kisi sayisinin 2 kisi ve 2 kisiden az oldugunu,
%20.3’1 ise 2 kisiden fazla oldugunu ifade etmistir.
Ureticilerin tarimsal faaliyette calisma siirelerine
gore dagilimi %52.5’inin 27 yil ve 27 yildan az,
%47.5’inin ise 27 yildan fazladir. Ayrica arastirma
bolgesinden anket yoluyla alinan bilgilere gore
ireticilerin =~ %54.2’sinin  ilkokul,  %28.2’sinin
ortaokul, %14.1’inin lise ve %3.4’Uniin ise
yiiksekogretim mezunu oldugu belirlenmistir.

Cizelge 1. Incelenen isletmelerde demografik zelliklerin oransal dagilimi (%)
Table 1. Proportional distribution of demographic characteristics in the firms examined (%)

Tarimda Cahsan | Tarimda Calisma
Cinsiyet Yas Hane Niifusu Niifus Siiresi
Kadin Erkek <50 >50 <3 >3 <2 >2 <27 >27
6.2 93.8 46.3 53.7 55.4 44.6 79.7 20.3 52.5 47.5
Arastirma alani iginde anket yapilan ireticilerin goriistiigiinii ifade etmistir. Ureticilerin  %82.5°i

tarimla ilgili bilgiye ulagma durumlart Cizelge 2’de
verilmistir. Cizelgeye gore ireticilerin uzmanlarla
goriisme sikligi  (Universite, Tarm 11 ve llge
Midiirliikleri) soruldugunda %63.3’i alti ay ve 6
aydan daha fazla bir zamanda, %31.6’s1 ayda bir,
%4.5°1 iki haftada bir, sadece %0.6°s1 ise haftada bir

tarimla ilgili televizyon programlarim izledigini ve
%17.5’i ise izlemedigini belirtmistir. Ureticilerin
tarimsal bilgiye ulagsmak igin internet kullanma
durumu  incelendiginde  %50.8’inin  internet
kullanmadigi ve %49.2’sinin internet kullandig
belirlenmistir.

Cizelge 2. Incelenen isletmelerde tarimsal bilgiye ulasma durumlari (%)
Table 2. Access status to agricultural information in the firms examined

Tarimla ilgili | Tarimla ilgili
Uzmanlarla Gériisme TV Program internet Tarimla ilgili Giincel
Sikhig1 izleme Kullanimi Veriye Ulasma
. Ortak :
>6 Iki o Tarim Ilce .
Ay Ayda Haftada Haftada | Evet | Hayir | Evet | Hayir ?égggu Miidiirliigii Arkadas | Internet
633 | 316 4.5 0.6 82.5 175 | 50.8 | 49.2 50.3 29.4 11.3 9.0
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Anket yapilan iireticilerin tarimsal
desteklemeler ile ilgili giincel bilgileri hangi
kanaldan takip ettikleri sorusuna ise %50.3’{i ortak
oldugu  kooperatiften, %29.4’1 tarim ilge
miidiirliiklerinden, %11.3i yakin arkadaslarindan ve
%9.0’u ise internet lizerinden bilgi aldiklarmi ifade
etmislerdir.

Arastirma alani i¢inde anket yapilan {ireticilerin
tarimdan ve tarim disi kaynaklardan elde ettikleri
gelir durumlar Cizelge 3’de gosterilmistir. Cizelgeye
gore %27.7’sinin 10 bin TL’den az, %39.5’inin 10-
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20 bin TL arasinda, %25.4’iniin 20-50 bin TL
arasinda ve %7.3’linlin ise 50 bin TL’den yiiksek
gelir elde edildigi saptanmustir. Diger taraftan
%83.6’s1 tarim dis1 gelir elde ettigini ve %16.4’1 ise
tarim dis1 herhangi bir geliri olmadigini belirtmistir.
Tarim dis1 gelirin dagilimi incelendiginde %1,4’{iniin
10 bin TL’den az, %66.9’unun 10-20 bin TL
arasinda, %28.4’linlin 20-50 bin TL arasinda ve
%3.3’iiniin ise 50 bin TL’den yiiksek gelir elde ettigi
tespit edilmistir.

Cizelge 3. incelenen isletmelerin gelir durumlarina gére dagilimlar (%)
Table 3. Distribution of the firms examined by income levels (%)

Yillik Gelir (Bin TL) Tarimsal Gelir Tarim Dis1 Gelir
<10 21.7 14
10-20 39.5 66.9
20-50 25.4 28.4
> 50 7.4 3.3
TOPLAM 100.0 100.0

Arastirma alani iginde anket yapilan iireticilerin
hayvan varlig1 ve hayvan basina siit iretim miktarlari
Cizelge 4’de verilmistir. Ureticilerden alman
beyanlara gore ortalama 8.6 bas inek, 1.4 bas dana,
3.2 bas diive, 2.9 bas buzagi, 6.9 bas koyun, 2.8 bas

kuzu ve 0.3 bas oglak hayvan varligina sahip
olduklar1 sonuglarina ulasilmustir. Ureticilerden elde
edilen bilgiler dogrultusunda inek basma diisen
giinliik siit iretim miktar1 120.4 litre ve koyun i¢in
giinliik siit iiretiminin ise 6 litredir.

Cizelge 4. Tiirlerine gore ortalama hayvan varlig1 ve siit {iretimi

Table 4. Average animal stock and milk production by type

Tiir Ortalama (Bas) Giinliik Siit Uretimi (Lt/Giin)
Inek 8.6 120.4
Dana 14 -
Tosun 0.4 -
Diive 3.2 -
Buzagi 2.9 -
Manda - -
Koyun 6.9 6
Kuzu 2.8 -
Kegi - -
Oglak 0.3 -
TOPLAM 26.5 126.4
Ureticilerin orgiitlenme durumlart Cizelge 5°de durumlari sorulmustur. Tarimsal kalkinma

verilmistir. ~ Ureticilerin

kooperatiflere

ortaklik

kooperatifine ortak olan ireticilerin %96.0’sinin,

durumu incelendiginde tamaminin (%100,0) tarimsal
kalkinma kooperatifine, %45.2’sinin tarim kredi
kooperatifine,  %11.9’unun  {retici  birligine,
%1.7’sinin tarim satis kooperatifine ve %9.6’sinin
yetigtirici  birligine ortak oldugu belirtilmistir.
Anketin gergeklestirildigi ireticilere tiye olduklari
dretici  Orgiitlerinin  hizmetlerinden faydalanma

taritm kredi kooperatifine ortak olan {ireticilerin
%95.0’inin, tarim satis kooperatifine ortak olan
reticilerin tamaminin, tretici birligine ortak olan
iireticilerin %90.5’inin ve yetistirici birligine ortak
olan  dreticilerin ise = %94.1’inin  kooperatif
hizmetlerinden faydalandigi anlasilmistir.
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Cizelge 5. incelenen isletmelerde drgiitlenme durumuna gore dagilim (%)
Table 5. Distribution by organizational status in the firms examined (%)

Orgiitlenme Tiirii Ortak Ortak Degil Faydalanan Faydalanmayan

Tarimsal Kalkinma Koop. 100.0 - 96.0 4.0

Tarim Kredi Koop. 45.2 54.8 95.0 50

Tarim Satis Koop. 1.7 98.3 100.0 -

Uretici Birligi 11.9 88.1 90.5 9.5

Yetistirici Birligi 9.6 90.4 941 5.9
Ureticilerin ~ mensubu  olduklar1 {iretici sekli tarimsal kalkinma kooperatifleridir. Tarim Satig

orgiitlerinden memnuniyet durumlari Cizelge 6’da
gosterilmistir. Cizelgeye gore tarimsal orgiitler icinde
liretici memnuniyetinin en fazla oldugu orgiitlenme

Kooperatifleri ise iiretici memnuniyetinin en disiik
oldugu orgiitlenme seklidir.

Cizelge 6. Ureticilerin iiye olduklari tarimsal drgiitlerden memnun olma durumu
Table 6. Satisfaction status of producers with the agricultural organizations to which they are member

L c c v C c 2L c

X S5 — S = s 3 = X S

= Em S ¢ c = c

.. SE¥ EE 5§ ¢ iE

Tarimsal Orgiitler g = s as S g s

1 2 3 4 5 Skor Siralama
Tarimsal Kalkinma Koop. 0.0 2.9 18.2 35.9 42.9 418.8 1
Tarim Kredi Koop. 1.3 11.8 19.7 395 27.6 380.3 3
Tarim Satig Koop. 0.0 0.0 66.7 0.0 33.3 366.7 5
Uretici Birligi 0.0 10.5 31.6 36.8 211 368.4 4
Yetistirici Birligi 0.0 0.0 25.0 50.0 25.0 400.0 2
Mevcut Politika ve Destekleme Uygulamalari desteginden faydalanmaktadir.
Ureticilerin hayvancilik desteklerinden Ureticilerin yillar itibariyle siit fiyatlarindan

faydalanip faydalanmadigi ve bu desteklerden
memnuniyet dereceleri Cizelge 7°de gosterilmistir.
Incelenen isletmelerde iireticilerin %99.4’ii dért ay
ve Uzeri buzagi malak desteginden, %11.3’0 soy
kiitiigli  desteginden, yine %11.3’0 dol kontrolii
desteginden, %100.0°4 siit primi desteginden,
%90.4’1i yem bitkileri desteginden, %98,9’u ise as1
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memnuniyet durumlart Cizelge 8’de gosterilmistir.
Ureticilerin yillar itibariyle artan siit fiyatlariyla
birlikte memnuniyetlerinin de arttigr Cizelge 3’den

goriilmektedir. Dolayisiyla iireticilerin siit
fiyatlarindan memnuniyetinin en diisiik oldugu yil
2013, en yiksek oldugu il ise 2018dir.
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Cizelge 7. Ureticilerin hayvancilik desteklerinden faydalanma orani ve memnuniyet durumu
Table 7. Utilization rate and satisfaction status of producers with livestock supports

Destek Adi Faydalanma Oram (%) Memnuniyet Durumu *
4 Ay ve Uzeri Buzagi-Malak Destegi 99.4 3.3
Soy Kiitiigii 11.3 35
D61 Kontrolii 11.3 3.5
Coban (Siirii Yoneticisi) Istihdam Destegi - -
Siit Primi 100.0 2.6
Yem Bitkileri 90.4 35
Hayvan Hastalik Tazminatlar1 Destegi - -
Hayvan Bas1 Odeme Destegi - -
As1 Destegi 98.9 31
Atik Destegi - -
Gen Kaynaklari - -
Cig Siitiin Degerlendirilmesi - -

*1: Kesinlikle yeterli bulmuyorum, 2: Yeterli bulmuyorum, 3: Orta diizeyde yeterli buluyorum, 4: Yeterli

buluyorum, 5: Cok yeterli buluyorum.
Not: Birden fazla cevap alimmuistir.

Cizelge 8. Ureticilerin siit fiyatlarindan memnuniyet durumu

Table 8. Satisfaction status of producers with milk prices

@ S S & ©
S S E S g B2 2 2 g, £
=c = c = 8 =35 =] = S o =
S E ot IS = c S € c X =
232 S O O g g € IS =
v =R =/ 23 g g § =
Yillar
2013 37.9 48.0 10.2 2.8 1.1 181.4 6
2014 26.6 52.5 16.9 2.8 11 199.4 5
2015 23.7 53.1 19.2 2.8 11 204.5 4
2016 215 52.5 215 3.4 1.1 210.2 3
2017 13.0 311 36.7 17.5 1.7 263.8 2
2018 4.5 141 37.9 36.2 7.3 327.7 1
Lojistik regresyon sonuclari kaynaklar buzagi desteginden memnun olma

Arastirma bolgesinde en fazla faydalanilan
destekleme tiirii olarak buzagi ve malak desteginden
memnuniyeti etkileyen faktorleri belirlemek igin
Lojistik Regresyon Analizi yapilmistir. Bu destekten
memnun olmayi aciklamada yas, egitim seviyesi,
tartmsal  bir konuda egitim alma durumu,
televizyonda tarimsal programlari izleme durumu,
bilgiye ulagsmada internet kullanma durumu, tarim
dis1 gelir varligi, ortaklarin tarimsal destekleri takip
ettikleri kaynaklar ve arazi miktarlar1 bagimsiz
degiskenler olarak belirlenmistir. Model genel olarak
anlamli ¢tkmugtir (X2 17.2645, p: 0.0275). Analiz
sonucuna gore kooperatif ortaklarinin tarimsal egitim
almalar1 ile tarimsal destekleri takip ettikleri

izerinde etkili faktorlerdir. Ortaklarin tarimsal bir
konuda egitim almalar1 ile buzag desteginden
memnun olmalar1 arasinda negatif yonlii bir iliski
olup egitim almis olma %5.0 seviyesinde anlamlidir.
Bu bulgu tarimsal bir konuda egitim alanlar egitim
almayanlara gore %12.0 daha memnuniyetsizdir.
Buzagi desteginden memnun olma ile desteklerden
haberdar olunan kaynaklar arasinda negatif yonli bir
iliski olup bilgi kaynag1 olarak kooperatifi belirtenler
tarim il/ilce miidiirligii diyenlere gore; bilgi kaynag:
olarak tarim il/ilge mudirliigii diyenler internet
diyenlere gore; internet diyenler de yakin arkadag
diyenlere gore %7.4 daha fazla destekten memnun
olma egiliminde olan kisilerdir (Cizelge 9).
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Cizelge 9. Kooperatif ortaklarinin buzag: desteginden memnun olmalarinda etkili olan faktorlerin analizi
Table 9. Analysis of factors affecting satisfaction of cooperative members with calf support

Degiskenler Katsay1 Std. Hata p-Degeri Egim
Sabit 491.882 215.504  0.02246**
Yas -0.0220098 0.0241419 0.36194 -0.00266783
Egitim 0.106828 0.31347 0.73326 0.0129488
Tarimsal egitim alma -100.996 0.46282  0.02910** -0.122419
TV’de tarimsal programlar1 izleme -0.825938 0.633953 0.19263 -0.100113
Bilgiye ulagmada internet kullanma 0.682802 0.47353 0.14932 0.0827633
Tarim dis1 gelir varlig 0.0483624 0.608958 0.93670  0.00593064
Destekleri takip ettikleri kaynak -0.611996 0.272497  0.02471**  -0.0741809
Arazi miktar1 0.00254399  0.00500997 0.61160  0.00030836
¢ 172.645

(p: 0.0275)

*%*: 041 onem derecesi, **: %5 6nem derecesi, *: %10 6nem derecesi

Calismada kooperatif ortaklarmin siit primi
desteginden memnun olmalarinda etkili olan faktorler
Lojistik Regresyon ile analiz edilmistir. Bu modelde
bagimsiz degiskenler egitim seviyesi, bilgiye
ulagsmada internet kullanma durumu, kurumlarla
goriisme siklig1 ve arazi miktarlaridir. Model genel
olarak anlamli ¢ikmustir (X?: 10.4642, p: 0.0333).
Analiz sonucuna gore kooperatif ortaklarinin bilgiye
ulasmada internet kullanma durumlar1 ve kurumlarla
goriigme sikliklart siit primi desteginden memnun

olma iizerinde etkili faktorlerdir. Buna goére tarimsal
bilgiye ulasmada internet kullananlarin siit primi
desteginden memnun olma egilimleri, internet
kullanmayanlara gore %13.3 daha fazla bulunmustur.
Tarimsal kurumlar1 ziyaret etme siklig1 arttikca da siit
primi desteginden memnun olma egilimi %]11.7
oraninda azalmaktadir (Cizelge 10). Bu sonugclar
iireticilerin biling diizeyi arttikga desteklere karsi
memnuniyetlerinin azaldigini ifade etmektedir.

Cizelge 10. Kooperatif ortaklarinin siit primi desteginden memnun olmalarinda etkili olan faktorlerin analizi
Table 10. Analysis of factors affecting satisfaction of cooperative members with milk premium support

Degiskenler Katsayi Std. Hata | p-Degeri Egim
Sabit 178.969 130.153| 0.16911
Egitim -0.0326745 0.205419| 0.87362| 0.00811733
Bilgiye ulagmada internet kullanma 0.534669 0.29719| 0.07201* 0.132828
Kurumlarla gériisme sikligt -0.471669 0.281994 | 0.09440* -0.117177
Arazi miktari -0.00455229 | 0.00354149| 0.19865| 0.00113093
2 104.642

(p: 0.0333)

*%%*: 961 onem derecesi, **: %5 6nem derecesi, *: %10 6nem derecesi

SONUC VE ONERILER

Canakkale’de siit iiretiminde 6nemli bir ilge
olan Biga ilgesinde siit lireticileri ile yapilan anket
kapsaminda {reticilerin tamamina yakinin erkek
oldugu (%93.8), yine bu kisilerin %53.7’si 50 yasin
iizerinde oldugu tespit edilmistir. Bu bulgular
1s1ginda  Ozellikle son yillarda uygulanan kirsal
kalkinma politikalar1 kapsaminda saglanan fonlardan
kadin ve geng niifusun daha fazla fon kullandirildig:
gerceginden yola ¢ikarak arastirma bolgesinde kadin
ve gen¢ niifusun bu konuda tesvik edilmesi
oOnerilebilir.
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Incelenen isletmelerde iireticilerin egitim ve
biling diizeyi ile ilgili bulgularda o6zellikle
televizyondan bilgi alma konusunda egilimli
olduklar1 tespit edilmistir. Bu konudaki TV program
ve kamu spotlarinin gelistirilmesi gereklidir.

Uretici geliri ile ilgili bulgular incelendiginde,
ireticilerin  %72.2’sinin  hayvanciliktan elde ettigi
gelirin yillik 10 bin TL.’den fazla oldugu ve tarimin
diger sektorlerine gore siit hayvanciligindan elde
edilen gelirin daha yiiksek oldugu tespit edilmistir.
Dolayisiyla bolgede siit isleme tesislerinin artirilmasi



ile ortaya ¢ikacak katma deger artis1 {iretici gelirini
daha da artiracaktir.

Arastirma alaninda toplam hayvan varligi
acisindan incelendiginde biiyiikkbas siit hayvani
varhigt Tirkiye ortalamasinin iizerinde olmasina
ragmen (8.63 bas) bu sayr 10 basin altindadir.
Dolayisiyla isletmelerde ozellikle yiiksek verimli
biiyiik bas hayvan varliginin artirilarak isletme
Olgeginin  biyiitiilmesi  tesvik  edilmeli  ve
desteklenmelidir

Incelenen isletmelerde iireticilerin iiye olunan
tarimsal Orgiitler i¢inden en fazla tarimsal kalkinma
kooperatifinden memnun olduklar1 en az ise tarim
satis kooperatifinden memnun olduklari anlagilmstir.
Ureticilerin orgiitlenme konusunda aktif oldugu ve
iiye olduklar1 kooperatiflerin hizmetlerinden memnun
olduklar1 goriilmektedir. Ozellikle tarimsal amach
kalkinma kooperatiflerinin egitim, pazarlama ve girdi
temini konusundaki faaliyetlerinde siirdiiriilebilirligi
saglamalar1 gereklidir.

Aragtirma kapsamindaki isletmelerde
iireticilerin buzagi-malak destegi, soy kiitiigli, dol
kontrolii, siit primi, yem bitkileri ve as1 destegi gibi
desteklerden faydalandiklart ve bu desteklerden orta
diizeyde  memnuniyet  duyduklari  sonucuna
ulagilmigtir. Bu bulgular 1s18inda karar alict ve
politika yapicilarin destekler konusunda iireticinin
memnuniyetini artiracak kararlar almasi 6nemlidir.
Siit fiyatlarindan memnuniyetin yillar itibariyle
artmasi bu konudaki en 6nemli gostergedir.

Arastirmada anket wuygulanan ireticilerin
mevcut desteklerden memnuniyetlerini  etkileyen
faktorleri tespit etmek amaciyla yapilan regresyon
analizlerinde buzagi destegi ve siit pirimi destekleri
konusunda kurulan modeller anlamh g¢ikmigtir. Bu
desteklerden memnuniyeti etkileyen faktorler ise
tarimsal egitim alma, desteklerle ilgili bilgi alinan
haber kaynagi, tarimsal bilgiye ulagmada internet
kullanimi ve ilgili kurumlari ziyaret sikligi etkili
faktorler olarak tespit edilmistir. Bu kapsamda kamu,
iiniversite ve kooperatifler igbirligi ile tireticilerin bu
konudaki farkindalik  diizeyleri  artirilmaya
calisilmalidir.
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Sorghum bicolor L. CAMTA Transkripsiyon Faktorlerinin Genom Caph Analizi*
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0Z: Kalmodulin baglayici transkripsiyon aktivatorii olan CAMTA gen ailesi, bitki familyasinda karakterize edilmis kalmodulin
baglayici transkripsiyon faktorleridir. CAMTA gen ailesi hastaliklara kars: direng, biyotik ve abiyotik stres etmenlerine karg yanit
gibi ¢esitli biyolojik siire¢lerde onemli roller Gistlenmektedir. Bu ¢alismada, sorgum (Sorghum bicolor L.) genomunda 7 CAMTA
geni belirlendi ve kok ve siirgiin dokularmmda Sobic-CAMTA genlerinin ifade profilleri analiz edildi. Sobic-CAMTA
proteinlerinin molekiiler agiliklart ve uzunluklar sirasiyla 95,22 kDa (Sobic-CAMTA-6) ile 114,86 kDa (Sobic-CAMTA-5) ve
845 (Sobic-CAMTA-6) ila 1030 (Sobic-CAMTA-5) amino asit arasindadir. Sobic-CAMTA genleri arasinda tahmini olarak
belirlenen ekzonlarin sayisi en diisiik 10 en yiiksek 13°tiir. izoelektrik noktalar1 ise 5,55 (Sobic-CAMTA-5.) ila 8,36 (Sobic-
CAMTA-4) arasinda degismektedir. Sobic-CAMTA-2/Sobic-CAMTA-3 tandem duplike genler iken, Sobic-CAMTA-3/Sobic-
CAMTA-5 ve Sobic-CAMTA-6/Sobic-CAMTA-7 ise segmental duplike genler olarak tespit edilmistir. S. bicolor L., Arabidopsis
thaliana (L.) Heynh ve Zea mays L. CAMTA proteinleri kullanilarak ¢izilen filogenetik agaca gore 3 ana grup (A, B ve C) elde
edilmistir. Sobic-CAMTA genlerinin ifade profilleri, S. bicolor L. bitkisinin farkli dokularma farkli azot kaynagi uygulamasi ile
belirlenmistir. Bu ¢alismanin sonuglari, sorgum bitkisinde CAMTA transkripsiyon faktorii gen ailesinin molekiiler yapisinin
anlagilmasi i¢in onemli bilgiler saglayacaktir.

Anahtar Kelimeler: Ankrin, Kalmodulin, CG-1 DNA baglanma domaini, IQ motifi, Sorghum bicolor L.
Genome wide analysis of Sorghum bicolor L. CAMTA Transcription Factors

ABSTRACT: Calmodulin binding transcription activators (CAMTAs) are well-characterized in the plants. The CAMTA gene
family plays an important role in a variety of biological processes, such as resistance to diseases or response to biotic and abiotic
factors. In this study, 7 CAMTA genes were identified in the Sorghum bicolor L. genome and expression profiles of Sobic-
CAMTA genes in root and shoot tissues were analyzed. The molecular weight and length of Sobic-CAMTA proteins ranged from
95.22 kDa (Sobic-CAMTA-6) to 114.86 kDa (Sobic-CAMTA-5) and 845 (Sobic-CAMTA-6) to 1030 (Sobic-CAMTA-5) amino
acids, respectively. Estimated number of exons determined among Sobic-CAMTA genes was between 10 and 13. The isoelectric
points ranged from 5.55 (Sobic-CAMTA-5.) to 8.36 (Sobic-CAMTA-4). Sobic-CAMTA-2/Sobic-CAMTA-3 tandem duplicated
genes, while Sobic-CAMTA-3/Sobic-CAMTA-5 and Sobic-CAMTA-6/Sobic-CAMTA-7 were identified as segmentally-
duplicated genes. According to the phylogenetic tree, which drawn using CAMTA proteins of S. bicolor L., Arabidopsis thaliana
(L.) Heynh and Zea mays L., three main groups (A, B and C) were obtained. The expression profiles of Sobic-CAMTA genes
were determined by applying different nitrogen sources to different tissues of S. bicolor L. The results of this study would provide
important information to understand the molecular structure of the CAMTA transcription factor gene family in sorghum.

Keywords: Ankyrin, Calmodulin, CG-1 DNA binding domain, 1Q motif, Sorghum bicolor L.
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GIRiS

Transkripsiyon faktorleri (TF’ler) ¢ok spesifik
bir durumda DNA’ya baglanan proteinlerdir ve gen
ifadesini baskilar veya iyilestirirler. Cok cesitli
uyarilara yanitta, TF’leri hiicre dongiisii ve fizyolojik
yanitlardan hiicre farklilagmasi ve gelisimine kadar
olan pek ¢ok 6nemli biyolojik islevde goérev alirlar
(de Mendoza et al., 2013). iki degerlikli ve 6karyotik
organizmalarda ikincil mesajc1 olan Ca?*, bitkiler
tarafindan kullanilir. Ca?* sinyalleri, Ca?* baglama
proteinlerinin aktivitesiyle algilanir (Wei et al.,
2017). Bitkilerde son zamanlarda 3 smf Ca?*
mesajcist  belirlenmistir. Bunlar kalmodulinler ve
kalmodulin benzeri poteinler (CaM ve CML’ler),
kalsiyum-bagli  protein  kinazlar (CPDK) ve
kalsinérin B-benzeri proteinler (CBL)’dir (Ludwig et
al., 2004). Bugiine kadar CaM’larin, kalmodulin-
baglanma transkripsiyon aktivatorleri (CAMTA) de
dahil en az 90 transkripsiyon faktoriini
diizenleyebildigi tespit edilmistir (Du and Poovaiah,
2004).

CAMTA lar bitkilerde ve hayvanlarda evrimsel
olarak korundugu bildirilen ve iyi karakterize edilmis
kalmodulin baglama transkripsiyon faktorlerinin bir
ailesidir (Pant et al., 2018). CAMTA ailesi ilk olarak
titiin (NtER1) bitkisinde tespit edilmistir (Yang and
Poovaiah, 2000). CAMTA’lar; amino ucunda CG-1
DNA Dbaglanma domaini, devaminda spesifik
olmayan DNA baglanmasinda rol oynayan bir TIG
domaini, protein-protein etkilesimlerine aracilik eden
bir Ankrin (ANK) tekrar domaini ve proteinin amino
ucu ve karboksil ucu arasinda bulunan Ca?* bagiml
CaM baglanma domaini (CaCMD) ve Ca?"’dan
bagimsiz bir yolda CaM ile baglanan ¢esitli sayilarda
IQ motifleri (IQXXXRGXXXR) igerir (Hu et al.,
2015; Wei et al., 2017; Pant et al., 2018). CAMTA,
hedef genlerin promotor bolgesindeki spesifik cis
elementlerini [(A/C)CGCG(C/GIT) ve (AIC)CGTGT
= absisik asit (ABA) — yamt elementi (ABRE)]
taniyarak ve baglanarak transkripsiyonel
diizenlemeyi gerceklestirir ve boylece hedef genlerin
ifadesini diizenler (Choi et al., 2005; Finkler et al.,
2007; Shangguan et al., 2014; Pant et al., 2018).
Simdiye kadar Arabidopsis, Medicago truncatula,
soya fasulyesi ve musir gibi farkli bitki tiirlerinden
bazi CAMTA genleri tanimlanmugtir. Arabidopsis’te
tamimlanan 6 CAMTA proteini bulunmakta olup, la,
Ila, IIc ve Ille olmak lizere dort siifa ayrilmaktadir
(Hu et al., 2015; Wei et al., 2017). Arabidopsis’te
AtCAMTA3 bitki bagisikligi bakimindan negatif bir
diizenleyicidir (Du et al., 2009). Diger taraftan 6
Arabidopsis CAMTA geni asir1 sicaklik, tuz ve
yaralanma gibi ¢oklu ¢evresel sinyallere yanit verir.
Ayrica bu genler, etilen ve ABA gibi hormonlar ve
metil jasmonat, H,O, ve salisilik asit gibi sinyal
molekiilleriyle tesvik edilebilirler (Yang and
Poovaiah, 2002). AtCAMTA3 iizerine yapilan
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calismalar soguk stresine yanitta gorev alan CBF2
ifadesinin  pozitif bir diizenleyicisi oldugunu
gostermektedir. AtCAMTA1l ve AtCAMTA3’iin
mutantlar1 ile yapilan ¢aligmada ise donmaya karsi
diistik tolerans gosterdikleri tespit edilmistir (Kim et
al., 2013).

Sorgum [Sorghum bicolor (L.) Moench], C4
fotosentez  yolunu kullanmakta olup, marjinal
alanlara yiiksek adaptasyon goOstermesi, azotu
kullanmas1 ve asir1 biiyiiyerek fazla miktarda
biyokiitleye sahip olmasi nedeniyle diinyada en fazla
ekimi yapilan tahil bitkileri arasindadir. Ayrica genis
bir germplasminin olusu genis bir genetik cesitlilige
sahip olmasina sebep olmaktadir. Biiyiime 6zellikleri
ve kullanimina gore tane tahili, tathh sorgum, yem
bitkisi ve yakit gibi siniflara ayrilmaktadir (Xu et al.,
2018). Sorgum, kendine dollenen bir bitki olup
genetik ve morfolojik ¢esitliligi olan 6nemli bir
diploid bitkidir (Menz et al., 2002).

Bitkilerde azot; amino asit, protein, niikleik asit,
amid, klorofil gibi 6nemli fonksiyonlarda yer alan
organik bilesiklerin yapisina katilmasi nedeniyle,
topraktan alinan besinlerden en fazla ihtiya¢ duyulan
elementtir (Miller and Cramer, 2005).

Yapilan literatiir ~arastirmalarinda  sorgum
bitkisinde CAMTA gen ailesinin genom c¢apl
belirlenmesi ~ {izerine  herhangi  bir  bilgiye
rastlanmanugtir. ik kez yapilan bu ¢aligmada
CAMTA gen ailesi iiyelerinin sorgum genomunda in
siliko yontemler kullanilarak genom c¢apli olarak
belirlenmesi  amaglanmustir.  Sorgum  genomunda
biyotik ve abiyotik streslere toleransin genetik
mekanizmasinin daha iyi anlagilmasini saglamak
amactyla hem yapisal hem de filogenetik diizeyde
CAMTA proteinlerini kodlayan diziler belirlenerek,
karakterize edilmistir.

MATERYAL VE METOT
Sorghum  bicolor L.
proteinlerinin belirlenmesi
Sorghum bicolor L. genomundaki CAMTA gen
ailesinin protein dizilerine Pfam veritabanindan elde
edilen Pfam Erigim Numaras1 (PF00612) kullanilarak
Phytozome v12.1  veritabamindan  ulasilmistir
(Phytozome,  2020). Sorgum  genomundaki
(McCormick et al., 2018) tiim muhtemel CAMTA
proteinlerini belirlemek i¢in, hem Phytozome v12.1
veritabanindaki blastp hem de gizli Markov model
(HMM) (HMMER, 2020) aramasi varsayilan
parametrelerle kullanilmistir. {liskili olmayan diziler
“decrease redundancy arac1” (ExXPASy, 2020a)
kullanilarak elde edilmistir. iliskili dizilerdeki
CAMTA domaininin varhgt HMMER (HMMER,
2020) veritabamt kullanilarak aragtirilmistir. Elde
edilen CAMTA proteinlerinin molekiiler agirlhig: ve

genomunda CAMTA
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teorik izoelektrik noktast (pI) “ProtParam arac1”
(EXPASYy, 2020b) kullanilarak tespit edilmistir.

CAMTA genlerinin yapisi, fiziksel yerleri, gen
duplikasyonu ve korunmus motiflerinin
belirlenmesi

CAMTA proteinlerinin ekzon-intron bélgeleri
hakkinda bilgi edinmek i¢in, Gene Structure Display
Server v2.0 kullamilmigtir (Guo et al., 2007). Hem
genom dizileri hem de kodlanan DNA (CDS) dizileri
CAMTA genlerinin pozisyon bilgisini tahmin etmede
kullanilmigtir.  Phytozome — v12.1 veritabani
kullanilarak, CAMTA genlerinin kromozomal yerleri
ve biiytkliikleri tespit edilmistir.

CAMTA genleri tim S. bicolor L.
kromozomlarina isaretlenmis ve MapChart programi
ile cizilmistir (Voorrips, 2002). Gen duplikasyon
olaylar1 “Bitki Genom Katlanma Veritabani, BGKV
(Plant Genome Duplication Database)” saglayicisi
(PGDD, 2020) kullanilarak belirlenmistir. CAMTA
genlerinin  ikili ¢iftleri arasindaki Non-sinonim
oranlart (Ka), sinonim oranlart (Ks) ve evrimsel
zorlamalar (Ka/Ks) PAL2NAL (Suyama et al., 2006)
PAML ara yiiz aracinda (Yang, 2007) hesaplanmustir.

CAMTA  proteinlerinin  ilave  korunmus
motiflerini belirlemek i¢in, “Multiple EM for Motif
Elicition (MEME) Aract” kullanilmistir (Bailey et
al., 2006). Minimum/maksimum genislik ve
Motiflerin maksimum sayist i¢in siurlar sirasiyla 2,
50 ve 15 olarak ayarlanmigtir. Motif bolgeleri 2 ile
300 arasindadir. Bolge dagilimi tekrarlarin herhangi
bir sayist olarak ayarlanmistir. Belirlenen motifler
InterPro veritabaninin varsayilan ayarlari kullanilarak
taranmustir (Quevillon et al., 2005). Ayrica korunmus
bolge dizi analizleri igin CAMTA domainlerinin dizi
logo analizleri WEBLOGO online web araci
kullanilarak ¢izilmistir (Crooks et al., 2004).

Filogenetik analizler ve dizi hizalama

Filogenetik analizler, 1000 tekrarli bootstrap
degeri ile Neighbor-joining (NJ; Komsu katilim)
metoduna gore yapilmistir. CAMTA protein dizileri
ClustalW kullanilarak hizalanmistir (Thompson et
al., 1997). MEGA v7 programi kullanilarak
filogenetik agag elde edilmistir (Tamura et al., 2011).
Agag, Interaktif Yasam Agact (iTOL) ara yiizi
kullamlarak sekillendirilmistir (Letunic and Bork,
2011)

Sinteni analizi

S. bicolor ile A. thaliana ve Z. mays CAMTA
genlerinin ortologlar1 Plant Genome Duplication
Veritabant (PGDD, 2018) kullanilarak belirlenmistir
(Lee et al., 2013). Ortolog genlerin protein dizileri
Phytozome v12.1 veritabanindan elde edilmistir.
Sinteni haritas1 “iTAK- Plant Transcription factor

&Protein  Kinase ldentifier and  Classifier”

kullanilarak ¢izilmistir (Zheng et al., 2016)

in siliko gen ifade analizi

Illumina RNAseq veri setleri Phytozome v12.1
veritabanm1  kullanilarak elde edilmistir.  Sobic-
CAMTA genlerinin S. bicolor bitkisinin farkli
dokularinda farkli azot kaynagi uygulamas: ile
CAMTA transkripsiyon faktoriiniin ifade profili
belirlenmistir. In siliko ifade profilleri FPKM
(Dizilenmis her milyon baz ¢ifti transkript dizisinin
her kilobaz fragmanlarinin  beklenen sayisi)
birimlerinde Cufflinks ile hesaplanmistir (Trapnell et
al., 2013). FPKM degerleri log2’ye doniistiiriilerek

CIMMiner (CIMMiner, 2020) algoritmas1 ile
heatmap elde edilmistir.
BULGULAR VE TARTISMA

S. bicolor L. genomundaki CAMTA gen ailesinin
belirlenmesi

Phytozome v12.1 veritabaninda bulunan S.
bicolor genomunda, Pfam veritabanindan elde edilen
Pfam erisim numaras: kullanilarak anahtar kelime
taramast (keysearch) uygulanmistir. Bu tarama
sonucunda CAMTA protein homolojisine sahip yedi
gen tespit edilmisti. CAMTA domainlerinin varligt
HMMER veritaban1 kullanilarak dogrulanmustir.
Ayrica varsayillan CAMTA domaini bulunan
genlerden iligkili olmayan diziler uzaklastirildiktan
sonra yeniden HMMER veritabani ile dogrulanmustir.
S. bicolor genomundan elde edilen yedi aday
CAMTA geni Cizelge 1°de listelenmistir. Yapilan
caligmalarda Manihot esculenta (5), Ricinus
communis (4), Linum usitatissimum (8), Populus
trichocarpa (7), Medicago truncatula (4), Phaseolus
vulgaris (8), Glycine max (14), Cucumis sativus (3),
Prunus persica (4), Malus domestica (8), Fragaria
vesca (4), Arabidopsis thaliana (6), Arabidopsis
lyrata (6), Capsella rubella (6), Brassica rapa (9),
Thellungiella halophila (6), Carica papaya (2),
Gossypium raimondii (7), Theobroma cacao (5),
Citrus sinensis (5), Citrus clementina (4), Eucalyptus
grandis (4), Vitis vinifera (4), Solanum tuberosum
(7), Solanum lycopersicum (7), Mimulus guttatus (4),
Aquilegia coerulea (5), Zea mays (9), Setaria italica
(7), Panicum virgatum (6), Oryza sativa (6),
Brachypodium  distachyon  (7),  Selaginella
moellendorffii (1), Physcomitrella patens (3) ve
Phaseolus vulgaris (8) gibi bitki genomlarinda
CAMTA gen ailesinin tespit edildigi bildirilmistir.
Ayrica su yosunu, Volvox carteri, Coccomyxa

subellipsoidea  C-169, Micromonas  pusilla
CCMP1545,  Micromonas  pusilla  RCC299,
Ostreococcus  hicmarinus  {lizerinde  yapilan
calismalarda ~CAMTA  gen  ailesi iyeleri

belirlenememistir (Rahman et al., 2016). Bitkilerde
artan sayida CaM-baglayici protein rapor edilmistir.
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Ayrica, sinyaline yanit veren proteinler veya etilenin
neden oldugu CaM-baglayict proteinler olarak da
adlandirilan  Calmodulin  binding transkripsiyon
aktivatorleri, ilk olarak, spesifik olmayan DNA

baglama aktivitesi olan CaM-baglayic1 proteinler igin
bir taramada bitkilerde kesfedilmistir (Bouché et al.,
2002; Yang and Poovaiah, 2002; Reddy et al., 2011,
Biiyiik et al., 2019).

Cizelge 1. Sorgum genomunda tespit edilen CAMTA proteinleri hakkinda bilgi tablosu
Table 1. The table of the information on CAMTA proteins identified in sorghum genome

Molekiiler
agirh@ CDS

Gen No Pytozome adi Kromozom lokasyonu aa (kDa) pl  uzunlugu
Sobic-

CAMTA-1 Sobic.001G261501 Chr01:36154209-36162915 1022 113,53 5,63 3069
Sobic- Chr01:64108477-64117857

CAMTA-2 Sobic.001G351700 reverse strand 1024 114,4 5,86 3075
Sobic-

CAMTA-3 Sobic.001G474600 Chr01:74671806-74678991 994 110,36 571 2985
Sobic- Chr02:68083385-68092596

CAMTA-4 Sobic.002G306000 reverse strand 914 102,44 8,36 2745
Sobic- Chr02:73626556-73633704

CAMTA-5 Sobic.002G380200 reverse strand 1030 114,86 5,55 3093
Sobic-

CAMTA-6 Sobic.003G407200 Chr03:71482355-71489364 845 95,22 6,97 2538
Sobic-

CAMTA-7 Sobic.006G051800 Chr06:38176208-38184325 995 111,80 5,95 2985

pl: Teorik Izoelektrik Noktas1

Ek olarak, Sobic-CAMTA genlerinin teorik
izoelektrik noktalari, molekiiler agirliklari, aminoasit
ve CDS dizi uzunluklart da verilmistir (Cizelge 1).
Sobic-CAMTA genleri sorgum bitkisinin 1, 2, 3, ve 6
numarali kromozomlarinda dagilmistir. En fazla gen,
kromozom 1 fiizerinde Sobic-CAMTA-1 Sobic-
CAMTA-2 ve Sobic-CAMTA-3 genleri olarak
bulunmustur (Sekil 1). Sobic-CAMTA proteinleri
biiyiikliiklerinin  845-1030 amino asit arasinda
degisiklik gosterdigi tespit edilmistir. Bunlar arasinda
en uzun aminoasit dizisine sahip olan protein, 1030
aminoasit ile Sobic-CAMTA-5 olarak belirlenmistir.
En kisa protein ise 845 aminoasit dizisiyle Sobic-
CAMTA-6 olarak tespit edilmistir.

Sobic-CAMTA proteinlerinin asitlikten alkaliye
dogru degisen teorik izoelektrik noktast 5,55 ile 8,36
arasinda degiskenlik gostermistir. En  yiiksek
izoelektrik noktasi 8,36 ile Sobic-CAMTA-4’e ait
olup, en diisiik izoelektrik noktasi ise 5,55 ile Sobic-
CAMTA-5’e aittir. Bu proteinlerin molekiiler
agirliklart ise 95,22 kDa (Sobic-CAMTA-6) ile
114,86 kDa (Sobic-CAMTA-53) arasinda
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degismektedir. Gen duplikasyon analizi sonucunda
Sobic-CAMTA-2/Sobic-CAMTA-3 tandem duplike
genler olarak belirlenmis iken, Sobic-CAMTA-
3/Sobic-CAMTA-5 ve  Sobic-CAMTA-6/Sobic-
CAMTA-7 ise segmentel duplike genler olarak tespit
edilmistir. Sobic-CAMTA-2 ile Sobic-CAMTA-3
genlerinin Ka degeri 0.3792, Ks degeri 2,5660 ve
Ka/Ks degeri ise 0,1478, Sobic-CAMTA-3 ile Sobic-
CAMTA-5 genlerinin Ka degeri 0.3423, Ks degeri
3,3026 ve Ka/Ks degeri ise 0,1037 olarak tespit
edilmigtir. Sobic-CAMTA-6 ile Sobic-CAMTA-7
genlerinin Ka degeri 0,4611, Ks degeri 3,7670 ve
Ka/Ks degeri ise 0,1224 olarak belirlenmistir. Ka/Ks
orant 1’den biiyiikse gen dizisinin evrimi siiresince
pozitif seleksiyon oldugu, 1’den kiigiilk olmasi
arindirict seleksiyon ve 1°e esit olmasi duplikasyon
olaylarinda dogal seleksiyonu gostermektedir (Juretic
et al., 2005). Calismadan elde edilen bulgulara gore
ardistk ve bolgesel genler arasindaki Ka/Ks
degerlerinin 1°den kiigiik ¢ikmasindan dolay1 sorgum
bitkisinin evrimsel siirecinde yiiksek oranda arindiric
seleksiyon oldugu anlagilmaktadir.
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Sobic_Chr01 Sobic_Chr02

0,0— Start 0,0 = Start

36,2 Sobic-CAMTA-1

64,1 Sobic-CAMTA-2

68,1 Sobic-CAMTA-4

Sobic_Chr03 Sobic_Chr06

00— Start 0,0 = Start

38,2 Sobic-CAMTA-7

/

61,3 ——End

4,7 Sobic-CAMTA-3|138

Sobic-CAMTA-5

77,1 —<—End

80,8 —<—End

71,5 —H—1Sobic-CAMTA-6
74,3 ——End

Sekil 1. Sobic-CAMTA genlerinin Sorghum bicolor L. kromozomundaki dagilisi (Genler arasindaki kirmizi
¢izgi tandem duplikasyonu, mavi ¢izgi ise segmental duplike genleri gostermektedir)

Figure 1. The distribution in Sobic-CAMTA genes in Sorghum bicolor L. chromosomes (red line among genes
shows tandem duplication, blue line shows segmental duplicate genes)

Sobic-CAMTA’lann filogenetik
korunmus motifleri ve gen yapisi

Sobic-CAMTA proteinleri arasindaki iliskiyi
belirlemek ig¢in A. thaliana ve Z. mays bitkilerinin
CAMTA genleri kullanilarak filogenetik agag
olusturulmustur ~ Filogenetik  agac CAMTA
proteinlerinin aminoasit dizisine bagli olarak 1000
tekrarli bootstrap degeri ile komsu katilim metodu
kullanilarak ¢izilmistir (Sekil 2).

CAMTA proteinleri A, B ve C olmak tizere 3
ana grupta kiimelenmistir. A grubunda AtCAMTAL,
2 ve 3 proteinleri, B grubunda Sobic-CAMTA-1,
Zmays-CAMTA-4 (GRMZM2G153594), Zmays-

analizleri,

CAMTA-6 (GRMZM2G341747), Sobic-CAMTA-3,

Zmays-CAMTA-8 (GRMZM2G447551), Sobic-
CAMTA-5,Zmays-CAMTA-9 (GRMZM2G017368),
Sobic-CAMTA-2 ve Zmays-CAMTA-7

(GRMZM2G431243) proteinleri ve C grubunda ise
AtCAMTAG6, AICAMTAS, Zmays-CAMTA-1
(GRMZM2G032336), Sobic-CAMTA-4,
AtCAMTA4,Zmays-CAMTA-5

(GRMZM2G171600), Sobic-CAMTA-6, Zmays-
CAMTA-3 (GRMZM2G152661), Zmays-CAMTA-2
(GRMZM2G143205) ve Sobic-CAMTA-7
proteinleriyle filogenetik bir iliski gostermistir.
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Sekil 2.  Sorghum bicolor, Arabidosis thaliana ve

filogenetik agag
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Zea mays bitkilerinin CAMTA proteinleri ile ¢izilen

Figure 2. Phylogenetic tree of CAMTA proteins of Sorghum. bicolor, Arabidosis thaliana and Zea mays

MEME (v4.12.1) (Bailey et al., 2006) programi
kullanilarak Sobic-CAMTA proteinlerinde yapilan
korunmus motif analizlerinde 15 korunmus motif
tespit edilmistir. Belirlenen motiflerin uzunlugu 17-
50 aminoasit araliginda olmustur (Cizelge 2). En
fazla motif Sobic-CAMTA-2"de (16), en az motif ise

1, Motif 2, Motif 3, Motif 4, Motif 7, Motif 8, Motif
9, Motif 12, Motif 13 icerdigi goriilmistiir (Sekil 3).
Ayrica yapilan Interproscan analizi sonucunda Motif
1, Motif 5 ve Motif 12°nin CG-1 DNA-baglanma
domaini, Motif 3’tin Ankrin tekrari—igeren domain
stiper ailesi, Motif 2 1Q motifi ve EF-hand baglanma

Sobic-CAMTA-7 ve Sobic-CAMTA-6’da (11) tespit bolgesi ve Motif 4 Immunoglobulin-like fold
edilmistir. Tim Sobic-CAMTA proteinlerinin Motif domainlerini icerdikleri tespit edilmistir.
Gen No Motif Lokasyonu
swecorras [057] [] Bl [ | [n] [w]
swiccauraz  [[5] [0 | AR s (5] [¢]
swecomss 1] Il [ s ] [w] []
secorras (8] 7] [l [ ] [w] [«]
soccomy 0] Co] N N D0l WS ol W B o] o
SO CAMTAS (1]
swecnras 5] (0] B (s M O (] B0 (] Bl BN o]

O] N BN O 5] (6] B o] I B B B (3] [ [w]

Sekil 3. Sobic-CAMTA genlerinde tahmin edilen motif dagilimi
Figure 3. Distribution of estimated motif in Sobic-CAMTA genes

272



D. Kizilkaya, A.G. Kasapoglu, A. Hosseinpour, K. Haliloglu, S. Muslu, E. ilhan

Cizelge 2. Sobic-CAMTA genlerinde muhtemel motiflerin dizi bilgileri

Table 2. Sequence information of the best possible motif in Sobic-CAMTA genes

Motif No  Motif Muhtemel En Iyi Eslesme Domain
Genisligi

MOTIF-1 50 DGHNWRKKKDGKTVKEAHERLKVGNVDVL  CG-1 DNA-binding domain
HCYYAHGEENPNFQRRTYWML

MOTIF-2 50 FRGWKGRKEFMIIRQRIVKIQAHVRGHQVRK 1Q motif, EF-hand binding
HYRKIVWSVGIVEKVILRW site

MOTIF-3 50 IHLCAALGYDWAIRPILAAGVNINFRDAHGWT  Ankyrin repeat-containing
ALHWAAYCGRERMVVALI domain superfamily

MOTIF-4 50 WSCMFGDVEVPAEILQDGTLRCYTPCHRPGR  IPT domain
VPFYITCSNRVACSEVREF

MOTIF-5 50 EAQTRWLRPTEICEILQNYKRFSIAPEPPNKPPS  CG-1 DNA-binding domain
GSLFLFDRKVLRYFRK

MOTIF-6 50 GRKQTEERLQKALARVHSMAQYPEARDQYQ  N/A
RILTCVTKMQESQAMQDKML

MOTIF-7 37 KDSLGAVRNAAQAAARIYQAFRVFSFHRKKY  N/A
VQYEDD

MOTIF-8 42 THEDPTGKTPADLASANGHKGIAGFLAESALT  N/A
SHLQALTLKE

MOTIF-9 39 PMLSQDQLFSIHDISPEWAYCGEKTKVLITGTF  N/A
LCNPEH

MOTIF-10 50 YPLLKTQSSDLFTMEKDGFKKHDSFTRWMSK ~ N/A
ELPEVDDLQIKSSSGAFWS

MOTIF-11 38 RDQFIEKLIKEKLHIWLIHKVHDGGKGPNVLD  N/A
DEGQGV

MOTIF-12 19 EEDYMHIVLVHYLEVKGGK CG-1 DNA-binding domain

MOTIF-13 17 RRKGHGLRGFRPEMQPM N/A

MOTIF-14 31 NKMHLHIRLDKLLSLGPDDYQMTVINPGNEM  N/A

MOTIF-15 19 GYHPFTWMQQHVDGIGPVN N/A

CAMTA gen ailesi ile daha o6nceki yapilan
calismalarda CaMBD korunmus bolgesini igerdikleri
bildirilmistir (Pant et al., 2018). WEBLOGO ara
yizii kullamlarak A. thaliana ve S. bicolor
bitkilerinin CAMTA gen ailelerine ait proteinlerin
karboksil ucuna dogru korunmus olan CaMBD
bolgesi tespit edilmistir (Sekil 4). Onceki
caligmalarla benzer bulgulara ulasilmistir.

Gene Structure Display Server v2.0 ile Sobic-
CAMTA genlerinde yapilan yapisal analiz sonucunda
ekzon ve intron sayilari tespit edilmistir. Bu analiz

sonucunda Sobic-CAMTA genleri arasinda ekzon
sayllar1 10 ile 13 arasinda degismektedir. Intron
sayilar1 da 10-12 arasinda belirlenmistir. En fazla
sayida ekzon igeren genler (13 ekzon) Sobic-
CAMTA-1, -2 ve -5°dir. En az sayida ekzon igeren
gen (10 ekzon) Sobic-CAMTA-6’dir. En yiiksek
sayida intron igeren genler (12 intron) Sobic-
CAMTA-1,-2,-5 ve -4 olarak belirlenmistir. En az
sayida intron igeren genler (10 intron) Sobic-
CAMTA-6 ve Sobic-CAMTA-7 olarak tespit
edilmistir (Sekil 5).
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Figure 4. The conserved CaMBD region in all sorghum CAMTA proteins. (A) Functionally identified motif in
Arabidopsis CAMTA genes. (B) Alignment of the conserved CaMBD in six AtCAMTA and sorghum
CAMTA proteins. (C) Sequence logo of CaMBD in six AACCAMTA and 7 sorghum CAMTA proteins
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Sekil 5. Sobic-CAMTA genlerindeki ekzon ve intronlarin sayisi, uzunlugu ve pozisyonu
Figure 5. Number, length and position of exons and introns in Sobic-CAMTA genes

S. bicolor, A. thaliana ve Z. mays bitkilerindeki
CAMTA genlerinin Kkarsilastirmali ve sinteni
analizler

S. bicolor, A. thaliana ve Z. mays bitkilerine ait
CAMTA proteinleri arasinda sinteni haritasi
cizilmistir (Sekil 6). Sobic-CAMTA-2, -3, -4, -5, -6, -
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7 genleri ile Zmays-CAMTA-1, Zmays-CAMTA-2,
Zmays-CAMTA-3, Zmays-CAMTA-4, Zmays-
CAMTA-5, Zmays-CAMTA-7, Zmays-CAMTA-8
ve Zmays-CAMTA-9 genleri arasinda sinteni iliskisi
tespit edilmistir. S. bicolor ile A. thaliana arasinda
sinteni iligkisi bulunamamustir.
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Sekil 6. Sorghum bicolor ve Zea mays arasindaki genlerinin genis ¢aplh sinteni analizi
Figure 6. Large-scale synteny analysis of genes between Sorghum bicolor and Zea mays

Sobic-CAMTA genlerinin genom ¢aph ifadeleri
Sobic-CAMTA genlerinin S. bicolor bitkisinin
kok ve siirgiin dokularinda farklt azot kaynagi
uygulamasi ile CAMTA transkripsiyon faktoriiniin
ifade profili belirlenmistir (Sekil 7). ifade diizeyleri
incelendiginde en fazla ifade olan genler sirasiyla
Sobic-CAMTA-3, Sobic-CAMTA-2 ve Sobic-
CAMTA-7 iken ifade seviyesi en az olan gen Sobic-
CAMTA-5 olarak tespit edilmistir. Sobic-CAMTA-
1’in ise hi¢ ifade olmadigr gorilmiistiir. Kok ve
stirgiin dokularinda su ile yapilan sulamada Sobic-
CAMTA-2, -3 ve -7 genlerinin ifade seviyelerinin
arttifn  gozlemlenmistir. Bunun yaninda siirgiin
dokularinda bu genlerde kullanilan azot kaynagina
(ire, amonyak ve nitrat), su kontroliine ve giibre
kontroliine gore ifade seviyeleri azalmistir. Diger
taraftan kok dokularinda ise bu genlerin ifade
seviyeleri siirgiine gore artmistir. Sobic-CAMTA-
5’in ifade seviyesi ise kdk ve siirglin dokularinda
ozellikle iire ve nitratla yapilan uygulamalarda

azalma gostermistir. Sobic-CAMTA-4 ve -6
genlerinde kok dokularinda iire, amonyak ve nitratla
yapilan uygulamalarda ifade seviyeleri artarken
stirgiin dokularinda artis fazla olmamistir. Yine her
iki genin kok ve siirgiin dokularinda su kontroli ile
yapilan uygulamalarda ifade seviyelerinde artiglar
gozlenmistir. Hu et al. (2015) Cin lahanasinda
yaptiklart  galismalarinda nitrat uygulamasinda
BcCAMTAIL ve BcCAMTAS disindaki BCCAMTA
genlerinin ifade seviyelerinin 12 saate kadar
kademeli olarak azaldigi 24 saatte ise yeniden arttig1
bildirilmigtir. Ayrica ayni g¢alismada genlerin 12.
saatteki ifade seviyelerinin 4. saatteki ifade
seviyelerinden daha yiiksek oldugu belirtilmistir.
Ayni ¢alismada soguk, kuraklik, bakir iyonu ve nitrat
stresi gibi cevresel streslere maruz birakilan ¢in
lahanas1 fidelerinde BCCAMTA genlerinin ifade
seviyeleri arastirilmigti,. BcCAMTA2  digindaki
biitin BcCAMTA genlerinin soguk stresinde ifade
seviyelerinin arttig1 tespit edilmistir. Yapilan diger
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calismalarda ise pamuk bitkisinde lif gelisimiyle bazi
CAMTA genlerinin ifade seviyelerinin pozitif
korelasyon gosterdigi rapor edilmigtir (Pant et al.,
2018). Biyotik ve abiyotik streslere maruz birakilan
kavak bitkisinde CAMTA gen ailesi iiyelerinin ifade

seviyelerinde artiglar gozlenmistir (Wei et al., 2017).
Fasulye bitkisinde tuz stresi kosullar1 altinda yapilan
calismada CAMTA gen ailesi iiyelerinin dokuya
bagli olarak ifade sevilerinde artis ve azalislar
gosterdigi bildirilmistir (Biyiik et al., 2019)
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Sekil 7. Sorgum bitkisinin farkli dokularinda yapilan ifade analizi (Heatmap)
Figure 7. Expression analysis in different tissues of sorgum plant (Heatmap)

SONUC

Sorgum bitkisinde bulunan CAMTA gen ailesi
ile in siliko olarak yapilan bu ¢alijmada 7 tane
CAMTA iyesi belirlenmistir. Bunlar 4 farkh
kromozoma dagilmigtir. Sorgum bitkisinin in siliko
olarak azotun farkli dokulara uygulanmasiyla gen
ifadesi profilinde azot uygulanmasi gen ifade
diizeyini disiirdiigii tespit edilmistir. Bu ¢aligmanin
sonuglart  Sorghum bicolor bitkisinde CAMTA
transkripsiyon gen ailesinin molekiiler yapisinin
anlagilmasi i¢in 6nemli bilgiler saglayacaktir.
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Cikar Catismasi Beyani

Yazarlar, ¢alisma dahilinde herhangi bir kisisel
ve/veya finansal ¢ikar ¢atigmasinin olmadigini beyan
eder.

Yazar Katkilar

El, DK ve AGK arastirmay1 tasarladi ve
analizlerini yapti, AH, KH ve SM c¢alismanin
diizenlenmesi, resimlerin, tablolarin hazirlanmasi
caligmalarimi yiriittiller. Tim Yyazarlar makalenin
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makalenin  yayin
alarak  okuyup

yazimma katki  yapti ve
asamasindaki  siirecte  gorev
onayladilar.
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OZ: Bu calismanin temel amaci tiiketicilerin ¢ig siit satin alma kararlarini etkileyen faktorlerin belirlenmesidir. Arastirma verileri
[zmir ilinin en fazla niifusa sahip ilk 10 ilgesinde 2018 yilinda 166 ¢ig siit tiiketicisi ile yiiz yiize yapilan anketlerden elde
edilmistir. Tiketicilerin ¢ig siit satin alma kararlarinda 6nem verdikleri kriterler Bulanik Esli Karsilagtirma yontemiyle analiz
edilmistir. Arastirmada tiiketicilerin ¢ig siit satin almada en fazla 6nem verdikleri kriterin damak tadi oldugu saptanmustir. Diger
kriterler ise oncelik sirasina gore tireticiye olan giiven, yogurt-tatli yapimina daha uygun olmasi, ¢ig siit sadakati ve kapiya kadar
getirilmesidir. Ayrica kadinlarin ¢ig siitii marketten satin alma isteklerinin erkeklere gére daha yiiksek oldugu, erkeklerin ¢ig siitle
ilgili medyada yer alacak olumsuz haberleri kadinlara gére daha az 6nemsedikleri ve ¢ig siit satin alirken kadinlarm siitiin
kokusunu/rengini erkeklere gore daha fazla 6nemsedikleri belirlenmistir. Elde edilen bu sonuglar politika yapicilarin ¢ig siitle
ilgili politika gelistirmelerinde ve siit iireten igletmelerin pazarlamaya yonelik kararlarinda destek olabilecek niteliktedir.

Anahtar Kelimeler: Cig siit, Tiiketici davramsi, Bulanik esli karsilagtirma, izmir
Analysis of Factors Affecting Consumers’ Purchasing Decision of Raw Milk in 1zmir

ABSTRACT: The main aim of this study is to determine factors affecting consumers” purchasing decision of raw milk. The data
of the study were obtained from the face to face surveys conducted with 166 raw milk consumers in the top 10 districts of the
province with the highest population in I1zmir in 2018. The criteria for consumers’ purchasing decision of raw milk was analyzed
through Fuzzy Pairwise Comparison. According to the results of research, the most important purchasing criterion was taste. The
other criteria, in order of priority were determined as confidence in producer, more suitable for yoghurt and dessert making, raw
milk loyalty, and bring the order. In addition, it was determined women were more willing to purchase raw milk from markets,
men care less about bad news about raw milk, and women care more about the smell and colour when buying raw milk. These
obtined results are supportive of policymakers' policy development regarding raw milk and marketing decisions of milk producing

companies.

Keywords: Raw milk, Consumer behaviour, Fuzzy pairwise comparison, lzmir

GIRIS

Siit biylime ve gelisim igin yeterli besin
Ogelerini igermektedir ve insanoglunun bebeklik,
ergenlik ve yaslilik donemlerinde 6nemli bir yere
sahiptir (Simsek ve Acikgdz, 2011). Siit ve siit
iiriinleri bazi 6nemli proteinlerin, minerallerin ve
vitaminlerin temel kaynagi olmasi nedeniyle insan
yasaminin her evresinde ihtiya¢ duyulan besinlerdir
(Unal ve Besler, 2008).

Gida Tarim ve Hayvancilik Bakanligi (GTHB)
tarafindan hazirlanan 30050 sayili “Cig Siitiin Arzina
Dair Teblig” 27 Nisan 2017 tarihinde Resmi
Gazetede yayinlanarak yiiriirlige girmistir. Tebligde

¢ig sit; ciftlik hayvanlarinin meme bezlerinden
salgilanan, 40 °C’nin {izerinde 1sitilmamis veya
esdeger etkiye sahip herhangi bir iglem gérmemis siit
olarak ifade edilmistir. Cig siit satig kriterlerinin
belirlendigi bu tebligde ¢ig siit arzinin sadece
hastaliktan ari isletmeler tarafindan
gerceklestirilmesinin  zorunlu oldugu belirtilmigtir
(Resmi Gazete, 2017). Teblig sonucunda ¢ig siitiin
soguk zincirde pazarlanmasi yasallastirilmis ve ¢ig
slitlin pazar ag1 marketler ile gelismistir.

Literatiirde ¢esitli bolgelerde ve yillarda ¢ig siit
tilketimine yonelik ¢alismalar bulunmaktadir ve bu

Bu makaleye atifta bulunmak icin / To cite this article: Arslan, ., Sevim, A., Giiler, D., Saner, G., 2020. izmir ilinde Tiiketicilerin Cig
Siit Satin Alma Kararlarim Etkileyen Faktorlerin Analizi. Atatiirk Univ. Ziraat Fak. Derg., 51 (3): 279-287.
doi: 10.17097/ataunizfd.694829

30RCID: https://orcid.org/0000-0003-0348-5034 PORCID: https://orcid.org/0000-0002-0743-0164
‘ORCID: https://orcid.org/0000-0001-8555-0877 9ORCID: https://orcid.org/0000-0002-2897-9543

*Bu galigma Ozlem ARSLAN ve Ahmet SEVIM’in TUBITAK tarafindan desteklenen lisans tez projesinden tiretilmistir.


https://orcid.org/0000-0003-0348-5034
https://orcid.org/0000-0002-0743-0164
https://orcid.org/0000-0001-8555-0877
https://orcid.org/0000-0002-2897-9543
mailto:duran.guler@ege.edu.tr
https://tureng.com/tr/turkce-ingilizce/purchasing%20decision
https://tureng.com/tr/turkce-ingilizce/purchasing%20decision
https://tureng.com/tr/turkce-ingilizce/purchasing%20decision
https://orcid.org/0000-0003-0348-5034
https://orcid.org/0000-0002-0743-0164
https://orcid.org/0000-0001-8555-0877
https://orcid.org/0000-0002-2897-9543

Izmir ilinde Tiiketicilerin Cig Siit Satin Alma Kararlarin1 Etkileyen Faktérlerin Analizi

caligmalarda ¢ig siit tiiketim oranlarina iligkin veriler
farklilik gostermektedir. Tiiketicilerin ¢ig siit tiiketim
orani Andi¢ vd. (2002) tarafindan Van ilinde
gergeklestirilen ¢alismada %64; Celik vd. (2005)
tarafindan Sanlurfa ilinde gerceklestirilen caligmada
%46; Simsek vd. (2005) tarafindan Istanbul ilinde
gerceklestirilen calismada %11; Akbay ve Yildiz
Tiryaki (2007) tarafindan Kahramanmaras ilinde
gergeklestirilen ¢alismada %57; Uzundumlu ve
Birinci  (2013)  tarafindan  Erzurum ilinde
gerceklestirilen ¢alismada %72; Karakaya ve Akbay
(2013) tarafindan Istanbul ilinde yapilan calismada
%27; Kahraman (2016) tarafindan Izmir ilinde
gerceklestirilen ¢alismada ise %9 olarak saptanmustir.
Cig siit, baz1 c¢aligmalarda ‘acik siit’ olarak da
adlandirilmaktadir.  Bu  ¢alismada  her  iki
adlandirmay1 ayni anda kullanmaktan kagimilmis ve
sadece ¢ig siit olarak belirtilmistir.

“Cig Siitiin Arzina Dair Teblig” ile birlikte ¢ig
sit arzinda gergeklesen yeni gelismeler bu
calismanin gergeklestirilmesini, dolayisiyla ¢ig siit
satin alma kararlarin1 etkileyen faktorlerin analiz
edilmesini 6nemli kilmaktadir. Bu dogrultuda
calismanin temel amaci tiiketicilerin ¢ig siit satin
almalarinda etkili olan faktorlerin belirlenmesi ve bu
faktorlerin 6nem derecelerinin saptanmasidir.

Bunun yani sira tiiketicilerin ¢ig siit satin
almalarinda etkili olan faktorlerin demografik ve
sosyo-ekonomik ozelliklere gore 6nem agirliklarinin
saptanmasi, tiiketicilerin ¢ig siit satin almalarinda
gelir ile ¢ig siit fiyatinin diigiikk olmasi faktorii
arasinda anlamli bir fark olup olmadigi ve
tilketicilerin cinsiyeti ile satin alma aligkanliklari
arasindaki iligkinin belirlenmesi amaglanmuistir.

Bu  amaglar  dogrultusunda  arastirmada
asagidaki hipotezler test edilmistir:

Hi: Cig siit satin almada ¢ig siit fiyatinin diigiik
olmasinin Onemi tiiketici gelirine gore farklilik
gosterir.

Hz: Cig siiti marketten satin alma istegi
cinsiyete gore farklilik gosterir.

Hs: Cig siit ile ilgili medyada olumsuz
haberlerin yer almasinin ¢ig siit satin almaya etkisi
cinsiyete gore farklilik gosterir.

Has: Markette satilan ¢ig siitiin fiyatinin UHT ve
pastorize siitten pahali olmasinin ¢ig siit satin almaya
etkisi cinsiyete gore farklilik gosterir.

Hs: Cig siit satin  almada  siitiin
kokusuna/rengine verilen Onem cinsiyete gore
farklilik gosterir.

He: Cig siit satin almada siitiin i¢inde yabanci
maddelerin bulunmamasina verilen 6nem cinsiyete
gore farklilik gosterir.

H7: Tiketicilerin ¢ig siit satin almada Onem
verdikleri  kriter tercihleri arasinda  farklilik
bulunmaktadir.
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MATERYAL VE METOT
Materyal

Calismanin  birincil  verileri 2018  yilinda
Izmir’in en yogun niifusa sahip ilgelerindeki ¢ig siit
tikketicileri ile yapilan yiiz yilize anketlerden, ikincil
verileri ise ilgili  kurum ve  kuruluslarin
kaynaklarindan ve konu ile ilgili yapilan diger
caligmalarindan elde edilmistir.

Metot

Arastirmada, 6rnek hacminin belirlenmesinde,
[zmir ilinde bulunan en fazla niifusa sahip ilk 10
ilgesinde ¢ig siit tiiketen tiiketici sayist dikkate
alinmistir. Ornek hacmi; %99 giiven aralig1 ve %10
hata payr esas alinarak 166 kisi olarak
hesaplanmistir. Anket yapilacak tiiketicilerin ilgelere
gore dagiliminda toplam hane sayisi icinde ilgelerin
aldigt oran esas almmistir. Ornek hacminin
belirlenmesinde kullanilan oransal o6rnek hacmi
formiilii (Newbold, 1995):

Np(1-p)
(N —1Dag, +p(1—p)
Formiilde;
agx = Oramin Varyanst

n = Ornek Hacmi
N = Anakiitle

n=

p = Oran (maksimum 6rnek hacmine ulasmak
amactyla
p = 0.5 alinmustir.)

Anket formlarinda tiiketicilerin sosyo-ekonomik
ozellikleri ile ¢ig siit satin almalarinda etkili olan
faktorlerin 6nem agirliklarint belirlemeye yonelik
sorulara yer verilmistir.

Caligmada  verilerin  degerlendirilmesinde
oncelikle yiizde ve ortalama gibi basit tanimlayict
istatistiklerden ~ yararlanilmis  olup,  sonuglar
cizelgelerde gosterilmistir. Tiketicilerin  ¢ig siit
tikketim tercihleri istatistiksel olarak test edilmis ve
gruplar1  karsilagtirmak amaciyla Ki-kare testi
yaptlmigtir. Ayrica tiiketicilerin ¢ig siit satin alma
kararlarinda 6nem verdikleri kriterler Bulanik Esli
Karsilagtirma yontemiyle analiz edilmistir.

Verilerin analizinde; oncelikle tiiketicilerin
sosyo-ekonomik ozellikleri ortaya konulmustur. Bu
asamada; tiiketicilerin yasi, egitim durumu, medeni
durumu, caligma durumu, aile niifusu, aylik gelir
diizeyi vb. 6zellikleri incelenmistir.

Ankete katilan tiiketicilerin ¢ig siit satin almada
onem verdikleri faktorlerin degerlendirilmesinde 5°li
likert olgegi (1. Kesinlikle katilmiyorum- 5.
Kesinlikle katiltyorum) kullanilmstir.

Arastirmada tiiketicilerin ¢ig siit satin alma
kararlarinda 6nem verdikleri kriterler Bulamik Egli



Karsilagtirma yontemiyle analiz edilmistir. Basit esli
kargilagtirma yontemiyle benzerlik gosteren bu
yontemde tiiketiciler iki faktorii karsilastirmaktadir.
Ayrica bu yontemde bir kriterin diger kritere gore
tercih derecesi ortaya konulmakta olup, tiiketicilerin
iki faktor arasinda kayitsiz kalmalar1 saglanmaktadir.
Bulanik kiime teorisinin merkezi bir kavrami olan
kismi tiyelik teorisinde bir kiime, evrensel kiimenin
her bir elemant s6z konusu kiimenin eleman
olmamasi (yani 0) veya olmasi (yani 1) durumu
ortaya konuldugunda iyi tanimlanmig olarak kabul
edilmektedir. Kismi iiyelikte ise, bulanik kiime [0,1]
kapali araliginda yer almaktadir. Bu yiizden kiimenin
bir elemanina 0 ve 1 arasinda bir deger verilmektedir.

0. Arslan, A. Sevim, D. Giiler, G. Saner

Belirsiz tercihlere dayanan bulanik kiime teorisinde
kiimeler keskin olmayan sinirlara sahiptirler (Tanaka,
1997).

Bulanik kiimelerde 0 ile 1 arasinda degisen
iiyelik derecelerinden bahsetmek miimkiindiir. Bu
dereceler klasik kiimelerde, kiimeye ait olup olmama
durumunu gosterirken, bulanik kiimelerde ise 0 ile 1
arasindaki degisimin her bir eleman icin degerini
ifade etmektedir (Ross, 1995; Klir and Yuan, 1995;
Pedrycz and Gomide, 1998). Bu yontemde veri
toplama ilk asamay1 olusturmaktadir. Veri toplama
asamasinda asagidaki diyagram kullanilmaktadir
(Sekil 1).

0.5

Sekil 1. A ve B arasinda karsilastirma yapmak amaciyla kullanilan bulanik esleme yaklasimi
Figure 1. The Fuzzy Matching Approach used to compare A and B

Bu diyagramda ¢izginin zit taraflarindaki
uclarma A ve B amaglarn yerlestirilmektedir.
Tiiketicilerden tercihlerine gore c¢izginin {izerine X
isareti koymast istenmektedir. Faktorler
karsilagtirilirken; hangi faktor x igaretine daha yakin

mesafede ise, onun digerine tercih edildigi
soylenebilir. B’ye gére A’nin tercih derecesi olan
RAB, x isaretinden A’ya olan uzaklikla

Olglilmektedir. A’dan B’ye toplam uzaklik 1°dir.

Eger RAB <0.5iseB> A
Eger RAP=0.5ise A~ B
Eger RAB=05ise A= B

Kesin tercihler olmasi durumunda RAB=1 veya
RAB=0 amaglara ait esli karsilastirmalarin sayisi
olan K, asagidaki gibi belirlenmektedir.

Kzn*(n—l)

Formiilde yer alan n, amaglarin sayisidir. Rij
(i#) her bir esli karsilastirma icin elde edilmektedir.
j’nin i’ye gore tercih derecesinin olgiimii Rji=1-Rij
seklindedir. Diger asamada bulanik tercih matrisi

olusturulmaktadir. Tiiketicilerin tercih matrisinin
olusturulmasi icin asagidaki ifadeden
yararlanilmaktadir.
R= <Oegeri =jVvi,j= 1,.......n>
T \rijegeri # Vi,j=1,.....n

Yontem ixj boyutlu bulanik tercih matrisi (R)
ile a¢iklanabilir.

0..712..713 ... 71

/21 0..723 ot e e r2j\|
T3LT32 oo

R= | e oo et e e e e |
(S | B o el §
Yo U o 7/ o § B |

Bulanik agirliklarin 6lgiilmesi yontemin {igiincii
asamasini  olusturmaktadir.  Tercih  matrisinden
yararlanarak her amaca ait tercih olgistnin (i)
hesaplanmasi miimkiindiir. Asagida yer alan formiil
amaglarin  tercih  yogunlugunu olgmek  igin
kullanilmaktadir.

2

n
j=1- zRg/(n—n
i-1

Yontem faktorlerin - siralanmasi  agamasiyla
tamamlanmaktadir. i; degerleri 0 ile 1 arasinda
degismektedir ve deger 1’e ne kadar yakinsa, soz
konusu faktdriin tercih yogunlugu o kadar biiyiik
olmaktadir. i;’ler elde edildikten sonra faktorler en
onemliden en az Onemliye dogru siralanmaktadir
(Glinden ve Miran, 2007).
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BULGULAR VE TARTISMA

Izmir ilinde ankete katilan tiiketicilere iliskin
demografik ve sosyo-ekonomik ozellikler Cizelge
1’de sunulmustur. Buna gore goriisiilen tiiketicilerin
%71.69unu kadinlar, %28.31’ini erkekler
olusturmaktadir. Tiketicilerin yas ortalamasit 45.50
olup, %54.22°si 31-50 yas grubunda yer almaktadir.
Tiketicilerin %31.9371 ilkogretim, %24.10’u lise ve

%43.98’1 lisans mezunudur. Medeni durumlari
bakimindan %74.10’unun evli oldugu tespit edilen
tiiketicilerin %23.49’u ev hanimi ve %23.49’u 6zel
sektor c¢aliganidir. Hane halki geliri bakimindan
degerlendirilen tiiketicilerin %39.76’sinin 3000 TL
altinda, %34.94iinlin ise 3001-5000 TL araliginda
aylik gelire sahip olduklar1 saptanmustir.

Cizelge 1. Tiiketicilerin demografik ve sosyo-ekonomik 6zellikleri
Table 1. Consumers' demographic and socio-economic characteristics

| Ozellikler Say1  Oran (%)
Toplam tiiketici 166 100.00
| Cinsiyet
Kadin 119 71.69
Erkek 47 28.31
| Yas
18-30 20 12.05
31-50 90 54.22
>50 56 33.73
| Egitim Durumu
[Ikogretim 53 31.93
Lise 40 24.09
Yiiksekdgretim 73 43.98
| Medeni Durum
Bekar 25 15.06
Evli 123 74.10
Ayrilmig / Esi Vefat Etmis 18 10.84
| Meslek
Ev Hanimi 39 23.50
Ogrenci 13 7.83
Kamu Calisani 24 14.46
Ozel Sektor Calisant 39 23.49
Emekli 33 19.88
Diger 18 10.84
| Hanehalki Geliri (Ayhk)
<3000 TL 66 39.76
3001-5000 TL 58 34.94
>5000 TL 42 25.30

Tiketicilerin, hanehalki satin alinan ortalama
¢ig siit miktart haftalik 4.30 kg, yillik kisi bas1 ¢ig siit
tilketimi 40.74 kg olarak belirlenmistir. Yillik kisi
bas1 ambalajlt siit tiikketimi 32.62 kg ve toplam siit
tilketimi 73.36 kg olarak belirlenmistir. Demircan vd.
(2011) tarafindan Isparta ilinde gerceklestirilen
calismada kisi basina tiiketilen ortalama ¢ig siit
miktar1 6.08 1t/y1l, ambalajli siit miktar1 ise 24.47
It/y1l olarak belirlenmistir. Erdal ve Tokgdz (2011)
tarafindan Erzincan ilinde gerceklestirilen calismada
yillik kisi bagma siit tiketimi 59.52 litre olarak
bulunmustur. Bu sonuglar Tiirkiye’nin illeri arasinda
¢ig siit ve ambalajli siit tiiketim miktar1 acisindan
farklilik olabilecegini gostermektedir.

Gortisiilen tiiketicilerin ¢ig siit satin alma
egilimlerini etkileyen faktorlere verdikleri yanitlar
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Cizelge 2’de verilmistir. Mevcut satin alma durumu
degerlendirildiginde tiiketicilerin ¢ig siit satin alma
egilimlerinde ¢ig siitiin yogurt-tatly gibi iirtinleri
yapmaya uygun olmasi, daha lezzetli olmast (damak
tadina uygun olmasiy) Ve katki maddesi icermedigi
diisiincesi en onemli faktorler olarak saptanmistir.
Diisiik fiyath olmasi ve veresiye satin alma olanagi
faktorleri ise tiiketiciler agisindan en az oOnemli
bulunan faktorler olarak belirlenmistir.

Sonuglar daha 6nce yapilan benzer ¢aligmalarla
da desteklenmektedir. Erzurum ilinde tiiketicilerin
cig siit tercih etmesinde etkili olan faktorlerin
belirlendigi arastirmada ¢ig siitiin yogurt ve tath
yapimina daha uygun olmasi, ¢ig siitlin fiyat avantaji,
kapiya kadar getirilmesi, ¢ig siit reticisine olan
giliven, damak tad1 ve ¢ig siit sadakatinin ¢ig siit satin



almada en Onemli etkenler oldugu sonucu ortaya
¢ikmistir (Uzundumlu ve Birinci, 2013). Tokat’in
Turhal ilgesindeki ailelerin siit ve siit lirlinleri tiiketim
durumlar1 ve tercihleri iizerine yapilan calismada,
tilketicilerin ¢ig siit tiikketimlerinin gerek miktar ve
gerekse tiiketen ailelerin orani agisindan oldukga
yiiksek olusuna dikkat ¢ekilmis olup, bunda ¢ig siitiin
yogurt yapimina uygun olmasi, saglikli olmasi ve

0. Arslan, A. Sevim, D. Giiler, G. Saner

giivenilir olmasi diisiincelerinin en 6nemli faktorler
oldugu saptanmistir (Gozener ve Sayili, 2013).
Erzincan ilinde yapilan bir aragtirmada sokak siitii ve
dogrudan fireticiden ¢ig siit temin edenlerin %47.8’1
saglikli bulduklar1 icin, %28.0’1 ise begeni ve
aligkanliktan dolayr sokak siitii veya dogrudan
iireticiyi tercih ettikleri belirlenmistir (Cebi vd.,
2018).

Cizelge 2. Tiiketicilerin ¢ig siit satin alma egilimlerini etkileyen faktorler
Table 2. Factors affecting consumers’ purchasing intentions of raw milk

Faktorler Ortalama Std. Sapma
Yogurt-tatli gibi {iriinleri yapmaya uygun olmast 4.63 0.725
Dabha lezzetli olmasi (damak tadina uygun olmasi) 4.58 0.875
Katki maddesi icermedigi diisiincesi 4.50 0.886
Besin igeriginin UHT ve pastorize siite gore daha zengin oldugu diisiincesi 4.38 1.018
Yagli olmasi /Kaymaginin olmast 4.32 1.128
Ureticiye duyulan giiven 4.30 1.018
Aligkanlik durumuna gelmesi 4.08 1.223
Ureticiye destek olma istegi 3.76 1.380
Kapiya kadar getirilmesi 2.94 1.754
Diisiik fiyatl olmasi 2.78 1.483
Veresiye satin alma olanagi 1.25 0.829

1. Kesinlikle katimiyorum, 2. Katilmiyorum, 3. Orta derecede katiliyorum, 4. Katiliyorum, 5. Kesinlikle katiliyorum

Tiiketicilerin satin alma egilimlerini etkileyen
faktorler arasinda yer alan diisiik fiyathh olmasi
ifadesine alman yanitlar tiiketici gelirine gore
farklilik gostermektedir. Buna gore diisiik gelirli

tilketiciler agisindan ¢ig siit satin almada ¢ig siitiin
diisiik fiyatli olmas: yiiksek gelirlilere gore onemli
bir faktordiir (Cizelge 3).

Cizelge 3. Tiiketicilerin ¢ig siit satin almalarinda gelir ile ¢ig siitiin diisiik fiyatli olmasi arasindaki iliski
Table 3. The relationship between consumers' income and low price of raw milk in consumers' purchase of raw

milk
Diisiik Fiyath Olmasi (%)
. Kesinlikle | . . ;| OrtaDiizeyde| .| Kesinlikle
Gelir Onemli Degi Onemli Degi Onemli Onemli Onemli r P
3001-5000 TL 31.0 29.3 121 155 12.1 15879 | 0.044*
5000 TL > 28.6 33.3 11.9 19.0 7.1

*Ki-kare testine gore gruplar arasindaki fark p<0.05 diizeyinde anlamlhidir.

Goriisiilen tiiketicilerin cinsiyeti ile marketlerde
bulabilirsem ¢ig siitii sadece marketten satin alirim,
medyada olumsuz haberler c¢ikarsa ¢ig siit satin
almam, ¢ig siitiin kokusunu/rengini begenmezsem bir
daha satin almam, markette satilan ¢ig siitiin fiyati
UHT ve pastérize siitten pahali olursa ¢ig stit
almaktan vazgecerim Ve siitiin iginde yabanci
maddeler (¢op, saman, sinek vs.) bulunursa ¢ig siit
almaktan vazgegerim ifadeleri arasinda istatistiksel
olarak farklilikk oldugu saptanmigtir. Buna gore

kadmlarin ¢ig siitii marketten satin alma isteklerinin
erkeklere gore daha fazla oldugu, erkeklerin ¢ig siitle
ilgili medyada yer alacak olumsuz haberleri ve
markette satilan ¢ig siitiin fiyatinin UHT ve pastorize
sitten pahali olmasinmi kadinlara gore daha az
onemsedikleri, ¢ig siit satin alirken kadmnlarin siitiin
kokusunu/rengini ve siitiin i¢inde yabanci maddelerin
bulunmamasint  erkeklere gore daha fazla
onemsedikleri sdylenebilir (Cizelge 4).
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Cizelge 4. Tiiketicilerin cinsiyeti ile ¢ig siit satin alma aliskanliklar1 arasindaki iliski
Table 4. The relationship between consumers' gender and their purchasing habits of raw milk

Marketlerde Bulabilirsem Cig siitii Sadece Marketten Satin Alirim (%)

- Kesinlikle orta Kesinlikle
Cinsiyet Katilmiyorum Diizeyde Katiliyorum 1 P
Katilmiyorum Katiliyorum
Katiliyorum
Erkek 36.2 27.7 10.6 17.0 8.5 -
Kadin 14.3 31.1 16.8 18.5 19.3 11.325 1 0.023
Medyada Olumsuz Haberler Cikarsa Cig Siit Satin Almam (%)
- Orta -
Cinsiyet Kesinlikle Katilmiyorum Diizeyde Katiliyorum Kesinlikle e p
Katilmiyorum Katiliyorum
Katiliyorum
Erkek 55.3 19.1 10.6 8.5 6.4 -
Kadin 27.7 35.3 15.1 11.8 10.1 11.403 1 0.022
Cig Siitiin Kokusunu/Rengini Begenmezsem Bir Daha Satin Almam (%)
-~ Orta -
Cinsiyet Kesinlikle Katilmiyorum Diizeyde Katiliyorum Kesinlikle v p
Katilmiyorum Katiliyorum
Katiliyorum
Erkek 21.3 19.1 8.5 14.9 36.2 *
Kadin 5.9 16.8 6.7 15.1 55.5 10.561 | 0.032
Markette satilan ¢ig siitiin fiyati UHT ve pastorize siitten pahali olursa ¢ig siit almaktan vazgecerim (%)
Kesinlikle orta Kesinlikle
Cinsiyet Katilmiyorum Diizeyde Katiliyorum 1 p
Katilmiyorum Katiliyorum
Katiliyorum
Erkek 38.3 17.0 12.8 17.0 14.9 -
Kadin 26.1 45.4 4.2 7.6 16.8 15.714 | 0.003
Siitiin icinde yabanci maddeler (¢op, saman, sinek vs.) bulunursa ¢ig siit almaktan vazgegerim (%)
. Kesinlikle orta Kesinlikle
Cinsiyet Katilmiyorum Diizeyde Katiliyorum © p
Katilmiyorum Katiliyorum
Katiliyorum
Erkek 34.0 17.0 4.3 14.9 29.8 -
Kadin 14.3 29.4 10.9 14.3 311 | 10298 0.036

*Ki-Kkare testine gore gruplar arasindaki fark p<0.05 diizeyinde anlamlidir.

Tiiketicilerin ¢ig siit satin almalarinda etkili
olan faktorleri belirlemek amaciyla bulanik esli
kargilagtirma  yonteminden  yararlanilmistir  ve
sonuglara iligkin tanimlayici istatistikler Cizelge 5’te
verilmistir. Elde edilen agirhiklara gore etkili
faktorler biiyiikten kiigiige siralanmigtir. Tiiketicilerin
en fazla onem verdikleri kriter damak tad: (0.571)
olarak saptanmistir. Bunu Onem diizeyine gore
izleyen kriterler ise sirasiyla iireticiye olan giiven,
yogurt-tatli yapimina daha uygun olmasi, ¢ig siit

sadakati ve kaprya kadar getirilmesidir. Onem verilen
en son kriter ise fiyat avantajidir. Friedman testi
sonuglarina gore tercihler arasinda istatistiksel olarak
anlaml bir fark bulunmaktadir. Tiiketicilerin ¢ig siit
satin almayla ilgili bazi kriterlerin, digerlerinin
iizerinde tercih edildigini sdylemek mimkiindiir.
Ayrica  Kendall’s W  degeri 0.489 olarak
belirlenmistir. Buna gore, ¢ig siit satin almada 6nem
verilen kriterlerin agirliklart belirlenirken tiiketiciler
arasindaki uyum orta diizeydedir.

Cizelge S. Tiiketicilerin ¢ig siit satin almalarinda etkili olan faktorlerin 6nem dereceleri
Table 5. Significance levels of factors affecting consumers’ purchasing of raw milk

Kriterler Ortalama | Standart sapma Minimum Maksimum
Damak tadi 0.571 0.154 0.262 1.000
Ureticiye olan giiven 0.556 0.199 0.136 0.900
Yogurt-tath yapimina daha uygun olmasi 0.532 0.172 0.190 0.911
Cig siit sadakati 0.493 0.184 0.000 0.900
Kapiya kadar getirilmesi 0.247 0.141 0.000 0.874
Fiyat avantaji 0.244 0.122 0.079 0.937

Friedman testi p<0.01 i¢in anlamlidir. Kendall’s W: 0.489
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Bulanik esli karsilastirma yontemiyle elde
edilen Onem derecelerinin  agirlhiklar1  gesitli
kategorilere gore degerlendirildiginde; ¢ogunlukla ilk
sirada  yer alan faktorin damak tadi oldugu
goriilmektedir. Fiyat avantaji ve kapiya kadar
getirilmesi ise tiiketiciler tarafindan en az Onem

0. Arslan, A. Sevim, D. Giiler, G. Saner

verilen iki faktdr olarak goriilmektedir. Hane halki
geliri 5000 TL ve altinda olan tiiketicilerin ¢ig siit
satin almalarinda en 6nemli faktor damak tadi iken,
5000 TL {iizerinde gelire sahip olan tiiketiciler igin
¢ig siitiin yogurt ve tatl yapimina daha uygun olmasi
en 6nemli faktor olarak saptanmigtir (Cizelge 6).

Cizelge 6. Tiketicilerin ¢ig stit satin almalarinda etkili olan faktorlerin demografik ve sosyo-ekonomik
ozelliklere gore dnem agirliklar
Table 6. Significance weights of factors affecting consumers’ purchasing of raw milk according to their
demographic and socio-economic characteristics

Tiiketici Sayist Fiyat Kapiya Yogurt ve | Ureticiye | Damak | Cig siit
Avantaji Kadar Tath Olan Tadi | Sadakati
Ozellikler Getirilmesi Yag;rrr]l;na Giiven
Uygun
Olmasi

Cinsiyet
Kadin 119 0.244 0.256 0.528 0.540 0.588 0.492
Erkek 47 0.243 0.223 0.544 0.596 0.528 0.498
Yas
18-30 20 0.313 0.211 0.523 0.487 0.599 0.457
31-50 90 0.243 0.244 0.543 0.570 0.551 0.501
>50 56 0.221 0.264 0.518 0.559 0.593 0.494
Egitim Durumu
[Ikogretim 53 0.217 0.260 0.504 0.572 0.600 0.490
Lise 40 0.251 0.248 0.524 0.554 0.547 0.521
Yiiksekogretim 73 0.259 0.236 0.558 0.546 0.563 0.481
Medeni Durum
Bekar 25 0.295 0.231 0.570 0.486 0.565 0.490
Evli 123 0.230 0.249 0.526 0.577 0.571 0.495
Ayrilmis / Esi 18| 0264 0.249 0.523 0510 | 0579 | 0487
Vefat Etmis
Meslek
Ev Hanimi 39 0.229 0.257 0.496 0.568 0.593 0.495
Ogrenci 13 0.384 0.217 0.527 0.462 0.578 0.469
Kamu Calisant 24 0.206 0.216 0.544 0.619 0.552 0.456
Ozel Sekior 39| 0250 0.281 0562 |  0545| 0552| 0475
Calisani
Emekli 33 0.238 0.261 0.547 0.510 0.600 0.512
Diger 18 0.222 0.186 0.507 0.624 0.531 0.564
Hanehalki Geliri (Ayhk)
<3000 TL 66 0.245 0.257 0.521 0.545 0.575 0.510
3001-5000 TL 58 0.248 0.223 0.521 0.566 0.577 0.488
>5000 TL 42 0.236 0.263 0.566 0.561 0.556 0.476
SONUC VE ONERILER belirtmeleri, tiiketicilerin siit tercihlerinde saglikli

Tiiketicilerin ¢ig siit satin almalarinda siitii
degerlendirme sekli ve damak tadina uygun olmasi
Oonemli faktorler olarak bulunmustur. Bununla
birlikte ¢ig siitii katki maddesi icermedigi ve besin
iceriginin UHT ve pastorize siite gore daha zengin
oldugunu diislindiikleri igin tercih ettiklerini

beslenmeye de 6nem verdiklerini gostermektedir.
Diisiik gelirli tiiketiciler agisindan ¢ig siit satin
almada ¢ig siitiin diisiikk fiyathh olmasi Snemli bir
kriter olsa da tiiketiciler genelinde ¢ig siit satin
almmasinda diigiik fiyat faktoriiniin orta diizeyde
onemli oldugu Dbelirlenmistir. Bu  durumda
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Izmir ilinde Tiiketicilerin Cig Siit Satin Alma Kararlarin1 Etkileyen Faktérlerin Analizi

tiketicilerin ¢ig siit tercihinde genellikle fiyat
kriterine dncelik vermedigi sdylenebilir.

Arastirma kapsaminda gorigiilen tiiketicilerin
¢ig siitii gogunlukla sokak saticisindan satin aldiklari
saptanmustir. Saticinin hem tretici olup tiiketiciye
giiven vermesi hem de fiyat avantaji saglamast bu
yonelimde onemli etkenlerdir. Bu durumda
iireticiden dogrudan tiiketiciye soguk zincire sahip
bir pazarlama aginin kurulmasiyla ireticilerin geliri
artirilmakla birlikte tiiketicilerin uygun fiyath ¢ig siit
satin almalar1 saglanabilir.

Ozellikle ¢ig siit arzinin sadece hastaliktan ari
isletmeler tarafindan gergeklestirilmesinin zorunlu
oldugu belirtilen Cig Siitiin Arzina Dair Teblig’e
ragmen tiiketicilerin ¢ig siiti sokak saticilarindan
satin almaya devam etmeleri bazi saglik risklerini de
beraberinde getirmektedir. Bu risklerin  Oniine
gecilebilmesi  i¢in  ¢ig slit satisgina  yonelik
denetlemeler artirillmali ve uygun olmayan satis
kanallar1 engellenmelidir.
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ABSTRACT: This study was undertaken to determine the performance of some sweet corn (Zea mays L. var. saccharata)
cultivars at different sowing dates under high altitude conditions. In this research, the seeds of 4 sweet corn cultivars (Zea mays L.
var. saccharata cvs. ‘Martha F;, Vega F,, Merit F; and Sunshine F;’) were used as plant material. It was determined that sowing
date has a significant effect on the plant height, cob diameter and length, the number of kernels/cob, husked and de-husked cob
weight, and total husked and de-husked cob yield. Due to the delay in sowing date, all examined parameters were reduced. Martha
F; compared to the other cultivars showed the best performance in terms of total husked and de-husked cob yield. The highest
total husked (17260 kg ha) and de-husked (11818 kg ha*) cob yield were determined in cv. Martha F; in the first sowing date in
both experiment years. In high altitude production areas such as Erzurum, sowing should be done as early as possible for high
yield and quality in sweet corn. According to the results of the research, sweet corn can be produced successfully with sowing on
23 May in Erzurum. Also, all of the cultivars used in this research, especially cv. Martha F; can be recommended to the sweet
corn producer for high yield and quality.

Keywords: High altitude, Sowing date, Variety, Yield components

Baz1 Tath Masir (Zea mays L. var. saccharata) Cesitlerinin Yiiksek Rakim Kosullarinda
Performansi

OZ: Bu calisma, yiiksek rakim kosullarinda farkli ekim zamanlarinda baz: tath misir (Zea mays L. var. saccharata) gesitlerinin
performansini belirlemek amaciyla yiiriitilmiistiir. Aragtirmada, 4 adet tath misir ¢esidi (Zea mays L. var. saccharata cvs. ‘Martha
Fi, Vega Fi, Merit F; ve Sunshine F;”) bitkisel materyal olarak kullanilmigtir. Ekim zamaninin bitki boyu, kogan biiyiikligi,
kogandaki tane sayisi, kogan agirligi ve toplam verim lizerinde 6nemli bir etkisi oldugu belirlenmistir. Ekim zamanindaki
gecikmeye bagli olarak incelenen tiim parametrelerde azalma belirlenmistir. Martha F, diger ¢esitlere kiyasla hem kavuzlu hem de
kavuzsuz toplam kogan verimi agisindan her iki deneme yilinda da en iyi performans: gostermistir. Nitekim, en yiiksek toplam
kavuzlu (17260 kg ha-1) ve kavuzsuz (11818 kg ha-1) kocan verimi, her iki deneme yilinda da ilk ekim tarihinde Martha F,
cesidinde tespit edilmistir. Erzurum gibi yiiksek rakimli iiretim alanlarinda, misirda yiiksek verim ve kalite i¢in ekim miimkiin
oldugunca erken yapilmalidir. Arastirma sonuglarina gore tatli misir Erzurum'da 23 Mayis'ta yapilacak ekim ile basarili bir sekilde
retilebilir. Ayrica, bu arastirmada kullanilan ¢esitlerin tamamu, dzellikle Martha F; ¢esidi, tatl misir Uireticisine yiiksek verim ve
kalite i¢in Onerilebilir.

Anahtar Kelimeler: Yiiksek rakim, Ekim zamani, Varyete, Verim bilesenleri

INTRODUCTION

Sweet corn (Zea mays L. var. saccharata) is
belonging to family Poaceae and the genus Zea.
Although sweet corn uses and accepts as a vegetable;
maize, including sweet corn, is the third most
important cereal crop after rice and wheat in the
world. Because of its high amount of minerals
phosphorus, magnesium, iron, zinc, vitamins and
antioxidants, it uses widely both in human nutrition
and numerous industrial products (Welbaum, 2015;
Keerthi et al., 2017). In addition, corn is divided and
investigated in two groups: corn that is harvested as

dried grain and corn that is harvested fresh as a
vegetable. Vegetable corn includes not only sweet
corn but also baby corn and roasting cobs (Rubatzky
and Yamaguchi, 1997). The leader producer country
of sweet corn is USA, other important producer
countries are Nigeria, Mexico, Indonesia, Peru etc.
(FAO, 2020).

Sweet corn is warm-season, frost sensitive and
annual monocot crop. The optimum mean
temperature range for high quality and yield is 21-
30°C and the minimum threshold temperature for
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growth and development is around 10°C. Also, cold
night temperatures affect negatively plant growth and
extend the time required maturity (Swiader et al.,
1992). Sweet corn is harvested or sold based on brix
values or moisture content but it can be generally
harvested within 80-90 days (Welbaum, 2015;
Dekhane and Dumbre 2017). On the other hand,
sowing at the appropriate time is crucial for
optimizing vyields because the delay in sowing can
lead to a reduction in yield, as heat accumulation
over time directly affects growth and yield (Anapalli
et al., 2005). It is a known fact that high yield
depends on optimum sowing date and appropriate
cultivar. Proper sowing date is important because of
efficient sunlight for photosynthesis besides the
efficient use of plant nutrients and soil moisture
(Dekhane and Dumbre 2017). For this reason, sweet
corn or corn growers are in a fine line between when
the sowing date is too late and too early. Early or late
sowing can result in lower yields; as adverse climatic
conditions are likely to occur after sowing or during
the growing season (Nielson et al., 2002; Rah
Khosravani et al., 2017).

Fekonja et al. (2011) and Genc et al. (2013)
reported that sweet corn is a new potential crop for
moderate climates where additional agricultural
improvements are provided due to climate changes.
With the appropriate sowing date, sweet corn can be
grown not only in moderate climates but also in high
altitude growing areas because climatic changes such

122888888 2011 Max. Air Temp.
Emges 2012 Min. Air Temp.

Et 2011 Min. Air Temp.
e (e 2011 Avarage Air Temp.
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as increased average temperatures and extended
vegetation period make it possible to sow corn earlier
than recommended in many places (Rosa, 2014).
Finally, according to the Rosa (2014) report, it can be
clearly argued that the appropriate sowing date of
sweet corn is one of the factors which affect both the
yield and its quality. Therefore, this study was
undertaken to determine the performance of some
sweet corn (Zea mays L. var. saccharata) cultivars at
different sowing dates under high altitude conditions.

MATERIAL AND METHOD

The field experiments were carried out in the
experimental fields of Plant Production, Application
and Research Centre, Atatiirk University, Erzurum
(40° 57 and 39° 10°N; 40° 15 and 42° 35’E; 1850
m above sea level), during 2011 and 2012. Detailed
information on the air temperature of the
experimental area during the growth period was
given in Figure 1. The soil of the experimental area
in 2011-2012 had a loamy texture having 32.40%
sand, 41.77% silt and 24.73% clay. Some of the soil
chemical characteristics were as follows: soil pH
7.72 and 7.56; organic matter 2.3 and 2.6%; available
P,Os 119.1 and 1385 kg hal; exchangeable K
1090.7 and 1540.6 kg ha* and lime 0.65% and 0.22%
in 2011 and 2012, respectively. The soil temperature
varied between 15.9 and 19.7°C at sowing dates at a
depth of 5 cm in the experiment years.
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Figure 1. The maximum, minimum and average air temperature (°C) of the experimental area during the May-

September period.
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In this research, the seeds of 4 sweet corn
cultivars (Zea mays L. var. saccharata cvs. ‘Martha
F1, Vega Fi, Merit F1 and Sunshine F;”) were used
and supplied by the Turkish seed company, MayAgro
Seed Corporation.

Seeds were sown three times in 10 days
intervals (23 May, 02 June and 12 June), to
investigate the effect of temperature in high altitude
conditions. Seeds were sown on plots of 9 m? at the
depth of 4-5 cm, in rows 300 cm long, at a distance
between rows of 70 cm and between plants of 20 cm.
In addition, thinning was made by hand when
seedlings were at the 3-4 leaf stage, one plant with
the best condition was kept and the others were
eliminated (Kharazmshahi et al., 2015). The plants
were irrigated twice a week with furrow irrigation
and the plant care practices were irrespectively
applied to the plants in each plot.

Before sowing, the soil was fertilized by 250 kg
ha' N and 100 kg ha™ P,Os as urea and triple super
phosphate, respectively. All of the P,Os and 100 kg
hal N fertilizer were applied with sowing and the
remaining part of N (150 kg ha'!) was given when the
plants reached 30-40 c¢cm plant height (Turgut and
Balc1 2002).

In the experiment, the cobs were harvested by
hand while the tassels dried, about 75-80 days after
sowing. Plant height (cm), cob diameter (mm) and
length (cm), the number of kernels/cob, husked and
de-husked cob weight (g), and total husked and de-

husked cob vyield (kg ha?') were determined.
Observations were made and recorded on 12 plants
selected randomly from plants in each plot.

A completely randomized block design with 3
replications was used as the experimental design.
ANOVA was applied to the data determined in the
experiment and Duncan’s multiple range test was
used to compared the differences between means.

RESULTS AND DISCUSSION

The plant height of sweet corn cultivars varied
significantly (P < 0.01) according to the sowing
dates (Table 1). It was determined that early sowing
has a significant effect on the plant height. Thus, it
was found that the highest plant height (173.3 cm,
170.1 cm, and 171.7 cm) was recorded in cv. Merit
Fi in 2011, 2012 and the mean of 2011-2012,
respectively from the first sowing date (23 May). The
shortest plant height was determined in the last
sowing date (12 June) for both experiment years, and
the shortest plant height was determined in cv. Vega
F1 (34.9 cm) in 2011. In other words, delaying in
sowing date decreased plant height. Dekhane et al.
(2017) indicated that the early sowing significantly
affected the plant height and higher plant height was
obtained from early sowings. Abdel-Rahman et al.
(2001) and Sarvari et al. (2007) reported similar
results. The mentioned studies above also confirmed
the results of this study.

Table 1. The effect of sowing dates on plant height of sweet corn cultivars (cm)

Cultivars Sowing Date 2011 2012 Mean (Years) Mean
23 May 126.1 a** 122.1 a** 124.1 a**

Martha F; 2 June 105.3b 107.1b 106.2 b 91.3 B**
12 June 442 c 42.7¢ 43.5¢C
23 May 112.6 a** 117.2 a** 114.9 a**

Vega F1 2 June 104.8a 105.2b 105.0b 85.0B
12 June 34.9b 35.4c 35.2¢c
23 May 173.3 a** 170.1 a** 171.7 a**

Merit F4 2 June 146.5b 148.4a 1474 b 121.0A
12 June 43.7¢C 44.1b 439¢c
23 May 116.3 a** 118.4 a** 117.4 a**

Sunshine Fy 2 June 113.2a 1109a 112.0a 89.9B
12 June 409b 39.9b 40.4b

Mean 23 May 132.1 132.0 132.0 A**

(Sowing dates) 2 June 117.4 117.9 117.7B
12 June 40.9 40.6 40.7C

**Significant at P < 0.01

The cob length and cob diameter of different
sowing dates for all cultivars used in this study are
shown in Table 2. The highest cob length (21.1 cm)
was recorded from 23 May sowing in cv. Vega F; for
both experiment years and in cv. Sunshine F; in 2012
from 2 June sowing whereas the lowest from 12 June
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(18.5 cm) sowing. The cob diameter was changed
between 40.5 mm and 51.6 mm in 2011, from 12
June and 23 May sowings, respectively. In addition,
sowing dates did not significantly affect the cob
length, except for cvs. Martha F1 and Merit F1 in
2011. On the other hand, due to the delay in sowing



date, the diameter of the cobs decreased. According
to the report of Dekhane and Dumbre (2017), cob
length changed according to the cultivars and sowing
dates. Their report indicated that the cob length
ranged between 19.1 and 20.4, and 17.7 and 21.8 in
cultivars and  sowing  dates,  respectively.
Shaheenuzzamn et al. (2015) reported that sowing
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between 4.09 cm and 4.44 cm. Similarly, Rosa
(2014) declared that the effect of the sowing date on
cob length and diameter varied according to
cultivars, sowing dates and also the experiment years,
and the highest cob length and diameter were 20.7
cm and 4.9 cm, respectively. The results of this work
are similar and confirmative with the mentioned

date significantly affected the cob length and studies.

diameter. Also reported that cob diameter changed

Table 2. The effect of sowing dates on cob length (cm) and diameter (mm) of sweet corn cultivars

Sowing Date 2011 2012 Mean (Years) Mean
Cultivars Cob length (cm)
23 May 19.6 a** 20.4N8 20.0 a*
Martha F1 2 June 19.7a 20.6 20.1a 19.8 B*
12 June 185b 20.1 19.3b
23 May 21.1N8 21.1N8 21.1N8
Vega F1 2 June 21.0 20.9 20.9 20.7A
12 June 19.9 20.1 20.0
23 May 19.7 a* 20.5N8 20.1N8
Merit F1 2 June 189D 20.6 19.8 19.8B
12 June 19.0 ab 20.3 19.6
23 May 20.2\8 20.5N8 20.3NS
Sunshine Fy 2 June 20.5 21.1 20.8 203 A
12 June 19.8 20.0 19.9
Mean 23 May 20.2 20.6 20.4 A*
(Sowing dates) 2 June 20.0 20.8 204 A
12 June 19.3 20.1 19.7B
Cob diameter (mm)
23 May 51.6 a** 49.4NS 50.5 a**
Martha F, 2 June 49.4 a 50.2 49.8 a 47.8NS
12 June 405hb 45.8 43.2b
23 May 49.3 a** 49.3 a** 49.3 a**
Vega Fq 2 June 48.6 a 48.9 a 48.8 a 46.9
12 June 406 b 44.8b 42.7b
23 May 48.7 a** 51.2 a* 49.9 a**
Merit F4 2 June 47.6 a 46.9b 47.3b 47.1
12 June 42.6b 45.4b 440 c
23 May 47.5 a* 49.3N8 48.4N8
Sunshine Fy 2 June 47.1a 48.0 47.6 47.0
12 June 41.0b 49.0 45.0
Mean 23 May 49.3 49.8 49.6 A**
(Sowing dates) 2 June 48.2 48.5 48.4B
12 June 41.2 46.3 43.7C

**Significant at P < 0.01, *Significant at P < 0.05, NS: Non significant at P < 0.05.

As it is shown in Table 3, the number of was determined in cv. Martha F1 in 2011 in the first

kernels/cob of sweet corn cultivars were varied
according to the cultivars, and differences between
sowing dates were statistically significant (P < 0.01)
in 2011 and 2012. Delaying sowing date decreased
the number of kernels/cob of all sweet corn cultivars
in both experiment years. While the effect of sowing
date on the number of kernels/cob varied with
cultivars, the highest number of kernels/cob (751.2)

sowing date. The lowest number of Kkernel/cob
(432.0) was found in Merit F; in 2012 in the last
sowing date. Similar results were also reported by
Khan et al. (2009) and reported that delaying sowing
date would lead to a low row number and kernel
numbers. Dekhane and Dumbre (2017) also reported
that the number of kernels in the cob decreased due
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to the delay in sowing date. According to Tuncay et
al. (2005) report the number of kernels in cobs also

varies according to the size of the cobs. The results of
this work are verified by the mentioned works above.

Table 3. The effect of sowing dates on the total number of kernels/cob of sweet corn cultivars

Cultivars Sowing Date 2011 2012 Mean (Years) Mean
23 May 751.2 a** 720.5 a** 735.8a**

Martha F; 2 June 735.3a 715.2a 725.3a 666.5 A**
12 June 536.3 b 540.3 b 538.3b
23 May 653.3 a** 727.1 a** 690.2 a**

Vega F1 2 June 693.3a 706.4 a 699.9 a 627.2B
12 June 528.5b 4549 b 491.7b
23 May 623.9 b** 661.0 a** 642.4 b**

Merit F4 2 June 689.9 a 708.9 a 699.4 a 607.0B
12 June 526.7 ¢ 432.0b 479.3¢
23 May 642.8 b** 668.4 b** 655.6 b**

Sunshine Fy 2 June 727.1a 729.2 a 728.1a 631.0B
12 June 536.0 ¢ 482.6 ¢ 509.3 ¢

Mean 23 May 667.8 694.2 681.0 B**

(Sowing dates) 2 June 711.4 714.9 7132 A
12 June 531.9 477.4 504.6 C

**Significant at P < 0.01

The effect of the sowing date on husked cob
weight and de-husked cob weight of sweet corn
cultivars was shown in Table 4. There were
statistically significant differences between the cob
weight of sweet corn cultivars (P < 0.01) and sowing
dates (P < 0.01). The highest husked cob weight was
obtained from cv. Martha F; (372.8 @) in the first
sowing date in 2011. While in the case of pooled cv.
Martha F; gave significantly higher husked cob
weight (263.8 g) over the other three cultivars.
Husked cob weight was also found significant with
different sowing dates. The first sowing date (23
May) had significantly high husked cob weight in
2011, 2012, and in pooled data. The de-husked cob
weight was varied according to the cultivars and
differences between sowing dates were statistically
significant (P < 0.05 and P < 0.01), except for
Martha F1, Merit F1 and Sunshine F; in 2012. It was
obtained that sowing dates have a significant effect
on the de-husked cob weight. Thus, it was found that
significantly higher de-husked cob weight was
recorded in cvs. Vega F1 and Merit F1 in 2011. The
de-husked cob weight was changed between 104.1 g
(Martha F;) and 232.7 g (Vega F1) in 2011 and 2012.
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The effect of the sowing date on sweet corn cob
weight varied according to the experiment years and
cultivars. Also, the findings of Maryam et al. (2011)
indicated that an appropriate sowing date will give
the highest cob weight than late sowing. Similarly,
Dekhane and Dumbre (2017) reported that early
sowings gave higher cob weight than late sowings.
On the other hand, Turgut and Balct (2002) and
Esiyok and Bozokalfa (2005) reported that cob
weight changed according to the sowing dates and
delaying sowing date increased cob weight of all
sweet corn cultivars in Bursa and Izmir conditions,
respectively. However, according to the results of
this study, the weight of cobs decreased due to
delayed sowing date. Considering that the cities of
Bursa and Izmir are at sea level, this may be due to
the fact that Erzurum is at an altitude of 1850 meters
above sea level. In other words, low night
temperatures, short vegetation period, and low
average temperatures of the experimental area at high
altitudes may have caused a reduction in cob weight.
As a matter of fact, while the minimum temperatures
ranged between 2.2°C and 13.9°C, the mean
temperatures varied from 11°C to 21°C in the
experimental area in both experiment years (Fig. 1).
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Table 4. The effect of sowing dates on husked cob weight and de-husked cob weight of sweet corn cultivars (g)

Sowing Date 2011 2012 Mean (Years) Mean
Cultivars Husked cob weight (g)
23 May 372.8 a** 242.8NS 307.8 a**
Martha F; 2 June 369.7 a 247.0 308.4a 263.8 A**
12 June 160.5 b 190.0 175.3b
23 May 339.9N8 227.8 a* 283.8 a**
Vega F; 2 June 364.8 205.3 a 285.0a 2611 A
12 June 326.5 102.8 b 214.7b
23 May 284.7NS 2142\ 249.5NS
Merit F4 2 June 278.4 183.0 230.7 228.5B
12 June 234.4 176.1 205.3
23 May 346.3 a** 204.9NS 275.6 a**
Sunshine Fy 2 June 336.3a 217.4 2769 a 243.3 AB
12 June 188.9b 165.8 177.3b
Mean 23 May 335.9 222.4 279.2 A**
(Sowing dates) 2 June 337.3 213.2 2753 A
12 June 227.6 158.7 193.1B
De-husked cob weight (g)
23 May 221.3 a** 166.2NS 193.7 a**
Martha F1 2 June 207.6a 164.1 185.9a 166.5 A**
12 June 104.1b 135.7 119.9b
23 May 206.1 b* 164.8 a** 185.4 a*
Vega F1 2 June 232.7 ab 1469 a 189.8 a 1744 A
12 June 227.3a 68.6 b 148.0b
23 May 188.4NS 1442\ 166.3NS
Merit F1 2 June 172.1 115.2 143.7 150.7B
12 June 151.0 132.9 142.0
23 May 200.9 a* 159.0NS 180.0 a**
Sunshine Fy 2 June 195.8a 152.0 1739a 1574 B
12 June 1125b 124.1 118.3b
Mean 23 May 204.2 158.5 181.4 A**
(Sowing dates) 2 June 202.1 144.6 1733 A
12 June 148.8 115.3 132.1B

**Significant at P < 0.01, *Significant at P < 0.05, NS: Non significant at P < 0.05.

Total husked and de-husked cob yield of sweet
corn cultivars was affected by sowing date, and
statistically significant (P < 0.01) differences
between sweet corn cultivars and sowing dates were
determined in both experiment years (Table 5). The
highest total husked and de-husked cob yield was
determined on 23 May and 02 June sowings, while
the lowest total yield was obtained from the last
sowing date (12 June) in both experiment years. The
results indicated that both total husked and de-husked
cob yield of sweet corn cultivars, especially Merit F,
decreased due to delayed sowing dates in 2011 and
2012. Martha F; compared to the other cultivars
showed a better performance in terms of total husked
and de-husked cob yield. The highest total husked
(17260 kg ha) and de-husked (11818 kg ha*) cob
yield were determined in cv. Martha Fy in the first
sowing date in both experiment years. In addition,
when general means of sowing dates were taken into
consideration, it was clearly said that delaying in the

sowing dates decreased both total husked and de-
husked cob yield (Table 5).

Dekhane et al. (2017) reported that the yield of
sweet corn changed according to the cultivars and
sowing dates. Therefore, selecting of high-quality
cultivars and sowing at the appropriate time is very
critical and important for the optimization of sweet
corn vyield. Similarly, Annapalli et al. (2005) and
Khan et al. (2009) declared that the yield can be
increased by using high yielding cultivars and sowing
at the appropriate time. On the other hand, it has been
previously mentioned that low night temperatures,
short vegetation period and low average temperatures
adversely affect the weight of the sweet corn cobs at
high altitude conditions. A similar situation can be
said for the total yield of sweet corn cultivars used in
this work. Depending on the delay in sowing date,
the reduction in the weight of the sweet corn cobs
reduced the yield. Also, it was stated that the effects
of climatic factors such as photoperiod and
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temperature in different sowing dates on the growth
and development of corn may vary. It was also
reported that the highest yield was obtained from the
early sowings (Dekhane and Dumbre, 2017).
Similarly, Dekhane et al. (2017) argue that when
sowing date was delayed, sweet corn yield decreased.
In addition, early sowings were suggested for
successful sweet corn production in the hilly areas
(Shaheenuzzamn et al., 2015). Therefore, in order to
make the best use of soil moisture, plant nutrients,
and solar radiation and to obtain a high-quality yield,
optimum sowing date should be determined (Keerthi
et al, 2017). Withal, Shaheenuzzamn et al. (2015)
reported that the highest yield (8.60 t hal) was

obtained from the first sowing in the hilly region.
Sugar-75 sweet corn cultivar was reported to have
the highest yield (2616 kg ha-1) when sowing early
(Dekhane and Dumbre, 2017). In previous studies, it
is clearly seen by different researchers that the yield
of sweet corn varies according to cultivars and
sowing dates, and the highest yield is obtained from
early sowings. Similarly, while the vyield varied
according to cultivars and sowing dates, the highest
yield was obtained from early sowings in this study.
The results obtained from this research are consistent
with and supported by the findings of previous
researchers.

Table 5. The effect of sowing dates on total husked and de-husked cob yield of sweet corn cultivars (kg hat)

Cultivars Sowing Date 2011 2012 Mean (Years) Mean
Husked cob yield (kg ha'%)

23 May 14763 b** 17260 a** 16012 a**

Martha F; 2 June 17462 a 15548 a 16505 a 12535NS
12 June 2143 c 8033 b 5088 b
23 May 13982 a** 13711 a** 13847 a**

Vega F; 2 June 13654 a 12937 a 13296 a 10227
12 June 4243 b 2835b 3539 b
23 May 11533 a** 15620N-S: 13577 a**

Merit F4 2 June 13797 a 13199 13498 a 11095
12 June 1802 b 10559 6181 b
23 May 13418 a** 12973 ab* 13196 a**

Sunshine F; 2 June 16718 a 16614 a 16666 a 11586
12 June 2548 b 7242 b 4895 b

Mean 23 May 13424 14891 14158 A**

(Sowing dates) 2 June 15408 14575 14992 A
12 June 2684 7167 4926 B

De-husked cob yield (kg ha't)

23 May 8783 a** 11818 a* 10300 a**

Martha F; 2 June 9813 a 10328 a 10070 a 7971NS
12 June 1390 b 5694 b 3542 b
23 May 8452 a** 9940 a** 9196 a**

Vega F: 2 June 8712 a 9253 a 8982 a 6904
12 June 3221b 1847 b 2534 b
23 May 7630 a** 10603NS 9117 a*

Merit F1 2 June 8437 a 8315 8376 a 7340
12 June 1153 b 7904 4529 b
23 May 8053 a* 10038 a* 9045 a**

Sunshine Fy 2 June 9737 a 11611 a 10674 a 7726
12 June 1508 b 5408 b 3458 b

Mean 23 May 8229 10600 9415 A**

(Sowing dates) 2 June 9175 9877 9526 A
12 June 1818 5213 3516 B

**Significant at P < 0.01, *Significant at P < 0.05, NS: Non significant at P < 0.05.

CONCLUSION

Consequently, the results of this study suggest
that sweet corn had increased the growth
characteristics such as yield with early sowings in
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high altitude conditions. On the other hand,
parameters such as plant height, cob weight, cob size,
husked and de-husked cob yield examined in the
study decreased due to delay in the sowing date. The



highest total husked (17260 kg ha') and de-husked
(11818 kg hal) cob yield were obtained from cv.
Martha F; in the first sowing (23 May). In addition,
when the sowing dates compared to each other, the
higher yields were obtained from the first sowing
date not only in cv. Martha F; but also in all other
cultivars. Depending on the delay in the sowing date,
the reduction in the weight of the sweet corn cobs
reduced also the yield of sweet corn cultivars. In high
altitude production areas such as Erzurum, sowing
should be done as early as possible for high yield and
quality in sweet corn. According to the results of the
research, sweet corn can be produced successfully
with sowing on 23 May in Erzurum. Also, all of the
cultivars used in this research, especially cv. Martha
F1 can be recommended to the sweet corn producer.
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ABSTRACT: Climate change continues as a threat to smallholder farmers in Northern Ghana, which is arid in nature and prone
to draught conditions. Sustainable Land and Water Management (SLWM) technologies have been introduced to smallholder
farmers in the area as adaptation strategies to mitigate the negative effects of climate change. Adoption of the SLWM
technologies have the potential of reducing the negative impact of climate change, and also improve crop yield. There is a death in
knowledge in understanding factors that influence the uptake of the SLWM technologies in Northern Ghana. The study therefore,
examined the factors influencing SLWM technology uptake in Northern Ghana. The study was undertaken among 300
smallholder farmers in the three Northern Regions of Ghana through a multi-stage sampling technique. Data were gathered
through a survey and a Poisson model was employed to assess the drivers and intensity of adoption. Results showed that factors
such as support received, labour, water availability, exposure, access to information and farm size influenced the uptake of the
SLWM technologies. The study recommends that policy makers should work towards improving the factors that influence the
uptake of the SLWM technologies. It is also important to adopt private-public partnership model in the implementation of the
SLWM technologies.

Keywords: Adaptation, Sustainable land, Water management technologies, Technology uptake

Kuzey Gana'da Siirdiiriilebilir Arazi ve Su Yonetimi Teknolojilerinin Kullanimini
Etkileyen Faktorler

OZ: iklim degisikligi, kurak iklim 6zelliklerine sahip ve kuraklik bakimmndan hassas olan Kuzey Gana'da kiigiik Slgekli ciftciler
i¢in tehdit olusturmaya devam etmektedir. Bolgede kiigiik dlgekli ¢iftcilerin iklim degisikliginin olumsuz etkilerinden daha az
etkilenmelerini saglamak amaciyla uyum stratejileri kapsaminda Siirdiiriilebilir Arazi ve Su Yonetimi (SAY&SSY)
teknolojilerinin tamtimma yonelik ¢alismalar yiiritilmistir. SAY&SSY teknolojilerinin yayginlastirilmast yoluyla iklim
degisikliginin olumsuz etkilerinin azaltilmasi ve ayni zamanda iiriin veriminin artirilmast miimkiindiir. Kuzey Gana'da SAY&SSY
teknolojilerinin kullanimim etkileyen faktorlerin anlasilmasinda 6nemli diizeyde bir bilgi eksikligi mevcuttur. Bu ¢alismada,
Gana'daki SLWM teknolojisinin kullanimini etkileyen faktorler incelemistir. Aragtirma, 3 farkli Kuzey Gana bolgesinde yer alan
300 kiigiik olcekli ¢iftei tizerinde ¢ok agamali bir drnekleme teknigi kullanilarak gerceklestirilmistir. Veriler bir anket araciligiyla
toplanmuig ve SAY&SSY teknolojilerinin kullanimini etkileyen itici faktorlerin ve bu faktorlerin siddetinin degerlendirmesinde
Poisson modeli kullanilmistir. Calismanin yiiriitiildiigii bolgelerde SAY&SSY teknolojilerinin kullanimimni etkileyen temel
faktorlerin; saglanan destek, is giicii, su varlii, , maruz kalma, bilgiye erisim ve arazi biiyiikligi oldugu belirlenmistir. Bu
caligmada elde edilen sonuglar politikacilarm SAY&SSY teknolojilerinin kullanimini etkileyen faktorlerin iyilestirilmesine
yonelik ¢aligmalar yapmalari gerekliligini ortaya koymaktadir. SAY&SSY teknolojilerinin yayginlastirilmasinda 6zel kamu
ortaklig1 modelinin benimsenmesi énemlidir.
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Bu makaleye atifta bulunmak i¢in / To cite this article: Adam, H., Amadu, M.F., Damba, O.T., 2020. Factors Influencing Sustainable
Land and Water Management Technologies Uptake in Northern Ghana. Atatiirk Univ. J. of Agricultural Faculty, 51 (3): 297-308.
doi: 10.17097/ataunizfd.681352

30RCID: https://orcid.org/0000-0002-3423-6957 PORCID: https://orcid.org/0000-0002-6908-8181
®ORCID: https://orcid.org/0000-0002-6672-0196


https://orcid.org/0000-0002-3423-6957
https://orcid.org/0000-0002-6908-8181
https://orcid.org/0000-0002-6672-0196
mailto:otahidu@uds.edu.gh
https://orcid.org/0000-0002-3423-6957
https://orcid.org/0000-0002-6908-8181
https://orcid.org/0000-0002-6672-0196

Factors influencing Sustainable Land and Water Management Technologies Uptake in Northern Ghana

INTRODUCTION

Land is one of the most important factors of
production and used for several purposes, including
agriculture, industry, infrastructure and other
development services. Despite the importance of
land, its degradation is on the rise, a situation which
risks depriving the future generation of their
livelihood resources. Recent estimates indicate that
nearly 2 billion hectares of land consisting of
cropland, grassland and forest areas are already
seriously degraded, some irreversibly (Gowing and
Palmer, 2008). These degradation reduces
productivity, and also disrupts vital ecosystem
functions, and affects biodiversity and water
resources, and increases vulnerability to climate
change, as well as negatively affecting livelihoods
(Gowing and Palmer, 2008). Degradation continues
to be a major threat to agricultural lands, which is
about 60% of the total land area of Ghana and these
lands prone to severe erosion resulting in a cost to the
nation amounting to between 1.1-2.4% of its Gross
Domestic Product (GDP) (Institute of Statistical
Social Economic Research, 2005). A number of
activities results in the degradation of land. These
include mining, deforestation, and non-appropriate
farming practices (continuous cropping, chemical
fertilizer application, etc.). Arable land is
continuously lost to urbanization, road construction
and mining activities. There is a relationship between
land degradation and food production. Land
degradation impacts negatively on the livelihood of
both present and future communities/households who
directly depend on it for their sustenance.

As land becomes scarce, it becomes
increasingly overexploited in its use. Sustainable
Land and Water Management (SLWM) has been
identified as a prerequisite for enhanced agricultural
production, food security, incomes and livelihoods
for its population. The World Bank defined SLWM
as “a knowledge-based procedure that helps to
integrate land, water, biodiversity, and environmental
management  (including  input and  output
externalities) to meet rising food and fiber demands
while sustaining ecosystem services and livelihoods.
The SLWM is necessary to meet the requirements of
a growing population. Improper land management
can lead to land degradation and a significant
reduction in the productive and service (biodiversity
niches, hydrology, carbon sequestration) functions of
watersheds and landscapes”. Vancutsem (2008)
explains that “Land management covers the debate
about norms and visions driving the policy-making,
sector-based planning both in the strategic and more
operative time spans, spatial integration of sectoral
issues, decision-making, budgeting, implementation
of plans and decisions and the monitoring of results
and evaluation of impacts.” SLWM technologies are
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largely influenced by both social and economic
drivers of land degradation attributed to population
growth and food deficits in (Cordingley et al., 2015).
Researchers over the years have developed various
SLWM technologies that will enhance productivity
without adverse impact on land and environmental
services for farmers across the globe, and these have
been found to increase yield, reduce soil erosion and
reduce cost of production in several agriculturally
rich countries (Bolliger et al., 2006a). In Sub-Saharan
Africa, the application of SLWM technologies during
trials in countries such as Ethopia, Kenya, Tanzania,
and Zimbabwe led to an improvement in vyield
between 20-120% among smallholder farmers
(Rockstrom et al., 2007).

The SLWM technologies introduced by
researchers include integrated nutrient management,
conservation tillage, crop rotation, agroforestry,
water harvesting, livestock integration and integrated
pest management (Bolliger et al., 2006b). Creating
awareness and building the necessary technical
capacity at all levels of the agriculture value chain to
support the promotion of SLWM technologies as a
way of ensuring sustainable management of land and
environment have been envisaged as a major output
in Ghana’s Medium-Term Agriculture Sector
Investment Plan (METASIP).

To this end, there have been a number of
interventions aimed at protecting the environment,
particularly land and water, from degradation and
improving the livelihood strategies of smallholder
farmers for the benefit of both the present and future
generations. Two main SLWM interventions that
have been implemented in the Northern Savannah
ecological zone considered land degradation is a
critical component to achieving SLWM. The first
was Ghana Environmental Management Project
(GEMP), which was meant to support the
implementation of Ghana’s National Action
Programme to Combat Drought and Desertification
(NAP). The goal of the GEMP was to strengthen
Ghanaian institutions and rural communities to
enable them to reverse land degradation and
desertification trends in three regions of Northern
Ghana and to adopt sustainable water and land
management systems that improve food security and
reduce poverty. The second is the Ghana Sustainable
Land and Water Management Project (GSLWMP),
which aims at promoting and scaling up land
management practices within these communities
towards enhancing agricultural productivity and
restoring eco-systems integrity. Through GEM and
GSLWMP implemented between 2008-2013 and
2014-2020 respectively, and other MOFA projects,
various technologies have been strengthened or
implemented to help control and manage the



practices of smallholder farmers in order to protect
the environment from degradation.

However, despite these interventions, major
gaps in the achievement of SLMW included limited
knowledge on the various available SLWM
technologies and their associated benefits to potential
users. Another limiting factor to the promotion and
adoption of SLWM technologies in Ghana is the
weak capacity of extension agents to demonstrate
SLWM technologies to farmers. Furthermore, there
is paucity of documentation in a single
platform/database of all the available SLWM
technologies that have been developed and proven
for easy use for extension service provision by both
public and private sector service providers. This
study therefore seeks to assess the various sustainable
land and water management technologies as well as
the factors influencing a smallholder’s choice of the
technologies in the Northern region of Ghana.

Sustainable Land and Water Management
Technologies

In Ghana, while the SLWM technique is to
“demonstrate improved sustainable land and water
management practices aimed at reducing land
degradation and enhancing maintenance  of
biodiversity in selected micro-watersheds” it also
seeks to strengthen spatial planning towards linking
watershed investments. Implementation of various
focused on three significant components.

First, the SLWM seeks to enhance the
capacities of implementing institutions by providing
integrated spatial planning tools that will enable such
institutions to undertake strategic economic decisions
related to water and land in the Northern, Upper East
and West regions. The second component is to focus
on providing support to community floods and land
management at the micro-watershed level. This
component incorporated “labour-intensive civil
works investments into small-scale flood and water
management infrastructure and finally, the SLWM
provides additional support to project management
and coordination state institutions.

According to a World Bank Report (2015), the
agricultural landscape and the corridor areas under
sustainable land and water management have been
made productive through farming techniques such as
contour bunds, zero tillage, crop rotation,
intercropping with legumes, composting, mulching,
protecting buffer zones and planting trees along river
banks. Governments in Ghana has implemented
various SLWM technologies since 2011 and about
10,000 land users are said to have adopted SLWM
practices covering an area of over 3,000 hectares
with over 24,000 community members benefiting
from the project intervention. Out of the latter, an
estimated 40% are said to be women.
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The SLWM is defined as a knowledge-based
procedure that helps integrate land, water,
biodiversity and environmental management to offset
the consequence of rising food and fibre demands
while at the same, sustaining ecosystem services and
livelihoods (The World Bank, 2006). The SLWM is
necessary to meet the requirements of a growing
population. Improper land management can lead to
land degradation and a significant reduction in the
productive and service functions of watersheds and
landscapes (The World Bank, 2006).

The SLWM also includes ecological, economic
and socio-cultural dimensions (Hurni, 1997). These
three are not separate rather they are interconnected.
They are also referred to as the ‘3Es’ of sustainable
development - Equality, Economy, and Ecology
(UNESCO, 2006).

Ecologically, the SLWM technologies — in all
their diversity — effectively combat land degradation.
But a majority of agricultural land is still not
sufficiently protected, and the SLWM needs to
spread further. Socially, the SLWM helps secure
sustainable livelihoods by maintaining or increasing
soil productivity, thus improving food security and
reducing poverty, both at household and national
levels. Economically, the SLWM pays back
investments made by land users, communities or
governments. Agricultural production is safeguarded
and enhanced for small-scale subsistence and large-
scale commercial farmers alike, as well as for
livestock keepers. Furthermore, the considerable
offsite benefits from the SLWM can often be an
economic justification for them.

It is now widely accepted that the SLWM
practices provide an effective way of improving the
management of water resources and the reduction of
soil, vegetation and biodiversity degradation, which
helps to increase and maintain crop, forest and forage
yields. The SLWM practices application could
contribute to mitigating the effects of climate change
and significantly improve food security and the
resilience of the rural population to external shocks.
The implementation of the SLWM practices,
techniques and technologies is therefore a promising
solution for most African countries (Winterbottom.
2013).

MATERIAL AND METHOD
Study Area

The Northern Ghana is made up of Northern,
Savannah, North East, Upper East and Upper West
regions. The Northern Regions are much drier than
southern areas of Ghana, due to their proximity to the
Sahel and the Sahara. The vegetation consists
predominantly of grassland, especially Savanna with
clusters of drought-resistant trees such as baobabs
and acacia. The dry season occurs between January
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and March. The wet season is between July and
December, with an average annual rainfall of 750 to
1050 mm. The highest temperatures are reached at
the end of the dry season, the lowest in December
and January. However, the hot Harmattan wind from
the Sahara blows frequently between December and
at the beginning of February. Temperatures can vary
between 14 °C at night and 40 °C during the day. The
study randomly selected two districts out of the three
(3) districts implementing SLWM technologies and
included Yagha-Kubori and West Mamprusi.

The Upper East Region is located in north
Ghana and is the second smallest among the
administrative regions in Ghana, occupying a total
land surface of 8,842 square kilometers or 2.7% of
the total land area of Ghana. The study randomly
selected two (2) districts, which includes Kasena-
Nankana East and Bawku West districts out of the
four (4) districts implementing SLMW technologies.

Table 1. Sampling of study communities

The Upper West Region of Ghana is located in the
northwestern corner of Ghana. Two (2) districts out
of the four districts implementing SLWM
technologies were randomly selected for the study.

Data

A total of 300 household members interviewed
in the study area. Data was collected through a multi-
stage sampling technique. First, two districts were
randomly selected from each of the three regions.
Second, 5 communities were randomly selected from
each district. Finally, 10 households from each
community were randomly selected for survey. Table
1 details the sampling of study communities. With
regards to the level of uptake of existing SLWM
technologies by farmers, the study delved into level
of adoption of SLWM technologies, the factors
responsible for uptake.

Region District Communities
Northern West Mamprusi Takorayiri, Gugya-pala, Buakudow,
Tiya, Bugya-Kuraa
Mogduri Buhiyingah,Yagaba, Prima, Goriba,
Loagri
Upper East Kasena-Nankana Awenia, Nakongdong, Afania,
Achangoson, Aniu-Adongo
Bawku West Namog, Sheiga, Zopkalga, Kunkuo,
Farig
Upper West Sisala West Kusala, Gbal, Jawia, jeffesi, Bullu
Wa East Zinye, Vissee, Gudayiri, Naaha, Manwu

Source: Field Survey, 2018.

MATERIAL AND METHOD
Theoretical Framework
Based on the number of SLMW technologies
adopted by smallholder, it takes the attributes of a
Poisson model due to (1) the SLMW technologies
can be counted in whole numbers, (2) occurrences
are independent, so that a farmer adopting one
technology neither diminishes nor increases the
chance of another technology; (3) the average
frequency of adopting an SLMW technology for a
time period in question is known and (4) it is possible
to count how many technologies can be used. The
count nature of the technologies makes the Poisson
—4q Vi
fQy;i /%)= y—'l

Where, Y;is the number of technologies

adopted by a farmer i andX; are explanatory
variables that are hypothesized to influence adoption
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model which is applied in analysing counts of events
assumed to occur randomly in time (Gart, 1975).
Based on the attributes of count attributes of the
SLMW technologies, with respect to factors affecting
levels of uptake/adoption, the study made use of the
Poisson model as the data was free from excess zeros
and under/over-dispersion. These are usually the
main challenges of count data. Based on this, the
density function for the Poisson regression is defined
as:

Q).
levels. Further, the conditional mean parameter /1i as

a function of the regressors, X,and a parameter

vector, § is defined as:



A =Ely, Ix]=exp(x, B)
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Q).

Where eXp(Xlﬂ) =exp(f3,) +exp(B,%,) +exp(B,X,) + eXp(B;X;)...... + eXp( B, X, )

The conditional mean specification in (2) implicitly defines a regression model of the form:

Y, = A +& =exp(x; B) +& with E(X;&;)

Model Specification

The SLMW adoption = f (age, gender, marital
status, education, household size, farm size,
exposure, access to information, cost of technology,
occupation).

(4).

Table 2 below explains the various factors
influencing SLMW  adaptation, means of
measurement ~ with  the  prior  expectation.

Table 2. Means of measuring dependent and independent variables

Dependent Variable Indepgndent Means of Measurement A prior
Variable Expectation

Age Years -
Gender Dummy (Male=1 0=Otherwise) -1+
Marital Status Dummy (Married=1,0=Otherwise ) +
Education Years +
Household Size Number +
Farm Acres +

SLMW Adoption (Adopting=1, .

— ; Exposure Dummy (Association -
0=0th D . .
erwise) (Dummy) Membership=1, 0=Otherwise)

Access to  Dummy (Yes=1, 0=Otherwise) +
Information
Cost of Dummy (Yes=1, 0=Otherwise) -/+
Technology
Occupation Category/ Types -/+

Source: Field Data, 2017.

RESULTS AND DISCUSSION marital status, the study found the majority (91.3%)

Socio-demographic Characteristics of of the respondents are married. Only a small

Respondents

Findings from the study revealed a mean age of
47.6 years of the respondents, which implies that
farmers were relatively young. Findings further
suggest that relatively active people are engaged in
farming in Northern Ghana, which is good for the
future of agriculture. This is contrary to the findings
of several studies that the youth do not longer want
go into farming (Ministry of Food Agriculture,
2011).

As seen from the results in Table 3 below,
majority (71.7%) of the respondents were males,
while females constituted the minority (28.3%). On

proportion (4.3%) of the respondents were single.
While 4.0% and 0.3% were widowed and divorced
respectively.

Formal education is critical for innovation
adoption, hence the study wanted to establish the
level of formal education attained by respondents in
relation to the SLMW technology adoption in the
study area. From the study, it was realised that access
to education is still very low among smallholder
farmers. As seen in Table 3, majority of respondents
lacked formal education, while the highest number of
respondents with formal education were primary
education. Also, about 8.7%, 7.7%, and 2.0%
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attained JHS/Middle, JHS, and tertiary education
respectively.

Furthermore, about 16 of the respondents
representing 2.0% had attained Arabic education.
The finding is reflective of the general observation
that smallholder farmers generally either have low
education or lack formal education.

Household size tends to influence the labour
force of households, and for that matter the study
sought to establish the household size of respondents.
As established by the findings, the average household
size was generally large, as most (39.5%) of the
households were above 10 members, followed
closely by household within the brackets of 9-12
members (24.7%). The least household belonged to
the household less than 3 members (0.3%).

With regard to economic activities, as seen in
Table 3, farming recorded the highest numbers of

Table 3. Socio-demographic characteristics of respondents

people with 286 individuals, representing 95.3% of
the respondents engaged in it. Trading, artisanal
activities and wage labour recorded 3.0%, 0.3%, and
0.7% respectively. The finding is typical of rural
households where farming remains the main
occupation (Ministry of Food and Agriculture, 2007;
Ghana Statistical Service, 2013).

In terms of farming systems, majority of the
respondents largely practiced the two main types of
farming systems, which includes the mixed farming
and crops only. About 70.7% of the respondents were
engaged in mixed farming, while respondents
representing 29.3% were into only crops. These
results can be attributed to the large number of
farmers practicing mixed farming in order to
conserve nutrients and also reduce water run-off.

Variable Description Frequency Percentage
Male 215 71.7
Gender Female 85 28.3
Total 300 100
Married 274 91.3
Single 13 4.3
Marital Status Widowed 12 4.0
Divorced 1 0.3
Total 300 100
No Education 195 65.0
Primary 34 114
JHS/Middle 26 8.7
Formal Education SHS 23 7.7
Tertiary 6 2.0
Arabic 16 5.3
Total 300 100
Less than 3 1 0.3
3-5 46 15.3
. 6-8 59 19.7
Household size 9-12 74 247
Above 10 118 39.5
Total 300 100
Farming 286 95.3
Trader 9 3.0
. . Artisan 1 0.3
Major Occupation Wage labour 2 07
Others 2 0.7
Total 300 100
Mixed farming 212 70.7
Farming system Crops only 88 29.3
Total 300 100

Source: Field Data, 2017.
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Levels of the SLMW technology uptake among
farmers

Technologies are developed by researchers to
be used to enhance productivity, both in increasing
yields and improving quality. Rahman (2007) argues
that if technologies that are developed by researchers
are not properly adopted and used by farmers, all the
effort and resources used in developing the
technologies are in vain. Therefore, the study sought
to establish the level of SLWM technology adoption
among farmers. The findings revealed that the
adoption rate across all the identified technologies
were generally low across the communities, with
none rating above average as shown in Table 4
below. This is contrary to the finding of World Bank
(2015) report on the SLWMP which indicated high
levels of adoption. This adoption rate is obtained

Table 4: Levels of the SLWM technology uptake
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from interaction with Ministry of Food and
Agriculture  (MoFA) regional and  district
directorates, as well as literature the study gathered
about the 15 SLWM technologies actively being
disseminated to farmers in the study area. These
include planting trees, bush fire control, bunding,
farming across slopes, use of compost, planting
drought resistant varieties, fallowing land, crop
rotation, following weather advice, planting early
maturing varieties, residue management, mulching,
row planting and Zai. Zai is a conventional soil
management technology where organic matter is
buried in small pit to restore soil fertility and ensure
water conservation (Danso-Abbeam, Dagunga and
Ehiakpor, 2019). Zai technology was first practiced
by smallholder farmers in Burkina-Faso in the 1960s
(Reij et al. 2009).

SLWM Frequency Percentage
Planting trees 107 36
Bush fire control 105 35
Bunding 104 34.7
Farming across slopes 134 44.7
Use of compost 119 39.7
Planting drought resistance varieties 21 7
Fallowing land 17 5.7
Crop rotation 40 13.3
Following weather advice 8 2.7
Planting early maturing crops 20 6.7
Planting cover crops 44 14.6
Residue management 15
Mulching 3
Row planting 10 3.3
Zai 6 2

Source: Field Data, 2017.

Tree Planting

According to proven scientific facts, the more
trees we have the more the occurrence of rainfall.
There is a saying that “when the last tree dies, the last
man dies”, which implies that trees are critical to
human survival. Tree planting has been one of the
oldest technologies disseminated extensively to fight
desertification, which is fast approaching towards the
regions Northern Ghana. Due to the challenges in
sustaining livelihoods among some rural folks, they
have turned to the destruction of the forest resources
for agriculture and harvesting of timber/fuel wood for
survival. As seen in the Table 4, the study found that

out of the 300 farmers, only 107 respondents
representing 36% adopted tree planting.

Bush fire control

The study assessed the extent to which farmers
are adopting bush fires prevention or control as a
strategy to sustain the environment and findings
revealed that that only102 respondents representing
about 35% adopted bushfire control. Respondents
attributed the poor adoption of bushfires prevention
and control to the attitudinal behavior and cultural
practices associated with farming.
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Bunding

Bund construction helps prevent run-off and
conserve water in farmlands. Due to the current
erratic rainfall patterns largely attributed to climate
change, bunding has become one of the SLWW
technologies being promoted by MoFA among
farmers. Farmers use either stones or earth to
construct the bunds. The earth bunding activities
occur in most areas; however, farmers in the Upper
East Region largely use stone for their bunding. As
revealed in Table 4. About 134 out of the 300
respondents representing 34.5% adopted bunding.
Most of the respondents attributed the low adoption
of bunding to high labour intensity nature and the
extra cost incurred in its construction. Majority of the
farmers representing about 44.7% of the farmers
adopted contour ploughing as the SLMW technology
This was attributed to the fact that there is
widespread availability of stones used and also
because it does not involve cost in in its construction.

Composting

Compost is one of the old technologies
extensively promoted over two decades ago to
gradually complement the use of inorganic fertilizer.
Continuous use of inorganic fertilizer has been found
to have negative impacts on soil structure as well as
increase the cost of production (Tadesse et al., 2013).
Findings revealed that that 39.7% of respondents
adopted the use of compost. Farmers attributed the
low level of compost usage to the low level of
sensitization in the area.

Planting drought resistance varieties

A seen in Table 4 21 respondents representing
7.0% adopted improved crop varieties. Farmers
attributed low adoption due to the cost of these
varieties. Improved seed varieties has been identified
as one of the ways of enhancing yields but these
seeds requires additional farming practices which
hitherto was not practiced by farmers and hence
comes at an additional cost build-up in production.
This cost build-up was captured as cost of technology
according to farmers and a source of demotivation to
adopting SLMW. Others indicated that resistant
varieties are not readily available for them to buy,
even if they have the money.

Fallowing of Land

Findings from the study further revealed as
shown in Table 4 below, that 5.7% adopted
fallowing. The low figure recorded was due to the
increasingly scarcity of land attributed to increasing
population, infrastructure development and other
competitive uses of land. Farmers are now managing
with limited land, and therefore the practice of
fallowing of land is no longer possible. This implies
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that farmers need to pay attention to other land
management strategies, such as composting and Zai,
which are effective in agricultural intensification and
climate adaptation.

Crop rotation

Only a few (40) out of the 300 have adopted
crop rotation, representing 13.3%. The implication is
that although crop rotation is one of the effective
strategies to intensify farming and ensure sustainable
soil and water management, the practice is not
widespread.

Following weather advice

Farming practices are carried out according to
rainfall seasons. Failure to carry out a particular
practice at the right time may result in crop failure.
Due to climate change, the rainfall patterns have
changed and farmers have to become flexible to the
period of farming practice in order to get good
harvest. The meteorological department in
collaboration with MoFA educates farmers on
specific periods to undertake farming practice in
order to maximise use of the recent erratic rainfalls.
A perusal of Table 4 revealed that adoption of
weather advice is poor among farmers, as only a few
(8) representing 2.7% have adopted weather advice.
This implies that most of the farmers carry out the
various practices based on their own decisions, and
this likely to affect their farm output. Therefore,
sensitisation of farmers needs to be intensified in
order to change their behaviour.

Planting early maturing varieties

Research efforts have been made to reduce the
duration of some crops in order to reduce the adverse
effect of rainfall, temperature and precipitation
variability with in a vulnerable climate change as an
adaptation strategy. As such, a number of early
maturing crop varieties have been developed and
transmitted to farmers through MoFA and other
development projects and interventions. The study
therefore assessed the extent of adoption of early
maturing varieties. Only 20 out of the 300
respondents adopted planting early maturing crops.
The low adoption according to the farmers during a
focus group discussion can be attributed to lack of
money to purchase seeds. Others argued that they do
not have access to them when they need them. Also,
private seed companies and vendors should set up
outlets and vending points in the various operational
areas to ensure easy access, availability and prompt
delivery of seed to farmers. Low usage of early
maturing varieties was attributed to a lack of seed
vendor shops in the farming communities of the
study area.



Planting Cover Crops

Cover crops such as mucuna prevent water run-
off and fix nutrients in the soil. As such, the Ministry
of Food and Agriculture (MoFA) educated farmers
on the need to adopt and intercrop mucuna with
cereal crops or use it for crop rotation. Findings from
the study revealed that only a few (44) representing
14.6% of the respondents adopted cover crops.
However, respondents attributed the low mucuna
adoption to scarcity of the mucuna seed and land.

Crop Residue Management

Results as shown in Table 4 above indicated
that crop residue adoption was 1.5% of the
respondents. The low rate of adoption is surprising
because the technology does not incur extra cost and
this was attributed to land preparation difficulty in
the presence of crop residue and since residues are
also used as firewood.

Mulching

In order to conserve moisture around the plants,
farmers adopts mulching. Results from Table 4 above
further showed that the practice is not widespread, as
only 3% of the respondents adopted mulching.

Row planting

Row planting makes it easy for weeding and
other practices such as fertilization to take place. It
also allows plants to grow well due to less
competition for nutrients between the crops and
weeds and less insect infestation. The extent of row
planting by the farmers was therefore examined
during the study. Table 4 showed that 3.3 percent of
the respondents adopted row planting. The
implication is that the adoption level was poor.
Farmers attributed the low adoption rate to the time
consuming nature of the technology and will mostly
adopt it if there is funding for it.

Zai

Zai is a technology recently introduced into the
country from Burkina Faso, which is used as an
effective strategy to conserve both water and
nutrients in the soil. It is a land preparation practice
whereby farmers dig areas of their farmland where
crops are to be planted to about 15 centimetres, and
manure put in before crops are planted. As seen in
Table 4 above, only 2% of the respondents have
adopted Zai. This implies that the technology
adoption is not yet widespread. The very low
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adoption can partially be understood because the
technology at the moment is concentrated in the
upper East region. According to respondents, the
practice is very good, but it is labour intensive in
terms of digging the small pits especially when you
have a large farm.

Factors influencing SLMW Technology Uptake

Results of the Poisson regression estimates as
shown in Table 5 below on the factors influencing
the adoption levels of the SLWM practices identified
marital status, exposure, access to information, and
cost of technology as the factors influencing uptake.
Out of the ten independent variables, only four were
statistically ~significant The Pseudo-R? of 10
confirmed that about 10% variation in the
independent variables influence smallholder farmers’
adoption of the SLMW technology in the study area.
Possibly, the high percentage of unexplained
variability in the levels of adoption could reflect
unobserved heterogeneity that we were not able to
control for with the available data. However, while
low Pseudo R-square value was well-noted, the
overall significance of model was satisfactory, as
reported by the Wald Chi-square value.

Results as shown in Table 5 below showed
marital status, exposure to grouping (membership to
farmer-based organizations, urban dwellings), access
to information and cost of technology as statistically
significant at 1%, 5% except for marital status and
access to information, which were significant at 10%
respectively. All the significant variables were
negative as well. This shows that as people get
increasingly married, the probability of adopting
SLWM decreased by 0.443. This is attributed to time
spent by married couples at home and with their
families relative to farming activities in the study
area.

Also, the likelihood of farmers adopting SLWN
decreases with both current and past association to
farmer-based organizations and or urban dwellings.
This confirms that exposure to existing technology
through various media such as the print and
electronic has significant but negative effect on new
technology adoption (Maertens and Barrett, 2013).
This further confirms the role of associations, social
networks and urban dwellings on new technology
adoption in Ghana due to the availability of
information and strong collective action to accept or
reject a new technology based on cost, and
appropriateness.
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Table 5. Results of the factors influencing the levels of adoption of the SLMW practices

Variable Coefficient Std. Err. Z P>Z
Age -0.008 0.005 -1.61 0.108
Gender 0.171 0.187 0.91 0.361
Marital status -0.443** 0.212 -2.09 0.037
Education 0.032 0.036 0.87 0.385
Household size -0.008 0.055 -0.14 0.891
Farm size -0.003 0.012 -0.29 0.775
Exposure -0.523*** 0.143 -3.64 0.000
Access to information -0.258** 0.119 -2.18 0.030
Cost of technology -0.326** 0.121 -2.69 0.007
Occupation 0.157 0.192 0.82 0.412
Constant 3.404 0.647 5.26 0.000
Pseudo R? 0.099

Probability Chi-square 0.000 0
LR Chi-square (10) 38.45

Log likelihood -175.45

Note: *, ** and *** represents 10%, 5% and 1% statistical significance levels respectively.

Source: Field Data, 2017.

Furthermore, a unit increase in a farmer’s
access to information results in a 0.26 likelihood of
not adopting the SLWM in the study area and this
was evident in the low yield purported by farmers.
This was attributed to the perception of high cost and
appropriateness of the SLMW adoption especially
among women, the aged and illiterate farmers in the
area due to misinformation or indirect access to
information about the SLMW. Also, information
from extension delivery did not trickle down to
farmers and was evident from in some of the
practices undertaken by these farmers. This further
shows the role of information in new technologies
such as SLMW towards efficient and optimum yields
and confirmed by Godfray et al. (2010) that access to
technology information enhances efficiency and
adoption.

Finally, findings further showed that, a unit
increase in the cost of adopting SLMW will lead to a
0.33 decrease in adopting this technology. This can
be attributed to the low income levels among rural
farmers in the study area and further confirms the
role of cost in designing new technologies especially
among rural farmers. The pseudo R-square confirms
the effect of these variables in the SLMW technology
adoption and hence a value of 10% from the
estimation. This further shows that, access to
information, cost of technology, exposure to
association and urban dwelling as well as cost of a
technology should be prioritize in designing a new
technology. This will influence the adoption rate.
Ideally, the SLWM practices are sometimes complex
for comprehension of farmers. Probably, either the
information from extension agents is not effective
enough for farmers to understand and adopt the
SLWM practices or farmers are conservative and
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therefore did not apply the SLWM practices taught
them. In any of these situations, increments of
farmers’ access to information will lead to low
adoption.

CONCLUSION

Sustainable, Land and Water management
(SLWM) technologies is high among smallholder
farmers in Northern Ghana. However, there were
generally low levels of uptake across all the
technologies identified in the three regions of the
north. Motivation plays a key role in facilitating
farmers’ adoption of technology, as farmers with
support or access to resources influence their
adoption levels. This implies that increase in support
to communities to adopt SLWM is likely to enhance
the adoption of the SLWM technologies.

The SLWM technologies are making great
impacts on the lives of poor rural farmers through
increases in crop vyield, prevention of water and
manure run-off on farms, reduction in loss of
livestock due to readily available feed, conservation
of fertility and water, enough food to feed the family,
reduction in poverty, increases environmental
consciousness, reduction in bushfire destruction,
improvement in rainfall among other. This implies
that the promotion of the SLWM technologies will
go a long way to improve the lives of poor rural
farmers as well as reduce poverty. At the community
level, the SLMW technologies require scale-up for
easy.

Some farmers willing to adopt the SLWM
technologies, are challenged by limitation of
membership of the SLWM projects.

The SLWM is of critical importance because
the issue of climate change and climate variability



has become a global affair. The smallholder farmers
are the worse affected by the adverse effects of
climate change. This therefore calls for the
integration of the SLWM technologies in all
agricultural interventions. The review of agricultural
policy strategies revealed inadequate capturing of the
SLWM issues, which is critical for its promotion
among farmers. For instance, interventions such as
AgSSIP, FASDEP I, FASDEP II, as well as
METASIP did not sufficiently capture the SLWM
issues.

Personnel and logistics are key in the successful
delivery of the SLWM technologies in Ghana.
Currently, the farmer-to-extension ratio is very low
due to reduced interest in agricultural extension
education. Districts and community extension agents
lack basic logistics such as vehicles and motorcycles
hindering visits to farming communities.

Effective up scaling of the SLWM technologies
since a lot more people have no access to the support
of the SLWM technologies. Major agricultural
development projects by both public and private
sector should integrate the SLWM technologies in
their implementation, since the SLWM holds a key to
future agricultural sustainability.

Private sector involvement is therefore require
for sustainability aspect of the SLWM technologies
Especially in the seed sector which will enhance
availability and accessibility to early maturing seed
varieties in the farming communities. The PP will
give the MoFA the facilitative, monitoring and
certification role to private seed companies leading to
the creation of vendor centres in the communities.

With the proposed integration of the SLWM
technologies in all agricultural programmes, the
MoFA and other agricultural development projects
should ensure that all agricultural extension staff are
trained in the SLWM technologies.
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OZ: Yeryiiziindeki dogal ve agro-ekosistemlerin varliklarin1 siirdiirebilmesi i¢in toprak 6nemli kaynaktir. Bu arastirma, Erzurum-
Kars platosunda yiiksek daglik alanlarda yer alan yaygin dag-¢ayir topraklarinin genel 6zelliklerinin ortaya konulmasi ve arazi
kullanim durumunun degerlendirilmesi amaciyla yiiritiilmiistiir. Bu amagla Erzurum- Kars platosu, Erzurum (Palandéken/Egerli
dagi, Dumlu/Mescit dagi) ve Kars (Ardahan/Géle, Allahuekber dagi) lokasyonlarindaki ¢ayir ve mera alanlarinda toplam 4 profil
actlmustir. Profillerin arazide tanimlamalar1 yapilmig ve genetik horizonlarindan toprak ornekleri alinarak fiziksel ve kimyasal
ozellikleri tayin edilmistir. Yapilan degerlendirme sonucunda arastirma sahasindaki c¢ayir ve mera alanlarinin, A-B-C
horizonlarina sahip profil gelisimi gosteren orta derin topraklardan meydana geldigi kaydedilmistir. S6z konusu profillerin ana
materyali bazaltik materyal olup, ¢ayir vejetasyonu altindaki topraklarin A horizonlar ince biinyeli (CL) ve mera vejatasyonu
altindakiler ise orta biinyeli (SL)’dir. Profillerin A horizonundaki ortalama organik madde igerikleri ¢ayir alanlarinda %14,5 ve
mera alanlarinda %8,8 civarinda olup, profil derinligi boyunca azalma egilimi gostermektedir. Platoda, iklim, topografya ve bitki
oOrtiistiniin etkinligi ¢cernozem ve kestane rengi topraklarin gelisimini yonlendirmistir. Arastirma alaninda toprak 6zelliklerinin
gelisiminde topografya, yiikselti ve iklim 6zelliklerinde goriilen farkliliklar, bitki tiirleri ve bunlarin yayilis1 6nemli rol oynamistir.
Arazilerin biiyiik bir boliimii otlak (mera), vadiler ve teraslarda tarim arazileri, yamag ve sarp alanlarda ¢alilik ve ¢iplak yiizeyler,
yiiksek kisimlarda kayak ve doga spor alanlarin bulundugu platolar mevcuttur. Arastirmaya konu alanlarin mevcut durumda arazi
kullanimi agisindan ¢ok Onemli sorunlari icerdigi, bu sebeple planli kullanima doéniik ¢aligmalarin yapilmasmm, o6zellikle
hayvanciligin 6n planda oldugu Erzurum-Kars platosu i¢in 6nemli oldugu ortaya konulmustur.

Anahtar Kelimeler: Yiiksek dag, Cayir topraklari, Topografya, Toprak Katenasi, Cernozem

Common Properties and Land Use Status of High Mountain and Grassland Soils in Erzurum
Kars Plateau

ABSTRACT: Soil is an important resource for the natural and agro-ecosystems on earth to survive. This study was carried out to
determine general characteristics of High-mountain and Grassland soils and to evaluate their land use status in Erzurum-Kars
plateau. In total, four soil profiles in pasture and grasslands were defined in Erzurum-Kars plateau; Erzurum (Palandoken/Egerli
Mountain, Dumlu/Mescit Mountain) and Kars (Ardahan/Géle, Allahuekber Mountain). Morphological features were defined in
the field and soil samples were taken from genetic horizons for characterizing their physical and chemical properties. It was
obtained from the evaluation of morphological characteristics and the laboratory results that the soils are medium deep soils
having ABC horizons. The parent material of these soils is basaltic material, and while the texture of A horizons of the grassland
vegetation soil is clay loam (CL), it was sandy-loam for the soil formed under pasture vegetation. On the average, organic matter
content of the A horizon was 14.5% for grassland areas and 8.8% for pasture areas and it significantly decreased with depth. In
the plateau, climate, topography and vegetation have led to formation of Chernozem and Chestnut soils. Differences in
topography, elevation and climate characteristics had significant effects on soil properties in the research area, which played an
important role in plant species and their spread. A large part of the lands in the study area are used as pasture, agricultural lands in
the valleys and terraces, shrubs and bare surfaces on the slope and steep areas, and ski and nature sports areas in high parts. The
research site lands currently contain very important problems in terms of land use, and therefore, it is important to use these lands
appropriately with livestock management plans.

Keywords: High mountain, Grassland soils, Topography, Catena, Cernozem

GIRIS

Farkli nitelikteki topraklarin g¢evre kosullarina
bagli olarak iiretken bir gekilde kullanilmasi
amaglandigindan, cesitli kullanim tiirlerinin genis bir
yelpazede gereksinimleri dikkate alinarak

planlamaya gidilmesi bir zorunluluktur. Bu durum,
arazilerin toprak ozelliklerinin belirli bir kullanim
tiirlinlin ~ gereksinimlerini ¢ok az karsilamasinin
yaninda, diger bir kullanim tiiriiniin tamaminm
kargilayabilmesi ile iligkilendirilebilir. ~ Toprak
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cesitleri ve bunlar arasindaki farklar géz Oniine
alimdiginda toprak ve ¢evre sartlari arasindaki iliski
yalniz basmma toprak olusum mekanizmasim
tanimlamak i¢in yeterli degildir. Ciinkii bir topragin
olusu ve ozelliklerinin ortaya ¢ikisi, profilde aktif rol
oynayan fiziksel, kimyasal ve biyolojik olaylarin
degisik cevrelerdeki farkli katki ve etki derecelerine
baglidir (Ding ve ark., 1993).

iklimin, yagis ve sicaklik elemanlar vasitastyla
cesitli toprak olugum siiregleri ile toprak 6zelliklerini
etkiledigi bilinmektedir. Bu sebeple toprak nem
rejimleri ile toprak sicaklik rejimleri farklh
sistemlerde siniflandirma kriteri olarak kullanilirlar
(Soil Survey Staff, 1999).

Ulkemiz  jeolojik  yapi,  jeomorfolojik
degiskenler, iklim ozellikleri, vejetasyon zenginligi
bakimindan 6nemli bir ¢esitlilige sahip oldugundan,
yeryiizinde yaygm bulunan biiyik Toprak
Gruplarinin 6nemli bir kismimi kapsamaktadir. Dogu
Anadolu’nun Erzurum- Kars boliimiinde de orman
smirmin Ustiinde yiiksek dag cayir-topraklart ¢ok
genis bir yer kaplar. Bu topraklar, USDA tasnif
sisteminde 30-60cm kalinlikta koyu kahverengi bir A
horizonu, bunun altinda grimsi renkte, ¢izgili benekli
zayiff (B) horizonu ile C horizonu bulunan
Inceptisoller ile topografik olarak diize yakin platolar
ve cayirhk  alanlarda  Mollisoller  olarak
tammmlanmislardir (Soil Survey Staff, 1999). Zonal
topraklardan kurak ve yari iliman bolgelerin kestane
rengi topraklari, Cerrnozmler, Preriler, Orman-gayir
bolgesi gecit topraklarindan Degrade Cernozemler ve
Kalsimorfik  Topraklardan Kahverengi  Orman
Topraklari ve Rendzinalarin 6nemli bir kismi
Mollisolleri olusturmaktadir.

Jones et al. (1989) tarafindan Nebraska’da
yapilan ¢alismada, bir katenada yer alan topraklarin
fizyografik pozisyonu ve bununla ilgili 6zellikleri ile
bazi bitkilerin verimi arasindaki iligki arastirilmstir.
Daha ¢ok Mollisollerin yer aldigi ¢alisma alaninda,
bitkilerin verimi ile fizyografik konum, fizyografik
pozisyon, mollik epipedon kalinlig1, egim derecesi ve
egim uzunlugu arasinda pozitif iliskiler saptanmustir.

Cernozemlerin olusumu hakkinda da genis
aragtirmalar yapilmistir. Cernozem bélgesinde yagis
yeterli oldugundan yikanmaya sebep olmaktadir.

310

Yazin biriken tuzlar islak giiz ve kis baglangict
devrelerinde asagi dogru yikanmaktadir. Buna
ilaveten kurak yaz devresinden sonra aktif hale gelen
bitki koklerinin humifikasyonu ve mineralizasyonu
bu dongiiye daha fazla katithmimi saglamaktadir
(Jensen, 1989).

Orta kusagin yar1 nemli alanlarinda uzun boylu
cay1r vejetasyonu altinda gelismis olan ¢ernozemlere
ayn1 zamanda kara topraklar da denir. Karadeniz’ in
kuzey kesiminde, Romanya, Kanada, ABD, Arjantin
ve Avustralya’ da goriilen bu topraklar iilkemizde
Erzurum Kars platolarinda 1800-2200 m. arasinda
yer alir. Zengin ¢ayir Ortiisii altinda organik artiklarin
yavas parcalanmasindan dolay1 iist toprak organik
madde yoniinden zenginleserek koyu renk alir. Ust
topraktan yikanan karbonatlar B ve C horizonlarinda
birikmistir. Besin maddeleri yoniinden zengin olan
bu topraklar iizerinde yogun olarak tarim yapilir
(Simsek, 2002).

Cayir alanlarimizin yaklasik %90°dan fazlasi
orta-gecit ve Dogu  Anadolu Bodlgelerinde
bulunmaktadir. Bolgede en fazla c¢ayir arazisi
66000ha’la Erzurum ilindedir, ancak ortalama verim
hektara 2-3 ton civarinda degisebilmektedir (Gokkus
ve Kog, 1996).

Bu arastirma, Erzurum- Kars platosunda yiiksek
daglik alanlarda yer alan yaygin dag-cayir
topraklarinin genel 6zelliklerinin ortaya konulmasi ve
arazi  kullanom  durumunun  degerlendirilmesi
amactyla yiiriitilmistiir.

MATERYAL VE METOT
Materyal

Erzurum- Kars platosu, Dogu Anadolu'nun
kuzeyinde, Dogu Anadolu ile Karadeniz Bolgesi
arasinda 6nemli bir gecit bolgesi olup, Kuzey Dogu
Anadolu'yu Karadeniz'e bagladig: gibi, Anadolu'nun
Kafkaslara baglanmasini da saglayan oOnemli bir
koridordur (Sekil 1). Calisma alam sahip oldugu
iklim, arazi ve ekolojik ozellikleri ile bazi 6zgiin
karakterler tagimaktadir. Bolgenin iklimi, yiiksekligi,
engebeli bir topografya ve zengin bir bitki Ortiisiine
sahip olmasi, bu bolgedeki topraklarin 6zelliklerini
6nemli 6l¢iide etkilemektedir.



M. Ozgiil

Sekil 1. Caligma alaninin cografi konumu (Google Earth, 2017)
Figure 1. Geographical location of the study area (Google Earth, 2017)

Caliyma Sahasinin Jeolojisi

Bolgede Orta Eosen'de deniz ¢ekilmis ve
Oligosen'de bolge karasal bir ortam haline gelmistir.
Oligosen-Alt Miyosen doneminde bdlge yeni bir
transgerasyonla yeniden deniz altinda kalmustir.
Orta-Ust Miyosen doneminde deniz bdlgeden
tamamen ¢ekilmis, yerini volkanik faaliyetlere,
g6l ve akarsu ortamlarina birakmistir. Bu deniz
cekilmesi olayli, muhtemelen neo tektonigin
baslangicina ait olaylardan kaynaklanan
yiikselmelere baglidir (Saroglu ve Yilmaz, 1986).

Dogu Anadolunun kuzeyinde bazaltlarin
yayilmasi ile olusmus yiiksek platolara rastlanilir.
Burada Kargapazari, Palandéken ve Allahuekber
daglarinin  dist  kisimlart  oldukga diiz  bir
goriinimdedir. Erzurum ile Ardahan arasindaki
yiiksek sahalar, cogunlukla volkaniklerin &zellikle
bazaltlarm  kapladigi  hafif engebeli sahalar
hélindedir. Aras nehrinin kollar1 tarafindan yer yer
parcalanmis olan bu saha, Kuzeydogu Anadolu veya
Erzurum-Kars platosu olarak da anilir (Atalay, 1978).

Iklim

Bir biitiin olarak Dogu Anadolu'da yaz ile kis
arasinda sicaklik farkinin fazla oldugu karasal iklim
kosullar1 egemendir. Ancak bolgenin topografya
kosullar1 ve cografi enlemin etkisine de bagh olarak
yagis, sicaklik, bagil nem ve yagisin mevsimlere
dagilisinda onemli degismeler goriiliir. Yillik yagis
miktarinda bityiik degismeler goriiliir. Genel bir ifade
ile Dogu Anadolunun depresyonlar1 (Malatya,
Elazig, Erzincan, Erzurum, Horasan-Igdir ve Van)
cevresinde yar1 kurak, yiiksek kisimlarda ise yari
nemli soguk iklim sartlar1 hiikkiim siirer. Bu boliimiin

kuzeyinde, biri soguk (kis) ve Oteki orta derecede
sicak (yaz) olmak iizere bir yil, esit sayilabilecek iki
doneme ayrilmistir. Gegis mevsimleri ¢ok kisa ve
belirsizdir. Kig sicakliklarinin ¢ok diisiik olmasina
baglt olarak yillik sicaklik farklari kuvvetlidir ve
donlu giinler dénemi uzun (ortalama 140-186 giin)
stirer. Ortalama sicaklik, biitiin kis aylarinda 0°C‘den
azdir ve en sicak ayda (Temmuz) 16-17°C'yi pek
asmamaktadir.  Ortalama yillik yagis degerlerine
gore, Ardahan 5169 mm ve Gole 599.0 mm
civarinda yagisa sahiptir (Kogman, 1984).
Calismanin yapildigi bolgedeki iklim verileri
degerlendirildiginde, Soil Survey Division Staff
(1999) ve Ince (1983) tarafindan yapilan
tanimlamalara gore topraklar Ustik nem rejimiyle ve
Mesik sicaklik rejimiyle ifade edilebilmektedir.

Sicakhk

Temmuz ay1 ortalama sicakligi, havada nemin
diisiik olmas1 nedeniyle fazla 1sinarak pozitif anomali
gosterir. Bagka bir ifade ile bolgenin deniz seviyesine
indirgenmis sicaklig1 yiiksektir. En yiiksek sicakliklar
ise Erzurum-Kars ve Van bolimlerinde bazi giinler
sicaklik 30°C'yi asar. Dogudaki plato alanlarinda
yilin 4-5 ay1 kar altinda geger. Kisimn kar Ortiisii
altinda giinesten gelen radyasyonun tamamina yakin
boliimiiniin yansimas! ve geceleyin yer radyasyonu
ile asirt derecede sogumasi siddetli soguklarin
olugmasina neden olur.

Yagis

Bolgede yillik ortalama yagis, 300 mm ile 1200
mm arasinda degisir. Bolgenin yiiksek kesimleri ve
platolarima diigen yagis miktar1 genel olarak 500
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mm'yi asar (Erzurum 447 mm, Agr1 533 mm, Kars
501 mm). Arastirma alanina diigen yillik ortalama
yagis miktart 500 mm'nin lizerindedir. Yaz baslarinda
konveksiyonel karakterde saganaklar olusur. Yagisin

arttig1 yerlerde alt toprakta kire¢ birikimi goriilmez.
Erzurum ve Kars iline ait ortalama yagis, buharlagma
ve sicaklik degerlerinin yil igerisindeki dagilimlar
Sekil 2°de verilmistir.

Sekil 2.
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Erzurum ve Kars iline ait ortalama yagis, buharlasma ve sicaklik degerlerinin yil igerisindeki
dagilimlar1 (1923-2019 Uzun Yillar Ortalamasi)

Figure 2. The distribution of average annual precipitation, evaporation and temperature values of Erzurum and

Kars (1923-2019 Long Years Average)

Bitki Ortiisii

Calismanin yapildigi bolgede hiikiim siiren
iklim kosullarina bagli olarak uzun boylu dag
bozkirlar1 ve cayirlardan olusan zengin bir otsu
topluluk yer alir. Bu sahalardaki otsu topluluklar hem
tiir itibariyle daha zengin hem de uzun boyludur.
Yagis ve sicaklik kosullarina gore buralardaki otsular
Nisan ayindan itibaren yesermeye baslar, Haziran
sonu veya yagisli gecen yillarda Agustos ayinda
kurur. Erzurum-Kars platosunda ve Digor civarinda
ise li¢ otsu bitki kusagi ile bir orman alami ayirt
edilebilir. Bunlar depresyon alanlarinda ortalama
2000-2100 m'de caywr-step  bitkileri, 2100-
2600/2700m arasinda kalan yiiksek yayla stepleri
(antropojen step), 2600/270 m'nin istiinde kalan
alanlarda yiiksek dag-cayir (subalpin-alpin) bitkileri
ve 1800-2500/2600m arasinda kalan orman
alanlaridir (Kogman, 1984).

Bu vejetasyonda tespit edilen baz1 bitki tiirleri,
Artemisia sp., Astragalus sp., Acantholimon sp.,
Thymus sp., Papaver sp., Verbascum sp., Alyssum sp.,
Medicago sp., Marrubium sp., Stipa sp., Salvia sp.,
Bromus sp., Ziziphora sp., Silene sp., Senecio sp.,
Poa sp., Festuca sp., Trifolium sp. seklinde
siralanabilir (Cetik, 1985).
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Dogu Anadolu Bodlgesi meralarmin botanik
kompozisyonunun belirlenmesi iizerine yapilan
calismalarda (Kog, 1995) botanik kompozisyonda
Festuca ovina, Bromus tomentallus, Koeleria cristata
gibi bugdaygillerin yogun olarak yer aldig:
belirlenmistir. Yine bolge meralarinda baklagillerden
Astragalus eriocephalus ile Medicago sp. ve diger
familyalardan ise Thymus parviflorus gibi bitki
tiirlerinin yaygin olarak bulundugu tespit edilmistir.

Metot
Profillerin acilmasi ve toprak érneklemesi
Arastirmada bir hat boyunca segilen toprak
profillerinden ilk iki tanesi Palanddken Egerli ve
Dumlu Mescit dagi iizerinde (Profil No: 1 ve 2),
diger iki tanesi ise Ardahan diizligii ile Allahuekber
dagi (Profil No: 3 ve 4) {izerinde agtlmustir.
Calismada tanimlanan profillerin temsil ettigi alanlar,
bolgede ¢ok goriilen siddetli olarak erozyona ugramis
alanlarin disinda kalan ve olustugu cevre kosullarin
yansitabilecek karakteristikleri sergileyen arazilerdir.
Profil agilan alanlarin morfolojik olarak goriintimleri
Sekil 3’te verilmistir.
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Sekil 3. Orneklenen alanlarin genel goriiniimleri; a) Erzurum Palanddken Egerli dagi diizliigii, b) Erzurum
Dumlu Mescit dagr diizliigii, ¢) Ardahan dizligii ve d) Allahuekber dag: diizligi

Figure 3. General views of the sampled areas; a) Erzurum palandéken Egerli mountain plain, b) Erzurum
Dumlu Mescit mountain plain, ¢) Ardahan plain d) Allahuekber mountain plain

Toprak profillerinin arazide detayli
tammlamalar1  yapilarak  (Ozgiil, 2009) acilan
profillerin genetik horizonlarindan toprak

orneklemesi yapilmistir. Alinan toprak drnekleri oda
sicakliginda kurutulduktan sonra 2mm’lik elekten
gecirilerek analize hazir duruma getirilmistir. Toprak
orneklerinde; organik madde, kireg icerigi; (Aydin ve
Sezen, 1995), elektriksel iletkenlik, biinye
(Demiralay, 1993) analizleri yapilmigtir. Topraklar,
toprak taksonomisine (Soil Survey Staff, 1999) gore
smiflandirilmistir. Calisma alaninda ¢ayir ve mera
olarak iki farkli kullanim tiiriinde, daglik fizyografya

iizerinde gelismis dort farkli toprak profili
tanimlanmustir.
BULGULAR VE TARTISMA

Aragtirmaya konusu toprak profillerinin (Profil
No: 1, 2, 3 ve 4) tamimu ile baz1 fiziksel ve kimyasal
ozellikler Cizelge 1- 4’te verilmistir. Erzurum’da
Palandoken Egerli daginda agilan 1 nolu profil,
2900m rakimda yiiksek daglik- plato dizliigiinde,
%2-6 arasinda degisen egimde, gayir otu vejetasyonu
altinda bulunan, erozyon tahdidinin olmadig: arazide
acilmig profildir (Cizelge 1, Sekil 4). Bazaltik ana
materyal  {lizerinde gelisen profilin  genetik
horizonlarindan (A, Bk, BCk, C) alinan toprak
orneklerinin analizlere gore, toprak tekstirii A, By,
BCk ve C horizonlarinda sirasiyla killi tin (CL),
kumlu killi tin (SCL), kil (C) ve kumlu tin (SL)
smiflarinda oldugu belirlenmistir. Organik madde

profil derinliginde azalan bir seyir takip etmis,
tanimlanan horizonlar i¢in sirastyla %12,30; %3,50;
%1,70 ve %0,73 olarak belirlenmistir. Elektriksel
iletkenlik ilk ii¢ horizonda profil derinligine bagh
olarak artmis ve C horizonunda BCy horizonuna gore
daha diisiik bir deger gostermistir. Kireg igerigi A
horizonunda diger horizonlardan daha disik, B
horizonunda belirgin bir artig ve C horizonunda ise B
horizonundan daha diisiik deger gostermistir (Cizelge
1).

Erzurum’da Dumlu daginda agilan 2 nolu profil,
2930 m rakimda yiiksek daglik, egimin %6-12
arasinda degistigi, mera vejetasyonu altinda bulunan,
erozyon belirtisinin olmadig1 arazide agilmig ve
betimlenmistir (Cizelge 2., Sekil 5.) Bazaltik ana
materyal lizerinde gelisen profilin  genetik
horizonlarindan (A, Bt, Cl1, C2) alman toprak
Ornekleri iizerinde yapilan analizlere gore, toprak
tekstiirli tanimlanan horizonlarinda dstten asagiya
sirastyla SL, CL ve SL olarak tayin edilmistir.
Organik madde profil derinliginde azalan bir seyir
takip etmis, tanimlanan horizonlar igin sirasiyla
%9,30; %7,30; %1,85 ve %0,42 olarak tespit
edilmistir. Elektriksel iletkenlik A horizonunda Bt
horizonuna gore daha yiiksek bulunmustur. C; ve C;
horizonlarinda diger iki horizondan yiiksek degerler
kaydedilmistir. Kireg icerigi A’dan Bt horizonuna ve
Ci’den C; horizonuna dogru bir artis gostermistir

(Cizelge 2).
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Cizelge 1. Erzurum Palandoken Egerli daginda agilan toprak profilinin (Profil No: 1) tanimu ile baz1 fiziksel ve

kimyasal 6zellikleri

Table 1. Description of the soil profile (Profile No: 1) in Erzurum Palandoken Egerli Mountain and some

physical and chemical properties

Profilin Yeri: Erzurum- Palandoken

Mevkii: Egerli dagimin etegindeki dizliik

Koordinat: 39°50°22” kuzey, 41°13°41” dogu

Rakim: 2490 m

Pozisyon: Yiiksek daglik- Plato diizligii

Topografya: Hafif egimli ve diize yakin

Egim: % 2-6

Ana materyal: Bazaltik materyal

Arazi kullanma sekli: Cayir

Vejetasyon: Cayir otlar

Erozyon: 0

Drenaj: Iyi

Tashhk: Hafif tagh

Taban suyu derinligi: +70 cm

Profil  Horizon Derinlik  Nem Mekanik analiz, % Tekstiir O.M. E.C. CaCOs3
No (cm) (%) Kil Silt  Kum sinifi (%)  (dS/m) (%)
A 0-40 2.0 30 33 37 CL 12.30 0.20 2.62
1 Bx 40-65 4.1 29 22 49 SCL 3.50 0.29 28.51
BCxk 65-90 4.0 47 25 28 C 1.70 0.55 25.57
C 90-+ 3.2 18 19 63 SL 0.73 0.40 5.72

Sekil 4. Erzurum Palanddken Egerli daginda agilan toprak profili (Profil No: 1)
Figure 4. Soil profile in Erzurum Palandéoken Egerli mountain (Profile No: 1)
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Cizelge 2. Erzurum Dumlu daginda agilan toprak profilinin (Profil No: 2) tanimu ile baz1 fiziksel ve kimyasal
ozellikleri

Table 2. Description of the soil profile (Profile No: 2) in Erzurum Dumlu Mountain and some physical and
chemical properties

Profilin Yeri: Erzurum- Dumlu (Mescitli Dagi) Mevkii: Dumlu daglarindaki sehitlik anitinin yakinindaki

diiz ve diize yakin alan

Koordinat: 40°10°20” kuzey 41°11°50” dogu, Rakim: 2930 m

Pozisyon: Yiiksek daglik Topografya: Az egimli ve engebeli

Egim: % 6-12 Ana materyal: Bazaltik materyal

Arazi kullanma sekli: Mera ve yaylak Vejetasyon: Mera bitkileri

Erozyon: Belirtisi yok Drenaj: Iyi

Tashhk: Cok tash Taban suyu derinligi: Yok

Profil Horizon  Derinlik Nem Mekanik analiz, % Tekstir O.M. E.C. CaCOs3
No (cm) (%) Kil Silt Kum siifi (%) (dS/m) (%)
A 0-28 2.1 20 38 42 SL 9.30 0.32 2.62
’ Bt 28-55 3.1 49 27 24 CL 7.30 0.24 8.18
Ci 55-80 2.7 27 35 38 SL 1.85 0.42 2,24
C 80-+ 2.4 15 34 51 SL 0.42 0.34 5.17

Sekil 5. Erzurum Dumlu daginda agilan toprak profili (Profil No: 2)
Figure 5. Soil profile in Erzurum Dumlu Mountain (Profile No: 2)

Ardahan, Go6le’de 3 nolu profil, 2200m rakimda
yiiksek daglik- plato diizligiinde, egimin %2-6
arasinda degistigi, cayir otu vejetasyonu altinda
bulunan, erozyon tahdidinin olmadig1 arazide agilmis
ve betimlenmistir (Cizelge 3, Sekil 6). Bazaltik ve
koliiviyal ana materyal iizerinde gelisen profilin
tanimlanan genetik horizonlarindan (A, Bw, BC, C)
alman toprak Ornekleri iizerinde yapilan analizlere
gore, toprak tekstiriinin A, Bw, BC, C
horizonlarinda sirasiyla L, C, CL ve L siniflarina
girdigi tespit edilmistir. Organik madde, s6z konusu
horizonlarda sirasiyla %16,75; %9,40; %2,35 ve
%0,73 olarak belirlenmistir. Elektriksel iletkenlik
degerinde ilk iki horizona gore BC horizonunda daha
yiiksek bulunmustur. Kireg igerigi Bw horizonunda A

horizonuna gore yiiksek olarak tespit edilmistir. BC
ve C horizonlarinda diger iki horizondan oldukga
diisiik kireg icerdigi tepit edilmistir. (Cizelge 3).
Kars, Allahuekber daginda agilan 4 nolu profil,
2815 m rakimda yiiksek daglik- plato diizliigiinde,
egimin %6-12 arasinda degistigi, mera vejetasyonu
altinda bulunan, erozyon tahdidinin olmadig1 arazide
acilmig ve betimlenmigtir (Cizelge 4, Sekil 7)
Bazaltik ana materyal {iizerinde gelisen profilin
genetik horizonlarindan (A, E, Bt, C) alinan toprak
ornekleri {izerinde yapilan analizlere gore, toprak
tekstiirii A, E, Bt, C horizonlarinda sirastyla SL, SL,
C ve siltli tin (Sil) tekstiir sinifinda  oldugu
belirlenmistir. Organik madde profil derinliginde
tanimlanan A, E, Bt, C horizonlar1 igin sirastyla
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%8,36; %1,35; %3,70 ve %0,81 olarak tespit bulunmustur. Kire¢ igerigi elektriksel iletkenlikte
edilmistir. Elektriksel iletkenlik E horizonunda A ve oldugu gibi horizonlar arasinda benzer bir durum
Bt horizonlarindan daha diisiik (0,18 dS/m) olup, C sergilemistir (Cizelge 4).

horizonu da Bt horizonuna gore daha diisiik

Cizelge 3. Ardahan Gole’de acilan toprak profilinin (Profil No: 3) tanimu ile bazi fiziksel ve kimyasal 6zellikleri
Table 3. Description of the soil profile (Profile No: 3) in Ardahan Gole and some physical and chemical

properties
Profilin Yeri: Ardahan-Gole Mevkii: Gole diizligiiniin ¢ayirlik alanlart
Koordinat: 40°45°46” kuzey, 42°38°17” dogu Rakim: 2200 m
Pozisyon: Yiiksek daglik- Plato diizligi Topografya: Hafif egimli ve diize yakin
Egim: % 2-6 Ana materyal: Bazaltik ve koliiviyal materyal
Arazi kullanma sekli: Cayir Vejetasyon: Cayir otlari
Erozyon: Belirtisi yok Drenaj: Bozuk
Tashhk: Tassiz Taban suyu derinligi: +30 cm

Profil Horizon  Derinlik Nem Mekanik analiz, % Tekstiir O.M. E.C. CaCOs3

No (cm) %) Kl Silt  Kum  smfi (%) (@S/m) (%)
A 0-38 2.1 35 38 27 L 1675  0.38 1.23
5 Bu 38-66 146 34 27 39 Cc 9.40  0.39 251
BC 66-85 112 37 30 33 cL 235 045 0.57
c 85-+ 172 22 34 44 L 073 028 0.21

Sekil 6. Ardahan Gole’de agilan toprak profili (Profil No: 3)
Figure 6. Soil profile in Ardahan Géle (Profile No: 3)
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Cizelge 4. Kars Allahuekber daginda agilan toprak profilinin (Profil No: 4) tanimi ile bazi fiziksel ve kimyasal

ozellikleri

Table 4. Description of the soil profile (Profile No: 4) in Kars Allahuekber mountain and some physical and

chemical properties

Profilin Yeri: Kars Allahuekber daglar

Mevkii: Yiiksek tepenin tizerindeki diizlik

Koordinat: 40°35°26” kuzey, 42°34°30” dogu

Rakim:2815 m

Pozisyon: Yiiksek daglik- Plato diizligii

Topografya: Hafif egimli ve diize yakin

Egim: % 6-12

Ana materyal: Bazaltik materyal

Arazi kullanma sekli: Mera

Vejetasyon: Mera bitkileri

Erozyon: 0 Drenaj: Iyi
Tashhk: Hafif tagh Taban suyu derinligi: 120 cm
Profil Horizon Derinlik  Nem Mekanik analiz, % Tekstir O.M. E.C. CaCOs
No (cm) (%) Kil Silt Kum sinifi (%)  (dS/m) (%)
A 0-28 2.2 34 28 38 SL 8.36 0.27 1.08
4 E 28-46 3.1 22 24 54 SL 1.35 0.18 0.22
Bt 46-74 2.1 47 27 26 C 3.70 0.45 2.49
C 74+ 3.1 28 39 33 SL 0.81 0.35 3.25

Sekil 7. Kars Allahuekber daginda agilan toprak profili (Profil No: 4)
Figure 7. Soil profile in Kars Allahuekber mountain (Profile No: 4)

Erzurum Kars Platosunu temsilen Erzurum’da
Palandoken (Egerli) ve Dumlu (Mescit) daglar: ile
Kars (Ardahan/Gole) ve Allahuekber daglarinda
acilan 4 farkl profilin arazi ve laboratuvar sonuglar
degerlendirerek, profillerin ABC horizonlarini igeren
orta derin topraklara sahip oldugu, 1 ve 3 no’lu
profillerin ¢ayir, 2 ve 4 no’lu profillerin ise mera
vejetasyonu altinda oldugu kaydedilmistir. Cayir
topraklarmin CL olan A horizonunun tekstiirleri 1
no’lu profilin Bk horizonunda SCL ve 3 no’lu
profilin  Bw horizonunda CL olarak tekstiiriin
kabalagmasi yoniinde bir degisim gostermistir. S6z
konusu her iki profilin ana materyali bazaltik
materyal olup, C horizonunda tekstir L olarak
smiflandirilmigtir. Organik madde igerigi 1 ve 3
no’lu profillerin A horizonunda sirasiyla %12,3 ve
%16,75 olarak belirlenmis, profil derinliginde ise
6nemli bir azalma kaydedilmistir. Bu durum yiizeyde

yogun olarak gelisen g¢ayir otlari vejetasyonu ve
bolge iklimi ile iliskilendirilmistir. Elektriksel
iletkenlik ve kire¢ igeriginin de profil derinliginde
artmast s6z konusu yagisin etkinligini ortaya
koymustur. Agilan profillerde belirlenen toprak
fiziksel ve kimyasal Ozelliklerindeki degisimlerle
birlikte, iklim ve bitki ortiisliniin etkinligi ¢cernozem

ve  kestane  rengi  topraklarin  gelisimini
yonlendirmistir.
Arastirmada mera arazilerinde acgilan ve

Orneklenen 2 ve 4 no’lu profillerin SL olan tekstiirleri
ylizey topragmin diger orneklenen profillere gore
daha kaba biinyeli bir duruma sahip oldugunu ortaya
koymustur. Bu duruma taghlik ve egim durumunun
sebep oldugu ifade edilebilir. Mera arazilerine acilan
2 ve 4 no’lu profillerin organik madde igerigi A
horizonunda sirasiyla %9,3 ve %8,36 olarak tayin
edilmistir. Cayir arazilerinde agilan profillerde
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oldugu gibi profil derinliginde organik madde igerigi
azalmistir.  Elektiriksel iletkenlik  degeri, A
horizonuna goére 2 no’lu profilin Bt ve 4 no’lu
profilin E horizonunda daha diisiik degerler oraya
koymus, ancak C; ve Bt horizonlarinda arttig
belirlenmistir. Kire¢ igerigi, 2 ve 4 no’lu profillerin
Bt horizonunda belirgin bir birikim gdstermistir.

Bélgenin Toprak ve Bitki Ozellikleri

Arastirma alaninda gelisen topraklar {izerinde
iklim, topografya ve vejetasyonun onemli olgiide
etkili oldugu soylenebilir. Dolayisiyla, zonal
topraklar grubuna giren ve arastirma alaninda

bulunan topraklardan ¢ernozemler ve kestane rengi
topraklar, serin/soguk ve orta derecede yagisl step
vejetasyonu alanlarinin topraklaridir. Havzada egim,
ana kaya ve jeomorfolojik 6zelliklerin etkisi altinda
kahverengi orman topraklari, yiiksek dag-cayir
topraklar1 ve litosol ve regosol gibi gesitli toprak
tipleri genis alanlar kaplarlar. Aliivyal ve hidromorfik
altivyal topraklar ise depresyonlarda yaygindir
(Kogman, 1984; Anonim, 1996). Calisma alanindaki
vejetasyondan yoksun arazilerde siddetli ve ¢ok
siddetli erozyon mevcuttur. Calisma konusu platoda
yaygin bilyiik toprak gruplar1 ve kapladiklari alanlar
Cizelge 5’te verilmistir.

Cizelge 5. Arastirma konusu platoda yaygin biiyiik toprak gruplari ve kapladiklart alanlar (Anonim, 1996; 2000)
Table 5. Large soil groups and their areas covered in the study plateau (Anonim, 1996; 2000)

Toprak Gruplari Erzurum Kars*

Alan, ha Oran, % Alan, ha Oran, %
Kestanerengi topraklar 842 600 33,6 407 000 23
Kirmizimsi kestanerengi topraklar 41 300 1,6 2 350 0,1
Kahverengi topraklar 134 200 54 146 000 8
Kiregsiz kahverengi topraklar 7500 0,3 71 800 4
Kahverengi orman topraklari 187 350 7,5 1150 <0,1
Kiregsiz kahverengi orman topraklari 6 000 0,2
Bazaltik topraklar 929 100 37,1 872 000 49,5
Yiiksek dag gayir topraklari 49100 2,0 85 000 5
Aliivyal topraklar 60 100 2,4 118 000 6,5
Hidromorfik aliivyal topraklar 420 0,2 1050 <0,1
Koliivyal topraklar 136 700 55 44 700 2,5
Organik topraklar 330 0,1
Regosoller 14 000 0,8

*: (Ardahan ve Igdir dahil)

Arastirma  alaninda  toprak  ozelliklerinin
gelisimindeki  topografya, yikselti ve iklim
Ozelliklerinde gorillen farkliliklarin  etkisi, bitki
tiirleri ve bunlarin yayiliginda 6nemli rol oynamuistir.
Buna gore, depresyonlarda taban suyunun yiiksek
oldugu aliivyal ve hidromorfik aliivyal topraklar
iizerinde higrofit ve mezofit tiirler hakim olmasina
ragmen, plato yiizeylerinde kestane rengi topraklar ve
cernozemler iizerinde step tiirleri, Dogu Anadolu
Bolgesinin  daha yiiksek yerlerinde (2500m'nin
iizerindeki daglik alanlarda) karasallik etkisine bagh
olarak genel olarak s1g ve asit 6zellikte yiiksek dag
cayir topraklarinda subalpin-alpin tiirler yer almistir
(Kogman, 1984). Karasu-Aras daglari, Palanddken,
Gavur dagi, Yalnizcam ve Allahuekber daglart
iizerinde yer yer alpin cayirlar yetisir. Hayvancilik
agisindan verimli ¢ayirlar, Mescit daginda (Erzurum
kuzeyi) 2900-3000m civarinda da alpin c¢ayirlar
yaygindir.

Yogun cayirlar, Allahuekber, Yalnizgam ve
Mescit daglar1 iizerinde ozellikle volkanik plato
alanlarinda yaygindir. Bu alanlardaki alpin zon
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cayrlart genel olarak Haziran sonlarina dogru kar
ortiisiiniin  kalkmasi ile birlikte yesermeye baslar.
Birkag hafta icerisinde ¢igeklenen g¢ayirlar, Temmuz
baslardan itibaren hayvanlarin otlatilmasina agilir ve
genel olarak kar diisene kadar otlatma devam eder.
Dogu Anadolu’nun Erzurum- Kars boliimiinde
orman sinirinin Ustiinde yiiksek dag ¢ayir-topraklar
cok genis yer kaplar. Bu topraklar, USDA tasnif
sisteminde 30-60cm kalinlikta koyu kahverengi bir A
horizonu, bunun altinda grimsi renkte, ¢izgili benekli
zayif (B) horizonu ile C horizonu bulunan
Inceptisoller ve topografik olarak diize yakin platolar
ile  caywrllk  alanlarda  Mollisoller  olarak
tanimlanmuslardir. Uzerlerindeki dogal bitki ortiisii
ot, saz ve ¢igekli bitkilerdir. Iklimin ve erozyonun
etkisiyle verimleri azalmig araziler ile ¢ogunlukla
yazin otlak olarak kullanilan mera alanlarinda ise
genetik  olarak eski simiflama  sistemlerinde
tanimlanmig Cernozemler mevcuttur. Bu toprak
tanimlamalarinin ve arazi kullanim tiirlerinin diginda,
vadilerde ve teraslarda tarim arazileri, yamag ve sarp
alanlarda ¢alilik ve ¢iplak yiizeyler ile yiiksek



kisimlarda  kayak ve doga spor alanlan
bulunmaktadir.
Arazi Kullanim Durumu

Bir topografik yiizey boyunca yiikseklikle
degisen toprak olusum diizeyi toprak ozelliklerinde
mera vejetasyonu ve veriminde onemli farkliliklara
yol agmaktadir. Cayirlar genellikle diiz ve taban
arazilerde olusan sik ve yiiksek boylu bitki Ortiisiine
sahip ve daha ziyade ot bigmek suretiyle yararlanilan
alanlardir (Dizdar, 2003).

Calisma alanindaki arazilerin biiyiikk bir boliim
otlak (mera) olarak kullanilmaktadirlar. Calisma
alaninda, dnceden cayir arazisi vasfina sahip araziler,
son yillarda otlatilarak ¢ayir ozelliklerini Snemli
6l¢iide kaybetmis olup, mevcut durumda s6z konusu
alanin neredeyse tamami otlak (mera) olarak
kullanilmaktadirlar.

Bu arazilerin arazi kullanimi agisindan c¢ok
onemli sorunlart mevcut olup planli kullanima déniik
herhangi bir uygulama mevcut degildir. Platodaki
cayir ve meralar konar-gocer olarak kiigiikbag otlatan
yaylacilarin yogun baskist altindadir. Bu arazilerde
plansiz bir arazi kullanimu ile birlikte, gocer, yayla ve
cayrr malikleri ile kamu adma gorev yapan
kurumlarin duyarsizhigi s6z konusudur. Bu durum,
Ozellikle hayvanciligin 6n planda oldugu platoda
Kars, Erzurum dolaylarinda hayvan besleme
sorununu giindeme getirmektedir.

Cikar Catismasi Beyani
Yazar, ¢ikar catismasi olmadigini beyan eder.

SONUC

Erzurum (Palandéken, Dumlu), Kars (Gole,
Allahuekber) platosunu temsilen agilan 4 farkli
profilin arazi ve laboratuar sonuglart degerlendirilmis
ve profiller ABC horizonlarmi igeren orta derin
topraklar olarak tanimlanmustir. Cayirlar 1 ve 3
numarali profiller, mera arazileri ise 2 ve 4 numarali
profiller ile temsil edilmistir. Cayir topraklari, eski
smiflama  sisteminde Cernozem olarak, yeni
siniflama sisteminde ise Mollisol sirasina, Ustoller alt
sirasina ~ ve  Haplustoller  biiyiikk  grubunda
tanimlanmistir. Yiiksek daglik topografyada acilan 2
ve 4 numarali topraklar ise Inceptisol sirasina,
Usteptler alt sirasina ve Typic Ustept biiyiik grubuna
sokulmustur. Dogu Anadolu'nun Erzurum- Kars
platosunda arazi kullanma kabiliyet siniflarina uygun
olmayan yanlhis arazi kullanma durumu soz
konusudur. Bu alanlarin ¢ok biiyiik bir bolimiinde
sicaklik yetersizligi, ge¢ ve erken don olaylar, kar
yagisinin erken diismesi tarimin giivenle yapilmasini
engellemektedir. Egimli arazilerde tarimin yapilmasi
gibi yanlig arazi kullanimi sonucu topraklar aginmig
ve tasindig1 yerlerde kayaliklarin ortaya ¢ikmasina
sebep olmustur.

M. Ozgiil

Erzurum-Kars  platosunda  otlaklarda ot
veriminin ortalama {i¢ ve dort kati daha fazla asirt ve
erken hayvan otlatilmasi yapilmaktadir. Dogal

ortistini.  kaybeden otlaklar yagmur damlasi
erozyonuna ugrayarak adeta ¢iplak yiizeylere
donligmiistiir.

Orman ve otlak tahribati sonucu ortaya ¢ikan
erozyon ve buna bagli olarak arazinin verim giiciiniin
onemli Olclide kaybolmasi, kirsal gociin en onemli
nedenleri arasinda sayilabilir. Caligma alaninda
toprak kaynaklarimin 6zelliklerine uygun arazi
kullanim  planlamast  yapilarak  siirdiiriilebilir
kullaniminin saglanmasi biiyiik 6nem arz etmektedir.
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OZ: Giinimiizde saglikli ve dengeli beslenme i¢in hayvansal triinler hayati bir 6neme sahiptir. Hayvansal triinlerin elde
edilmesinde ozellikle ¢iftlik hayvanlarinin fonksiyonlarmin ve ihtiyaglarmn iyi belirlenip, yiiksek miktarda ve kaliteli iiriin
vermeleri icin yeterli ve dengeli beslenme kosullarinin saglanmasi gerekmektedir. Ulkemiz cayir-mera varligi 14.6 milyon ha’dir.
Dogu Anadolu Bélgesi ise 5.5milyon ha ile iilkemiz gayir-mera alanlarmin %37.53’nii olusturmaktadir. Ulkemiz 14.9 milyon
Hayvan Birimi (HB)’ne karsilik biiyiikbas (%74.19), 5.1 milyon HB’ye karsilik kiiciikbag (%25.31), 98.733 HB’ye karsilik tek
tirnaklilar (%0.50) olmak tizere toplamda 20.1 milyon HB degeri hayvan potansiyeline sahiptir. Bitkisel tiretim igerisinde yem
bitkileri tretiminden yaklagik 13.1 milyon ton ve ¢ayir-mera alanlarindan ise 10.3 milyon ton, toplamda ise iiretilen kaliteli kuru
ot miktar1 ise yilda 23.4 milyon ton’dur. Elde edilen kuru ot miktar1 ve hayvan varhigimiz degerlendirildiginde ortaya ¢ikan kaba
yem ag131 68.4 ton seklindedir. Bu agigin kapatilmasinda besleme degeri diisiik yemlerin degerlendirilmesi yeterli gelmemektedir.
Ulkemizde kaliteli kaba yem agigin1 kapatabilmek igin planh ve programl galigmalar yapilmali, her bolgeye uygun yem bitkisi tiir
ve ¢esitler lizerine arastirmalarin tesviki ve yem bitkilerine uygulanan desteklerin artarak devaminin saglanmasi gerekmektedir.

Anahtar Kelimeler: Cayir-mera alanlari, Dogu Anadolu Bolgesi, Hayvan besleme, Kaba yem, Yem bitkileri

Turkey and Eastern Anatolia Region Meadow-Ranglands Areas, Animal Existence and Current
Situation of Forage Crops Agriculture

ABSTRACT: Today, animal products are vital for a healthy and balanced nutrition. In order to obtain animal products, adequate
and nutritious nutritional conditions should be provided in order to determine the functions and needs of farm animals well and to
produce high quality products. Turkey's meadow-pasture assets are 14.6 million ha. Eastern Anatolia Region constitutes 37.53%
of our country's meadow and pasture areas with 5.5 million ha. Our country has 14.9 million Animal Existance (AE) bovine
(%74.19), 5.1 million (AE) ovine (25.31%), 98.733 (AE) versus single hoofs (0.50%) have a total animal value of 20.1 million. In
plant production, 13.1 million tons have been supplied from fodder crops production and 10.3 million tons from meadow-pasture
areas, and the total amount of quality hay produced is 23.4 million tons per year. When the amount of forage produced and our
animal existence are evaluated, the rough feed deficit is 68.4 million tons. In order to fill the deficiency, it will not be sufficient to
evaluate the feeds with low feed value. In our country, planned and programmed studies should be carried out to cover the quality
forage deficit, and it is necessary to encourage researches on forage crop species and varieties suitable for each region and to
continue increasing the support applied to forage plants.

Keywords: Meadow-Rangeland areas, Eastern Anatolia Region, Animal feeding, Fodder, Forage crops

GIiRIiS

Glinimiiz diinyasinda karsilagilan en onemli
problemlerin, sahip olunan kaynaklarin yok olmadan
dogru bir sekilde degerlendirilememesi ve niifus artig
hizina paralel olarak, yeterli ve dengeli beslenme
sorununun ortaya ¢ikmasi oldugu distiniilmektedir.
Beslenmede ise en Onemli kaynagin hayvansal
proteinler oldugu bilinmektedir. Hayvansal proteinler
insan beslenmesinde ayri bir 6neme sahip olup,
giinliik protein ihtiyacinin yaklagik 33 g’n1 hayvansal
kokenli olmasi gerekirken, bu oran iilkemizde 13-17

g civarindadir (Cevheri ve Polat, 2009). Ulkemiz
hayvancilig1 biiyiik 6l¢lide meralara dayali ve saman
v.b. besleme degeri oldukga zayif yemlerle yapildig
bilinmektedir. Halbuki yem saglamanin en kolay
yollarindan  birisi yem  bitkileri  yetistiriciligi
yapmaktir (Kusvuran vd., 2011).

Kaliteli kaba yem kaynagimi olusturan iki
onemli kaynak vardir. Bunlardan birisi ¢ayir meralar,
digeri de yem bitkileri tarimidir. Hayvanciligin en
o6nemli problemlerinden olan kaliteli kaba yemlerin
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en ucuz ve bol bir sekilde karsilandigi alanlar
olugturan ¢ayir meralar, sahip oldugu dogal bitki
ortiisii ve biyogesitlilik ile gen kaynagi konumunda,
yabani ortamim yasam alani, toprak verimliligini
artrmasinda, su kaynaklarimin korunmasinda ve
gelistirilmesinde 6nemli role sahip olmasi; gezinti,
eglence ve turizm alanlar1 olmasi gibi birgok 6zelligi
barindirmaktadir (A¢ikgdz, 2001). Ulkemizde 14.6
milyon ha ¢ayrr mera alani bulunmakta (TUIK,
2018), ancak bu alanlar, gegmisten buyana siiregelen
agir,, zamansiz ve bilingsiz otlatmanin yani sira,
bakim ve drenaj islemlerinin = zamaninda
yapilamamasi gibi pek ¢ok nedenden dolayr verim
giiclerini yitirmekte (Yulaf¢1 ve Pul, 2005; Yolcu ve
Tan, 2008; Algigek vd., 2010; Sayar vd., 2010; Altin
vd., 2011; Kusvuran vd., 2011; Temel ve Sahin,
2011; Budak, 2013) ve neticede iyi cins yem bitkisi
tirleri ~ bircok alanda yok olmakta, hayvanlar
tarafindan sevilerek otlatilan alanlar kaybolmaktadir.
Bu alanlarin muhafaza altina aliip ydnetilmesi ve
yem  bitkileri  tariminin  yayginlagtirilmasiyla
hayvansal iiretimde artig saglanabilir.

Yem bitkileri tarimi, siirekli ve giivenli kaba
yem iretiminin en onemli yolu olmasi nedeniyle,
ekonomik olarak yapilacak olan bitkisel ve hayvansal
iretimin  sigortast konumundadir (A¢ikg6z,2001;
Acikgoz vd., 2005). Tirkiye toplam tarim alani nadas
alanlar1 da dahil 23.000 bin hektardir (Anonim,2019).
2015 yilindan itibaren yapilan devlet desteklemeleri
ile yem bitkileri tariminin Sneminin anlagilmaya
baglanmasi, hayvancilik isletmelerinin yem konusuna
daha cok ilgi gostermesi neticesinde son 15 yillik
stire icerisinde yem bitkileri ekim alaninin %12’lere
kadar artisina  neden olmustur. Yapilan bu
desteklemelere ragmen gerek iilkemiz gerekse

bolgemizde yem  bitkilerinin  toplam  ekilis
icerisindeki pay1, hayvanlarin kaliteli kaba yem
ihtiyacin1  karsilamaktan uzaktir. Heniiz istenilen
seviyeye ulagilamamasinin en onemli sebeplerinden
birisi, dreticilerin yem bitkileri tarimi konusunda
yeterli bilgi sahibi olmamas1 ve yetistiricilikle ilgili
uygulamalarda ciddi hatalar yapilmasi etkili
olmaktadir (Kara vd.,2009). Arzu edilen seviyelere
ulasabilmek ve hayvan beslenmesinde, yeterli ve
dengeli beslenmeyi saglayabilmek i¢in yem bitkileri
ekim alanlarinin artirilmasi ve mera alanlarinin 1slah
edilmesi gerekmektedir (Saglamtimur vd., 1998).
Dolayisiyla hayvansal iiretimde verimi artirmak igin,
slah, pazarlama, arastirma, besleme, bakim ve idare
gibi faktorlerin birlikte ele alinip iyi ydnetilmesi
gerekmektedir.

2019 yili Tiirkiye Istatistik Kurumu (TUIK)
verileri degerlendirilerek hazirlanan bu c¢alismada,
Tirkiye ve Dogu Anadolu Bdlgesi’nin sahip oldugu
cayir-mera, yem bitkileri ekim alanlari ile iretim
miktarlart  ve  mevcut  hayvan  varligimiz
degerlendirilerek,  yetistiriciligi  yapilan ~ yem
bitkilerimizin ve hayvanciligimizin mevcut profilinin
belirlenmesi hedeflenmistir.

Tiirkiye ve Dogu Anadolu Bélgesi arazi varhgi

Yiiz 6lgiim olarak 814.578 km®’ye sahip olan
iilkemiz, 2019 yili TUIK verilerine gére, Tiirkiye’de
230 milyon da toplam alan, 153 milyon da (%66.53)
Tahillar ve Diger Bitkisel Uriinler, 7.9 milyon da
(%3.44) Sebze Bahgeleri alani, 35 milyon da
(%15.30) Meyve Bahgeleri, icecek ve Baharat
Bitkileri, 52 bin da (%0.03) Siis Bitkileri ve 34
milyon da (%14.70) Nadas Alani mevcut oldugu
anlagilmaktadir (Cizelge 1).

Cizelge 1. Tiirkiye arazi varlig1 ve dagilimi (da) (TUIK, 2019)
Table 1. Turkey’s land asset and distribution(da) (TUIK, 2019)

. Tahillar ve Diger Sebze Meyve Bahgeleri, P

Bolgeler Toplam Alan Bitkisel Nadas Alam Bahceleri icecek ve Baharat Siis Bitkileri
Uriinlerin Alam Alani Bitkilerinin Alam Alam

Akdeniz 22.040.315 13.446.567 1.525.663 1.709.112 5.349.834 9.139
Dogu Anadolu 24.303.322 16.890.766 5.459.473 336.237 1.616.515 231
Ege 27.500.514 16.043.758 1.873.016 1.334.668 8.230.861 18.211
Giiney Dogu Anadolu 29.015.815 20.308.211 2.047.994 680.416 5.979.169 25
I¢ Anadolu 77.362.428 54.705.998 18.539.900 1.829.695 2.245.327 1.508
Karadeniz 26.438.965 14.285.855 3.530.204 805.837 7.817.069 1.542
Marmara 23.077.577 17.158.361 785.923 1.200.453 3.911.065 21.775
Toplam 229.738.936 152.839.516 33.762.173 7.896.418 35.149.840 52.431
% 100.00 66.53 14.70 3.44 15.30 0.03
Dogu Anadolu (%) 10.58 11.05 16.17 4.26 4.60 0.44

Bolgeler igerisinde en fazla toplam arazi 77
milyon da ile I¢ Anadolu Bélgesinde
bulunmaktadir. Dogu Anadolu Bolgesi ise 24
milyon da ekilebilen arazi varligina sahip olup, bu
da Tirkiye toplam arazi miktarinin %10.58’ine
karsilik gelmektedir. Bolgede tahillar ve diger
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bitkisel iiriinler 17 milyon da (%69.49), nadas 5.5
milyon da (%22.46), sebze bahgeleri 336 bin da
(%1.38), meyve bahgeleri, icecek ve baharat
bitkileri 1.6 milyon da (%6.65) ve siis bitkileri 231
da (%0.02) alana sahiptir (Cizelge 2).



Cizelge 2. Dogu Anadolu Bélgesi arazi varligi ve dagilimi (da) (TUIK, 2019)

Table 2. Eastern Anatolia Region land assets and distribution (da) (TUIK, 2019)

M. Okcu

iller Toplam Alan Tahillar ve Diger Nadas Alam Sebze Meyve Bahgeleri, Siis
Bitkisel Uriinlerin Bahgeleri icecek ve Baharat Bitkileri
Ekilen Alam Alam Bitkilerinin Alam Alam
Agri 3.531.639 2.345.442 1.179.019 5.164 2014
Ardahan 409.122 367.013 41.526 111 472
Bingol 317.719 199.687 72.429 11.752 33.851
Bitlis 1.302.622 1.138.907 58.700 34.853 70.162
Elaz1g 1.851.053 1.094.120 405.769 71.614 279.395 154.5
Erzincan 1.257.469 897.016 292.756 31.040 36.657
Erzurum 3.472.103 2.401.658 1.043.336 9.972 17.120 16.9
Hakkari 431.396 348.614 6.600 22.680 53.502
Igdir 970.475 658.740 217.891 34.673 59.171
Kars 2.190.245 2.161.592 10.369 - 18.284
Malatya 2.800.483 1.104.035 701.200 44,778 950.411 59.1
Mus 2.362.346 2.046.331 261.392 41.312 13.311
Tunceli 480.551 294.647 157.347 4718 23.839
Van 2.925.999 1.832.964 1.011.139 23.570 58.326
Toplam 24.303.322 16.890.766 5.459.473 336.237 1.616.515 230.5
% 100.00 69.49 22.46 1.38 6.65 0.02

Tiirkiye geneli ¢cayir ve mera alanlarinin mevcut
durumu

Hayvansal  {iretimin  vazgecilmez  yem
kaynaklarindan olan ¢ayir ve meralar, dogal
kaynaklarin muhafazasi ve siirdiiriilebilirligi, yaban
hayatinin en 6nemli orijini, canli ¢esitliligi ile genetik
kaynak olusturmasi ve degisik kullanimlara hizmet
etmesi gibi ¢cok sayida ekolojik islevi iistlenmis dogal
bitki ortiileridir (Gokkus, 2018). Ulkemiz mera
alanlarimizda 1950 ile 1970 yillar1 arasinda 16.5
milyon ha (%43.5) azalma meydana gelmis, akabinde
1980 yilina kadar artan hayvan sayisi, meralarin
yikiinii 2.5 kat daha arttirmistir. Daha sonraki
yillarda azalis ve artislar meydana gelmis, buda HB
bagina diisen mera alaninda siirekli bir azalmanin
oldugunu gostermektedir (Anonim,2012; Gokkus,
2018). Boylesi biiyiik bir oneme sahip meralar,

tilkemiz arazilerinin %18.8’ni ve toplamda 14.6
milyon  hektarlik  bir alam1  olusturmaktadir.
(Gokkus,2001; Altin vd., 2011).

Ulkemizde cayrr ve mera alanlari varlig
degerlendirildiginde, 2001 yili Tarim Sayimi
verilerine gore toplamda 14.611.920 ha olan ¢ayir ve
mera alaninin, 1.449.313 ha’t ¢ayir ve 13.167.375
ha’t meradan olusmaktadir. Dogu Anadolu Bdlgesi
Ulkemiz genelinde Cayrr ve Mera alanlar
bakimindan %>56.80 ile en biiyiikk paya sahiptir.
Toplam ¢ayir alanlarinin yaridan fazlasi, toplam mera
alanlarinin da 1/3’tinden fazlasi bu boélgededir. Bu
veriler degerlendirildiginde, ilk sirayt %37.53’lik
oran ile Dogu Anadolu Bolgesi alirken, I¢ Anadolu
Bolgesi %31.27 ile ikinci, Karadeniz Bolgesi ise
%10.38 ile igiincii sirayr almaktadir (Cizelge 3).

Cizelge 3. Ulkemiz cayir ve mera alanlari ile bu alanlarin kuru ot iiretimleri (Anonim, 2001)
Table 3. The meadow and pasture areas of our country and the dry grass production of these areas (Anonymous,

2001)
Bolgeler Cayir (Kuru ot) Mera (Kuru ot) Cayir-Mera (Kuru ot)
Alan (ha) Uretimi (ton) Alan (ha) Uretimi (ton) Alan (ha) Uretimi (ton)
Akdeniz 44,951 134.853 630.729 283.828 675.680 418.681
Dogu Anadolu 823.163 2.469.480 4.662.289 2.098.030 5.485.495 4.567.510
Ege 52.827 158.481 750.055 337.525 802.882 496.006
G. Dogu Anadolu 47.881 143.643 948.349 426.757 996.230 570.400
I¢ Anadolu 181.905 545.715 4.388.276 1.974.724 4.570.181 2.520.439
Karadeniz 247.458 742.374 1.269.176 571.129 1.516.634 1.313.503
Marmara 51.131 153.393 518.501 233.326 569.632 386.718
Toplam 1.449.313 4.347.939 13.167.375 5.925.319 14.616.688 10.273.257
Dogu Anadolu (%) 3.64 5.70 5.49 4.83

*Cayir alanlarinin kuru ot verimi 3000 kg/ha ve mera alanlarinin ise 450 kg/ha olarak hesaplanmustir (Anonim, 2002).

1940 yilinda 46.5 milyon ha olan ilkemiz
meralar1, 1950 yilinda 37.9 milyon ha’a, 2009 yilinda
ise 3 kat azalma gostererek 14.6 milyon ha’a
gelmistir. Ozellikle 1948-1951 yillar1  arasinda
yapilan Marshall yardimi ile traktér kullaniminin

etkisi de azalmaya etki etmistir. Bu azalma hayvan
basina diisen mera alani ve birim mera alanina diisen
hayvan sayisinda da kendini gdstermistir. 1940
yilinda bir hayvan birimi (HB) i¢in 3.38 ha’lik mera
alan1 varken, bu oran 2000 yilinda 1.18 ha’a kadar
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diismiistiir. Daha sonra bu oran 2009 yili itibariyle
1.24 ha’ a ulagmig ve bir hektarda 0.3 (HB) otlarken,
2009°da bu oran 0.80’e ¢ikmustir (iptas ve Karadag,
2010; Kugvuran vd., 2011). Yillar itibariyle gelinen
noktada, birim alanda otlayan hayvan sayisinda
yaklasik 3 katlik bir atis gerceklesmistir (Iptas ve
Karadag, 2010).

Meralarin 1slah  edilmesi amaciyla kiraya
verilmesine imkan taniyan 4342 sayili Mera Kanunu
ve kanun Kkapsaminda ¢ikarilan  yonetmelik
Ulkemizde 1998 yilinda yasalagarak yiiriirliige

girmigtir. Bu kanun geregince illerde mera
komisyonlar1 bagkanliginda sahip oldugumuz bu
alanlarinin tespit, tahdit, tahsis ve 1slah ¢alismalart
biitiin illerimizde yiiriitiillmektedir.

Dogu Anadolu Boélgesi cayir mera alanlarinin
mevcut durumu

Bolgede toplam 5.485.495 ha cayir mera alani
bulunmaktadir. Bunun 823.263 ha’1 ¢ayir, 4.462.232
ha’t ise mera alam1 olarak degerlendirilmektedir

(Cizelge 4).

Cizelge 4. Dogu Anadolu Bolgesi ¢ayir ve mera alanlari (ha) ve oranlari (%) (Anonim, 2001)
Table 4. Eastern Anatolia Region meadow and pasture areas (ha) and their proportion (%) (Anonymous, 2001)

Bolgeler Cayir Cayir Mera Mera Toplam Cayir- Cayir-Mera
Oram Oram Mera Alan Oram
Agri 190.733 23.17 351.999 7.55 542.732 9.98
Ardahan 43.178 5.25 202.645 4.35 245.823 4.48
Bingol 111.341 13.53 202.430 434 313.861 5.72
Bitlis 16.367 1.98 203.472 4.36 219.839 4.01
Elazig 4.905 0.59 264.008 5.66 268.913 4.90
Erzincan 32.818 3.98 416.615 8.94 449.433 8.19
Erzurum 97.329 11.82 1.351.138 28.99 1.448.467 26.41
Hakkari 54.894 6.67 111.615 2.39 166.509 3.04
Igdir 30.382 3.69 91.950 1.97 122.332 2.23
Kars 85.027 10.33 227.872 4.89 312.899 5.70
Malatya 3.229 0.39 360.219 7.73 363.448 6.63
Mus 100.531 12.21 271.105 5.81 371.636 6.77
Tunceli 14.560 177 112.271 241 126.741 231
Van 37.969 4.61 494.893 10.61 532.862 9.71
Toplam 823.263 4.662.232 5.485.495
Tiirkiye 1.449.313 13.167.375 14.616.688
Kaynak: DIE Genel Tarim Sayimi, 2001
Bolgede cayir alanlart bakimindan ilk sirayi Hayvancilik  Bakanligimizin =~ yapmuis  oldugu

190.733 ha (%23.17) ile Agn ili alirken, bu ili
111.341 ha (%13.53) ile Bing6l ve 100.531 ha
(%12.21) Malatya takip etmektedir. Mera alanlarin
da ise 1.351.138 ha (%28.99) ile Erzurum ilk sirada
yer alirken, bu ili 494.893 ha (%10.61) ile Van ve
416.615 ha (%8.94) ile Erzincan illeri izlemektedir.
Toplam ¢ayir mera alanlar1 bakimindan 1.448.467 ha
ile Erzurum, 542.732 ha ile Agr1 ve 532.862 ha ile
Van en biiyiik potansiyeli olusturmaktadir. Bu ig ilin
sahip oldugu cayir-mera alanlar1 varligi, Dogu
Anadolu Bolgesi ¢ayrr mera alanlart varliginin
3/2’sine tekabiil etmektedir. Bolgenin kaba yem
ihtiyacin1 karsilamak igin bolge meralarinin biiyiik
bir kismini olusturan bu ii¢ ilde meralarin uygun
amenajman yontemleri ile 1slah edilmesi ile
verimliliklerinin artirilmasi ¢aligmalar1 yapilmalidir.

Tiirkiye ve Dogu Anadolu Bolgesi yem bitkileri
potansiyeli

2019 yili TUIK verilerine gore Tiirkiye yem
bitkileri ekim alani yaklagik 21 milyon da’dir. 52
milyon ton yesil ot karsiligi yem iretimi
yapilmaktadir. Yem bitkileri tarimi, tarla tarim
icerisinde Ozellikle gelismis diinya iilkelerinde genis
bir oranda yapilmaktadir. Son yillarda Gida Tarim ve
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desteklemelerle birlikte tilkemizde yem bitkileri
iiretimimiz artmasina ragmen, halen bu artis gelismis
iilkelerle kiyaslandiginda istenilen seviyede degildir.
Yem bitkileri iiretimi yapan iilkelerde bu oran
ABD’de %23, Fransa ve Ingiltere’de %25, Italya’da
%30, Hollanda’da %31 ve Almanya’da ise %37
seviyelerindedir. Ulkemizde ise yem bitkileri ekim
alaninin, toplam ekilebilir arazi varligi igerisindeki
pay1 yaklasik %12 civarindadir.

Yem bitkileri tarimi faaliyeti gosteren bolgeler
incelendiginde hayvansal liretimin ¢ok fazla yapildig:
Dogu Anadolu Bolgesi 6.4 milyon da (%31.19) ile en
biiyilk potansiyeli olustururken, bu boélgemizi 3.5
milyon da (%16,83) ile i¢c Anadolu Bélgesi ve 3.4
milyon da (%16,78) ile de Ege Bolgesi takip
etmektedir. Bolgeler bazinda yesil ot iretim
miktarlar1 degerlendirildiginde, Ege Bolgesi ekim
alani ve {iretim bakimindan sirastyla 3.4 milyon da ve
yaklasik 13 milyon ton (%24.64) ile ilk siray1 alirken,
bu bolgemizi yaklasik 12 milyon ton (%22.04) ile I¢
Anadolu Boélgesi, 10 milyon ton (%19.45) ile
Marmara Bolgesi ve 7.8 milyon ton (%14.85) ile
Dogu Anadolu Bolgesi takip etmektedir. Yesil ot
verimi bakimindan iilkemiz siralamasinda Ege
Bolgesi 3.750 kg/da ile ilk sirayr alirken, kislart sert
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ve uzun, vyazlart kisa ve serin, vejetasyon

iretimin 1.217 kg/da oldugu Dogu Anadolu Bolgesi
periyodunun kisa ve karasal iklimin hakim oldugu ve i

ise son sirada yer almistir (Cizelge 5).

Cizelge 5. 2019 yil1 bolgelerimiz yem bitkileri ekim alanlari, {iretim miktarlar1 ve toplam alan i¢indeki ekim
miktarlar1 (TUIK, 2019)

Table 5. Regions in 2019 forage crops planting areas, production amounts and planting amounts in total area
(TUIK, 2019)

Ekim Hasat Yesil Ot Yesil Ot Kuru Ot  Kuru Ot Ekim Kuru Ot

Bolgeler Alam Edilen Uretimi Verimi Uretimi Verimi Alam Uretimi
(da) Alan (ton) (ton/da) (ton) (ton/da)  Orami (%)  Oram (%)

(da)

Akdeniz 1.274.957 1.274.232 3.131.285 2.456 782.821 614 6,21 5,97
Dogu Anadolu 6.405.119 5.790.155 7.797.981 1.217 1.949.496 304 31,22 14,86
Ege 3.448.178 3.446.274  12.930.233 3.750 3.232.558 938 16,78 24,64
G. Dogu Anadolu 611.416 609.324 2.050.534 3.354 512.634 839 2,98 3,91
i¢c Anadolu 3.456.287 3.454.596 11.568.123 3.346 2.892.031 837 16,83 22,04
Karadeniz 2.335.088 2.331.072 4.786.594 2.050 1.196.649 513 11,37 9,12
Marmara 3.001.521 2.999.596 10.211.619 3.402 2.552.445 851 14,61 19,46
Toplam 20.532.566  19.905.249  52.476.369 2.555 13.118.634 639 100.00 100.00

Ekim alanlar1 bakimindan iilkemiz geneli
degerlendirildiginde yem bitkileri yetistiriciliginde,
ilk sirada yaklasik 6 milyon da ile yonca, bunu 5.47
milyon da ile silajik musir ve 3.9 milyon ile fig
bitkileri takip etmektedir. Uretim miktarlar1 dikkate
alindiginda 26 milyon ton ile silajlik misir ilk sirada
yer alirken, 17.6 milyon ton yonca ve 4.2 milyon ton
ile fig tiirleri ikinci ve f{giincli sirayr almiglardir

(Cizelge 6).

Adaptasyon kabiliyeti ¢ok yiiksek ve uzun
Omiirlii olmasi, vitamin ve besin degeri kalitesinin
yiiksek, otlatmaya uygun olmasindan dolayi, yonca
bitkisi bitkisel tiretim icerisinde ¢ok fazla tiretilen bir
yem bitkisidir. Kolay silolanabilmesi, sindirilme
orani yliksek olmasi gibi sebeplerden dolayi, misir
bitkisinin de silaj bitkisi olarak iilkemizde onemli
miktarda yetistiriciligi yapilmaktadir.

Cizelge 6. Tiirkiye geneli bolgeler bazinda 2019 yili yem bitkileri ekim alanlar1 (da) ve iiretim miktarlar1 (ton) (TUIK, 2019)
Table 6. In some regions of Turkey in general 2019 forage crop acreage (da) and production (tons) (TUIK,

2019)
Ekim Alam Uretim Ekim Alam Uretim Ekim Alam Uretim
Bolgeler Miktar1 Miktar1 Miktari
Yonca Fig Tiirleri Silajhk Misir
Akdeniz 188.682 423.107 343.944 392.706 427.883 1.937.208
Dogu Anadolu 3.245.605 6.522.150 1.153.507 807.267 175.998 829.326
Ege 560.851 2.879.118 681.037 925.489 1.385.698 8.173.626
G. Dogu Anadolu 116.303 172.706 73.640 69.531 387.543 1.781.280
I¢ Anadolu 948.512 5.152.962 653.118 786.306 1.343.345 5.116.452
Karadeniz 513.205 1.177.673 704.224 792.653 575.267 2.541.755
Marmara 345.815 1.260.044 283.564 459.168 1.175.543 5.942.157
Toplam 5.918.973 17.587.760 3.893.034 4.233.120 5.471.277 26.321.804
Dogu Anadolu (%0) 54.83 37.08 29.63 19.07 32.17 0.67
Korunga Yulaf Miirdiimiik
Akdeniz 63.139 61.699 68.071 69.215 11.094 3.667
Dogu Anadolu 1.153.025 1.184.423 621.963 426.788 46.908 31.660
Ege 26.579 42.173 308.496 495.462 37.586 41.931
G. Dogu Anadolu 12.808 10.905 - - 2.057 1.086
Ic Anadolu 296.648 227.990 295.616 167.256 750 408
Karadeniz 96.198 91.208 402.166 347.162 - -
Marmara 11.548 14.882 711.860 1.343.940 454 160
Toplam 1.659.945 1.633.280 2.408.172 2.850.623 98.849 78.912
Dogu Anadolu (%) 69.46 72.52 25.83 14.97 47.45 40.12
Bugday (Yesil Ot) Hasil Masir Tritikale

Akdeniz 28.184 33.814 9.534 28.701 28.201 22.481
Dogu Anadolu 750 1.275 1.510 6.045 11.445 20.302
Ege 37.241 75.555 27.831 199.061 74.397 146.223
G. Dogu Anadolu - - 50 31 100 120
I¢ Anadolu 3.828 5.246 40 160 15.138 13.749
Karadeniz - - 7.077 13.193 5.484 4.097
Marmara 142.372 283.797 14.411 33.343 38.691 70.164
Toplam 212.375 399.687 60.453 280.543 173.456 277.136
Dogu Anadolu (%) 0.35 0.32 2.50 2.15 6.60 7.32
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Cizelge 6.’nin devam
Contuniation of Table 6

Ekim Alani Uretim Ekim Alam Uretim Ekim Alam Uretim
Bolgeler Miktar1 Miktari Miktari
Yem Salgam Yem Bezelyesi italyan Cimi
Akdeniz 143 699 340 1.115 5.352 17.397
Dogu Anadolu 55 292 796 685 - -
Ege 36.029 202.236 14.264 32.141 57.237 133.672
G. Dogu Anadolu - - - - - -
Ic Anadolu 3.961 22.437 22.355 33.810 13.513 27.643
Karadeniz 1.362 3.055 17.945 21.473 1.775 6.593
Marmara 15.342 69.349 78.243 175.581 86.575 366.013
Toplam 56.892 298.068 133.943 264.805 164.452 616.709
Dogu Anadolu (%) 0.10 0.10 0.59 0.26 - -
Arpa Burcak Hayvan Pancar
Akdeniz 78.340 101.420 1.334 967 2.747 12.922
Dogu Anadolu - - 350 123 - -
Ege 161.560 270.515 6.852 5.627 10.072 54.680
G. Dogu Anadolu - - 9.698 3.125 - -
I¢ Anadolu 1.118 1.208 5.245 3.440 715 3.882
Karadeniz 50 30 130 59 2.583 7.116
Marmara 44,901 93.806 1.157 1.014 1.635 8.452
Toplam 285.969 466.279 24.766 14.355 17.752 87.052
Dogu Anadolu (%) - - 141 0.86 - -
Sorgum Cavdar Ucgiil
Akdeniz 5.626 13.320 12.243 8.013 - -
Dogu Anadolu 95 318 112 30 - -
Ege 8.954 23.295 5.544 8.836 - -
G. Dogu Anadolu 270 220 1.876 4.690 - -
f¢ Anadolu 998 3.092 3.367 2.082 - -
Karadeniz 1.185 5.003 - - - -
Marmara 9.376 35.690 28.683 50.947 45 67
Toplam 26.504 80.938 51.825 74.598 45 67
Dogu Anadolu (%0) 0.36 0.39 0.22 0.04 - -
Bakla (Yemlik TOPLAM ORAN
Akdeniz 100 15 1.274.957 3.131.285 6,21 5,97
Dogu Anadolu - - 6.405.119 7.797.981 31,19 14,86
Ege 8.799 3.802 3.448.178 12.930.233 16,79 24,64
G. Dogu Anadolu 7.071 7.110 611.416 2.050.534 2,98 3,91
i¢ Anadolu - - 3.456.287 11.568.123 16,83 22,04
Karadeniz - - 2.335.088 4.786.594 11,37 9,12
Marmara 11.306 3.045 3.001.521 10.211.619 14,63 19,46
Toplam 27.276 13.972 20.532.566 52.476.369 100 100
Dogu Anadolu (%) - - 31.19 14.85
Cizelge 7 incelendiginde Dogu Anadolu sirayr alirken, 121.812 da (%10,56) ile Erzurum

Bolgesi'nde yonca bitkisinden 3.245.605 da’lik
alanda 6.522.150 ton iiretim yapilmaktadir. Bolgede
yonca ekim alani itibariyle %54.53°lik, {iretim
bakimindan ise %37.08’lik bir pay s6z konusudur. il
bazinda degerlendirildiginde, yonca bitkisinin en
fazla ekiminin yapildig1 il 690.436 da (%21,27) ile
Van ili olurken, bu ilimizi 524.408 da (%16,16) ile
Agri, 503.583 da (%15,52) Mus, 450.953 da
(%13,89) Bitlis ve 322.451 da (%9,94) ile Erzurum
illeri takip etmektedir.

Fig tirleri dikkate alindiginda, ekim alam
bakimindan 682.823 da (%59,19) ile Kars ilimiz ilk
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ikinci siray1 ve 106.511 da (9,23) ile de Agr ii¢lincii
sirayt  almaktadir. Silajlik ~ musir  verileri
degerlendirildiginde, 54.143 da (%30,76) ile 1gdir ili
en fazla ekimin yapildigi il olurken, bu ilimizi 23.057
da (%13,10) ile Erzincan, 22.593 da (%12,83) ile
Mus ve 21.552 da (%12,25) ile de Erzurum takip
etmistir. Korunga Dbitkisinde ise ekim alam
bakimindan ilk sirayi, 248.625 da (%21,56) ile Van
alirken, 231.325 da (%20,06) ile Erzurum ikinci,
229.593 da (%19,91) ile Agn tgiinci siray1 almistir.
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Cizelge 7. Dogu Anadolu Bdlgesi yonca, fig, silajlik misir ve korunga ekim alanlar1 (da) ve {iretim miktarlar1

(ton) (TUIK, 2019)

Table 7. Eastern Anatolia Region clover, vetch, silage corn and sainfoin planting areas (da) and production

amounts (TUIK, 2019)

Ekim Uretim Ekim Uretim Ekim Uretim Ekim Uretim

iller Alam Miktar1 Alam Miktar: Alam Miktari Alam Miktar
1
Yonca Fig Tiirleri Silajhik Misir Korunga
Agr 524.408 465.686 106.511 59.602 5.535 19.859 229.593 154.722
Ardahan 7.561 3.271 - - - - 30.454 9.703
Bingol 75.885 304.430 4.590 8.343 5.417 25.664 2.056 3.381
Bitlis 450.953 284.681 1.250 700 1.335 5.872 107.240 53.574
Elazig 20.504 74.114 79.029 95.942 15.690 73.993 1.447 1.175
Erzincan 108.390 210.723 36.396 56.917 23.057 97.968 49.271 63.503
Erzurum 322.451 753.855 121.812 198.297 21.552 97.963 231.325 344.216
Hakkari 179.850 159.711 14.750 5.861 2.370 4.740 13.980 5.724
Igdir 277431 1.509.736 1.000 1.000 54.143 268.505 14.000 16.590
Kars 13.686 5.484 682.823 261.030 9.545 36.926 153.197 57.914
Malatya 53.475 283.555 23.938 34.577 13.312 80.217 7.787 11.046
Mus 503.583 1.241.044 36.075 60.659 22.593 111.581 53.875 102.455
Tunceli 16.992 2.4407 38.333 24.339 120 551 10.175 5.703
Van 690.436 120.1453 - - 1.329 5.487 248.625 354,717
Toplam 3.245.605 6.522.150 1.153.507 807.267 175.998 829.326 1.153.025 1.184.423
Tiirkiye 5.918.973 17.587.760 3.893.034 4.233.120 5.471.277 26.321.804 1.659.945 1.633.280
Dogu Anadolu (%) 54.83 37.08 29.63 19.07 32.17 0.67 69.46 72.52
Tiirkiye geneli hayvan potansiyeli Anadolu Bolgesi yaklasik 12 milyon adet ve

Ulkemiz Tiirkiye Istatistik Kurumu 2019 yih
verilerine gore yaklasik 17.9 milyon adet biiylikbag
(%26.83), 48.5 milyon adet kiigiikbas (%72.77) ve
260 bin adet tek tirnaklilar (%0.40) ve toplamda 66.6
milyon adet hayvan varligina sahiptir. En yiiksek
hayvan varligi 15.4 milyon adet ile Dogu Anadolu
Bolgesinde bulunurken, bu bolgemizi sirasiyla ig

Glineydogu Anadolu Bolgesi 11 milyon adet ile
izlemektedir. Karadeniz Bolgesi ise 4.6 milyon adet
ile en diisiik hayvan varligina sahiptir. Tiirkiye
toplam hayvan varligimin %23.15’ni olusturan Dogu
Anadolu Bélgesi, hayvancilik faaliyetlerinin merkezi
konumunda olmus ve hayvan tiirleri bakimindan ise
hep ilk siray1 almustir.

Cizelge 8. Tirkiye Geneli Bolgeler Bazinda 2019 yili Hayvan Sayist ve HB Degeri (TUH(, 2019)
Table 8. In some regions of Turkey General Number of animals and HB 2019 Value (TUIK, 2019)

Biiyiikbas Kiiciikbas Tek Tirnakhlar Toplam

Bolgeler Hayvan HB Hayvan HB Hayvan HB Hayvan HB

Sayisi Degeri Sayisi Degeri Sayisi Degeri Sayisi Degeri
Akdeniz 1.397.666 1.281.541 6.318.397 567.700 17.391 6.903 7.733.454 1.856.144
Dogu Anadolu 3.750.166 2.677.300 11.604.413 1.158.749 63.555 26.076  15.418.134 3.862.125
Ege 2.802.015 2.602.234 5.259.694 500.580 40.208 15.955 8.101.917 3.118.769
G. Dogu Anadolu 1.745.633 1.321.781 9.408.118 887.632 47.709 19.418  11.201.460 2.228.831
I¢ Anadolu 3.437.083 2.978.931 8.466.094 1.238.014 30.498 10.466  11.933.675 4.227.411
Karadeniz 2.462.811 2.013.230 2.103.045 210.304 33.058 10.383 4.598.914 2.233.917
Marmara 2.278.855 2.050.693 5.303.678 530.368 28.063 9.532 7.610.596 2.590.593
Toplam 17.874.229  14.925.710  48.463.439 5.093.347 260.482 98.733  66.598.150  20.117.790
% 26.83 74.19 72.77 25.31 0.40 0.50 100 100
Dogu Anadolu (%) 20.98 17.93 23.94 22.75 24.40 26.41 23.15 19.20

2019 yii TUIK verilerine goére Ulkemiz
Biiyiikbas, Kiigiikbag ve Tek tirnaklilar hayvan
potansiyelimiz ve uluslararas1t HB ¢evirme katsayilar
dikkate alinarak hesaplanan Hayvan Birimi (HB)
sayilar1 Cizelge 8’de verilmistir. Ulkemizde 14.9
milyon HB’ye karsilik biiyiikbas (%74.19), 5.1
milyon HB’ye karsilik kiigiikbags (%25.31) ve
yaklasik 99 bin HB’ye karsilik tek tirnaklilar (%0.50)
ve toplamda 20.1 milyon HB degeri hayvan
potansiyelimiz oldugu goriilmektedir. En fazla
hayvan potansiyeli 2.9 milyon HB ile I¢ Anadolu

Bolgesi'nde, en diigsik ise 1.28 milyon HB ile
Akdeniz Bolgesi’nde bulunmaktadir. Ulkemizde HB
olarak hayvan potansiyelinin %17.93’nii Dogu
Anadolu Bolgesi olusturmaktadir. Hayvan sayisi
bakimindan 3.7 milyon adet ile toplam hayvan
sayisinin %20.98°ni olusturan Dogu Anadolu Bélgesi
ilk siray1 alirken, bu bdlgemizi 3.4 milyon adet ile i¢
Anadolu Bolgesi takip etmektedir (Cizelge 8).
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Dogu Anadolu Bélgesi hayvan potansiyeli

2019 yili TUIK verileri incelendiginde, Cizelge
8’de Dogu Anadolu Bolgesi’nde 3.7 milyon adet
biiyiikbas (%26.83), 11.6 milyon adet kiiciikbas
(%72.77) ve yaklasik 64 bin adet tek tirnaklilar
(%0.40) olmak iizere toplam 15.4 milyon adet
hayvan varligi bulundugu goriilmektedir. Dogu
Anadolu Bolgesi'nde 2.7 milyon HB’ye karsilik
biiyiikbas (%74.19), 11.6 milyon HB’ye karsilik
kiigiikbas (%25.31) ve 26 bin HB’ye karsilik tek
tirnaklilar (%0.50) ve toplamda 3.8 milyon HB
degeri hayvan varligi mevcuttur (Cizelge 9).

[l bazinda en vyiiksek hayvan potansiyeli
toplamda 2.895.048 adet ve 387.214 HB ile Van ilk

siray1 alirken, bu ilimizi 1.758.010 adet ve 731.842
HB ile Erzurum takip etmektedir. En diisiik hayvan
potansiyelimiz ise 443.802 adet ve 51.382 HB ile
Tunceli ilimizde bulunmaktadir. Biiyiikbag hayvan
potansiyeli bakimindan ilk siray1r 927.101 adet ile
Erzurum alirken, Kars 596.786 adet ile ikinci sirada
yer almaktadir. Kiiclikbas hayvan potansiyeli
bakimindan ise 2.708.012 adet ile Van ilk sirada
bulunmaktadir. Agr1 ilimiz de 1.335.004 adet ile
ikinci siray1 almaktadir. Hayvan tiirleri agisindan
Erzurum, Kars ve Agn Biiyiikbag ve Erzurum ili tek
tirnaklilar agisindan 6n planda bulunan illerimizdir

(Cizelge 9).

Cizelge 9. Dogu Anadolu Bélgesi 2019 yili hayvan sayis1 ve HB degeri (TUIK, 2019)
Table 9. Eastern Anatolia Region number of animals and HB value in 2019 (TUIK, 2019)

Biiyiikbas Kiiciikbas Tek Tirnakhlar Toplam

iller Hayvan HB Hayvan HB Hayvan HB Hayvan HB

Sayisi Degeri Sayisi Degeri Sayisi Degeri Sayisi Degeri
Agri 400.322 232.389 1.335.004 132.073 6.420 2.582 1.741.746 367.044
Ardahan 348.814 231.995 99.240 9.849 3.766 1.818 451.820 243.662
Bingol 140.289 102.827 635.603 60.426 4431 1.707 780.323 164.960
Bitlis 104.810 81.324 688.519 69.509 1.932 772 795.261 151.605
Elaz1g 191.431 140.901 722.178 69.449 5.018 1.681 918.627 212.031
Erzincan 113.462 88.698 463.182 45.342 1.474 579 578.118 134.619
Erzurum 927.101 649.883 820.733 77.761 10.176 4.198 1.758.010 731.842
Hakkari 47.052 24.960 666.588 63.286 2.158 939 715.798 89.185
Igdir 155.719 130.557 1.149.668 113.975 4.207 1.573 1.309.594 246.105
Kars 596.786 463.948 468.501 46.285 8.007 3.598 1.073.294 513.831
Malatya 180.649 144877 358.018 34.364 2.659 1.057 541.326 180.298
Mus 325.247 238.274 1.084.528 104.167 5.592 2.236 1.415.367 344.677
Tunceli 37.791 28.834 404.639 22.016 1.372 532 443.802 51.382
Van 180.693 117.833 2.708.012 266.749 6.343 2.632 2.895.048 387.214
Toplam 3.750.166 2.677.300 11.604.413 1.115.251 63.555 25.904  15.418.134 3.818.455
% 26.83 74.19 72.77 25.31 0.40 0.50 100 100

Ulkemiz yem iiretimi ve kaliteli yem ihtiyaci
Ciftlik  hayvanlarini  beslemede,  giinliik
verilmesi gereken yesil veya kuru ot miktar1 canli
agirliginin %10°na karsilik gelecek oranda %2.5’i
kadar kuru ot veya yesil ot verilmesi tavsiye edilir
(Gokkus vd., 1995). Bu durumda Ulkemiz hayvan
varligi dikkate alindiginda 20.117.790 HB’ne karsilik
gelen hayvan varliginin yasama pay1
gereksinimlerinin giderilmesi i¢in, yillik 91.782.385
ton kaliteli kaba yem ihtiyac1 vardir. Hayvanlarimiz
icin gerekli olan kaliteli kaba yem ihtiyact iki
kaynaktan saglanmaktadir. Bunlardan birincisi
nitelikli ve ucuz kaba yem saglayan cayir, mera ve
yaylalardan bigilmek veya otlatilmak suretiyle elde
edilen otlar, ikincisi ise yetistiriciligi yapilan yem
bitkilerinden temin edilen kaba yemlerdir. Fakat,
Tirkiye’de toplam iiretilen kuru ot miktar
23.391.891 ton’dur. Bunun 13.118.634 ton’u yem
bitkileri tarimindan ve 10.273.257 ton’uda ¢ayir mera
alanlarimizdan elde edilmektedir. Bu durumda ortaya
¢ika kaliteli kaba yem aciginin 68.390.494 ton
oldugu anlagilmaktadir (Cizelge 10). Ortaya c¢ikan
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yem ac¢1g1, yem degeri diisiik kaba yemlerle (saman,
sap ve kavuz v.b) veya yogun/karma yem kaynaklar
ile kapatilmaya calisiimaktadir. Ozellikle hayvan
beslemede yogun yem kaynaklarinin temininin pahali
olmasi, bunlarin maliyetlerinin et, siit gibi hayvansal

iriinlerin ~ fiyatlarina  yansimasindan  dolay,
problemin ortadan kalkmasi i¢in, kaba yem
kaynaklarimizin arttirilmasi gerekmektedir.

Hayvansal tiretimde hayvan yemi olarak cayir ve
meralarimizin en 6nemli yem kaynaklari oldugu ve
hayvancihigimizin ~ dogal mera kaynakli  bir
hayvancilik olmast zorunlulugu goziikmektedir
(Karadag vd., 2016). Hayvancilik isletmelerinde
iiretilen hayvansal {iriinlerin miktarlarindaki diistisiin,
hayvanlarin yeteri kadar kaliteli kaba yemlerle
beslenememesinin yani sira, stres, beslenme ve
bakima bagli hastaliklar gibi problemlerin de
olusmasina neden olmaktadir. Bu nedenle
hayvancilik  faaliyetinde  bulunan isletmelerin
mutlaka yem bitkileri {iretimini artirmasi sarttir (Mut
vd., 2016).



M. Okcu

Cizelge 10.Tiirkiye geneli 2019 yil1 yem iiretimi ve kaliteli yem ihtiyaci (TUIK, 2019)
Table 10. Turkey in 2019, the overall quality feed production and feed requirements(7TUIK, 2019)

Hayvan Kaba Yem Uretilen Cayir ve Toplam Kaba Yem Kaliteli

Varh@ ihtiyac1 Kuru Ot Meralarda Uretilen ihtiyaci Kaba Yem
Bolgeler (HB) (Kuru Ot) Miktar1 Uretilen Kuru Kuru Ot Karsilama Acig1 (ton)

(ton)* (ton) Ot Miktar Miktar: Oram (%)
(ton) (ton)

Akdeniz 1.856.144 8.468.193 782.821 418.681 1.201.502 14.18 7.266.691
Dogu Anadolu 3.862.125 17.619.980 1.949.496 4.567.510 6.517.006 36.99 11.102.974
Ege 3.118.769 14.228.604 3.232.558 496.006 3.728.564 26.20 10.500.040
G. Dogu Anadolu 2.228.831 10.168.484 512.634 570.400 1.083.034 10.65 9.085.450
I¢ Anadolu 4.227.411 19.286.505 2.892.031 2.520.439 5.412.470 28.06 13.874.035
Karadeniz 2.233.917 10.191.687 1.196.649 1.313.503 2.510.152 24.63 7.681.535
Marmara 2.590.593 11.818.932 2.552.445 386.718 2.939.163 24.86 8.879.769
Toplam 20.117.790 91.782.385  13.118.634 10.273.257  23.391.891 98.733 68.390.494
Dogu Anadolu (%) 19.19 19.19 14.86 44.46 27.86

*500 kg canli agirligindaki (1.00 HB) bir hayvanin giinliik ihtiyaci 12.5 kg kuru ot olarak hesaplanmustir.

Sahip oldugumuz hayvan varligimin ancak
yaklagik %26°’sina yetecek miktarda kaliteli kaba
yem iiretimimiz mevcuttur. Mevcut durumda ortaya
cikan bu acig1 kapatmak igin ozellikle cayir-mera
alanlarinda, zamansiz ve agir otlatma gibi hususlarin
kontrol altina alinarak, gerekli islah ¢aligmalarinin
yapilmasi ve bu alanlarin potansiyellerinin daha st
seviyeler c¢ikartilmasi igin, kontrollii otlatma gibi
konularin devreye konularak verim potansiyellerinin
muhafazasi ana gaye olmalidir. Bu hedefe ulagmada
sorumluluklar1  olan  kurumlarin  da  idari
mekanizmalari isletmeleri gerekmektedir.
Ulkemizdeki yem bitkileri iiretimini gelismis iilkeler
seviyesine ¢ikarabilmek i¢in farkli iklim kosullarina
sahip yerlerimiz i¢in en uygun yem bitkisi tiirlerinin
belirlenmesi ve bunlarin kalite 6zelliklerini artirmaya
yonelik ¢alismalarin devreye konulmasi
gerekmektedir.

Halihazirda yem bitkileri {iretimini artirabilmek
icin yeni diizenlemeler yapilmalidir. Yem bitkilerinin
O6nemini anlatmak igin egitim ve yayim galismalari
yaparak ekim alanlarinin daha da artirilmasi
saglanmalidir. Ayrica yem bitkisi {iretimi ve
hayvansal tretim desteklemeleri de daha da
iyilestirilerek tesvik edilmelidir (Acar vd., 2015).
Kaba yem {iretimi tesvik edilip, hayvancilik
isletmelerinin bu konuya istirakleri saglanmalidir.
Ekonomik degeri artirmak igin ot borsalarinin
kurularak yeniden diizenlenmesiyle istenilen fayda
saglanabilir.

SONUC VE ONERILER

Sahip oldugumuz c¢ayir-mera alanlarimizin
biiyiik kisminin verim kapasitelerinin diisiik, yem
bitkileri {iretimimizin yetersiz olmasi, mevcut hayvan
varligimizin  beslenme ihtiyacim1  bu alanlardan
karsilayamayacagim  gostermektedir.  Ulkemizde
uretilen kaliteli kaba yem miktarmin sahip
oldugumuz  hayvan  varligmin  gereksinimini
karsilayamayacagi, yaklasik %74’lik bir acik
oldugundan anlagilmaktadir. Bu agig1 kapatabilmek

icin planli, programli uzun soluklu ¢aligmalarin ve
desteklemelerin yapilmast, yem bitkileri
yetigtiriciliginin  gelistirilmesi  i¢cin  her tiirli
tedbirlerin  yiiriirliige konulmasi1 biiyiik 6nem
tagimaktadir. Hayvan Dbeslemede yem bitkileri
liretimi yerine saman, aniz ve nadas otlatmalar1 gibi
geri kalmis besleme sartlari ile yapilan hayvansal
tiretim ile hayvanciligimizin bir adim bile ileri
gidemeyecegi unutulmamalidir.

Ulkemiz ve Dogu  Anadolu  Bolgesi
meralari’'nda goriilen erken ve asir1 otlatma baskisi
icin gerekli tedbirlerin devreye konulmasi mutlak bir
zorunluluktur. Yine bu alanlarin 1slah ¢alismalari ile
verimlilik diizeyleri artirilmalidir. Bdlge genelinde
yem bitkileri yetistiriciligi ile ilgili egitim ¢alismalari
ve sertifikali tohumluk kullanimi  konusunda
bilgilendirme yapilmalidir.  Universiteler, kamu
kurumlart ve 6zel sektor is birligi ile bolge sartlarina
en uygun yem bitkisi tiir ve gesitleri konularinda
aragtirmalar yapilmali ve sonuglarin {ireticiler ile
paylasilmasi saglanmalidir.

Cikar Catismasi Beyani

Yazar, ¢ikar ¢atigmasi olmadigini beyan eder.
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