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Households’ Perception of Fruits and Vegetables Consumption
in Olorunda Local Government Area, Osun State, Nigeria

Abstract

This study assessed respondents’ perception of fruits and
vegetables consumption in the study area. Relevant data were
collected from one hundred and twenty (120) randomly sampled
households. Data were analyzed as appropriate. Results showed
that 68.3% of the respondents were females, 96.7% had varying
degrees of formal education while means of household size and
monthly income were 442 persons and ¥N57,500+23,300,
respectively. Respondents had strong perception for the facts that
vegetables can be easily incorporated into meals than fruits, fruits
have more nutritional benefits than vegetables and too much
consumption of fruits and vegetables lead to running stomach and
watery stool ranking 1%, 2™ and 3", respectively but weak
perception for the facts that fruits can be easily incorporated into
meals than vegetables, excessive consumption of fruits and
vegetables can cause stomach ulcer and fruits and vegetables are
often costlier than real food items ranked 8", 9" and 10%,
respectively. Seasonality, availability and taste and preference were
the major constraints to fruits and vegetables consumption in the
study area. The study concluded that there were misperceptions on
consumption of fruits and vegetables and recommended value re-
orientation on nutritional and health benefits of fruits and
vegetables consumption in the study area.
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INTRODUCTION

Fruits and vegetables consumption is
crucial to the availability of micronutrients
to the body as they are rich sources of
vitamins and minerals which are required
for the normal functioning of the human
body. Apart from providing micronutrients,
fruits and vegetables are known to provide
dietary fibers (soluble and insoluble) which
are vital for the optimal functioning of the
gastro-intestinal tract. They also enable the
body to use other nutrients required for its
normal functioning. Low fruit and
vegetable intake is the main contributor to
micronutrient deficiencies in the developing
world especially in population with low
intake of animal protein foods such as meat
and dairy products. Fruits and vegetables
provide micro-nutrients such as vitamins,
minerals and dietary fibre to the body
thereby increasing life  expectancy,
reducing risks of cancer and cardiovascular
diseases, and preventing obesity (Rolls et
al., 2004; Belivia et al., 2013; Conner et al.,
2017; Oyebode et al., 2014; Mathilda et al.,
2012; Ifeoluwapo, 2018). Specifically,
studies have shown that fruits are rich in
potassium which helps to prevent loss of
bone and the formation of kidney stones
(United States Department of Agriculture
(USDA, 2009) and (Ifeoluwapo, 2018).
Fruits aid the regular functioning of brain
cells thus preventing memory loss and also
promote proper functioning of the digestive
system and overall well-being of the human
body (USDA, 2009 and Ifeoluwapo, 2018).
In the same vein, vegetables are loaded with
immense health benefits. They prevent
obesity, protect vital organs of the body and
help in the formation of healthy hair and
skin. They are also a good source of
antioxidants which boost body immunity
against diseases and digestive disorders
such as constipation, haemorrhoids and
watery stools (Ifeoluwapo, 2018). Food and
Agriculture Organisation (FAO, 2003)
emphasized the need to increase fruits and
vegetables consumption as a major global
health challenge. This is sequel to the
deficiencies of micro-nutrients experienced
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globally resulting in serious nutritional
disorders such as impaired immune system,
birth defects, retarded physical and mental
development among  other  serious
conditions. World Health Organisation
(WHO, 2003) and FAO (2003) set the
population nutrient goals and recommended
intake at a minimum of 400g for fruits and
vegetables per day in a bid to protect the
body against serious heart diseases, cancer,
diabetes and obesity. The required daily
intake of fruits and vegetables differ
considerably across the world. It ranges
from less than 100g/day in less developed
economies to about 450 g/day in Western
Europe. Among the 21 countries considered
by the WHO (2003) to determine which
developed countries had national average of
fruit and vegetable consumptions within the
recommended values, only Israel, Spain and
Italy were found to have acceptable national
average intakes of at least 400g/day at 5 or
more servings. It was also discovered that
even in developed countries, the intake of
fruits and vegetables is lower among
African-Americans  than  Caucasians.
Furthermore, it has been noted globally that
both knowledge and attitude of adults to
fruits and vegetables intake is grossly below
the nutritionally recommended threshold
and acceptable limits. The situation is more
exacerbated in developing economies.
Ihucha (2011) affirmed that the risks of
disease and death due to malnutrition and
non-communicable diseases (NCDs) are
higher in households with low consumption
of fruits and vegetables. In Nigeria,
micronutrient  malnutrition has  been
identified as a widespread problem with
serious economic consequences including
cognitive  losses, work losses, low
productivity, ill-health among others
(Adish, 1999 and Ifeoluwapo, 2018). Ruel
et al. (2004) affirmed that adult intake of
fruits and vegetables is low and is solely
influenced by income and individuals’
perception of the importance of these food
items to adequate nutrition in developing
countries. To identify effective and long-
term strategies to increase fruits and
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vegetables intake, it is highly imperative to
establish the underlying factors that
influence consumption. Hence, this study
was poised to investigate households’
perception of fruits and vegetables
consumption in Olorunda Local
Government Area of Osun State, Nigeria.
Specifically, the  study  described
socioeconomic  characteristics of the
respondents; examined the quantity and
frequency of fruits and vegetables
consumption among respondent; examined
respondents’ perception of fruits and
vegetables consumption and identified the
constraints to fruits and vegetables
consumption in the study area.

MATERIALS and METHOD

Data used in this study were obtained
from primary sources. Purposive sampling
technique was used to select three (3)
prominent markets (Akindeko, Ighbonna and
Ota-Efun ) having high concentration of
fruits and vegetables sellers within the study
area while forty (40) households were
randomly selected from the clusters of
households around each of the three
selected markets giving a total of one
hundred and twenty (120) households
which constituted the study sample. Data
were collected from household heads with
the aid of well-structured interview
schedule. Relevant information were
collected to address the stated specific
objectives. Data were analyzed using
descriptive statistics as well as Likert scale.
The descriptive statistics employed
included frequencies, percentages, mean
and standard deviation.

RESULTS and DISCUSSION
Socio-economic characteristics of the
respondents

Table 1 presents the results of the
socioeconomic characteristics of

768

respondents. Majority (60.0%) were found
in the age range of 20-40 years while mean
age was found as 39.9+23.7years. This
implies that most of the respondents were
middle aged and still in their active years
and are therefore expected to be well
informed about the significance of fruits
and vegetables in human diet. Majority
(68.3%) of the respondents were females,
and 76.7% were married, a few (3.3%) of
the sampled respondents had no formal
education, 31.7% were OND/NCE holders,
25.0% were secondary school certificate
holders, 21.7% held HND/B.Sc certificates,
15.0% were primary school leavers while
3.3% held postgraduate degrees. This
implies that the sampled respondents had
fair share of formal education. Half (50.0%)
of the respondents were Muslims, 46.7%
were Christians while 3.3% practiced
traditional religion. Most (86.6%) of the
respondents had household size ranging
between 1 — 6 persons while 13. 3% had 7 —
9 persons in their households. The mean
household size was found as 4+2 persons.
This result is a true reflection of the mean
age and educational status of the
respondents because they kept sizeable
families. Results further revealed that
35.0% of the sampled respondents were
primarily engaged as civil servants, 38.3%
were traders while 23.3% were artisans.
Majority (60.0%) of the respondents earned
between ¥1,000 and ¥50,000 on monthly
basis, 40.0% earned between 51,000 and
N150,000 per month while mean monthly
income was found as ¥57,500+23,300. This
implies that most of the respondents are
average income earners compared with the
national minimum wage. Therefore, they
should be able to afford decent and healthy
meals, fortified with fruits and vegetables
consumption.
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Table 1. Distribution of respondents based on socioeconomic characteristics

Variables Frequency Percentage Mean
Age (Years)

20-30 24 20.0

31-40 48 40.0

41 -50 36 30.0 39.8+23.7years
51 -60 12 10.0

Gender

Male 38 31.7

Female 82 68.3

Marital Status

Single 14 11.7

Married 92 76.7

Separated 06 5.0

Divorced 08 6.7

Educational Status

No Formal education 04 3.3

Primary education 18 15.0

Secondary education 30 25.0

OND/NCE 38 31.7

HND/BSC 26 21.7

Religion

Islam 60 50.00

Christianity 56 46.7

Traditionalist 04 3.3

Household size

1-3 40 33.3

4-6 64 53.3 4+2Persons
7-9 16 13.3

Primary Occupation

Civil Servants 42 35.0

Trader 46 38.3

Artisans 32 26.7

Monthly income (‘000 Naira)

1-50 72 60

51 -100 36 30 N57,500+23,300
101 - 150 12 10.0

Total 120 100.0

Source: Field survey, 2018.

Quantity and frequency of fruits and
vegetables consumption among
respondents

Table 2 shows the distribution of the
respondents according to the quantity of
fruits and vegetables consumption per week
in their households. The table reveals the
mean weekly consumption of cashew,
onion, tomato, mango, amaranths, citrus,
pawpaw, jute mallow and banana/plantain
among 9.71%, 58.3%, 53.3%, 5.07%,
4.96%, 4.85%, 4.66 and 4.77% of the
sampled respondents as 4.48kg, 3.12Kkg,
3.10kg, 2.34kg, 2.29kg, 2.24kg, 2.20kg,
2.15kg and 2.14kg respectively. The least
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consumed fruit and vegetable is apple with
a mean consumption of 0.52kg per week by
very few (3.3%) of the sampled
respondents. This may be due to the high
cost of apple since it is mainly imported and
is of high premium. Table 3 reveals that the
most frequently consumed fruits and
vegetables are onions and tomatoes which
are both consumed over eleven times in a
week by 46.7% and 38.3% of sampled
respondents respectively, on the average.
This is closely followed by citrus, mango,
amaranthus, waterleaf, banana/plantain and
carrot which are consumed for 7.93, 7.52,
7.31,7.04, 6.28, 6.04 mean number of times
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per week by 6.67%, 6.67%, 6.67%, 6.67%,
50%, and 5.0% of respondents
respectively. However, apple being the least
frequently consumed was taken for 1.89
times/weekly by a few (3.33%) of the

respondents. This trend is not far from the
facts that apples are very expensive
compared with other listed fruits and
vegetables, since they are not grown locally
but are exotic species.

Table 2. Distribution of the respondent according to quantity of fruits and vegetables consumed per

week

Fruits/vegetables Mean (kg) Percentage
Citrus 2.2 5.0
Mango 2.3 13.3
Banana/plantain 2.1 5.0
Pawpaw 2.2 6.7
Garden Eggs 1.6 5.0
Carrot 1.7 8.3
Cucumber 1.3 3.3
Waterleaf 2.3 6.7
Onion 3.1 46.7
Tomato 3.1 38.3
Jute Mallow 2.2 5.0
Amaranthus 2.3 11.7
Telfeira 1.7 6.7
Bitterleaf 1.6 3.3
Cashew 1.5 10.0
Celocia 14 3.3
Apple 0.5 3.3

Source: Field Survey, 2018.

Multiple Response Table n#120

Table 3. Distribution of the respondent according to frequency of fruit and vegetables consumption

Fruits/vegetables Mean (No of times purchased/month) Percentage
Citrus 7.9 6.7
Mango 7.5 6.7
Banana/plantain 6.3 5.0
Pawpaw 2.3 1.7
Garden Eggs 4.2 3.3
Carrot 5.8 5.0
Cucumber 3.6 3.3
Waterleaf 7.0 6.7
Onion 11.4 58.3
Tomato 11.4 53.3
Jute Mallow 6.4 5.0
Amaranthus 7.3 6.7
Celosia 3.3 3.3
Telferia 4.5 3.3
Bitter leaf 6.0 3.3
Cashew 4.7 3.3
Apple 1.9 3.3

Source: Field Survey, 2018.
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Respondents’ perception of fruits and
vegetables consumption

Table 4 reveals that respondents have strong
perception of the facts that vegetables can
be easily incorporated into meals than
fruits, fruits have more nutritional benefits
than vegetables and too much of fruits and
vegetables lead to running stomach and
watery stool which were ranked 1%, 2" and

3" respectively. However, respondents had
low perception of the facts that fruits can be
easily incorporated into meals than
vegetables, excessive consumption of fruits
and vegetables can cause stomach ulcer and
fruits and vegetables are often costlier than
real food items which ranked 8", 9" and 10™
respectively.

Table 4. Respondents’ perception of fruits and vegetables consumption (n#120)

Perception statements SA (%) A (%) U (%) D (%) SD (%) WMS Rank
Vegetables can easily be incorporated into meals than ~ 43.3 40.0 8.3 6.7 4.22 1st
fruits

Fruits have more nutritional benefits than vegetables 30.0 31.7 23.3 5.0 5.0 3.81 2nd
Too much of fruits and vegetables usually lead to  28.3 31.7 16.7 11.7 8.3 3.62 3rd
running stomach and water stools

Vegetables are more readily available than fruits 20.0 25.0 21.7 25.0 1.7 3.39 4th
Fruits are highly seasonal and should not be integrated 6.7 43.3 25.0 16.7 6.7 3.27 5th
into routine the household meal regime

Too much intake of fruits and vegetables can lead to 6.7 31.7 30.0 233 6.7 3.08 6th
loss of appetite for real food

Vegetables have more nutritional benefits than fruits 16.7 10.0 36.7 26.7 8.3 3.00 7th
Fruits can easily be incorporated into meals than 10.0 8.3 26.7 38.3 15.0 2.59 8th
vegetables

Excessive consumption of fruits and vegetables can 11.7 33.3 28.3 25.0 2.32 9th
cause stomach ulcer

Fruits and vegetables are often costlier than real food 10.0 11.7 10.0 26.7 38.3 2.26 10th

items

Source: Field Survey, 2018.

Constraints to fruits and vegetables
consumption

Table 5 shows the major constraints to fruits
and vegetables consumption in the study
area, in their order of severity. Seasonality
was ranked 1% as the most severe constraint
to fruits and vegetables consumption in the
study area. This is followed by availability,
taste and preference and price which were
ranked 2", 39 and 4" respectively. Taboo

Multiple Response Table n#120

and sensory reasons do not constitute
serious constraint to fruits and vegetables
consumption in the study area, as they
ranked 5™ and 6. Though ranked 4™, price
is a potent constraint to fruits and vegetables
consumption. This is evident in the level of
cucumber and apple consumption which is
quite low probably because of their relative
exorbitant prices.

Table 5. Constraints to fruits and vegetables consumption among respondents

Factors Frequency (%) Severity Ranking
Seasonality 80 (66.7) 1%
Availability 44 (36.7) 2nd
Taste and preference 28 (23.3) 3
Price 26 (21.7) 4t
Taboo 04 (3.3) 5t
Sensory reasons 02 (1.7) Bt

Source: Field Survey, 2018.

Multiple Response Table n#120

CONCLUSION
The study concluded that the level of
fruits and vegetables consumption is very
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low in the study area, except for onions and
tomatoes which are regular meal cooking
ingredients. Seasonality, availability and
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taste and preference were ranked 1%, 2" and
3" as the most severe constraints to fruits
and vegetables consumption in the study
area. Different misperceptions about fruits
and vegetables consumption were also
found among respondents. Therefore,
awareness and training programmes should
be organized to bring about value re-
orientation on nutrition and health benefits
of fruits and vegetables consumption in the
study area.
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Hatay ili Kirikhan-Reyhanh Bolgesi Topraklarmin Besin
Elementi Durumlar1 ve Bunlarin Bazi Toprak Ozellikleri ile
iliskileri

Ozet

Bu calismada Hatay ili Kirikhan-Reyhanli bdlgesi topraklarinin bazi
makro ve mikro besin elementlerinin igeriklerinin ve topragin bazi
ozelikleri ile iliskilerinin saptanarak, verimlilik durumlarinin belirlenmesi
amagclanmustir. Bu amagla Kirikhan-Reyhanli bolgesi topraklarini temsil
edecek sekilde iki derinlikten (0-20 ve 20-40 cm) ve 30 noktadan olmak
iizere toplamda 60 toprak 6rnegi alinmistir. Arastirma sonuglarina gore;
topraklarin % N igerikleri 0.03-1.12 ile P 0.19-0.86 mg/kg; K 170-1082
mg/kg; Ca 3795-5818 mg/kg; Mg 268-2276 mg/kg; Cu 1.11-3.77 mg/kg;
Fe 2.80-15.09 mg/kg; Mn 4.17-21.57 mg/kg ve Zn 0.33-1.58 mg/kg
arasinda belirlenmistir. Kirikhan-Reyhanli bolgesi topraklarinin = %
5.00’inin N igerigi ¢ok diisiik, % 13.33’1 diisiik, % 23.34’i orta, % 31.66’s1
yiiksek, % 26.67°si ise ¢ok yiiksek durumdadir. Topraklarin degisebilir K
igerigi yoniinden bakildiginda % 3.33°1 diisiik, % 20.00’si orta, % 31.67’si
yiiksek ve % 45.00’i ise ¢ok yiiksek diizeyde belirlenmistir. Topraklar
almabilir Zn yoniinden noksan, aliabilir Ca, Mg, Cu, Fe ve Mn igerikleri
bakimindan ise herhangi bir noksanliga rastlanmamustir. Ayrica,
topraklarin toplam N ile tuz icerikleri, alinabilir P ile kum igerikleri,
degisebilir Ca ile kum, silt ve kireg igerikleri, degisebilir Mg ile kum, silt
ve kireg igerikleri, alinabilir Cu ile kum ve kireg igerikleri, alinabilir Fe ile
tuz icerikleri, alinabilir Mn ile pH ve kil igerikleri ve alinabilir Zn ile kil
ve KDK igerikleri arasinda negatif Onemli iliskiler bulunmustur.
Topraklarin degisebilir K ile tuz icerikleri, degisebilir Ca ile tuz, kil ve
KDK igerikleri, degisebilir Mg ve almabilir Cu ile pH, tuz, kil ve KDK
icerikleri, alinabilir Fe ile pH igerikleri, alinabilir Mn ile silt ve organik
madde igerikleri ve alinabilir Zn ile kum, kire¢ ve organik madde igerikleri
arasinda ise pozitif onemli iligkiler belirlenmistir.

Nutrient Status of Soils in Kiritkhan-Reyhanh Region of Hatay
Province and Their Relationships with Some Soil Properties

Abstract

In this study, it is aimed to determine the fertility status of the soils of
Kirikhan-Reyhanl region of Hatay province by determining the contents
of some macro and micro nutrients and their relations with some properties
of the soil. For this purpose, a total of 60 soil samples were taken from two
depths (0-20 and 20-40 cm) and from 30 points, representing the Kirikhan-
Reyhanli region soils. According to the research results; % N content of
soils can be taken with 0.03-1.12 P 0.19-0.86 mg kg-1; K 170-1082 mg kg
1. Ca 3795-5818 mg kg; Mg 268-2276 mg kg*; Cu 1.11-3.77 mg kg™%; Fe
2.80-15.09 mg kg%; Mn 4.17-21.57 mg kg™ and z Zn 0.33-1.58 mg kg*.
The soils of Kirikhan-Reyhanli region are 5.00% very low in N, 13.33%
low, 23.34% medium, 31.66% high, 26.67% very high. Considering the
exchangeable K content of the soils, 3.33% were found to be low, 20.00%
medium, 31.67% high and 45.00% very high. While deficiencies were
determined in most of the soils in terms of available Zn, no deficiencies
were found in terms of available Ca, Mg, Cu and Fe and Mn contents. In
addition, the total N and salt contents of the soils, available P and sand
contents, exchangeable Ca and sand, silt and lime contents, exchangeable
Mg and sand, silt and lime contents, available Cu and sand and lime
contents, available Fe and salt contents, available Mn Negative significant
correlations were found between pH and clay contents and available Zn
and clay and CEC contents. Soils with exchangeable K and salt contents,
exchangeable Ca and salt, clay and CEC contents, exchangeable Mg and
available Cu and pH, salt, clay and CEC contents, available Fe and pH
contents, available Mn and silt and organic matter contents and available
Zn. On the other hand, positive significant relationships were determined
between sand, lime and organic matter contents.
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GIRIiS

Tarimda bitki gelisimi i¢in ¢evre
kosullart uygun oldugunda verim ve kalite
disiikliigiiniin sorumlusu genelde toprakta
yetersiz ya da dengesiz olan bitki besin
elementleri olmaktadir (Cimrin, 2018).
Topraklarin istenilen diizeyde bitki besin
elementi bulundurmasi yaninda, biyolojik,
fiziksel ve kimyasal 6zelliklerinin tarim igin
uygun olmasi iiretim ve verimlilik agisindan
oldukca oOnemlidir. Tarla ve bahge
tariminda  bitkilerin  gelisim  donemleri
boyunca kokleri vasitasiyla topraklardan
onemli miktarda besin elementlerini
kaldirmasi, dengesiz giibreleme gibi yanlis
toprak yOnetimi ile topraklarin
verimliliklerini zaman igerisinde
azaltmaktadir. Tarimsal alanlarin azalan
verimliliklerinin devamlilig1 saglayabilmek
icin toprak analizleri ile periyodik olarak
belirlenip, bitkilerin besin elementleri
ihtiyagc ve yeterliliklerinin ~ dl¢lilmesi
verimlilikte biiyilkk 6nem arz etmektedir
(Karaduman ve Cimrin 2016). Benzer ve
farkli yore tarim alanlarinin verimlilik
durumlarinin belirlenerek olas1 beslenme
problemlerinin 6nceden bilinmesi amaci ile
bircok calisma yiiriitiilmiistiir (Bozkurt ve
ark., 2001; Cimrin ve Boysan, 2006; Cimrin
ve ark., 2018; Cimrin ve ark., 2019).
Bunlardan, Yal¢in ve Cimrin (2019)
Sanlwurfa ili Siverek ilgesi yaygin toprak
guruplarindan aldiklar1 topraklarda bazi
makro ve mikro besin elementlerinin
iceriklerinin belirlenmesi ve topragin bazi
ozelikleri ile iligkilerinin saptanarak,
verimlilik durumlarinin degerlendirilmesini
amaglamislardir. Calisma sonucuna gore;
topraklarin % N igerikleri 0.01-0.25 ile
alinabilir P 0.32-29.98 mg/kg; degisebilir K
390-3784 mg/kg; Ca 12113-28515 mg/kg;
Mg 734-8103 mg/kg arasinda
belirlenmistir. Ayrica alinabilir Cu 0.54-
3.61 mg/kg; Fe 3.65-86.67 mg/kg; Mn 3.16-
50.86 mg/kg ve Zn 0.09-4.22 mg/kg
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aralarinda bulunmustur. Keles Uzunel ve
Cimrin (2020) Gaziantep ili Nizip ilgesi
zeytin bahcelerinin yaprak ve toprak
ornekleri ile  beslenme  durumunun
belirlenmesini  amagladigt bir c¢alisma
yapmigtir.  Calisma  sonucuna  gore;
topraklarin %17.5’inde P, %50’sinin Mg, %
7.5’inin Fe, %97.5’inin Zn, %100’liniin B
icerigi  yoniinden  yetersiz  oldugu
belirlenmistir. Topraklarda agir metal
acisindan kirliligine rastlanmazken, yaprak
Orneklerinin tamamimnin P, K ve Ca,
%25’inin Mg, %95’inin Cu, %5’inin Zn,
%65’inin  Mn igerigi yoniinden noksan
oldugu belirlenmistir. Sonug¢ olarak elde
edilen bulgular, Gaziantep ili Nizip ilgesi
zeytin bahgelerinde beslenme sorunlarinin

oldugunu, yorede yer alan zeytin
bahgelerinde toprak ve bitki analizlerine
dayal1 bilin¢li bitki beslenme

programlariin olmadigimi gostermistir. Bu
sebeple zeytin ile glibreleme caligmalarinin
arttirtlarak dozlarin belirlenmesi gerekliligi
yaninda, ireticilerinin toprak ve yaprak
analizlerine gereken Onemi vermeleri ve
bilimsel temellere dayali beslenmeleri ile
ilgili olarak bilinglendirilmeleri
gerekmektedir. Calismada Hatay iline bagli
Kirikhan-Reyhanli  bolgesi topraklarinin
makro ve mikro besin elementi igerikleri ile
bazi toprak 6zellikleri arasindaki iliskilerini
ortaya  konarak, bolge topraklarinin
verimlilik durumlarinin degerlendirilmesi
amaclanmustir.

MATERYAL ve YONTEM

Calismada yoreyi temsil edecek sekilde
Hatay ili Kirikhan-Reyhanli bdlgesindeki
tarim alanlarindan 30 noktadan, 0-20 ve 20-
40 cm derinliklerinden toplamda 60 toprak
almmistir (Sekil 1; Cizelge 1). Ayni giin
laboratuvara getirilen toprak Ornekleri
golgede hava kurusu olacak bigimde
kurutulmus ve 2 mm’lik elekten ge¢irilerek
analize hazir hale getirilmistir.
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Sekil 1. Alinan toprak drneklerinin Kirtkhan-Reyhanli bolge haritast iizerindeki gosterimi

Topraklarin  pH degerleri  saturasyon
camuru ekstraktinda pH metre ile toplam
¢Oziinebilir tuz icerikleri ise elektriksel
iletkenlik aletinde Olgiilerek belirlenmigtir
(Horneck ve ark., 1989). Topraklarin kireg
(CaCO:s3) igerikleri Scheibler kalsimetresi
ile dort tekrarli olarak Sl¢iilmiistiir (Nelson,
1982). Biinye hidrometre yontemi ile
belirlenmistir (Bouyoucos, 1952).
Topraklarin  organik madde igerikleri,
Nelson ve Sommers (1982) tarafindan
bildirildigi  sekilde modifiye edilmis
Walkley-Black yontemiyle belirlenmistir.
Katyon degisim kapasitesi, sodyum asetat
(IN pH: 8.2) ekstraksiyon yontemi ile
(Rhoades, 1982). Topraklarin toplam azot
(N) igerikleri Kjeldahl yontemine gore
(Bremner and Mulvaney 1982); vyarayish
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fosfor (P) igerikleri (Olsen and Sommers
1982) tarafindan bildirildigi sekilde 0.5 M
NaHCO3 (pH=8.5) ile ekstrakte edilerek
cozeltiye gegen P, mavi renk yontemine
gore, almabilir potasyum (K), kalsiyum
(Ca) ve magnezyum (Mg) Anonymous,
(1992)’un bildirildigi gibi 1.0 N nétr (pH:
7.0) amonyum asetat (CHsCOONHL,) ile
ekstrakte edilerek yapilmistir. Topraklarin
yarayisli bakir (Cu), demir (Fe), mangan
(Mn) ve ¢inko (Zn) Lindsay ve Norvell
(1978)’e gore 0.005 M DTPA+0.01 M
CaCl,+0.1 M TEA (pH 7.3) ekstraktinda
belirlenmistir. Toprak 6zellikleri ile besin
elementleri arasindaki korelasyon ve
regresyon analizleri SPSS 17 istatistik
programinda yapilmistir (Diizgiines ve ark.,
1987).
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Cizelge 1. Toprak orneklerinin alindig1 yerler

Toprak Ornek Yeri GPS ile N/E Toprak Ornek Yeri GPS ile N/E
No Koordinatlar1 No Koordinatlar1
1 Bagpinar (54.2910 - 40.3829) 16 Ozkizilkaya-3 (54.4676 - 40.3183)
2 Muratpasa-1 (54.2162 - 40.3762) 17 Ozkizilkaya-4 (54.3927 - 40.3116)
3 Muratpasa-2 (54.1415 - 40.3696) 18 Akkuyu (54.3178 - 40.3049)
4 Muratpasa-3 (54.0667 - 40.3629) 19 Hamam Koyii-1 (54.9522 - 40.2931)
5 Baldiran-1 (53.9920 - 40.3563) 20 Hamam Koyii-2 (54.8536 - 40.2898)
6 Baldiran-2 (53.9172 - 40.3496) 21 Hamam Koyii-3 (54.7549 - 40.2866)
7 Mrtps-Kizilkaya-1 (54.5006 - 40.3614) 22 Kaletepe-1 (54.6562 - 40.2833)
8 Mrtps-Kizilkaya-2 (54.4258 - 40.3547) 23 Kaletepe-2 (54.5575 - 40.2800)
9 Mrtps-Kizilkaya-3 (54.3511 - 40.3481) 24 Muharrem (54.4588 - 40.2767)
10 Mrtps-Kizilkaya-4 (54.2763 - 40.3414) 25 Dogu Ayranci (54.9716 - 40.2481)
11 Ozkizilkaya-1 (54.2016 - 40.3348) 26 Ahmetbeyli-1 (54.8717 - 40.2477)
12 Baldiran-3 (54.1268 - 40.3281) 27 Ahmetbeyli-2 (54.7718 - 40.2473)
13 Akpinar-1 (54.6923 - 40.3383) 28 Pasahdytik-1 (54.6719 - 40.2468)
14 Akpinar-2 (54.6174 - 40.3316) 29 Pasah0ytik-2 (54.5720 - 40.2464)
15 Ozkizilkaya-2 (54.5425 - 40.3250) 30 Kircaoglu (54.4721 - 40.2460)
BULGULARI ve TARTISMA Reyhanli bolgesi topraklarinin sirasiyla kil,

Topraklarin Biinye, kire¢, pH,
organik madde ve KDK durumlan

Aragtirma topraklarinin pH igerigi 7.57
ile 8.36 arasinda degiserek ortalama 7.96
olarak belirlenmis olup toprak 6rneklerinin
pH’lar1 tim calisma alani boyunca hafif
alkalin reaksiyonlu oldugu goriilmiistiir.
Ayni bolgede ¢alisan Yal¢in ve ark. (2018)
Hatay ili Kirikhan-Reyhanli bdlgesi ¢ayir-
mera topraklarinin makro ve mikro besin
elementi durumlari ve bunlarin kimi toprak
ozellikleri 1ile 1iliskilerinin belirlenmesini
amagcladiklar1 c¢alismada benzer sonuglari
ortaya koymuslardir. Topraklarin tuz igerigi
%00.020-0.083 arasinda farklilik gosterirken
ortalama olarak %0.041 olup topraklarin
hepsi  tuzsuz smifa ait  olduklar
bulunmustur. Yal¢in (2004) Amik ovasi
topraklarinin temel kimyasal ve fiziksel
ozelliklerinin  belirlenmesi  amaglandigi
calisgmada  topraklarin tuz icerigi
bakimindan benzer sonuglar gdsterdigini
ortaya koymustur. Hatay ili Kirikhan-

tuz,
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kum ve silt miktarlar1 ortalama olarak
%49.10, %15.58 ve %35.41 bulunmustur.
Benzer bir ¢alismada Yalgin (2012) Amik
ovasinda  tuzlulukla  ilgili toprak
ozelliklerinin ~ yersel = ve  zamansal
degisiminin  jeoistatistik  yontemlerle
arastirilmasinin  amaglandigi  ¢alismada,
topraklarin ortalama kil, kum ve sil
degerlerinin sirasiyla %55.10, %18.46 ve
%26.4 degerleri  belirleyerek  paralel
sonuclar ortaya koymustur. Arastirma
topraklarinin kire¢ igerikleri %5.66-51.14
arasinda degisirken ortalama %22.21 olarak
genellikle orta, fazla ve ¢ok fazla kirecli
topraklar olarak belirlenmistir. Gokpinar ve
Yal¢in (2020) Hatay ili Arsuz bolgesi
topraklarinin pH, kireg, organik madde ve
KDK igeriklerinin belirlenmesini
amagladiklart calisma sonucuna gore
topraklarin kireg igeriklerinin %0.62-28.04
degerleri arasinda bularak benzer sonuclar
bildirmislerdir. ~ Topraklarmmin  organik
madde  igerigi = %1.42-4.10  olarak
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belirlenirken ortalama organik madde
%2.63  bulunmustur. Ayn1  bolgede
yaptiklar1 ¢alismada, Yeter ve Yalgin
(2018) Hatay ili Kirikhan-Kumlu bolgesi
topraklarinin pH, kire¢ ve organik madde
igeriklerinin belirlenmesini amagcladiklari
calisma sonucunda topraklarin organik
madde igerigini benzer olarak %1.16-6.08
degerleri arasinda belirlemiglerdir.
Topraklarda katyon degisim kapasitesi
(KDK) incelendiginde; toprak drneklerinin
16.89-42.10 me /100 g olarak bulunmus
olup ortalama KDK igerigi ise 31.53
me/100 g olarak bulunmustur. Ayni1 bolgede

yapilan  Hatay ili  Arsuz  bdlgesi
topraklarinin pH, kireg, organik madde ve
katyon  degisim  kapasitesi  (KDK)

iceriklerinin belirlenmesi isimli ¢alismada
Gokpmar ve Yalgmm (2020) topraklarin
KDK igeriklerini 13.09-34.25 me/100 gr
arasinda belirleyerek bulgular ile uyumlu
sonugclar ortaya koymuslardir.
Toprak  Orneklerinin  Baz
Elementi Icerikleri
Azot

Arastirmada kullanilan topraklarin bazi
besin elementi igeriklerine ait bulgular
Cizelge 2’de  verilmistir.  Arastirma
topraklarimin  toplam  azot igerikleri
orneklerde en diisiik %0.03 iken, en yiiksek
azot igerigi %1.12 olarak belirlenmistir.
Topraklarin  0-20 cm  derinliindeki
orneklerinin ortalama azot icerigi %0.35
iken 20-40 cm derinlikteki 6rneklerde ise
%0.27 olup iki derinlikte ortalama olarak
%0.32 bulunmustur. Toprak Orneklerinin
toplam azot igerikleri Kovanci (1969) nin
verdigi siir degerlerine gore
simiflandirildiginda; topraklarin  %5.00°1
azotca ¢ok diisiik (<0.05), % 13.33’1i diistik

Besin

7

(0.05-0.09), %23.34’4 orta (0.09-0.17),
%31.66’s1 yiiksek (017-0.32) ve %26.67’si
ise ¢ok yliksek (>0.32) oldugu goriilmiistiir
(Cizelge 2). Bozgeyik ve Cimrin (2020)
Gaziantep ili Nizip ilgesi antepfistig
agaclarinin yaprak ve toprak ornekleri ile
beslenme  durumunun  belirlenmesini
amagladiklar1 ¢alismada topraklarin toplam
azot igerikleri yOniinden 90.08-1.16
degerleri arasinda olup ortalama % 0.11
olarak belirleyerek paralel sonuglar ortaya
koymuslardir. Aymi bolgede yaptiklar
calismada, Yal¢in ve ark. (2018) Hatay ili

Kirikhan-Reyhanli  bolgesi  ¢ayir-mera
topraklarinin ~ toplam  azot igerikleri
yoniinden 9%0.01-1.34 degerleri arasinda
olup ortalama %0.24 olarak
belirlemislerdir.

Fosfor

Kirikhan-Reyhanli bolgesi topraklarinin
almabilir fosfor igerikleri en diisiik 0.19, en
yiksek 0.86 mg/kg olarak belirlenmistir.
Topraklarin = 0-20 cm  derinligindeki
ortalama fosfor miktar1 0.9 mg/kg iken 20-
40 cm derinlikteki drneklerde ortalama 0.38
mg/kg olarak bulunmustur. Hatay ili
Kirikhan-Reyhanli bdlge topraklar1 Ulgen
ve Yurtsever (1995)’ in bildirdigi siur
degerlerine  gore  degerlendirildiginde
topraklarin tamamiin fosfor igerigi ¢ok
disik (<3 ppm) fosfor bulunmustur
(Cizelge 2). Kire¢ ve pH igeriklerinin
yiiksek olan kiregli alkalin topraklarda
bitkiye alinabilir fosforun kalsiyum
bilesikleri olusturmak suretiyle fikse oldugu
ve bu topraklarda bitkiye alinabilir fosforu
temsil eden Olsen fosforunun c¢ok diisiik
olmasi bilinen bir durumdur (Cimrin, 1996;
Kacar ve Katkat, 1997; Cimrin, 2020).
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Cizelge 2. Hatay ili Kirikhan-reyhanli bolgesi topraklarinin N, P, K, Ca, Mg, Cu, Fe, Mn ve Zn

icerikleri
Toprak Derinlik N P K Ca Mg Cu Fe Mn Zn

No % Mg/kg
1 0-20 0.21 0.27 319 5598 1744 3.26 8.55 5.81 0.56
20-40 0.17 0.26 343 5573 1794 3.70 9.09 5.10 0.51
2 0-20 0.19 0.48 276 5068 1267 2.79 8.79 8.28 0.52
20-40 0.12 0.37 250 5151 1306 2.52 7.65 6.83 0.48
3 0-20 0.15 0.39 319 5518 2012 251 6.50 11.90 0.52
20-40 0.09 0.60 287 5565 2037 2.36 6.29 8.54 0.44
4 0-20 0.22 0.36 282 5008 1658 2.68 7.24 7.23 0.86
20-40 0.20 0.24 273 5049 1460 2.33 7.34 7.01 1.01
5 0-20 0.14 0.27 287 4966 1954 2.25 5.26 16.31 0.67
20-40 0.11 0.19 260 4876 2035 2.29 5.97 15.70 0.69
6 0-20 0.08 0.20 305 5643 2134 2.09 5.00 4.84 0.48
20-40 0.07 0.22 264 5452 2083 2.40 5.81 4.87 0.56
7 0-20 0.31 0.24 487 5468 900 291 6.87 18.65 0.96
20-40 0.27 0.29 428 5467 927 2.54 6.33 11.76 0.79
8 0-20 0.42 0.40 290 5311 1093 2.79 7.64 11.27 0.55
20-40 0.31 0.30 309 5288 1076 2.66 7.36 8.84 0.52
9 0-20 0.26 0.24 1013 5370 1177 2.77 3.67 12.46 1.34
20-40 0.24 0.30 986 5313 1195 2.89 4.06 11.60 1.40
10 0-20 0.39 0.20 455 5193 1361 2.95 9.97 16.51 0.70
20-40 0.30 0.24 374 5049 1389 2.68 1158  10.95 0.66
11 0-20 0.41 0.41 459 5304 2103 3.05 6.94 16.91 0.65
20-40 0.32 0.31 455 5234 2102 3.28 6.92 2151 0.65
12 0-20 0.12 0.27 245 5349 1781 2.60 6.32 10.38 0.65
20-40 0.09 0.31 256 4760 1718 251 7.35 7.40 0.66
13 0-20 0.15 0.54 253 5384 1118 2.93 6.66 9.57 0.39
20-40 0.08 0.43 240 5435 1124 2.85 7.11 9.63 0.35
14 0-20 0.26 0.31 635 5356 1758 3.75 6.37 18.96 0.89
20-40 0.20 0.28 548 5315 1773 3.74 8.16 16.65 0.81
15 0-20 0.32 0.28 1082 5190 583 217 3.06 12.77 1.56
20-40 0.27 0.25 1056 5086 586 1.95 2.80 9.75 1.36
16 0-20 0.11 0.84 228 5521 1063 2.86 7.46 7.80 0.33
20-40 0.10 0.53 204 5553 1122 342 8.84 6.00 0.45
17 0-20 0.14 0.33 312 5431 2161 3.13 6.92 5.22 0.62
20-40 0.13 0.25 310 5276 2121 3.12 7.07 4.31 0.62
18 0-20 0.09 0.70 397 5201 2276 3.58 8.26 7.95 0.48
20-40 0.03 0.48 364 5650 2030 3.28 7.75 4.17 0.43
19 0-20 0.07 0.33 230 4819 311 1.48 5.08 7.71 1.29
20-40 0.03 0.43 229 4927 323 1.48 4.95 6.01 1.58
20 0-20 0.09 0.26 293 4936 352 1.78 9.67 7.23 1.51
20-40 0.04 0.22 283 4847 353 1.86 11.64 8.00 1.50
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Cizelge 2. Hatay ili Kirikhan-reyhanli bolgesi topraklarinin N, P, K, Ca, Mg, Cu, Fe, Mn ve Zn
igerikleri (Devami)

Toprak  Derinlik N P K Ca Mg Cu Fe Mn Zn
No % Mg/kg

21 0-20 0.14 0.25 198 4577 269 111 3.63 15.37 1.24

20-40 0.10 0.31 170 4564 268 116 3.84 1559 1.00

22 0-20 1.12 0.65 223 5017 639 196 11.03 6.64 1.19

20-40 0.78 0.86 243 5006 622 198 1022 7.25 0.72

23 0-20 0.48 0.73 222 3806 1136 287 799 13.04 1.35

20-40 0.24 0.77 229 3795 1164 279 855 1201 1.37

24 0-20 1.12 0.58 450 5752 949 3.35 1397 6.90 0.86

20-40 0.92 0.40 440 5818 954 3.24 1430 7.17 0.84

25 0-20 0.18 0.41 382 5351 2149 359 784 10.11 0.72

20-40 0.14 0.46 335 5380 2016 351 8.10 8.48 0.66

26 0-20 1.09 0.66 436 5460 2221 3.38 6.64 7.93 0.39

20-40 0.88 0.60 450 5440 2248 353 7.04 10.30 0.43

27 0-20 1.04 0.31 618 4747 1398 2.56 524 17.77 1.02

20-40 0.86 0.45 582 4701 1355 248 3.82 16.38 1.14

28 0-20 0.36 0.42 358 5187 1198 215 520 7.47 0.35

20-40 0.21 0.49 373 5309 1237 213 528 7.77 0.35

29 0-20 0.35 0.19 219 4709 890 2.14 507 8.61 0.67

20-40 0.27 0.21 290 4777 810 233 509 16.52 0.84

30 0-20 0.52 0.24 366 4834 1090 340 1189 947 0.62

20-40 0.40 0.26 370 4798 1091 3.77 15.09 10.33 0.58

Min 0.03 0.19 170.00 3795.00 268.00 111 2.80 4.17 0.33

Max 1.12 0.86 1082.00 5818.00 2276.00 3.77 15.09 2151 1.58

Ort.(Av.) 0-20 0.35 0.39 387.97 5169.13 1358.17 270 7.16 10.70 0.80

Ort.(Av.) 20-40 0.27 0.38 373.37 514847 134397 269 7.51 9.88 0.78

Ort.(Av.) 0.32 0.39 388.58 5147.44 134852 269 7.39 10.37 0.79
Potasyum ornekleri  ile  beslenme  durumunun
Arastirma  topraklarmin  biitiiniiniin belirlenmesini  amagladiklar1  ¢alismada
degisebilir potasyum igerigi en diisiik topraklarin degisebilir potasyum icerikleri

170.00 mg/kg iken, en yiiksek 1082.00
mg/kg olarak belirlenmistir. Topraklarin 0-
20 cm derinligindeki 6rneklerinin ortalama
degisebilir potasyum igerigi 387.97 mg/kg
iken 20-40 cm derinliklerde ise 373.37
mg/kg olup, her iki derinlikte ortalama
388.58 mg/kg olarak bulunmustur. Alinan
orneklerinin degisebilir potasyum igerikleri
Pizer (1967)’in verdigi sinir degerlere gore
simiflandirildiginda topraklarin = %3.33’1
diisik (100-200 mg/kg), %20.00’si orta
(200-250 mg/kg), %31.67’si yiiksek (250-
320 mg/kg) ve %45.00’1 ¢ok yiiksek (>320
mg/kg) diizeyde potasyum igerdigi
belirlenmistir  (Cizelge 2). Yakin bir
bolgede yapilan ¢alismada, Bozgeyik ve
Cimrin (2020) Gaziantep ili Nizip ilgesi
antepfistig1 agaclarinin yaprak ve toprak
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yoniinden 204.00-1186.00 mg/kg degerleri
arasinda olup ortalama 532.20 mg/kg olarak
belirleyerek  paralel sonuclar  ortaya
koymuslardir.
Kalsiyum

Topraklarin kalsiyum igerigi orneklerde
en diisiik 3795.00 mg/kg iken, en yiiksek
5818.00 mg/kg olarak belirlenmistir.
Topraklarin = 0-20 cm  derinligindeki
orneklerinin ortalama kalsiyum icerigi
5169.13 mg/kg iken 20-40 cm derinlikteki
orneklerde ise 5148.47 mg/kg olup her iki
derinligin ortalamas1 5147.44 mg/kg olarak
bulunmustur. Toprak 6rneklerinin kalsiyum
icerigi Summer ve Miller (1996)’a gore
siiflandirilmistir ve topraklarin kalsiyum
iceriginin tamamiin fazla (3500-10000
mg/kg) seviyede kalsiyum igerdigi
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belirlenmistir (Cizelge 2). Benzer sonuglar
bir¢ok arastirmaci tarafindan bildirilmistir
(Yalgin, 2004; Yal¢in ve ark., 2018; Keles
Uzel ve Cimrin, 2020).

Magnezyum

Topraklarin magnezyum icerigi
orneklerde en diisiik 268.00 mg/kg iken, en
yiiksek 2276.00 mg/kg olarak
belirlenmistir.  Topraklarm  0-20 cm
derinligindeki ~ Orneklerinin ~ ortalama

kalsiyum igerigi 1358.17 mg/kg iken 20-40
cm derinlikteki Orneklerde ise 1343.97
mag/kg olup iki derinlikte ortalama olarak
1348.52 mg/kg bulunmustur. Toprak
orneklerinin magnezyum igerigi Summer ve
Miller (1996)’a gore simiflandirildiginda
topraklarin magnezyum iceriginin
%10.00’u  yeterli  (160-480 mg/kg),
%51.66’s1 fazla (480-1500 mg/kg) ve
%38.341 ise ¢ok fazla (>1500 mg/kQg)
seviyede oldugu belirlenmistir (Cizelge 2).
Benzer sonuclar  birgok  arastirmaci
tarafindan bildirilmistir (Yal¢in, 2004;
Yalgin ve ark., 2018; Keles Uzel ve Cimrin,
2020).
Bakar

Topraklarin bakir icerigi drneklerde en
diisiik 1.11 mg/kg iken, en yiiksek bakir
icerigi 3.77 mg/kg olarak belirlenmistir.
Topraklarin  0-20 cm  derinliindeki
orneklerinin ortalama bakir igerigi 2.70
mg/kg iken 20-40 cm  derinlikteki
orneklerde ise 2.69 mg/kg olup iki
derinlikte ortalama olarak 2.69 mg/kg
bulunmustur. Toprak Orneklerinin bakir
icerigi Linsay ve Norvell (1978) bildirdigi
siir  degerleri  ile karsilastirildiginda
topraklarin  tamaminin  almabilir  bakir
icerigi bakimindan yeterli diizeyde (>0.2
mg/kg) oldugu gorillmiistiir (Cizelge 2).
Ayn1 bolge topraklarinda yapilan bir
calismada Yal¢in ve Cimrin (2019) Hatay
ili Kirikhan-Reyhanli aras1 ¢ayir-mera
topraklarinin molibden igeriginin
belirlenmesi ve toprak igerisindeki bazi agir
metaller ile iliskilerinin saptanmasini
amagladiklar calismada topraklarin
alinabilir Cu igeriginin 0.26-7.48 mg/kg
degerleri arasinda oldugunu ortaya koyarak
benzer sonuglar bildirmislerdir.
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Demir

Calisma alaninin topraklarinin alinabilir
demir icerikleri en disiik 2.80 mg/kg iken,
en yiiksek demir igerigi 15.09 mg/kg olarak
belirlenmistir.  Topraklarim  0-20 cm
derinligindeki ~ Orneklerinin  ortalamasi
demir igerigi 7.16 mg/kg iken 20-40 cm
derinlikteki 6rneklerde ise 7.51 mg/kg olup
her iki derinliin ortalamasi olarak 7.39
mg/kg olarak bulunmustur. Toprak demir
icerikleri Lindsay ve Norwell (1978)’in
siir degerlerine gore simiflandirildiginda
topraklarda demir noksanligina
rastlanmadigi goriilmiis olup Orneklerin
%11.67’si  yeterli (2.5-4.5 mg/kg) ve
%88.33’1i ise alinabilir demir agisindan
fazla (>4.5 mg/kg) durumda oldugu
belirlenmistir (Cizelge 2). Ayn1 bolgede
yapilan ¢alismada, Yal¢in ve ark. (2018)
Hatay ili Kirikhan —Reyhanli bolgesi cayir-
mera topraklarinin besin elementi durumlari
ve baz1 toprak Ozellikleri ile iliskilerinin
belirlenmesinin  amaclandigi  ¢alismada
topraklarin aliabilir Fe icerigi 4.00-61.00
mg/kg degerleri arasinda belirleyerek

topraklarda demir noksanligina
rastlamayarak paralel sonuglar ortaya
koymuslardir.

Mangan

Calisma alanimin  almabilir mangan
icerigi orneklerde en disiik 4.17 mg/kg
iken, en yiiksek alinabilir mangan igerigi

2151 mg/kg olarak  belirlenmistir.
Topraklarin ~ 0-20  cm  derinligindeki
orneklerinin ortalamast mangan igerigi

10.70 mg/kg iken 20-40 cm derinlikteki
orneklerde ise 9.88 mg/kg olup her iki
derinligin ortalamasi olarak 10.37 mg/kg
olarak  bulunmustur.  Calisma  alani
topraklarinin  hepsinin alinabilir mangan
icerikleri Follet ve Lindsay (1978)’de
belirlenen  smir  degerlerine  gore
smiflandirldiginda  tamaminin  yeterli
(>1.00 mg/kg) oldugu bulunmustur
(Cizelge 2). Keles Uzel ve Cimrin (2020)
Gaziantep Ili  Nizip ilgesi zeytin
bahgelerinin yaprak ve toprak ornekleri ile
beslenme  durumunun  belirlenmesini
amacladiklar1 ¢aligmada alinabilir mangan
icerikleri yoniinden topraklarin yeterli
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diizeyde oldugunu ve alinabilir mangan

degerlerini  3.71-13.37 mg/kg olarak
belirleyerek  bezer  sonuglar  ortaya
koymuslardir.

Cinko

Hatay ili Kirikhan-Reyhanli bdolgesi

topraklarinin alinabilir ¢inko igerikleri en
diistik 0.33 mg/kg iken, en yiiksek 1.58
mg/kg olarak belirlenmistir. Topraklarin 0-
20 cm derinligindeki ortalama ¢inko igerigi
0.80 mg/kg iken 20-40 cm derinlikteki
orneklerde ortalama ise 0.78 mg/kg olup
ortalama olarak 0.79 mg/kg bulunmustur.
Hatay ili Kirikhan-Reyhanli  bolgesi
topraklari alinabilir ¢inko igerikleri Viets ve
Lindsay (1973)’e gore %56.66’sinda
noksanlik (<0.7 mg/kg), %16.67 sinde
kritik (0.7-1 mg/kg) ve %26.67’sinde ise
yeterli  (>1 mg/kg) diizeyde oldugu
belirlenmistir  (Cizelge 2). Sanlwurfa-
Siverek’te yaygin toprak gruplarinin besin
elementi durumlar1 ve bunlarin bazi toprak

ozellikleri ile iligkilerinin belirlenmesi
amacityla farkli bir bolgede yapilan
calismada Yalgin ve Cimrin (2019)

topraklarin alinabilir Zn igerigi agisindan
%63Min lizerinde noksanlik belirleyerek
benzer sonuglar ortaya koymuslardir.
Topraklarin baz1 6zellikleri ile alinabilir
besin maddeleri arasindaki

Arastirma konusu toprak ozelliklerinin
bazi fiziksel ve kimyasal ozellikleri ile
makro ve mikro besin elementleri
arasindaki iligkiler Cizelge 3’te verilmistir.
Tablonun incelenmesinden de anlasilacagi
gibi topraklarin toplam azot igerigi ile tuz (r:
-0.28%) igerigi arsinda negatif dnemli iliski
belirlenmistir. Topraklarin almabilir fosfor
iceri8i ile kum (r: -0.30%) igerigi arasinda
negatif onemli iligski ortaya konulur iken
almabilir fosfor ile pH (r: 0.33*) icerigi
arasinda ise pozitif Onemli iliskiler
saptanmigtir. Horuz ve Dengiz (2018)
Terme yoresi aliiviyal arazilerde yetistirilen

celtigin baz1  fiziko-kimyasal toprak
ozellikleriyle besin element kapsami
arasindaki iligkiler isimli ¢alismada,

topraklarin alinabilir fosfor icerigi ile pH
icerigi arasinda pozitif onemli iligki ortaya
koyarak benzer sonuglari bildirmislerdir.
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Topraklarin degisebilir potasyum igerikleri
ile tuz (r: 0.39***) icerigi arasinda pozitif
onemli iliskiler belirlenmistir. Erdogan
Bayram (2019) Gediz havzasi tiitiin tarimi
yapilan topraklarin bazi fiziksel-kimyasal
Ozellikleri ile besin elementi igerikleri
arasindaki iligkilerin belirlenmesini
amacladig1 ¢alisma sonucunda, degisebilir
K ile tuz igerigi arasinda pozitif dnemli
iliski belirleyerek benzer sonuclar ortaya
koymustur. Ayrica topraklarin degisebilir
kalsiyum ile kum (r: -0.58***), silt (r: -
0.28%) ve kireg (r: -0.42***) icerigi arasinda
negatif Onemli 1iligkiler belirlenir iken
degisebilir kalsiyum ile tuz (r: 0.39%**), kil
(r: 0.59***) ve KDK (r: 0.57***) icerigi
arasinda ise pozitif Onemli iliskiler
saptanmistir. Benzer sekilde Sonmez ve
ark. (2018) Bolu Abant izzet Baysal
Universitesi arastirma alanlar1 topraklarinin
baz1 fiziksel ve kimyasal oOzelliklerinin
belirlenmesi  amacglandigi  ¢alismada,
topraklarin degisebilir kalsiyum ile kireg
icerigi arasinda negatif onemli iliski ve
degisebilir kalsiyum ile tuz igerigi arasinda
ise pozitif 6nemli iligki ortaya koyarak
benzer sonuglar bildirmislerdir. Topraklarin
degisebilir magnezyum ile kum (r: -
0.63***), silt (r: -0.51***) ve kireg (r: -
0.75***) igerigi arasinda negatif Onemli
iliski belirlenir iken degisebilir magnezyum
ile pH (r: 0.35***), tuz (r: 0.57***), kil (r:
0.75***) ve KDK (r: 0.92*%**) icerigi
arasinda ise pozitif Onemli iliskiler
belirlenmistir. Farkli bir bolgede yapilan
calismada, Bayram ve ark. (2019) Manisa-
Akhisar yoresinde yogun tarimi yapilan
biber bahgelerinin beslenme durumlarinin
belirlenmesi amaciyla yaptiklar1 ¢alismada,
topraklarin degisebilir Mg icerigi ile kum
icerigi arasinda negatif ve degisebilir Mg ile
kil igerigi arasinda ise pozitif onemli iliski
belirleyerek  benzer  sonuglar  ortay
koymusglardir. Topraklarin aliabilir bakir
ile kum (r: -0.67**%*) ve kireg (r: -0.75***)
icerigi arasinda negatif Onemli iliski
belirlenir iken alinabilir bakir ile pH (r:
0.50***), tuz (r: 0.34***), kil (r: 0.55***)
ve KDK (r: 0.65***) icerigi arasinda ise
pozitif onemli iligkiler belirlenmistir.
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Benzer sekilde Yal¢in ve Cimrin (2019)
Sanlurfa-Siverek’te yaygin toprak
gruplarinin besin elementi durumlart ve
bunlarin baz1 toprak oOzellikleri ile
iliskilerinin belirlenmesi isimli ¢alismada,
topraklarin almabilir Cu ile kum igerigi
arasinda negatif Oonemli iligki
belirlemiglerdir. Aynm1 zamanda Kirsehir
ilindeki baz1 tarim topraklarinin verimlilik
durumlarmin belirlenmesi isimli
caligmalarinda Abaci Bayar ve ark. (2019)
topraklarin almabilir Cu ile kil igerigi
arasinda pozitif onemli iligki
belirlemiglerdir.  Topraklarin  aliabilir
demir ile tuz (r: -0.26*) igerigi arasinda
negatif Onemli iliski belirlenir iken
alinabilir demir ile pH (r: 0.31%) igerigi
arasinda ise pozitif Onemli iligkiler
belirlenmistir. Ayrica topraklarin alinabilir
Mn ile pH (r: -0.41***) ve kil igerigi (r: -
0.26*%) arasinda negatif Onemli iliski
belirlenir iken almabilir Mn ile silt (r:
0.27*%) ve organik madde igerigi (r:
0.38***) arasinda ise pozitif onemli iligkiler
belirlenmistir. Farkli bir bdlgede yapilan

calisgmada, Atmaca ve Nalbant (2020)
Giresun 1ili Sebinkarahisar ilgesinde farkli

topografyalarda  olusmus  topraklarin
tarimsal  Ozelliklerinin  belirlenmesinin
amaglandigi calismada, topraklarin

alabilir Mn igerigi ile pH igerigi arasinda
negatif ve alinabilir Mn igerigi ile silt ve
organik madde igerigi arasinda ise pozitif
onemli iligkiler belirleyerek benzer sonuglar
ortaya koymuslardir. Topraklarin alinabilir
Zn ile kil (r: -0.47***) ve KDK (r: -
0.56***) icerigi arasinda negatif iliski
belirlenir iken almabilir Zn ile kum (r:
0.45%*%) kire¢ (r: 0.55***) ve organik
madde (r: 0.37***) icerigi arasinda ise
pozitif iliski saptanmistir. Farkli bir bolgede
yapilan c¢alismada, Celik ve Urhan (2020)
Keles yoresi kiraz bahgelerinin beslenme
durumlarinin toprak, yaprak ve meyve
analizleri ile belirlenmesinin amaglandigi
calismada, topraklarin alinabilir Zn igerigi
ile organik madde igerigi arasinda pozitif
onemli iligki belirleyerek benzer sonuglar
ortay koymuslardir.

Cizelge 3. Hatay ili Kirikhan-Revhanl bélges: topraklarinin besin elementlen ile bazi toprak dzelliklen arasindaki korelasyvon katsayilan ()

pH  Tuz Kil Kum §if Kireg OM KDK N P K Ca Mg Cu Fe  Mn
(%) (%) @) (%) (%) (%) (me/ (%) mgkr mgks mgks meks mgks mgks mgke
100gr),
Tuz (%) 3
Kil (%) 026 D4TE=r
Kum {%) 029 BRI F
m(%) 0.8 031 065 (353
Ki.req (%) 024 - 5ETEE QAT 033 [
oM (%) 017 014 01s 010 -1 -0
KDK (me/100gr) U™ 0@ 03T AT Q& AT 02
N (%') -0 028 013 012 0.06 012 010 0z
P (mg-'kg) 033= 004 013 030 0.16 01 ooz nog D33TEr
K {mg-"l-cg) 014 0.3+ o .05 0.8 015 018 12 0.0 -022
QQ [mg-"kg] R D.ap*=r [ Bk 0287 D41 -0 [ reesd -001 -0.06 01
I\-'Ig (mg-"kg) D.agx=* [TEreid 075" BT EE R ) N i 010 087+ -007 003 -002 nag=es
Cu (mg-"l-cg) 0.5pF=* D.ag*=* 0.55+=* -QLETERE -ne D3gET 004 .65+ 018 016 01T [ET s (1)
Fe (mg-'kg) 0 028 s 11 oo 01T 0o o2 0.a* 0 -0 01 -0.03 [EE
Mn (mg,-'kg) EIE) b omn 0.26% [NEY 01 0.4 03g=* 007 013 -2 0.31* 0307 -0.03 001 027
Za(mg-'kg] 01z 015 -04TEE D.4g¥=r 0.4 [E-Lsd DaTErT 56T 0.0d -016 DATEEE DEIFTE A0 -DLA6TFE 018 01
# %% - jle sisterilen korelagvon degerleri siraziyla P<0.05 ve P<0.001 dizeyinde Snemlidir.
SONUC calistimistir.  Kirikhan-Reyhanli  bolgesi
Hatay ili Kirikhan-Reyhanli bdlgesi topraklarinin {i¢ farkli biinye sinifina sahip

topraklarinin bazi makro ve mikro besin
elementlerinin igerikleri belirlenmis ve baz1
toprak ozellikleri ile olan iliskisi saptanarak
verimlilik ~ durumlarinin  belirlenmesi
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oldugu ve topraklarin genelinde ise
%83.34’{inlin kil ile siltli kil i¢erikli oldugu
sOylenebilir. Arastirma yapilan topraklarin
kire¢ yoniinden %71.66’sindan  daha
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cogunun fazla kiregli ile ¢cok fazla kirecli
oldugu ve topraklarin % 76.67’si orta ile iyi
oranda organik madde igerigine sahip
oldugu goriilmiistiir. Kirikhan-Reyhanl
bolgesi topraklarmin toprak reaksiyonu
yoniinden genelde bitki yetistirmeye
elverigli hafif alkalin reaksiyonlu oldugu,
tuzluluk  yoniinden bakildiginda ise
topaklarin tuzsuz smifinda yer almasi
nedeniyle tuz bakimindan herhangi bir
problemin olmadig1 goriilmektedir.
Topraklarin toplam N igerigi ile alinabilir P
ve Fe igerigi; degisebilir K icerigi ile
almabilir Mn ve Zn igerigi; degisebilir Ca
ile degisebilir Mg ve alinabilir Cu igerigi,
degisebilir Mg ile alinabilir Cu igerigi ve
aliabilir Cu ile alinabilir Fe igerigi arasinda
onemli pozitif iliskiler belirlenmistir.
Topraklarin degisebilir K ile alinabilir Fe
icerigi; degisebilir Ca igerigi ile alinabilir
Mn ve Zn igerigi; degisebilir Mg icerigi ile
aliabilir Zn icerigi; alinabilir Cu igerigi ile
alinabilir Zn igerigi ve aliabilir Fe icerigi
ile aliabilir Mn igerigi arasinda ise 6nemli
negatif iligkiler saptanmistir.  Ayrica,
topraklarin toplam N ile tuz igerikleri,
aliabilir P ile kum igerikleri, degisebilir Ca
ile kum, silt ve kire¢ icerikleri, degisebilir
Mg ile kum, silt ve kireg icerikleri, alinabilir
Cu ile kum ve kireg igerikleri, alinabilir Fe
ile tuz igerikleri, alinabilir Mn ile pH ve kil
igerikleri ve alinabilir Zn ile kil ve KDK
icerikleri arasinda negatif 6nemli iliskiler
bulunmustur. Topraklarin degisebilir K ile
tuz igerikleri, degisebilir Ca ile tuz, kil ve
KDK igerikleri, degisebilir Mg ve alinabilir
Cu ile pH, tuz, kil ve KDK igerikleri,
alinabilir Fe ile pH icerikleri, alinabilir Mn
ile silt ve organik madde igerikleri ve
alinabilir Zn ile kum, kire¢ ve organik
madde icerikleri arasinda ise pozitif nemli
iligkiler belirlenmistir. Sonug olarak, Hatay
ili Kirikhan-Reyhanli bolgesi topraklarinin
verimlilik  durumlarma  bakildiginda;
toplam N yoniinden oldukga iyi degerlere
sahip olmasina ragmen, lizerindeki bitkilere
gore topraklarin alinabilir P ve Zn agisindan
giibreleme ile mutlaka desteklenmesi
gerektigi ortaya ¢ikmaktadir.
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Abstract

The study was conducted to determine effects of organic and
inorganic fertilization on the yield and some yield components in
lentil cultivars in 2014-15 growing seasons in VVan. The experiment
was laid out in a factorial randomised block design with three
replications. The study was conducted to determine effects of
different fertilizer sources (Control, DAP, Chicken manure and
sheep manure) on the yield and some yield components in two lentil
cultivars (Ozbek and Kafkas). In the study were investigated the
plant height, first pod height, branch number per plant, pod and
seed number per plant, seed number per pod, biological yield, seed
yield per unit, harvest index, 1000-seed weight and protein ratio in
seed. The highest seed yield was obtained from chicken manure
application of Ozbek cultivar with 157.6 kg da’.
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INTRODUCTION

Since lentil is an early and one-year plant
that is resistant to drought, cold and high
temperatures, not very selective in terms of
soil demand, it enters a crop rotation with
wheat in dry agricultural areas. Since it
provides high income for farmers in dry
farming areas, it has been one of the most
grown plants in fallow land starting from
the 1970s. Leguminous plants grown for
green fertilization fix nitrogen in organic
form from the atmosphere through the
rhizobium bacteria in their roots (Coskun
and Bengisu, 2021). Since some lentil
varieties are resistant to drought and cold,
they are grown for winter even in harsh
winter regions of our country (Cift¢i, 1996)
and play an important role in narrowing
fallow land (Glingér, 1991). The most
important indication that the fallow lands
cannot be adequately evaluated in the
province of Van is still the existence of 101
113 ha fallow lands throughout the province
(TUIK, 2019). Intensive studies have been
carried out in recent years to increase lentil
production in Van, and as a result of these
studies, it has been determined that some
lentil varieties adapt to the winter
conditions of the region and have high yield
potential. Lentils are an important resource
in meeting the protein needs of people,
especially  in  underdeveloped and
developing countries (Dlizgiin and Togay
2021). It is a well-known fact that
increasing crop production and farmers'
income depends on increasing productivity,
and one of the most effective ways to
improve productivity is to use the right
fertilizer. Although the share of fertilizers in
productivity increase varies according to
conditions, it is generally stated to be
around 50%. Among the aims of organic
agriculture is to enrich biological diversity,
biological cycle and biological activity in
the soil in order to ensure the social,
ecological and economic sustainability of
natural systems (Saman et al., 2008).
Organic matter plays an important role in
the vitality and productivity of the soil. The
effect of organic matter can be direct or
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indirect. Organic matter plays an indirect
role as a source of plant nutrients by directly
affecting the physical and chemical
properties of the soil. Excessive chemical
fertilization used in agriculture causes some
nutrients to decrease and some to
accumulate excessively. The best way to
keep the organic matter in the soil at the
maximum level is organic fertilization (Son
et al., 2004). Turkey lacks the raw materials
necessary for the production of chemical
fertilizers. In Turkey, most of the major
inputs are imported for the production of
fertilizer. Despite this, as a result of
unconscious use of fertilizers and
pesticides, pollution in surface groundwater
IS increasing day by day. For this reason, it
is very important to raise the awareness of
the farmer. The use of inorganic fertilizers
should be regulated, taking into account the
import. Promoting the use of organic
fertilizers by considering the needs of soils
and plants is very important for our country
and our farmers. In this study, it was aimed
to investigate the effects of chemical and
various organic fertilizers on yield and
some yield components in Ozbek and
Kafkas varieties adapted to the region.

MATERIAL and METHODS

The research was conducted in the
experimental fields of the Faculty of
Agriculture of Ylziincli Yil University
during the 2014-2015 growing season.
Ozbek and Kafkas lentil varieties were used
as plant material in the experiment. Kafkas:
Breeded by the Field Crops Central
Research Institute, this variety is wintery,
early and cold-resistant. The grain crust
color is brown and black patterned, the
cotyledon color is red, and the grain weight
is 35-37 g. Ozbek: Breeded by the Field
Crops Central Research Institute, this
variety is wintery, early and resistant to
cold. The grain shell color is gray, the
cotyledon color is red, and the grain weight
is 34-36 g. In the experiment, chicken
(2.87% N, 2.35% K and 2.90% P) and sheep
(0.85% N, 0.66% K and 0.14% P) fertilizers
were used as an organic fertilizer source for
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lentil varieties and DAP (18% N and 46% surrounded by mountains and Lake Van to
P) as an inorganic fertilizer source. P) the west. The altitude of the province is
fertilizer was given. The province of Van, 1725 m above sea level and it is located at
where the study was conducted, is located 38° 25 'north latitude and 43° 21' east
in the Eastern Anatolia Region, in a basin longitude.

Table 1. Average of long years and some climatic data for 2014-15 growing season in VVan province
(TSMS, 2015)

Precipitaion (mm)  Avarage Temp. (C°) Relative humidity (%)
Months 14-15 LTA 14-15 LTA 14-15 LTA
October 76.0 48.7 11.4 10.5 64.4 58.9
November 67.0 51.5 3.6 4.7 64.8 67.1
December 50.3 42.0 2.3 -0.7 76.2 725
January 48.2 46.2 -2.0 -1.8 69.3 70.8
February 11.2 82.0 0.7 -0.6 66.9 718
March 121.7 40.8 35 3.8 66.4 66.5
April 58.2 515 8.8 9.9 55.1 52.7
May 62.3 35.0 13.6 14.6 56.5 53.6
June 6.2 16.0 20.0 19.2 41.3 43.3
Total 501.1 367.7

Avarage 6.87 4.48 62.3 61.58
The climate data for the months covering average relative humidity is 61.58%. The
the period in which the experiment was amount of rainfall in the 2014-15 growing
carried out and the average of long years are season is 501.1 mm. The average
given in Table 1. In the region where the temperature was 6.87 °C and the average
research was conducted, the annual relative humidity was 62.3%, which was
precipitation amount related to the average above the average for many years (TSMS,
of long years in the growing season is 367.7 2015).

mm, the average temperature is 4.48 ° C, the

Table 2. Some physical and chemical analysis results of the trial area soil

Depth  Teksture pH Lime Phosohorus Potassium Organic Total
(cm) (1:25) (%) (ppm) (ppm) Matter (%) Salt (%)
0-20 Loam 8.88 6.6 8.9 70 1.89 0.01
According to the soil analysis results, are 24 parcels in the trial. Each parcel
soil samples taken from 0-20 cm depth of consists of 5 rows. Row spacing is 20 cm.
the research area have loamy texture, with Parcel area; 1m x 5 m = 5 m2. The amount
strong alkaline reaction, low organic matter of seed to be thrown into the parcel was
content, medium lime in terms of lime determined, corresponding to 350 seeds per
content, salt-free phosphorus content was m2. 1 ton per decare sheep and chicken
found to be medium while sufficient manures were applied to the lentil varieties
potassium content. The experiment was used in the experiment. As an inorganic
carried out with three replications according fertilizer, DAP fertilizer was applied at a
to the factorial randomised block design There rate of 14 kg per decare. All operations were
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carried out on areas of 0.6 m x 4 m = 2.4 m?
by excluding the plants in the 5 rows
forming the parcel in harvest, one row on
each side and 50 cm from the row heads as
edge effect. The sowing process was done
manually on October 25, 2014 by opening
lines with a marker. In the experimental
area, weed control was carried out twice,
before and after flowering. The harvest was
done by hand on June 26, 2015. The
measurement, counting and blending
processes of the harvested plants were
carried out with great care in the laboratory
and the average values were taken.
Irrigation was not carried out as this
experiment was intended to investigate the
effects of different organic fertilizers on
yield and yield components of lentils in the
dry agricultural areas of the region. In
determining the differences between the
different organic fertilizers in terms of yield
and yield components in the lentil variety
tested in the study, the factorial trial design
in the random blocks was used by the
variance analysis method, while the Duncan
(5%) Multiple Comparison Test (Diizgiines

et al., 1987) and Costat package programs.
has been utilized.

RESULTS and DISCUSSION

The values obtained in the study were
subjected to variance analysis. Averages of
factor levels in terms of characters
examined were applied according to
Duncan (5%) Test. When Table 3 is
examined, the average plant height of the
fertilizers applied in lentils varied between
29.53-33.33 cm. The highest plant height
was obtained from chicken manure
application with 33.33 cm, and the lowest
plant height was obtained from control plots
with 29.53 cm. Togay et al. (2005), in their
study using different nitrogen doses and
four different nitrogen forms in lentils, they
obtained the highest plant height from
organic nitrogen, Zeidan (2007) found that
organic fertilizers increased the plant size in
Egypt, Janmohammadi et al. (2015)
reported in their study in Iran that farm
manure gives higher plant height values
than foliar fertilizers.

Table 3. Averages of the varieties and fertilizers examined in the study

Plant features Varieties Fertilizer Applications
Kafkas Ozbek Control  DAP Chicken Sheep manure
manure
Plant height (cm) 30.48b 31.68a 29.53 ¢ 30.81b 33.33a 30.65b
First pod height 9.70b 10.85a 9.23¢c 10.05b 1141a 10.43b
(cm)
Num. of 2.59b 2.82a 240c 2.73b 3.03a 2.66b
branch(units/plant)
Num. of pod per 17.52b 23.07a 17.68 ¢ 19.76 b 2345a 20.30 b
plant(units/plant)
Num. of seed per 23.24b 34.77 a 24.03c 28.56 b 35.23 a 28.20 b
plant(units/plant)
Grain yield (kg/da) 116.0b 137.1a 1113 ¢ 122.3b 1451 a 127.3b
Biological yield 340.7b 3789a 339.1c 352.3 be 387.3a 360.6 b
(kg/da)
Harvest index (%0) 33.9b 36.1a 32.8¢c 346D 374a 35.2Db
1000 seed weight 346a 33.6b 328¢ 33.8b 359a 33.8b
(9)
Protein ratio (%0) 2341a 22.44b 21.68¢c 22.75b 24.36 a 2291b
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When the plant height of lentils is evaluated
in terms of varieties, it was observed that the
Ozbek variety with 31.68 cm is higher than
the Kafkas variety with 30.48 cm.
Karadeniz and Togay (2009) stated that
Ozbek and Kafkas varieties were in the
same group in terms of plant height in the
lentil adaptation study they conducted
under Mardin Kiziltepe conditions. Kaplan
(2015) stated in the adaptation study he
conducted under Van conditions that Ozbek
variety gave higher plant height value than
Kafkas variety. The findings of the
researchers are similar to the findings
obtained in this study. As can be seen in
Table 2, the average first pod height of the
applied fertilizers varied between 9.23-
11.41 cm. In terms of first pod height, the
highest value among the fertilizers was
obtained from chicken manure application
with 11.41 cm, while the lowest value was
obtained from control plots with 9.23 cm.
While Bulut (2013) investigated the effect
of organic fertilizers on beans in vaccinated
and unvaccinated conditions in Van, he
reported that the highest first pod height was
obtained from chicken manure application
and the lowest value was obtained from
control plots. Janmohammadi et al. (2015),
in their study in Iran, reported that farm
manure gives higher first pod height values
than foliar fertilizers. The average height of
the first pod of the cultivars was 9.70 cm in
the Kafkas variety, while it was 10.85 cm in
the Ozbek variety. First pod height is a
feature that is primarily affected by the
genetic structure of the plant. Generally, tall
plants with large vegetative parts also have
high initial pod height values. Although the
first pod height is a feature that is primarily
affected by the genetic structure,
environmental conditions also significantly
affect the first pod height. In this study, the
Ozbek variety gave higher values in terms
of both plant height and first pod height
compared to the Kafkas variety. In the
adaptation study conducted by Kaplan
(2015) under Van conditions, it was
reported that Ozbek variety had higher first
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pod height than Kafkas variety. In the study,
when the effect of fertilizers on the number
of branches in the plant was examined, the
lowest value was obtained from control
plots with 2.40 pieces / plant, while the
highest value was obtained from chicken
manure application with 3.03 pieces / plant.
Zeidan (2007) found that organic fertilizer
application increases the number of
branches, Saket et al. (2014) stated that the
applied organic fertilizers (Farm, chicken,
compost and vermicompost) increased the
number of branches but there was no
difference between them. The results
obtained in this study and the results of the
researchers are partially similar. When the
varieties are examined in terms of the
number of branches in the plant, it is seen
that the Kafkas variety, which gives 2.59
branches / plant branches, is lower than the
Ozbek variety with 2.82 branches / plant.
Branching in lentils varies depending on the
genotype and environmental conditions as
well as the cultivation methods. As seen in
Table 2, the average number of pods per
plant of the fertilizers applied varied
between 17.68 and 23.45 pieces / plant.
While the highest number of pods in the
plant was obtained from chicken manure
application with 23.45 pieces / plant, the
lowest value was obtained from control
plots with 17.68 pieces / plant. Saket et al.
(2014) stated that the highest number of
pods in the plant was obtained from farm
manure application, and Zeidan (2007)
stated that as the amount of organic
fertilizer applied increased, the number of
pods per plant increased. While the average
number of pods per plant belonging to the
varieties was 17.52 per plant in the Kafkas
variety, it was 23.07 per plant in the Ozbek
variety. While Karadeniz and Togay (2009)
reported that in terms of the number of pods
per plant in the lentil adaptation study
conducted under Mardin  Kiziltepe
conditions, Kafkas variety gave higher pod
number than the Ozbek variety, while
Kaplan (2015) had a higher pod number
than the Kafkas variety in the adaptation
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study conducted under Van conditions. has
been reported. The difference between the
studies carried out is thought to be due to
ecological factors and the applied
fertilization. The average grain number of
organic and inorganic fertilizers per plant
varied between 24.03-35.23 units / plant.
While the highest grain number was
obtained from chicken manure application
with 35.23 pieces / plant, the lowest value
was obtained from control plots with 24.03
pieces / plant. The difference between sheep
manure and DAP was statistically
insignificant. Bulut (2013), in his study in
Van, where he investigated the effect of
organic fertilizers on beans in Rhizobium
inoculated and uninoculated conditions,
reported that the highest number of grains in
the plant was obtained from chicken manure
application and the lowest value was
obtained from control plots. The number of
grain in the plant, which is a gquantitative
character, is directly related to the number
of pods per plant, as well as it is
significantly affected by climate and soil
conditions. The average number of grain in
the plant obtained from the varieties was
23.24 pieces / plant in the Kafkas variety,
while it was 34.77 in the Ozbek variety. In
the adaptation study of Kaplan (2015)
conducted under Van conditions, he
reported that the average number of seeds
per plant of lentil varieties varied between
19.41-37.33, and that the Ozbek variety was
in the same group with the variety with the
highest grain number. The findings of the
researchers and the findings obtained in this
study are in agreement. The average grain
yield per unit area of organic and inorganic
fertilization in lentils varied between 111.3-
145.1 kg / da. While the highest grain yield
per unit area was obtained from chicken
manure application with 145.3 kg / da, the
lowest value was obtained from control
plots with 111.3 kg / da. While the value
obtained from sheep manure ranked second,
the difference with DAP was found to be
statistically insignificant. Togay et al.
(2005) that the highest grain yield in lentils
is obtained from ammonium sulphate

791

fertilizer, followed by organic nitrogen
fertilizer, Moraditochaee et al. (2014) found
that the highest grain yield was obtained
from 25 tons / ha sheep manure and bio
fertilizer applied with 25 kg / ha nitrogen
and Janmohammadi et al. (2015), again in
their study in Iran, reported that the highest
grain yield was obtained from farm manure
applied together with salicylic acid. The
average grain yield per unit area obtained
from the cultivars was 116.0-137.1 kg / da,
while the Kafkas variety yielded a unit area
of 116.0 kg / da, while the Ozbek variety
yielded 137.1 kg / ha unit area. In the
adaptation study conducted by Kaplan
(2015) in Van conditions in 2013-14
growing season, Ozbek variety yielded
105.6 kg / da Kafkas variety and 86.3 kg /
da unit area. Although the varieties are the
same, it is thought that the reason for the
different yields is that the rainfall in the year
when the researcher was conducted was
much lower than the rainfall in the year in
which this study was conducted, and the
organic fertilizers used in this study also
caused an increase in yield, especially with
precipitation. As can be seen from the Table
2, biological yield averages of organic and
inorganic fertilization in lentils varied
between 339.1-387.3 kg / da. While the
highest biological yield was obtained from
chicken manure application with 387.3 kg /
da, the lowest value was obtained from
control plots with 339.1 kg / da.
Moraditochaee et al. (2014) in Iran, the
highest grain yield was obtained from 25
ton / ha sheep manure and bio fertilizer
applied with 25 kg / ha nitrogen and 25 ton
/ ha farm manure and bio fertilizer applied
with 25 kg / ha nitrogen. Saket et al. (2014)
reported that there was no difference in
biological yield between organic fertilizers
used in lentils, and Zeidan (2007) reported
that the highest hay yield was obtained from
the highest dose of organic fertilizer. When
the biological yield averages obtained from
the cultivars were examined, the average
biological yield of the Kafkas variety was
found to be lower than the Ozbek variety
with an average biological yield of 340.7 kg
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/ da and 378.9 kg / da. Tiirk and Kog (2003)
reported that biological yield averages
varied between 179.618 - 236.319 kg / da,
while Karadeniz and Togay (2009) reported
that the average biological yield varied
between 140.46-420.03 kg / da. Average
harvest index of organic and inorganic
fertilizers varied between 32.8-37.4%.
While the highest harvest index was
obtained from chicken manure application
with 37.4%, the lowest value was obtained
from control plots with 32.8%. Sheep
manure and DAP followed the chicken
manure, respectively. Togay et al. (2005)
reported that they obtained the highest
harvest index from organic nitrogen in their
study using different nitrogen doses and
four different nitrogen forms in lentils,
Saket et al. They reported that it was
obtained from the application of
vermicompost and chicken manure. While
the average harvest index obtained from the
cultivars was 33.9% in the Kafkas variety,
it was 36.1% in the Ozbek variety.
Demirhan (2006), in his study with 16 lentil
varieties in Siirt conditions, the average
harvest index is 25.1-38.72%. In his
adaptation study conducted by Kaplan
(2015) under Van conditions, he reported
that the harvest index of lentil varieties
varied between 31.5-37.0%, and that the
Kafkas variety showed a lower harvest
index than the Ozbek variety. The findings
obtained are parallel to the findings of the
researchers. As can be seen in Table 4.2 the
average 1000 seeds weight of organic and
inorganic fertilizers varied between 32.8-
35.9 g. While the highest 1000 seeds weight
was obtained from chicken manure
application with 35.9 g, the lowest value
was obtained from control plots with 32.8 g.
There was no statistical difference between
sheep manure and DAP, which ranked
second. Zeidan (2007) reported that organic
fertilization in lentils increased a 1000 seeds
weight, and Saket et al. (2014) reported that
chemical fertilizers gave higher 1000 seeds
weight values than organic fertilizers in
their study of the effect of organic and
inorganic fertilization on yield parameters
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in lentils. The findings obtained are parallel
to the findings of the researchers. While the
average 1000 seeds weight obtained from
varieties was 33.6 g in Kafkas variety, it
was 34.6 g in Ozbek variety. Though the
1000 seeds weight is a characteristic of
varieties, it can be affected by
environmental conditions. Colkesen et al.
(2005) reported in their studies in
Kahramanmaras and Sanlwurfa that the
weight values of 1000 seeds take different
values in different locations in the same
varieties. Demirhan (2006) reported in his
study on lentils that the weight of thousand
grains varied between 26.25-65.5 g. As seen
in Table 2 the average protein ratio of
organic and inorganic fertilizers in the grain
varied between 21.68-24.36%. While the
highest protein ratio in the grain was
obtained from chicken manure application
with 24.36%, the lowest value was obtained
from control plots with 21.68%. There was
no statistical difference between sheep
manure and DAP, which ranked second.
Seth et al. (2008) reported that chicken
manure increases the nitrogen content in the
plant, Keshavarz et al. (2012) stated that the
highest nitrogen content in the grain is
obtained from sheep manure applied with
25% nitrogen, Moraditochaee et al. (2014)
reported that sheep and cow manure applied
together with nitrogenous manure increased
the nitrogen content in the grain. The
findings of the researchers and the results
obtained in this study are similar While the
average protein ratio in the grain obtained
from the cultivars was 23.41% in the Kafkas
variety, it was 22.44% in the Ozbek variety.
Although the ratio of protein in the grain is
a characteristic of varieties, it can be
affected by environmental conditions.

CONCLUSION

In this research, the effects of inorganic
and organic fertilizers on yield and some
yield components in Ozbek and Kafkas
varieties adapted to the region were
investigated. Inorganic fertilizers, which are
used extensively and unconsciously, except
for their economic aspect, cause significant
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damage to the plant and the environment,
especially the soil. These damages take a
long time to recover and sometimes it is not
possible to compensate. The fact that the
chemical inputs used within the framework
of efficiency enhancement efforts were of a
size that could threaten health caused
consumer preference to change again. In
this context, the organic agriculture system,
which increases food safety, has been
developed within the scope of agricultural
production. All the characteristics discussed
in the study were influenced by inorganic
and organic fertilizer applications in
significant ways. With the help of organic
fertilizers to be used in this study, the
possibilities of reducing dependence on
chemical fertilizers and recycling of organic
materials that are increasingly consumed
due to intensive agriculture were
investigated. In addition to these, in this
study, the differences between chemical
fertilization and the effects of different
organic fertilizer sources on yield and some
yield elements in lentils were revealed. As a
result, taking into account the other
characteristics discussed in the study,
Ozbek variety and 1 ton chicken
fertilization  per  decare can be
recommended for lentil cultivation in Van.
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Abstract

Fusarium spp is one of the major phytopathogenic microfungus
strains causing severe losses in many economically cultivated
crops. The soil-borne pathogen Fusarium solani has historically
been considered a serious agent across the globe, causing vascular
wilt and root rot in agroeconomic crops and eventually leading to
plant death. Three different concentrations (1 pl, 2 pl, and 4 pl) of
essential oils (EO) extracted from lavender (Lavandula officinalis
L.) and summer savory (Satureja hortensis L.) plants were mixed
separately with PDA medium, and their antifungal effect against F.
solani was investigated in vitro. When the results of the experiment
were evaluated statistically, it was determined that the increasing
concentrations of summer savory essential oil repressed the
mycelial growth of the fungus, while lavender oil did not have any
positive or negative effects. The inhibition activity of summer
savory EO on F. solani was calculated as 43, 53, and 90% at the
concentrations of 1, 2, and 4 pl, respectively. In this study, it was
found that summer savory EO, even at a minimum dose, had a
negative effect on agriculturally important wilt agent. In this
context, it can be asserted that summer savory EO is a promising
natural substance for the development of various fungicide
solutions to prevent fungal diseases caused by vascular origin.

795


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss4pp795-805
https://doi.org/10.46291/ISPECJASvol5iss4pp795-805

ISPEC Tarim Bilimleri Dergisi, 5(4): 795-805, 2021

1. INTRODUCTION

Fusarium solani, a  well-known
opportunistic agent that can be found in
every part of the world with varying
subspecies in saprophytic and parasitic
forms, is a cause of fungal infection in
animals and humans (Brayford, 1993;
O’Donnell et al., 2015; Tuxbury et al.,
2014). Surviving in the soil for years, the
agent can be spread over long distances
through wind, agricultural equipment, and
irrigation. Host plants infected with
different strains of fungus often exhibit
irreversible severe symptoms such as
wilting, die back, root and fruit rot (Al- Sadi
et al., 2014; Bueno et al., 2014; Yaseen and
D’Onghia, 2012). With its wide host range
on a global scale, F. solani has been
reported in many countries including
Turkey, Czech Republic, Japan, India, Iran,
the United States, Iraq, Malaysia, and
Germany (Kurt et al., 2020; Ondfej et al.,
2008; Sugiura et al., 2003; Ramteke et al.,
2019; Abedi-Tizaki et al., 2016; Romberg
and Davis, 2007; Hafizi et al., 2013;
Farahani-Kofoet et al., 2020). Essential oils,
also known as volatile oils, are natural oily
substances that are obtained from the
leaves, fruits, barks or roots of aromatic
plants. They are liquid at room temperature,
easily crystallized, usually colorless or light
yellow and have a strong odor. Distillation,
extraction, and pressing are commonly used
methods to obtain these oils. Until today,
more than 2000 chemical components have
been reported to be present in EOs, mainly
terpenes, phenylpropanes and compounds
containing small amounts of alcohols,
aldehydes, esters, phenols, nitrogen, and
sulfur (Celik and Celik, 2007; Kilig, 2008).
Due to the physiological effects of the
active compounds they have at the cellular
level, EOs are widely used singly or in a
mixed manner in the fields of aromatherapy
and industry. One of the most researched
aspects of EOs is related to their
antimicrobial and insect-repellent activities.
The effectiveness of these oils varies widely
depending on the type and amount of the
active ingredients they contain (Ceylan,
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1983; 1987; Linskens and Jackson, 1997,
Bayaz, 2014; Limoncu et al., 2017).
Previous studies in the literature provide a
wide-ranging documentation on the
antimicrobial functionality of EOs and their
contents. The antagonistic effect of EOs
against many viral, bacterial, and fungal
pathogens of plant and animal origin has
been well-investigated. The antibacterial
effect of EOs on many microorganisms,
including Gram (-) and Gram (+) bacteria,
has been extensively covered in the
literature (Nostro et al., 2000; El-Shazly et
al., 2002; Al-Howiriny, 2003; Sartoratto et
al., 2004; Chouhan et al., 2017; Gadisa et
al., 2019; Man et al., 2019; Gyorgy et al.,
2020). Some other studies have focused on
the antiviral activities of EOs. Bammi et al.
(1997) and Bishop (1995) reported that EOs
were effective inhibitors against the
replication of Epstein-Barr virus (EBV) and
Tobacco mosaic virus (TMV), respectively.
Today, there is a comprehensive
documentation on the inhibitory effect of
EOs against SARS-CoV-2, Influenza
A/WS/33, and herpes simplex virus type 1
(HSV-1) infections. The antifungal
properties of EOs vary depending on the
source and part of the plant, growing
environment, climate, and quantity. Many
plants in a broad spectrum, including sage,
laurel, cinnamon, thyme, lemongrass,
nettle, basil and geranium, have natural
fungistatic and/or fungicidally effective
essential oil compounds that tend to reduce
the growth of various fungal pathogens
(Angioni et al., 2006; Pinto et al., 2007;
Guynot et al., 2003; Wang et al., 2009;
Rasooli et al., 2006; Tzortzakis et al., 2007;
Sahin et al., 2004; Nguefack et al., 2009).
Increasing resistance to fungicides in plants
has led to the need for the development of
new antifungal strategies. Thanks to their
content of terpenoids, terpenes, and
aromatic compounds, EOs are one of the
main candidates for the development of
antifungal preparations (Bassole and
Juliani, 2012). In this study, we investigated
the anti-fungal activities of lavender and
summer savory essential oils against F.
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solani, one of the main fungal agents that
infect economically important crop plants,
in increasing doses under laboratory
conditions.

2. MATERIALS and METHODS
2.1. Experimental fungal isolate and
source of essential oils

From previous studies, a fungus (F.
solani) isolated from the diseased parts of
bean plants grown in Bingol province was
used as the experimental pathogen (Sarac
Sivrikaya et al. 2021). The essential oils of
lavender and summer savory plants used in
the experiments were extracted by a
commercial enterprise through the water
vapor distillation method using the
Clevenger apparatus. The essential oils
were kept in dark-colored and tightly closed
bottles at + 4 °C until use.
2.2. Culture media for inhibition tests

A common medium Potato Dextrose
Agar (PDA) was used for the purification
and growth of the fungal pathogen. The
prepared medium was sterilized, and
approximately 20 ml of liquid medium was
transferred to glass petri  dishes.
Immediately, 1 pl, 2 pl, and 4 pl of essential
oils were added to the PDA media to form
application groups. Each application was
carried out in 3 repetitions, as well as the
control groups with only the pathogen and
PDA medium without essential oil.
2.3. Preparation of pathogen fungus for
inoculum

F. solani was inoculated into the
prepared media and incubated for 7 days at
25 © C for growth. After fungal growth, 8
mm diameter fungal discs were cut out from
the culture medium to test the antifungal
activity of the oils.
2.4. Assessment of antifungal activity and
statistical analysis

To determine fungal inhibition, the
removed fungal discs were placed in the
center of the petri dishes containing PDA
medium, and the petri dishes were covered
with parafilm to prevent a possible
contamination. After 7 days of incubation at
24 £ 1°C, the diameters of fungal colonies
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were measured vertically and in separate
directions ignoring 8 mm fungal disc
diameters, photographed and recorded
(Benjilali et al., 1984). Percent inhibition
was calculated according to the formula
reported Deans and Svoboda (1990).

Inhibition rates (%) = £=&° x 100

gc

Analysis of variance (ANOVA) was used to
determine the differences between the
treatment groups. It was tested whether the
variances of the data were homogeneous,
and the means were compared using the
DUNCAN test. The statistical significance
was set at P<0.05.

3. RESULTS and DISCUSSION

F. solani is one of the most common
fungus species in agricultural production
areas worldwide (Saremi et al., 2011). Soil-
borne pathogen attack causes plant death
due to the development of root rot complex
on field and horticultural crops, resulting in
serious yield losses. Recently, it has been
reported by most researchers that essential
oils obtained from various medicinal and
aromatic plants can be used as natural
fungicides in the control of some plant and
bee diseases (Djihane et al., 2017; Tutun et
al., 2018). Many plant species can
synthesize species-specific EOs in different
amounts at different developmental stages
in different tissues. The biological activities
of essential oils vary considerably
depending on the genotype and ecological
environment of the plant and the test
method and microorganism used (Rota et
al., 2004; Yesil Celiktas et al., 2007).
Thanks to their chemical composition,
essential oils obtained from plants such as
sage, rosemary, laurel, oregano, clove,
thyme, cumin, lavender, lemongrass,
marjoram, mint, lemon balm, eucalyptus,
fennel, and cinnamon have been previously
used to control plant fungal diseases (Soylu
et al., 2005; Lee et al., 2007). In this study,
we investigated the antifungal effects of
lavender and summer savory EOs
containing chemical aromatic compounds
with antimicrobial properties. Under in
vitro conditions, the inhibitory effect of
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three different doses (1 pl, 2 pl, 4 pl) was
examined against mycelial growth of F.
solani, and their percentage inhibition
values were determined (Table 1). Summer
savory EOs clearly suppressed the mycelial
growth of the test pathogen F. solani, but

lavender EOs did not generate any
noticeable results. Summer savory oil
showed a biological activity at increasing
doses, which was confirmed both
statistically and by the radial inhibition zone
(Figure 1).

Table 1. In vitro antifungal activity of S. hortensis and L. officinalis essential oils against F. solani

Extracts types Dose z%' uon Mean growth diameter (mm)
4 ul 90.0 10,75
S. hortensis 2 ul 53.0 33,25°
1 ul 43.0 39,00°
4 ul 3.0 60,75¢
L. officinalis 2 ul 3.0 61,00¢
1 ul 3.0 62,00%
NC** = 0.0 62,75°

*The difference between the means with the same letters in the same column is not statistically significant (p<0.05) **NC: no-

treatment control

Figure 1. The anttifungal activities of 4 ul of S. hortensis and L. officinalis EOs against F. solani isolated from P. vulgaris in
glass petri dishes containing PDA medium. A: S. hortensis EOs treatment, B: L. officinalis EOs treatment; C: NC (No-

treatment control)

Lavender, belonging to the Lamiaceae
family, has two main important
antimicrobial chemical compounds: linalyl
acetate and linalool (Smigielski et al.,
2013). Due to their antibacterial, antifungal,
and healing properties, EOs extracted from
some species of genus Lavandula are one of
today's popular topics. Lavender EOs have
been extensively used as a strong
antimicrobial agent to eliminate foodborne
pathogens, such as Escherichia coli,
Salmonella typhimurium, Staphylococcus
aureus, S. epidermidis, Bacillus cereus, and
Listeria monocytogenes, and L. innocua as
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well as other bacteria (Clostridium
perfringens, Pseudomonas aeruginosa,
Proteus vulgaris, Enterobacter aerogenes)
(Dadalioglu and Evrendilek, 2004; Nikolis
et al., 2014; Djenane et al., 2012; Varona et
al., 2013; Viuda-Martos et al., 2011).
Furthermore, some previous studies on
lavandula EO focused on its inhibitory
effect against human fungal strains
including Candida albicans and Aspergillus
niger, and while some others focused on
controlling various phytopathogenic fungi
(Tarek et al., 2014). Yohalem and Passey,
(2011) reported that L. angustifolia and L. x
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intermedia EOs were toxic to the wilting
agent Verticillium dahlia in the strawberry
plant. The essential oil from L. stoechas,
another species of the genus Lavender, was
reported to have an effect as a biofungicide
by negatively affecting the membrane
integrity of the gray mold (Botrytis cinerea)
and wilting pathogen (V. dahlia) in tomato
plants (Kadoglidou et al., 2011; Soylu et al.,
2010). Additionally, a different study
showed that EO from L. stoechas was
effective against Phytophthora infestans,
which is responsible for late blight disease
in tomato (Soylu et al., 2006). In contrast,
other reports showed that EO extracted
from L. angustifolia had a moderate
antifungal effect against B. cinerea,
Rhizopus stolonifer, and A. niger, which are
critical fungal pathogens in the postharvest
stage of strawberries (Hadian et al., 2008).
Similarly, Lopez-Reyes et al. (2010)
showed that essential oil from L. officinalis
exhibited a low toxicity against B. cinerea
and Penicillium expansum fungal infection
in postharvest apples, which is consistent
with the results obtained for L. officinalis
EO against F. solani in the present study. As
can be seen in the abovementioned studies,
lavender essential oils were reported to have
a unique fungicidal activity against
different fungi species depend on the
lavender species from which they were
extracted. But, the results of our study
showed that lavender oil did not exhibit any
statistically significant toxicity against soil-
borne fungus F. solani, even in the
increasing doses. In a previous study, the
low antifungal efficacy of L. hybrida and L.
angustifolia essential oils was attributed to
the insufficiency of thymol and carvacrol
components (Giordani et al.,, 2004).
Possibly, the same applies to our study, and
therefore, antifungal activity could not be
determined at the doses used in the present
study. A striking point to note in Figure 1 is
that there is a minimal difference between
the inhibition effects of the lavender
essential oil applications. In this context, it
is necessary to apply a higher concentration
than we used in order to observe the
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inhibition zone against F. solani fungus. Al
—Naser and Al- Abrass (2014) support this
idea in that they used the same essential oil,
but obtained by the GC-MC method, and
found a broad spectrum fungistatic activity
against F. solani, F. oxysporum, and A.
niger, possibly due to the fact that they used
higher amounts of essential oil (500, 1000,
and 1500 pl) than ours (1, 2, and 4 pl). As a
result, most reports have supported that
lavandula EOs can be used, to some extent,
as an alternative to the synthetic fungicides
being used currently. The summer savory-
associated antifungal outputs were reported
to be more remarkable than the others, and
several previous studies supported the
potential antifungal activity of Satureja
hortensis. We found that the test pathogen
was more susceptible to summer savory
EOs compared to lavender oil, even in
minimal doses. Summer savory essential oil

contains active ingredients  with
antimicrobial and food preservative
properties, mainly phenol derivative
carvacrol, cyclohexone, cymene, and

thymol (Ozkalp and Ozcan, 2009). Sahin et
al. (2003) tested hexane and methanol
extracts of summer savory against 55
bacterial species, and 31 isolates of 1 yeast
and 4 fungus species and reported that
Hexane extracts were toxic to a wide range
of test microorganisms, but both extracts
did not display inhibition against
phytopathogenic fungi Alternaria alternata,
A. flavus, Fusarium oxysporum, and
Penicillium spp, suggesting that EOs have
more fungicidal activity than extracts. Like
our study, Dikbas et al. (2008) supported
these results and reported that summer
savory EOs reduced the development of
fungal pathogens (A. flavus) in vitro even at
low concentrations (25, 12.5, and 6.25
pl/mL). The results of our study for
inhibition effect are supported by several
previous studies, such as Ozcan and Boyraz
(2000) for six moulds (F. oxysporum f. sp.
phaseoli, Macrophomina phaseoli, B.
cinerea, Rhizoctonia solani, A. solani, and
A. parasiticus), Usanmaz Bozhiiyiik et al.
(2019) for eight Fusarium species (F.
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avenaceaum, F. culmorum, F. equiseti, F.
graminearum, F. oxysporum, F.
sambucinum, F. semitectum, and F. solani),
and Usanmaz Bozhiiyiik et al. (2015) for
agricultural  pathogenic fungus group
(Botrytis sp., F. equiseti, Nigrospora
oryzae, P. capsici, and R. solani). The
fungicidal potential of essential oils has also
been showed against human and plant
fungal pathogens such as A. citri, Alternaria
sp., Bipolaris sorokiniana, and
Acremonium sclerotigenum (Yazdanpanah
and Mohamadi, 2014; Mafakheri and
Mirghazanfari, 2018).
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Mardin ili Kiziltepe flcesi Koylerinde Tarimsal ve Toplumsal
Degisme

Ozet

Bu ¢alismanin amaci1 Mardin ili Kiziltepe ilgesine bagli Akyazi,
Sandikli, Kuyucak, Demirkapi, Biiyiikdere ve Alagoz koylerinde
yasayan ve tarimsal faaliyetlerle ugrasan ailelerdeki tarimsal ve
toplumsal degisme egilimlerini ortaya koymaktir. Bu amacla ayni
aile icindeki ii¢c kusakla gortisiilerek kusaklararasi analiz yapilmis
ve istatistiksel olarak kusaklar karsilastirilmistir. Arastirmanin ana
materyalini bu kusaklardan bireysel goriigme yoluyla elde edilen
birincil veriler olusturmus ve toplamda 100 haneden 421 kisi ile
gorilisiilmiistiir. Arastirma alanindaki kusaklararasi farkliliklar
degerlendirildiginde, birinci kusaktan tigiincii kusaga dogru gerek
demografik gerekse tarimsal yapida 6nemli degismeler oldugu
saptanmistir. Ozellikle tarimsal yapr baglaminda, ortalama giftgi
yasinin yiikselmesi ve tigiincii kusagin tarimi terk etme egiliminin
yiiksekligi ile arastirma alaninda sulu tarima baglh olarak degisen
irin deseni bu aragtirmanin en Onemli bulgulart olarak
saptanmustir. Elde edilen bulgular neticesinde yapilabilecek en
onemli Oneri ise, Ugiincli kusag1 kirsal alanda tutabilecek sosyo-
ekonomik ve tarimsal igerikli politikalarin uygulanmasi olup; bu
politikalar yerinde kalkinma, goég¢ii Onleme, tarimsal arazilerin
korunmasi ve tarimsal siirdiiriilebilirlikle ilgili olmalidir.

Agricultural And Social Change In The Villages Of Kiziltepe
District Of Mardin Province

Abstract

The aim of this study is to reveal the agricultural and social change
trends in families living in Akyazi, Sandikli, Kuyucak, Demirkapi,
Biiyiikdere and Alagoz villages of Kiziltepe district of Mardin
province and engaged in agricultural activities. For this purpose,
intergenerational analysis was made by interviewing three
generations in the same family and the generations were compared
statistically. The main material of the research was the primary data
obtained from these generations through individual interviews, and
a total of 421 people from 100 households were interviewed. When
the intergenerational differences in the research area are evaluated,
it has been determined that there are significant changes in both
demographic and agricultural structure from the first generation to
the third generation. Especially in the context of agricultural
structure, the increase in the average farmer age and the tendency
of the third generation to leave agriculture and the changing product
pattern depending on irrigated agriculture in the research area were
determined as the most important findings of this research. The
most important suggestion that can be made as a result of the
findings obtained is the implementation of socio-economic and
agricultural policies that can keep the third generation in rural areas.
These policies should be related to in situ development, prevention
of migration, protection of agricultural land and agricultural
sustainability.
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GIRIiS

Yasamakta oldugumuz  21.yiizyilin
temel niteligi, bircok kokli degisikliklerin
olmasi ve bu degisikliklerin farkli alanlarda
ve aymt anda birbirleriyle ilgili olarak
gerceklesmesidir. Ustelik bu degismelerin
hiz1 bilimsel ve teknolojik alanlardaki
yenilik ve gelismelerin etkisiyle gittikce
artmaktadir (Hesapgioglu,  1997).
Toplumsal degisme kavrami son ylizyilda
iizerinde durulan 6nemli konulardan biridir.
Ozellikle, sanayilesme ve buna bagli olarak
kentlesmenin artmasiyla birey ve toplum
hayatinda meydana gelen degisme ve
problemler, bu konunun arastirmacilar
tarafindan derinligine ve ciddi bi¢imde
calisitlan bir konu haline gelmesini
saglamistir. Toplumsal degismeyi Ginsberg
(1956), toplumsal yapidaki degisme, yani
toplumun biiytikliigiinde, parcalari
arasindaki kompozisyon ya da dengede
veya Orglitlenme seklinde meydana gelen
degismeler olarak, Berelson ve Steiner
(1964) ise ailenin oOrgiitlenisindeki, hayat
kazanma yollarindaki, dinsel
davranislarindaki, insanlar  tarafindan
benimsenen degerlerdeki ve kullanilan
teknolojideki degismeleri olarak (Akt:
Kongar, 1981) tanimlamistir. Toplumsal
degisimi, belirli sosyal yapinin zaman
icinde yasadigi farklilasmalar olarak
adlandirabilir; degisimin her daim bir diizen
ile sonuglandigin1 ve bir sosyal yapi
meydana c¢ikardigint (Akpmar ve ark.,
2013) soyleyebiliriz.  Bu  ¢ercevede
toplumsal degisimi etkileyen pek ¢ok tekil
unsur olmakla birlikte bunlan fizik-cografi
etkenler, demografik degisimler, bilimsel
ve teknik gelismeler, iktisadi etkenler, din
ve diinya goriisli ve sosyal hareketler olmak
iizere alti ana baslik altinda gruplamak
miimkiin olup; toplumsal yapr ile iliskili her
unsur ayn1 zamanda onun degisimini az ya
da cok etkilemektedir (Akpmar ve ark.,
2013). Toplumsal degisme agisindan kirsal
alanlara bakildiginda, kirsal kalkinma
caligmalarinin basladigr 1950’li yillardan
giiniimiize kirsal alanlar ve tarim
sektoriinde de onemli degismeler yasandigi
goriilmektedir. Bu baglamda teknoloji,
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ulasim, haberlesme, egitim, saglik vb.
sektorlerde meydana gelen gelismeler,
kirsal alanlarin toplumsal ve tarimsal
yapisinda da, Ozellikle demografik ve
ekonomik yapi olmak iizere, degismeler
meydana getirmistir. Kirdan kente yapilan
gocler, egitim diizeyinin yiikselmesi, cocuk
sayisinin azalmasi, ilk evlilik yasmin
yikselmesi gibi sosyo-demografik
gostergeler toplumsal yapi i¢in; tarimsal
mekanizasyon diizeyinin artmasi, arazi
tasarruf seklinin degismesi, tarim dis1 gelir
kaynaklarinin artmasi gibi gostergeler de
tarimsal yapida meydana gelen degismelere
ornek verilebilir. Kantar’a gore (2000)
kirsal niifus oraninin azalmasi, GSMH’da
tarimin  paymnin azalmasi da  kirsal
yasamdaki temel degisim gostergeleri
olarak ifade edilmektedir. Merter’e gore
(1990), Tirkiye’de toplumsal degisme
tzerinde, 1950’den sonraki kalkinma
caligmalar1 ve 1961°de baglayan Planh
Kalkinma Donemleri etkili olan unsurlardir.
Degisik yazarlar tarafindan da (Aksit,1985;
Kiray,1998; Merter,1990) Tiirkiye’nin
toplumsal degismesinde 1950 yili referans
noktasi olarak alinmaktadir. Nitekim
Rostow (1966) iktisadi gelisme teorisinde,
Tiirkiye’nin 1950’11 yillarda kalkisa gecis
asamasinda oldugunu ifade eder. Kirsal
toplumlarin  de§ismesinde sanayilesme,
niifus  yapisindaki  degisme, tarimda
makinelesme, i¢ ve dis gocler, kentlesme,
karayollar1 ve vasitalarindaki geligsmeler,
kitle iletisim ve haberlesme imkanlarinin
artmasi etkili olurken; tarimsal yapida ise
Ozellikle sulu tarim imkanlari, tarimsal
mekanizasyonun geligmesi, tarimda
gelirlerin  artmasi, gocler ve pazar
ekonomisine gecis etkili olmustur (Merter,
1990). Davran ve ark.’na gore (2017a),
ozellikle son yillarda, tarim sektoriiniin
i¢cinde bulundugu sosyo-ekonomik sorunlar,
uygulanan tarim politikalari, AB uyum
siireci, iklim wvb. faktorlerin olumsuz
etkileri, dreticileri tarimdan  kopma
asamasina getirmekte; Ozellikle tiglincii
kusakta tarimi terk etme egilimleri oldukg¢a
yliksek diizeye ulagsmaktadir. Yine aym
yazarlara gore bu durum, zaten halihazirda
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yaganan issizligi, kente gogli, tarimda
kendine yeterliligin azalmasini, tarim
topraklarinin satilmasini ve diger bir ¢ok
sorunu daha da artiracaktir (Davran ve ark.,
2017a). Boyraz (2021) tarafindan Toros
Dag koylerinde yapilan ¢calismada genglerin
%77.5’inin; Davran ve ark. (2017a)
tarafindan Gaziantep’in koylerinde yapilan
caligmada ise genglerin %59.5’inin kirdan
kente gbd¢ etme egiliminde olduklar
saptanmistir.  Boyraz’in  calismasinda
(2021), arastirmanin en 6nemli bulgusu
olarak, kirdan kente gdcilin devam edecegi
belirtilmis ve geng niifusun kdyde diizenli
gelir kazanimi durumunda bile koyde
yasamak yerine kenti tercih ettikleri ifade
edilmistir. Yukarida verilen bilgilere bagh
olarak bu c¢alismada, Mardin ili Kiziltepe
flgesi Koylerinde yasayan ve tarimsal
faaliyetlerle ugrasan ailelerdeki tarimsal ve
toplumsal degisme durumunu ortaya
koymak, ailelerin tarimi terk etme
egilimlerini saptamak ve ¢oziim Onerileri
sunmak amaclanmaistir.

MATERYAL ve YONTEM
Materyal

Bu aragtirmanin ana materyalini Mardin
ili Kiziltepe ilgesine bagli Akyazi, Sandikli,
Kuyucak, Demirkapi, Biiytikdere ve Alagoz
koylerinde yasayan ve tarimsal {iretim
faaliyetinde bulunan 100 aileden/tarimsal
isletmeden elde edilen birincil veriler
olusturmaktadir. Bunun yanm sira konuyla
ilgili ikincil veriler kullanilmis; arastirma
stiresince gozlemlerden de yararlanilmastir.

Veriler ~ 2017-2018  yili  igerisinde
aragtirmacilar  tarafindan  toplanmustir.
Arastirmada Davran ve ark. (2017a)

tarafindan hazirlanan goriisme formu
kullanilmustir.
Formda yer alan sorular iki bdliim olup;
toplumsal yap1 (sosyo-demografik yapi,
yas, egitim, medeni durum, sosyal giivenlik
durumu, siyasete katilim vb.) ve tarimsal
yapidan (arazi genisligi, arazi tasarruf sekli,
tarimsal sigorta durumu vb.) olusmaktadir.
Yontem

Zaman boyutu, degisimi
kavramsallastirmak i¢in gerekli olan 6nemli
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bilesenlerden birisidir. Ayni1 zamanda
degisimin vadesi, degisimin Olcegi ile de
ilgilidir. Bu bakimdan uzun, orta ve kisa
vadeli toplumsal degisimler bulunmaktadir.
Vade hakkinda her ne kadar goreceli bir
kavrayis so6z konusu olsa da, toplumsal
degisimin etkilerini dikkate alarak bir
degisim vadesi konusmak miimkiindiir
(Akpmar ve ark.,, 2013). Orta vadeli

degisimler,  toplumsal  yapida  bir
arastirmacinin tim boyutlariyla
izleyebilecegi uzunluk ve kapsamdaki

degismeler olarak nitelenebilir. Ornegim
tarimsal mekanizasyonun ortaya ¢ikmasi ile
birlikte kdy toplum yapisinda meydana
gelen farklilagmalar bu konuda 6nemli bir
ornektir (Akpinar ve ark., 2013). Bu
caligmada incelenen zaman aralig1 orta
vadeli degisim siirecini ifade etmekte olup;
caligsma yapisal-fonksiyonel yaklasimla ele
alinmistir. Toplumsal ve tarimsal degismeyi
ortaya koyabilmek icin kusaklararasi analiz
yapilmistir
Kusak terimi

Bir nesil ile 6teki arasinda gecen donemi
ifade etmekte olup (Marshall, 1999) bu
calismada 3 kusaktan (I. Kusak: Baba; II.
Kusak: Ogul; III. Kusak: Erkek Torun/lar)
bilgi alinmistir.. Arastirmadaki birinci
kusagin ortalama yas1 68.04, ikinci kusagin
50.37 ve tgiincii kusagin ise 24.98 olarak
bulunmustur. Orta vadeli degisimi eski
tarthciler nesil kavramu ile ifade etmislerdir
ve buna gore nesiller arasindaki gecisi ifade
eden kirk y1l, bir toplumsal yapida kapsamli
degisikliklerin meydana gelmesi i¢in yeterli
(bazen de gerekli) bir siire olarak
goriilmiistiir (Akpmar ve ark., 2013).
Dolayisiyla ele alman birinci ve ikinci
kusagin ortalama yaslarinin 40 yili gegmesi

nedeniyle, toplumsal degismenin
kusaklararasinda  ortaya  konabilmesi
mimkiindiir.
Arastirmada  kullanilan  toplumsal
degisme kavrami

Gelisme, kalkinma, biiylime,

modernlesme vb. kavramlarin aksine notr
bir kavramdir ve igerisinde pozitif veya
negatif bir yargi barindirmaz (Kongar,
1995; Tiirkdogan, 2006). Degisme her
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toplumun temel bir karakteristigidir ve
devamlilik  gosterir.  Degisme  hizi
toplumdan topluma degisiklik gdsterir.

Geleneksel toplumlarda degisme daha
yavas bir sekilde olurken, endiistriyel
toplumlarda daha hizli bir bigimde
gerceklesir.  Degisme bazi  toplumsal

sorunlara ¢oziim getirirken, beraberinde bir
takim sorunlar da yaratabilir. Degisme en
basit olarak toplumun kiiltiiriiniin, yapisinin
ve toplumsal davraniglarinin zaman iginde
farklilasmasidir. Degisme bir anlamda
toplumsal yapinin farklilasmasidir. Sosyal
sistem i¢indeki yapisal-fonksiyonel iligkiler
sistemin  biitiinligiini ve  dengesini
korumaktadir. Herhangi bir degiskende
goriilen farklilasma digerlerini de dogal

olarak etkilemektedir (Gokge, 1976).
Glinlimiiz toplum bilimcileri, 06zellikle
Birlesik  Amerika’da, toplumun  alt

sistemlerindeki degismeleri aciklamaya ve
toplumsal degisme dinamigini “Yapisal
Fonksiyonel” yaklasimla ortaya koymaya
caligmaktadirlar (Kongar, 1995).
Arastirma alanini olusturan

Mardin Ili, kalkinmada birinci derecede
oncelikli il (Anonim, 2017) olmasi
nedeniyle gayeli olarak seg¢ilmistir. Ayrica,
Tiirkiye’nin 6nemli ovalarindan biri olan ve
1990’Ih yillardan sonra hizli bir tarimsal
degisim yasayan Kiziltepe’de, sulamali
tarimla beraber ayni yil i¢inde ¢ift {irlin
sistemine gecilmistir (Celik ve Sonmez,
2013).
Arastirma koyleri

En yogun niifusa sahip Kuyucak,
Biiyiikdere, Akyazi, Sandikl1 ve
Demirkap1i’dan olusmustur. Kdyler yogun
niifusa sahip olmalar1 nedeniyle gayeli
olarak se¢ilmistir.
Goriisme yapilan Kisiler

Muhtarliktan alman kayitlara gore
secilmis ve buna gore bu bes koylin toplam
niifusunun  2.354  kisiden  olustugu
saptanmistir. 2017 yil1 Tiirkiye Hane Halki
Biiytikliigii Haritasina gore (Anonim, 2019)
Mardin ili ortalama hanehalki genisligi 5.2
kisidir. Arastirma kdylerinin toplam
niifusu, ortalama hanehalki genisligine
boliinerek (2354/5.2) hane sayis1 453 olarak
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bulunmustur. Bu  hanelerden %20
ornekleme orani ile 90.6 adet hanehalki ile
goriisme yapilmast planlanmis; toplamda
100 hane ile goriismeler tamamlanmuistir.
Gortigiilen 100 hane, toplamin %20’sini
temsil etmektedir. Secilen kdylerdeki
isletmeler ve aileler iiretim deseni, ortalama
gelir, iiretim yontemi, ortalama isletme
blyiikligi, isglici  kullanimi,  arazi
milkiyeti, pazarlama yapisi, tarim dis1
meslek yapilanmasi, sosyo-kiiltiirel yapi,
yerlesme ve konut big¢imleri, gelenek ve
gorenekler,  yeme-igme ve  giyim
aliskanliklar1  vb.  konular  agisindan
birbirine benzer 0Ozellik gostermektedir.
Diger bir ifadeyle arastirma alanit homojen
karakterdedir. Alanin homojen olmasi,
belirlenmis bir oran {izerinden (%20) 6rnek
cekilmesi i¢in Onemli bir ozelliktir. 453
haneye sahip olan bu kdylerde, baba-ogul
ve erkek torun(lar) olan 100 hane gayeli
olarak sec¢ilmis ve ii¢c kusak ile goriismeler
yaptlmistir. Calismada erkeklerin tercih
edilme nedeni, arastirma alaninda toprak
sahibi ve tarimsal kararlarda s6z sahibi olan
kadin iiretici bulunmamasindan
kaynaklanmaktadir. Arastirma alaninda 100
birinci, 100 ikinci ve 221 iiglincii kusak
olmak tizere toplam 421 kisi ile bireysel
goriisme yapilmustir.

Arastirmada kullanilan analizler
Ortalamalar, ylizde dagilimlar  vb.
tanimlayict istatistikler ile parametrik
olmayan Kruskal-Wallis testinden

olusmustur. Bu test parametrik olmayan
ikili Ornekler iizerinde uygulanir; amact
ikiden fazla 6rnek degerinin benzer yapida
olup olmadigini test etmektir (Nakip, 2005).
Arastirmada {iclincli  kusagin  tamami
yetiskin  olmadig1 i¢in, tarimsal ve
toplumsal degisme incelenirken evlilik,
egitim ve meslek agisindan farkli asgari yas
diizeyleri kullanilmistir. Buna gore evlilik
yapilanmasinda 15 yas ve iizeri dikkate
alimmis (189 kisi) ve buna gore bekar veya
evli olma durumu ortaya konmustur.
Arastirma alaninda evli olan, 15 ve iizeri
yastaki iiclincii kusagin sayisi toplam 51
kisidir. Ortalama ilk evlilik yasi, evlilik
karari, ortalama cocuk sayisi, aile bigimi,
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yakin akraba evlilii ve ortalama aile
genisligi 51 kisi iizerinden hesaplanmustir.
Egitim yapilanmasinda 6 yas ve tizeri (214
kisi); meslek yapilanmasinda ise 15 yas ve
tizeri dikkate alinmustir. Meslek
yapilanmasinda, alandaki 68renci oraninin
yiiksek olmasi nedeniyle, “6grencilik” de
meslek smiflamasinda gosterilmis; ancak
meslek dagilimi hesaplamalarinda
Ogrenciler, 15 yas tizeri olan 189 kisiden
cikartilmistir. Buna gore 15 yas istii 189
kisinin 86’s1 6grenci (%45.5) olup; ciftci,
esnaf veya memur olarak calisan tgilincl
kusagin hesaplamalar1 103 kisi iizerinden
yapilmistir.  Verilen  tablolarda  tiim
kusaklarla ilgili dikkate alinan 6rnek sayisi
(N) belirtilmisgtir.

BULGULAR ve TARTISMA
Toplumsal Degisme Egilimleri
Sosyo-demografik Yapi

Arastirma alani i¢in ortalama yag 47.8 yil
olarak bulunmustur. Bu deger birinci
kusakta 68.04, ikinci kusakta 50.37, tiglinci
kusakta ise 24.98 yildir. Birinci kusagin
yaklagik tamami, ikinci kusagin yaklasik
iicte biri ve lgciincii kusagin ise sadece
%7.2’st  kOoyde dogmustur. Arastirma
alanindaki aile bi¢imi genis aileden
cekirdek aile bicimine degismistir. Birinci
ve ikinci kusaktaki yiiksek evlilik oranina
ragmen ugiincii kusagin yaklagik {icte biri
(%27.00) evlidir. Evlilik kararinda, sadece
ailelerin karar vermesiyle evlenen birinci ve
ikinci kusaga gore lciincii kugsakta aileyle
birlikte tigiincii kusagin da fikrinin alindig1
yapiya dogru degisim olmustur. Ortalama
ilk evlilik yast birinci kusaktan iiglincii
kusaga 4.08 yas yiikselmistir. Birinci
kusakta 9%72.0 olan yakin akraba evliligi
orani lclincli kusaga dogru oldukca
azalmistir. Aile basina diisen ortalama
cocuk sayisinda birinci kusaktan ii¢lincli
kusaga dogru 4.07 kisi/cocuk azalma
goriilmektedir. Birinci kusakta aile basina
ortalama 7.74, ikinci kusakta 5.12, ii¢iincl
kusakta ise 3.67 cocuk diismektedir. Egitim
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diizeyinde birinci kusaktan iiclincli kusaga
onemli degismeler bulunmaktadir. Birinci
kusaktan ikinci kusaga okuma yazma
bilmeyenlerin  sayis1  6nemli  Olgiide
azalmakla birlikte, her iki kusakta da agirlik
ilkokul mezuniyetinde yogunlasmaktadir.
Ucgiincii kusakta ise egitim seviyesi ilk iki
kusaga gore yiikselmis ve lise (%34.6) ile
iniversitede  (%23.8)  yogunlagmistir.
Meslek yapilanmasinda birinci  kusagin
%95.0’1 ile ikinci kusagin %63.0’liniin
sadece ciftcilik ile ugrastigi saptanmustir.
Meslek yapilanmasinda, oOzellikle ikinci
kusakta, tarimla birlikte %25.0 oraninda
serbest meslek ve %9.0 ile memurluk ortaya
cikmistir. Uglincii kusakta cift¢i olanlarmn
orani birinci ve ikinci kusaga gore onemli
derecede dismiis (%21.4); memur ve
esnaflik ise, ikinci kusagin aksine, tarim
olmadan tek basina devam edilen
faaliyetlere donmiistiir. Ancak lglincii
kusakta oOnemli olan durum, 06grenci
olanlarin oraninin  %45.0 ile &nemli
diizeyde olmasidir. Ogrencilik her ne kadar
meslek olmasa da, ti¢iincii kusagin yaklasik
yarist Ogrencidir ve egitimlerine devam
edememeleri veya tarim dis1 istihdam
imkanlarina sahip olamamalar1 halinde
“gizli 1ss1z” olarak c¢iftcilige devam edecek
olmalar1 nedeniyle 6nemlidir. Dolayisiyla
birinci kusaktan {cilincii kusaga c¢ifteilik
yapanlarinin orani diigiiyor gibi goriinse de
ontimiizdeki 5-10 yil igerisinde bu durum,
iclincli  kusagin egitim ve tarim dis1
istthdam durumuna gore sekillenecek; bir
diger ifadeyle ikinci kusaga benzer yapi
devam edebilecektir. Demografik yapida
meydana gelen kusaklararasi degismelerle
ilgili ylzde dagilimlar Tablo 1’de
verilmistir. Demografik yap1 ile ilgili olarak
yapilan istatiksel analizlerde, dogum yeri ve
yakin akraba evliligi harig, incelenen tiim
degiskenlerde birinci kusaktan ii¢lincii
kusaga dogru anlamli degismeler oldugu
saptanmistir. S6z konusu analiz sonuglari
da Cizelge 1’de verilmistir.
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Cizelge 1. Kusaklara gore sosyo-demografik gostergelerde meydana gelen degismeler

Sosyo-Demografik I.Kusak II.LKusak III.Kusak Kruskall Wallis Test
Gostergeler Sonucu
Dogum Yeri (%) N=100 N=100 N=221 426
Koy 97.0 35.0 7.2
Sehir-ilge 3.0 65.0 92.8
Aile Bicimi (%) N=100 N=100 N=51 .000
Genis 96.0 60.0 27.5
Cekirdek 4.0 40.0 72.5
Medeni Hal (%) N=100 N=100 N=189 .000
Evli 100.0 96.0 27.0
Bekar - 4.0 73.0
Evlilik Karar (%) N=100 N=100 N=51 .002
Aile 79.0 52.0 314
Aile+kendi 21.0 48.0 68.6
Yakin Akraba Evliligi (%) N=100 N=100 N=51 162
Var 72.0 43.0 15.7
Yok 28.0 57.0 84.3
Egitim (%) N=100 N=100 N=214 .000
0OYD 57.0 14.0 3.7
oY 2.0 1.0 5.1
iM 34.0 36.0 13.6
oM 3.0 18.0 19.2
LM 3.0 24.0 34.6
UM 1.0 7.0 23.8
Meslek (%) N=100 N=100 N=103 .000
Ciftci 95.0 63.0 21.4
Serbest Meslek 4.0 25.0 48.5
Memur 1.0 9.0 30.1
Ogrenci -- 3.0 45.5
Ortalama Yas 68.04 50.37 24.98
Ortalama lilk Evlilik Yasi 21.59 23.59 25.67 .000
Ortalama Cocuk Sayisi 7.74 5.12 3.67 .000
Ortalama Aile Uye Sayisi 9.70 7.80 5.60 .000

Arastirma  alaninda

sosyo-demografik

kusakta sirasiyla hacca gitme ve saglikli

yapida saptanan bu degismeler Gaziantep
kdylerinde yapilan ¢alisma (Davran ve ark.,
2017a) ile oldukca benzerlik
gostermektedir.
Gelecek beklentisi

Arastirma alaninda goriisiilen kisilere,
gelecege dair beklentilerinin ne oldugu
sorulmus ve Onem diizeyine gore
aciklamalar1 istenmistir. Buna gore birinci
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olma; ikinci kusakta sirasiyla saglikli olma
ve sehre yerlesme; lciincli kusakta yine
sirastyla saglikli olma ve evlenme en
onemli birinci ve ikinci beklentiler olarak
aciklanmustir. Tkinci kusakta hacca gitme ve
torun sahibi olma, ti¢iincii kusakta ise sehre
yerlesme ve ¢ocuk sahibi olma {igiincii ve
dordiinci en oOnemli beklenti olarak
aciklanmistir (Cizelge 2).
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Cizelge 2. Kusaklara ve 6nem diizeyine gore gelecek beklentisi

Kusaklar 1. Beklenti 11. Beklenti 111. Beklenti 1V. Beklenti

I. Kusak Hacca Gitme Saglikli Olma Ev alma ---
(%54.0) (%35.0) (%11.0)

I1.Kusak Saglikli Olma Sehre Yerlesme Hacca Gitme Torun sahibi olma
(%33.6) (%32.0) (%17.4) (%17.0)

II.Kusak Saglikli Olma Evlenme Sehre Yerlesme Cocuk sahibi olma
(%32.3) (%31.2) (25.4) (%11.1)

Arastirma alaninda goriisiilen kusaklarin
gelecek ile ilgili beklentileri, Gaziantep
koylerinde yapilan ¢alisma (Davran ve ark.,

2017a) ile oldukc¢a benzerlik
gostermektedir.

Sehre yerlesme ve siyasete katilma
egilimi

Arastirma alaninda sehre yerlesme
egilimi birinci ve ikinci kusakta oldukca
diisik diizeydeyken, iclincii  kusakta
oldukca yiiksek olup, iiclincii kusagin
%83.3’li sehre yerlesme egilimindedir.
Uciincii kusak sehre yerlesme ile birlikte,
gerek egitim almalar1 gerekse tarimsal arazi
yetersizligi nedeniyle, tarimsal faaliyetleri
birakmay1, terk etmeyi diisiinmektedir.

Tirkiye’de yapilan ¢caligmalarda da (Davran
ve ark., 2017a; Davran ve ark., 2017b;
Keskinkilig ve Davran, 2018; Boyraz ve
Davran, 2021) genclerde tarimi terk etme
egilimi saptanmistir. ikinci kusakla ilgili
onemli bir konu ise sehre yerlesme
konusunda kararsiz olanlarin oraninin
yiiksek (%66.7) olmasidir. Bu kararsizligin
nedeni ise ekonomik yetersizlik, bir diger
ifadeyle tarimsal faaliyetlerin getirisinin
diisiik olmasi seklinde acgiklanmistir. Sehre
yerlesme egilimi ile ilgili olarak yapilan
istatiksel analizde, birinci kusaktan tigiincii
kusaga dogru anlamli farklilik oldugu
saptanmustir. Ilgili degerler Cizelge 3’de
verilmistir.

Cizelge 3. Kusaklara gore sehre yerlesme egilimi (%)

I.Kusak |ll. Kusak |lll. Kusak Kruskall Wallis
Sehre Yerlesme Egilimi Test Sonucu
Evet 3.3 83.3
Hay1r 93.4 26.7 13.3 011
Kararsiz 3.3 66.7 3.4

Arastirma alaninda siyasete katilma egilimi
her ii¢ kusak icin de oldukgca diisiik
diizeydedir. Birinci kusagin %87.0’1, ikinci
kusagin %81.0’1 ve {ligiincli kusagin %85.0’1
siyasete katilmaya kesinlikle karsidir.
Kararsiz olanlarin orani birinci kusaktan
iiclincli kusaga sirastyla %7.0, %9.0 ve
%11.0°dir.  Siyasete katilma  egilimi
gosterenler ise yine birinci kusaktan ti¢lincii

kusaga sirastyla %4.0, %10.0 ve %4.0 diir.
Sosyal giivenlik durumu

Arastirma alaninda c¢alisan kisilerin
sosyal giivenlik durumlarinda birinci
kusaktan {igiincii kusaga c¢ok Onemli bir
degisme goriilmemistir. Birinci kusagin
%43.0’1, ikinci kusagin %56.0°1 ve li¢lincii
kusagin %57.3’1i sosyal giivenceye sahiptir
(Cizelge 4).

Cizelge 4. Kusaklara gore sosyal giivenlik durumu (%)

SGK Durumu I.Kusak I1.Kusak I11.Kusak*
\Var 43.0 56.0 57.3
Yok 57.0 4.0 42.7

*103 kisi tizerinden
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Tarimsal Degisme Egilimleri

Arastirma  alanindaki  kusaklararasi
tarimsal degisme egilimleri tarimsal yap1 ve
hasat-pazarlama agisindan incelenmistir.
Tarimsal yapi

Arastirma alanindaki tarimsal yapi ile
ilgili olarak ele alinan konular Cizelge 5’de
verilmistir.  Buna  gOre;  Arastirma
alanindaki arazi tasarruf seklinde birinci ve
ikinci kusak agisindan sirasiyla ortak, miilk
ve kira arazi isleme yaygindir. Bu durum
Tiirkiye’de yaygin arazi tasarruf sekli olan
miilk araziden (%97.8) oldukca farklilik
gostermektedir. Gortisiilen treticiler miilk
arazi islemenin yaygin olmamasinda, arazi
satin almaya giiclerinin yetmemesini ve
geleneksel olarak aile tyeleri, akraba ve
yakin tanidiklarla yapilan ortak arazi
islemenin  yaygin  olmasmi  gerekge
gostermislerdir. Ugiincii kusakta tarimsal
faaliyetle ugrasan 22 kisiden sadece bir
kisinin (%4.5) miilk arazisi vardir. Geri
kalan tgiincii kusak (21 kisi) ise ortak
olarak arazi islemektedir. Her ii¢ kusakta
sulu tarim yapilmakta ve ortalama arazi
genigligi birinci kusaktan tiiglincii kusaga
sirasiyla 57.9 da, 45.8 da ve 56.8 da olup;
birbirinden ¢ok farkli degildir. Arastirma
alanindaki ortalama arazi genisligi Turkiye
ortalamasindan (61.0 da) diisiik olmakla
beraber, ¢ok oOnemli bir farklilik
bulunmamaktadir. Ortalama parca sayis1 da
her ii¢ kusak i¢in birbirine yakin olup;
Tiirkiye ortalamasi ile benzerlik
gostermektedir. Arastirma alaninda arazi
kiralama ile ilgili fikirler incelendiginde,
birinci kusaktan {glincli kusaga arazi
kiralamaya kars1 olanlarin oraninda énemli
azalmalar saptanmistir. Bununla birlikte
tiglincii kusagin yaklasik yarisi da (%54.5)
kararsizdir. Arastirma alaninda, ekonomik
imkanlarin miimkiin olmas: durumunda,
tarimsal faaliyetlere yatirnm yapma egilimi
incelenmis ve genel olarak birinci kusaktan
iiclincli kusaga yatirirm yapma egiliminin
azaldig1 saptanmistir. Yaklasik olarak
birinci kusagin beste biri, ikinci kusagin
dortte biri, liclinclii kusagin ise iicte biri
tarima yatirnm yapma egiliminde degildir.
Bu konuda kusaklar arasinda anlamh
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farklilik bulunmamaktadir. Yatirnrm yapma
egiliminde olan {ireticilerde, her ii¢ kusak
icin, arazi satin alma egilimi en yiiksek paya
sahiptir. Ikinci olarak, birinci kusakta
bitkisel tiretim, ikinci kusakta ise hayvansal
iiretim yer almaktadir. Ugiincii kusakta ise
yine kararsizlar dikkati ¢ekmektedir.
Arastirma alanindaki iireticilerin sahip
olduklar1 tarimsal mekanizasyon araglari
traktor, pulluk, tirmik, diskaro ve
bigerdoverden olusmaktadir. Bigerdover
harig birinci kusaktan ikinci kusaga tarimsal
mekanizasyona sahip olanlarin orani artig
gostermistir.  Ugiincii  kusakta tarimla
ilgilenenlerin sayis1 diisiik oldugu igin
tarimsal mekanizasyona sahip olanlarin
orani da disiiktiir. Ancak kusaklar birlikte
alindiginda kusaklar arasinda anlamh
farklilik bulunmaktadir. Ozellikle traktor
kullanimi ikinci kusakta oldukca yiiksektir.
Benzer yap1 Gaziantep kdylerinde yapilan
arastirmada (Davran ve ark. 2017a) da
saptanmistir. Arastirma alaninda tarimsal
kredi kullanima ile tarimsal sigorta yaptirma
durumlart da incelenmistir. Buna gore
tarimsal kredi kullanmayanlarin  oram
birinci (%81.0) ve tiglincii kusakta (%95.5)
olduk¢a yiiksek diizeydeyken, ikinCi
kusagin yaklasik yarist (%45.0) tarimsal
amaclh kredi kullanmamaktadir. Tarimsal
amacl sigorta yaptiranlarin oram ilk iki
kusakta oldukca diisiik olup; tglincii
kusakta ise sigorta yaptiran
bulunmamaktadir. Ureticiler tarimsal kredi
kullanmama nedenlerini, kredi karsiliginda
gosterilecek teminatlarinin yetersizligi ve
borg yapmak istememeleri ile
aciklamislardir. Tarimsal sigorta
yaptirmamalarinin nedenini ise ekonomik
yetersizlikleri ve aligkanliklarinin olmamasi
ile aciklamislardir. Tarimsal
organizasyonlara iiyelik agisindan tarimsal
kooperatifler ve ziraat odasi incelenmistir.
Her {i¢ kusakta da tarimsal kooperatiflere
iiyelik oldukca diisiiktiir. Ziraat odasi i¢in
de tiyelik diizeyi ¢ok yiiksek olmayip;
birinci ve ikinci kusagin iicte ikisinden
fazlasi, tiglincii kusagin ise %90.9’u ziraat
odalarina liye degildir.
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Cizelge 5. Kusaklara gore tarimsal yap1

Gostergeler I.Kusak II.LKusak III.Kusak Tiirkiye Kruskall
degeri(%) Wallis
Test Sonucu

Arazi tasarruf sekli (%) N=100 N=100 N=22
Miilk 38.0 36.0 4.5 97.8 .870
Kira 21.0 25.0 -- 1.6 .905
Ortak 41.0 39.0 95.5 0.40 972
Sulu tarim durumu (%) 71.6 74.5 80.2 .326
Ortalama arazi genisligi (da) 57.9 45.8 56.8 61.0 405
Ortalama parca sayisi (adet) 242 2.45 2.28 2-5 .703
Arazi kiralama Istegi (%) N=100 N=100 N=22 .000
Kesinlikle Kargi 45.0 35.0 13.6
Kesinlikle Taraftar 34.0 50.0 31.8
Bilmiyor 21.0 15.0 54.5
Tarima Yatirnm Yapmak N=79 N=75 N=14 .162
Isteyenler (%)
Bitkisel iiretim 25.3 9.3 14.3
Hayvansal {iretim 12.7 22.7 --
Arazi Satin Alma 53.2 57.3 63.3
Bilmiyor 8.8 10.7 21.4
Tarima yatirim yapmak N=21 N=25 N=8 1.000
istemeyenler (%)

21.0 25.0 36.4
Mekanizasyon Diizeyi (%) N=100 N=100 N=22 .000
Toplamda
Traktore sahip olanlar 54.0 82.0 31.8
Pulluga sahip olanlar 45.0 69.0 18.2
Tirmiga sahip olanlar 34.0 57.0 13.6
Diskaroya sahip olanlar 7.0 20.0 9.1
Bigerdovere sahip olanlar 6.0 3.0 4.5
Tarimsal Kredi 81.0 45.0 95.5
Kullanmayanlar (%b6)
Tarimsal Sigorta 96.0 93.0 100.0
Yapmayanlar (%)
Tarimsal Kooperatiflere Uye 97.0 85.0 95.5
Olmayanlar (%)
Ziraat Odasina Uye 68.0 65.0 90.9
Olmayanlar (%)

Arastirma alaninda yetistirilen iriinler
sulu tarimla birlikte degismis ve yogun
olarak iretilen mercimek, bugday ve
arpanin liretimi azalarak daha yiiksek gelirli
irtinler olan misir ve pamuk gibi {irlinlere
gecis olmustur. Sonmez (2012) tarafindan
aragtirma alaninda yapilan ¢alismada,
1990°’lh  wyillarda  yapilan kuru tarim
nedeniyle mercimek, bugday ve arpa
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iretiminin yaygin oldugu vurgulanmis
ancak sulu tarimla birlikte pamuk ve misir
gibi {irtinlere gec¢is oldugu saptanmistir.
Yine aynm c¢alismada bugdayin halen
onemini korudugu, bugdayin pamukla
doniistimlii, musirla ise rotasyon usulii
ekildigi icin bugday alanlarinda nohut ve
mercimek gibi ciddi diislisler yasanmadigi
belirtilmistir. Tarafimizdan yapilan
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calismada da goriisiilen birinci ve ikinci
kusak Treticiler yaklasik 30-40 yil
oncesinde aragtirma alaninda agirlikli
olarak mercimek trettiklerini, ancak sulama
ile birlikte su anda agirlikli olarak mustr,
bugday ve arpa iiretimi yaptiklarin1 ifade
etmislerdir.
Hasat ve tarimsal pazarlama

Arastirma alaninda kullanilan pazarlama
kanallar1 ile hasat ve pazarlama sorunlari
acisindan kusaklararasinda anlamli farklilik
bulunmamaktadir. Konuyla ilgili veriler
Cizelge 6’da verilmistir. Buna gore her ti¢
kusak i¢cin en Onemli pazarlama kanali

oncelikle komisyoncular ve ikinci olarak
tiiccarlardan olusmaktadir. Kabala {iriin
satist  da {iglincli Onemli pazarlama
kanalidir. Hasat sorunlari yine her ti¢ kusak
icin benzer Ozellikte olup sirasiyla diislik
verim, elektrik masrafi ve su yetersizligi,
bitkisel hastaliklar ve yetersiz
mekanizasyondan olugmaktadir. Her iig
kusak icin en 6nemli pazarlama sorunlari
ise pazarlama kanallariin yetersizligi,
diisiikk tiriin fiyatlar1 ve satistan sonra
iireticinin parasin1 ge¢ tahsil edebilmesi
olarak agiklanmuistir.

Cizelge 6. Kusaklara gore pazarlama kanallari, hasat ve tarimsal pazarlama sorunlari (%)

Gostergeler L.Kusak N=100 I1.Kusak N=100 II.Kusak Kruskall Wallis
N=22 Test Sonucu
Pazarlama Kanah .667,
Kooperatif 6.0 9.0 4.6
Tiiccar 31.0 35.0 31.8
Komisyoncu 47.0 39.0 40.9
Kabala 12.0 15.0 13.6
Yukaridakilerden bir kag1 4.0 2.0 9.1
Hasat Sorunlar 913
Tarimsal mekanizasyon yetersizligi 16.0 16.0 13.6
Diisiik Verim 35.0 36.0 40.9
Bitkisel Hastaliklar 18.0 19.0 18.2
Elektrik ve su 19.0 21.0 22.7
Diger 12.0 8.0 4.6
Pazarlama Sorunlari .940]
Pazarlayacak kisi ve kurumlarm 40.0 40.0 40.9
yetersizligi
Paranin geg tahsil edilmesi 25.0 20.0 27.3
Diisiik iiriin fiyati 35.0 40.0 31.8
SONUC ve ONERILER Toplumsal Yapi
Bu makalede Mardin ili Kiziltepe ovasi Toplumsal yap1 agisindan, hemen hemen
koyleri Ozelinde tarimsal ve toplumsal tim  sosyo-demografik  gdstergelerde
degisme egilimlerinin incelenmesi kusaklar agisindan Onemli degismeler

amaglanmistir. Bu amaca bagh olarak alti
koyde vyasayan ciftgilerin tarimsal ve
toplumsal yap1 ozellikleri kusaklararasinda
incelenmistir. Arastirma alaninda yapilan
inceleme sonucunda tarimsal ve toplumsal
yapida, orta vadede, Onemli degismeler
oldugu, geleneksel ve modern unsurlarin bir
arada yasadigr soOylenebilir. Arastirma
sonuglar1 toplumsal ve tarimsal yap1 i¢in
asagida ayr1 ayr1 verilmistir.
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bulunmaktadir. Sosyo-demografik yapi ile
ilgili olarak yapilan istatiksel analizlerde,
dogum yeri ve yakin akraba evliligi haric,
incelenen tim degiskenlerde birinci
kusaktan ti¢linci kusaga dogru anlaml
degismeler oldugu saptanmustir. Ozellikle
birinci kusaktan {igiincii kusaga cekirdek
aile oranmin artmasi, ilk evlilik yasinin
yaklasik 4 yas ylikselmesi, aile basina
cocuk sayisinin azalmasi ve akraba evliligi
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oraninin diismesi 6nemli degismelerdir. Bu
konuda oOzellikle cumhuriyet déneminde
uygulanan egitim, aile planlamasi vb.
politikalarin ~ 6nemli  etkisi  oldugu
soylenebilir. Ugiincii kusakta gdzlenen bu
degismelerin en Onemli nedeni evlilik
yasinin yikselmesi ile birlikte c¢ocuk
sayisinin da azalmasidir. Gengler ne kadar
gec¢ evlenirlerse ¢ocuk sayist da o dlgiide
azalmaktadir. Tirkiye niifusunun
yiiksekligi dikkate alindiginda bu olduk¢a
onemli bir degismedir. Siyasete katilma
egilimi her li¢ kusak icin de arastirma
alaninda olduk¢a diisik olup, kirsal
toplumlarda ¢ok arzu edilen bir durum
olmama o6zelligini siirdiirmektedir. Soysal
(1998) tarafindan Adana koylerinde yapilan
bir calismada gencler incelenmis ve
genclerin politika ile 1ilgili olmadiklar
saptanmistir. Arastirma alaninda gelecege
doniik beklentiler kusaklarin yaslariyla
oldukca baglantili bir durum
sergilemektedir. Buna gore birinci kusakta,
yani yaslilarda, hac beklentisi, orta yash
ikinci kusakta sehre yerlesme ve torun
sahipligi, gen¢ olan igcilincli kusakta ise
evlilik, sehre yerlesme ve cocuk beklentisi
bulunmaktadir. Sonug¢ olarak arastirma
alanindaki  ailelerin/kusaklarin =~ 1950’11
yillardan gilinlimiize, kirsal alanda degisik
kurumlar tarafindan uygulanan kirsal
kalkinma igerikli caligmalarindan
etkilendikleri ve degistikleri sdylenebilir.
Nitekim Subagsi (2002) toplumsal yapinin
prototipi- sayilabilecek ailenin, ortaya ¢gikan
her diizeyde degisim ve farklilasmanin
belki de ilk mekansal merkezi olarak digsal
etkilesimlere agik konuma sahip olacagini
ifade etmistir. Arastirma alaninda toplumsal
yap1 agisindan genel olarak birinci kugaktan
iclincii kusaga geleneksel yapinin degistigi
sOylenebilir.
Tarimsal Yapi

Arastirma alaninda sosyo-demografik
yapida oldugu kadar tarimsal yap1 agisindan
da kusaklararasinda Onemli degismeler
meydana gelmistir. Gen¢ kusagin tarimi
birakma  egiliminin  yiiksek  olmasi,
arastirmanin ana tezlerinden biri olan tarimi
terk etme egiliminin yliksekligini ortaya
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koymasi agisindan olduk¢a Onemlidir.
Uciincii  kusaga dogru artis  gdsteren
tarimsal faaliyetlerden uzaklasma egilimi
ve sehre yerlesme istegi (%83.3) tarimsal
iretimin gelecegi ve tarimsal arazilerin el
degistirmesi ve/veya parcalanmasi
acisindan  oOzellikle  degerlendirilmesi
gereken bir konudur. Ugiincii kusagm
tarima ilgi gostermemesi ve egitimlerine

devam etmeleri nedeniyle arastirma
alaninda  ortalama  ¢ift¢i yas1 da
yiikselmistir.  Tiirkiye’de yapilan diger

caligmalarda da (Kantar, 2000; Terin ve
Ates, 2010; Bigki, 2011a; Anonim, 2013,
Keles, 2015; Davran ve ark., 2017a;
Yildirnm ve Ak, 2017; Lagin, 2020;
Varoglu ve Turhan, 2021) ortalama ¢iftgi
yasinin ylikseldigi saptanmistir. Bu olgunun
arkasinda ise sadece genclerin tarima
ilgisinin olmamas1 degil ayni zamanda
tarimin, Ozellikle son yillarda, deger
kaybetmesi ve itibarsizlastirilmast da
etkilidir. Isletmelerin sahip oldugu ortalama
arazi genisliginde ikinci ve ti¢lincii kusaga
dogru bir azalma s6z konusudur. Bu konu
hem miras yoluyla parcalanma, hem de
sehre gogle tarim arazilerinin satilmasi
sonucunda meydana gelmektedir. Ozellikle
uygulanan tarim politikalart ve geng
kusagin  tarimi  birakma egilimi bu
degerlerin azalmasinda oldukca etkilidir.
Sahip olunan mekanizasyon diizeyi ise
birinci kusaktan ikinci kusaga Onemli
diizeyde degisen bir gostergedir. Ucgiincii
kusagin 6nemli bir kisminin 6grenci olmasi
ve tarimi tercih etmemesi nedeniyle bu
gelisme heniiz ticlincii kusaga
yanstmamistir. Ozellikle sabandan traktdre
geciste, 1950’11 yillardan sonra uygulanan
kirsal kalkinma politikalarinin 6nemli etkisi
bulunmaktadir. Bunlar arasinda
Tiirkiye’nin  yeniden yapilandirilmasini
saglayan Marshall Plam1 da Onemlidir
(Akpinar ve ark., 2013). Arastirma alaninda
tarimsal sigorta yaptirma durumu agisindan
onemli bir degisme goriilmemektedir.
Gaziantep’te antepfistigi iireten
isletmelerde yapilan bir ¢aligmada (Davran
ve ark. 2017a) ise kusaklararasinda sigorta
yaptirma oraninin arttigt  gdzlenmistir.
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Tarimsal kredi agisindan ise ikinci kusakta
tarimsal kredi kullananlarin oraninda artig
goriilmektedir. Kredi kullanma ve sigorta
yaptirma durumunun yetersizligi aslinda
aligkanliktan ziyade, ireticilerin maddi
kaynaklarinin yetersiz olmasi, diisiik arazi
genisligi, teminat gosterecek miilk arazinin
yetersizligi vb. faktorlerle baglantili bir
konudur. Arastirma alaninda tarimsal
orgiitlere iiyelik konusunda da olumlu bir
gelisme goriilmemektedir. Diger taraftan,
orglitlenmemeye baglh olarak hasat ve
pazarlama sorunlar1 da yasanmaktadir.
Tarimda ve toplumsal yasamda
orgiitlenememe aslinda genel olarak Tiirk
toplum yapisinin bir sorunudur. Nitekim
Soysal (1998) orgiitlenme ile ilgili olarak
sermaye yetersizligi vb. teknik kisitlar
yaninda, kirsal toplumlarin orgiitlenmeye
olan olumsuz bakislarmin da etkili
oldugunu belirtmistir. Aragtirma alaninda
pazarlama kanali olarak yaygin bir sekilde
komisyoncular kullanilmaktadir. Birinci
kusaktan {liglincii kusaga gerek pazarlama
kanallarmin gerekse hasat ve pazarlama
sorunlarinin benzer yapiya sahip olmasinin,
mevcut pazar sartlarmin ve  tarim
politikalarinin etkisi ile tireticilerdeki diisiik
orglitlenme diizeyine bagli olarak olustugu
sOylenebilir. Bu ¢alismada tarimsal yapi
acisindan elde edilen en Onemli bulgu,
iclincli kusagin tarimdan uzaklasmasi ve
tarim disinda ¢aligmaya egilim gostermesi
olarak saptanmustir. Ugiincii kusagin, diger
bir ifadeyle genglerin bu egilimi,
Tiirkiye’de yapilan benzer ¢aligmalarda da
(Davran ve Bektas, 2010; Bick1,2011a;
Bigk1,2011b; Davran ve ark., 2017a;
Davran ve ark., 2017b) saptanmistir.
Yaklasik yaris1 6grenci olan iiglincii kusak,
egitimlerine devam edememeleri veya tarim
dist istihdam imkanlarina sahip
olamamalar1 halinde “gizli igsiz” olarak
ciftcilige devam edecek olmalar1 nedeniyle
oldukca 6nemlidir. Bunun diginda arastirma
alaninda sulu tarima bagli olarak degisen
tirtin deseni ve tarimsal sulamaya olan talep
ve asirt sulamaya bagh tuzluluk sorunlari,
suyun siirdiiriilebilir kullanimi agisindan
dikkatle degerlendirilmesi gereken bir
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konudur. Tarimsal yapida meydana gelen
bu degisimlere bagli olarak, arastirma
alaninda  tarimin  siirdiiriilebilirliginin,
ticlincii kusagin egitim kazanimlarina, tarim
dis1 is imkanlarma ve uygulanan tarim
politikalarina bagli olarak sekillenecegi
sOylenebilir. Tarimsal yapt agisindan
arastirma alaninda sulu tarimla birlikte
geleneksel iiretim yontemlerinin degistigi
gorilmekle birlikte yukarida bahsedilen
sorunlar nedeniyle ¢ok olumlu bir degisme
yasandigr sdylemek miimkiin degildir.
Uygulanan tarimsal politikalarin {ireticiyi
kirsalda tutmaya yetmemesi, tarimsal
kazanglarin diisitk olmasi gibi nedenlerle
tarimsal yapida arzu edilen degismelerin
yasandigint sdylemek zordur.

ONERILER

Elde edilen  bulgular  15181nda
yapilabilecek oOneriler ise agirlikli olarak
tarim politikalar ile ilgili olacaktir. Ciinkii
ticlincii kusagin tarimsal faaliyetlere devam
etmeleri, alabilecekleri egitimin niteligine
ve tarim politikalara baglh  olarak
sekillenecektir. Tarim politikalar1 tarimi
0zendirici duruma geldigi takdirde ticlincli
kusak egitimine devam etse bile, liniversite
egitiminde tarimla ilgili boliimleri/ziraat
fakiiltelerini segebilecektir. Ya da cazip
iretim ve pazarlama imkénlar1 nedeniyle
tarimi terk etmeyecek; tarim ve tarim dis1 is
imkanlarin1 birlikte yiiriitebilecektir. Bu
konu ozellikle kente gocilin 6nlenmesinde,
yerinde kalkinma saglanmasinda, tarimin
gelecegini ve siirdiiriilebilirligini korumada,
toprak par¢alanmasinin oniine gegmede ve
bolge ekonomisinin korunmasinda oldukc¢a
onemli olacaktir. Bu arastirma sonucunda,
tarimsal ve toplumsal yapidaki
degismelerin ortaya konabilmesi ig¢in
yapilan kusaklararasi goriismeler sonucu,
yaklasik 70 yillik bir siire¢ i¢inde {i¢ kusak
incelenmis ve degismelerin yonii ortaya
konmustur. Kirsal alanda uygulanan kirsal
kalkinma ve tarimsal politika araclarinin
basarili olmast ve bu araclarin gerek
toplumsal gerekse tarimsal degisme
egilimlerine dogru cevaplar verebilmesi
icin kusaklararasi analizi igeren toplumsal
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degisme c¢alismalarinin daha genis 6lcekli
alanlarda yapilmas1 da bu kapsamda
Onerilebilecek bir konudur.
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Cukurova Kosullarinda Yetisti.rilen Tath Sorgum Posasindan
Elde Edilen Peletlerin Yanma Ozelliklerinin Belirlenmesi

Ozet

Tath sorgum, seker orani, biyokiitle verimi yiiksek olan, fazla su
ihtiyac1 bulunmayan ve sicak kosullarda yetisen bir C4 bitkisidir. Yem
bitkisi olarak yetistirilen tatli sorgumun, seker igeriginin ¢ok yiiksek
olmas1 bitkinin, biyoetanol iiretimde kullanilmasmni 6n plana
¢ikarmustir. Etanol elde etmek i¢in 6zsuyu alinan tatl sorgum saplari
(posas1), endiistride farkli alanlarda degerlendirilmektedir. Bu
¢aligmada, 21 farkli tatli sorgum (Sorghum bicolor var. saccharatum
(L.) Mohlenbr.) genotipi materyal olarak kullanilmis ve 6zsuyu alinmig
bitki saplarmin biyopelet olarak kullanilabilirligi aragtirilmustir.
Ozsuyu alinmis tath sorgum saplart %10-15 nem icerigine kadar
kurutulup 6giitiildiikten sonra pelet haline getirilmistir. Elde edilen
peletlerin 1s1l degeri, kiil miktar1 ve baca gazi emisyon (Oz, CO,, CO,
NO, NOx ve SO ) degerleri belirlenmistir. Aragtirmanin iki yillik
ortalamalarma gore 1s1l degerin 4239-4361 cal/g, kiil igeriginin %4.23-
5.88, baca gazi emisyon degerlerinin O, %13.6-17.3, CO, %3.5-7.1,
C0O 459-1211 ppm, NO 85-152 ppm, NOx 89-160 ppm ve SO, 0-2 ppm
arasinda degistigi gbzlenmistir. Sonug olarak belirlenen standartlara
gore A ve B smifi peletlerin 1s1l degerinin 3463 cal/g ve iizerinde
olmasi gerektigi, calismamizda her iki yilda da elde edilen peletlerin
151l degeri standartta belirtilen degerin ¢ok iistiinde oldugu igin 1s1l
deger bakimindan A sinifi kalitede olduklar1 saptanmustir. Tatli sorgum
saplarinin pelet olarak degerlendirildiginde komiire alternatif, temiz,
gevreci ve yenilenebilir bir enerji kaynagi olabilecegi goriilmektedir.

Determination of Combustion Characteristics of Pellets
Obtained From Sweet Sorghum Bagasse Growed Under
Cukurova Conditions

Abstract

Sweet sorghum is a C4 plant with a high sugar ratio and biomass yield
and grows in warm conditions that do not need much water. The high
sugar content of sweet sorghum, which is grown as a forage crops, has
brought the plant to the fore in the use of bioethanol production. The
objectives of this work were to produce biopellets made from sorghum
bagasse and to evaluate its calorofic value and combustion
characteristics. In this study, 21 different sweet sorghum (Sorghum
bicolor var. saccharatum (L.) Mohlenbr.) genotypes were used as
material. The extracted stalks were turned into pellets after being dried
to 10-15% moisture content and milled. The calorific value, ash
content and flue gas emission (O, CO,, CO, NO, NOy and SO>) values
of the obtained pellets were determined. According to the two-year
averages of the study, as a result of the analyzes made on the pellets,
the calorific value, ash content, O,, CO,, CO, NO, NOx and SO, varied
between 4239-4361 cal/g, 4.23-5.88%, 13.6-17.3%, 3.5-7.1%, 459-
1211 ppm, 85-152 ppm, 89-160 ppm and SO, 0-2 ppm, respectively.
When the data obtained as a result are examined, it is observed that the
calorific value of A and B class pellets should be 3463 cal/g, and above
according to the determined standards, and since the heating value of
the pellets obtained in both years in our study is much higher than the
value specified in the standard, they are of A class quality in terms of
calorificl value. has been determined. When sweet sorghum stems
could be an alternative to coal, a clean, environmentally friendly and
renewable energy source when evaluated as pellets.
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GIRIiS

Son yillarda artan sera gazlarinin
yogunlugu nedeniyle kiiresel 1sinma ve
buna bagl olarak iklim degisikliklerinin
etkileri hala giincelligini korumaktadir.
Diinya genelinde sera gazlarinin ve
ozellikle  de  karbondioksit  (COy)
yogunlugunun azaltilmast i¢in yogun
cabalar gosterilmektedir. Kiiresel olarak
CO.  konsantrasyonun  418.6  ppm
seviyelerine ulastig1 ve bir 6nceki yila gore
1.74 ppm artig gosterdigi bildirilmektedir
(Anonim, 2021). Avrupa Birligi tilkelerinin,
sera gazi emisyonlarini azaltma konusunda
ki girisimlerinin oldugu ve bunu basarmak
icin de CO2 oranini, 2020' ye kadar %20,
2030 yilina kadar %40, 2040 yilina kadar
%60 ve 2050 yillarma gelindiginde %80
azaltma sozii verdigi bildirilmektedir
(Ungureanu ve ark., 2018). Bu amagla sera
gazi  emisyonlarina  azaltacak, fosil
yakitlarin yerini alabilecek, biyokiitle enerji
kaynaklarimin 6nemi her gecen giin
artmaktadir.  Biyokiitle kaynaklarindan
iiretilen peletin enerji amagla kullanimi son
yillarda giderek daha da onemli konuma
gelmistir. Biyokiitle peleti (odun ve orman
hammaddesi) tiretiminin y1llik artis1, son on
yilda %20' ye yakin olmustur (WBA, 2014).
Ayrica pelet kullanimi, son yillarda AB'nin
biyoenerji kullanim hedefleri tarafindan
yaratilan talep nedeniyle ve uluslararasi
ticarette her gecen yil artmaktadir (Dwivedi
ve ark., 2014; Purohit ve Chaturvedi, 2018).
Odunsu biyokiitle, enerji kullaniminin en
geleneksel sekli olarak Dbilinmektedir.
Bugiine kadar yaklasik 50 EJ veya kiiresel
birincil  enerji  arzinin  %10' unu
olusturmakta (Edenhofer ve ark., 2011) ve
cogu gelismekte olan iilkelerde tiiketimi
hizla artmaktadir (Johnson ve ark., 2010).
Biyokiitleden pelet iiretimi, 2012 yilinda 18
milyon ton iken 2019 yilinda 39.6 milyon
tona ulastig1 ve son on yilda %100 oraninda
arttigi goriilmektedir (FAO, 2021). Pelet
tiretiminde tarimsal artiklar, enerji bitkileri,
ormancilik ve odun artiklar1 tek olarak veya
karistm halinde kullanilmakta ve farkli
fiziksel-kimyasal ozellikler tasidigi
bildirilmektedir (Ungureanu ve ark., 2018).
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Ulkemizde fosil yakit olarak diisiik kalorili
linyit, tas komiirii, asfaltit, kok, petrol ve
dogalgaz iiretilmektedir. Ancak iiretilen
komiirlerin,  biliyilk  bolimii  termik
santrallerinde, demir ¢elik sanayinde
kullanilmaktadir (Onal ve Yarbay, 2010).
Bir komiir sistemi ile karsilagtirildiginda,
8.300 GWh elektrik iiretmek i¢in yalnizca
peletlerin  yakilmasi, kiiresel 1sinma
etkilerini 7.9 milyon ton CO2 esdeger
oranda azaltabilecegini ve bunun da sera
gaz1 emisyonlarinda %85' lik bir azalmaya
esdeger oldugu bildirilmektedir (Wiloso ve
ark., 2020). Ulkemizdeki linyit kaynaginin
1s1l degerleri oldukea diisiik oldugu, genel
olarak 1.000 kcal/kg ile 4.200 kcal/kg
arasinda degisiklik gosterdigi ve yaklasik
%90’ min alt 151l degeri 3.000 kcal/kg’ 1n
altinda kalmaktadir (TKI, 2019). Biyokiitle
kaynaklarinin 1s1l degerleri 4000 kcal’kg
dolayindadir.  Havadaki  karbondioksit
miktari etkilemeyen diinyadaki tek yakit
tiirii oldugu bilinmektedir. Ozellikle tath
sorgum, Yyaklasik %15 civarinda seker
icermekte olup, bu da daha verimli
gazlagmasini saglamaktadir (Tolay, 2017).
Lalak ve ark. (2016) ¢ok willik
bugdaygillerin uygun yakma tesislerinde
yakilmast durumunda kOmiire benzer
performans gosterecegini bildirmektedirler.
Biyokiitle, komiir, petrol ve dogal gaz gibi
fosil yakitlar1 ithal etme ihtiyacini
azaltirken, sera etkisi ile iligkili emisyonlari
azaltmak icin de kullanilan yenilenebilir bir
yakit oldugunu ve aym1 zamanda da
ekonomiyi giiclendiren yerel ¢iftcilere,
alternatif bir gelir kaynag da saglayabildigi
bildirilmektedir (Arvelakis ve Frandsen,
2010). Yakit peletleri odun atig1, tarimsal
artiklar ve enerji bitkileri dahil cesitli
biyokiitle hammaddelerinden
tiretilebilmektedir (Ungureanu ve ark.,
2016). Tarimmsal artiklarin hem diinyada
hem de iilkemizde, enerji kaynagi olarak
kat1 yakit formunda degerlendirilmesi
biiylik 6nem kazanmaktadir (Kiisek ve ark.,
2015). Tirkiye' de yillik toplam tarimsal
atik miktar1 yaklasik olarak 50-65 Mtep' dur
(Tolay ve ark., 2010). Tarimsal artiklarin,
ozellikleri iyilestirilmis kat1 yakit olarak
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kullanilabilmesi i¢in etkin yoOntemlerden
birisi de peletleme islemidir. Biyokiitle
materyalinin basing altinda daha kiigiik
boyutlara (yaklagik 30 mm) getirilmesi
islemine peletleme denir. Pelet, hayvan
yemine benzeyen, kiiciik, silindirik bir
forma  sahiptir.  Biyokiitle peletleri,
genellikle 6-12 mm ¢apinda ve 10-30 mm
uzunlugunda ve briketlere kiyasla daha
kii¢iik boyutlardadir. Biyokiitle
materyalinin peletlenmesi ile hacimsel 1s1
degeri artmakta, tasima ve depolama
maliyetleri azalmakta, yanma ozellikleri
iyilesmekte, atmosfere salinan pargacik

emisyonlar1 azalmakta ve ayni
boyut/sekilde daha iistiin 6zelliklere sahip
bir kat1 biyoyakit elde edilmektedir.

Tarimsal artiklardan elde edilen peletlerin
alt 1s1 degerleri ve fiziksel Ozellikleri
odundan elde edilen peletten ¢ok farkl
degildir. Artigin ¢esidine gore bazilari
diisiik, bazilar1 da odundan yiiksek kalitede
yakitlar olup, komiiriin kullanildigi her
alanda rahatlikla kullanilabilmektedir (Dok,
2014). Tathh sorgum, iilkemizde enerji
tariminda heniiz yeni bilinen, diinyada ise
yavag yavas yayginlagsmaya baslayan sicak
mevsim tek yillik bir C4 bugdaygil
bitkisidir. Ulkemizde en ¢ok ekim alanina
sahip C4 bitkisinin misir olmasina ragmen
misirda da gesitlere gore su kullanim
etkinligi farkli (Karaer ve ark., 2021) olsa
bile tatlh sorgumdan daha fazla su
kulanmaktadir. Tatli sorgumun, kuraga ve
yiiksek sicakliga diger tiirlere gore daha
toleransli olmasi, kisa siirede yiiksek
biyokiitle elde edilmesi bakimindan son
yillarda en ¢ok gelisme gosteren bitki
tiurlerinin ilk siralarinda yer almaktadir.
Tathh sorgum, gelismekte olan iilkelerde
enerji iretimi i¢in arastirilan  bitkiler
arasinda ozellikle biyoetanol {liretimi i¢in en
iimit verici olanidir (Balat ve ark., 2008).
Bunlarin disinda tanesinin insan
beslenmesinde, biyokiitlesinin hayvan yemi
olarak (Yiicel ve Erkan, 2020), elyaf
yapiminda, yiiksek kaliteli kagit yapiminda
kullanilan en iyi hammaddelerden biridir
(Guiying ve ark., 2003; K&ppen ve ark.,
2009). Ayrica tatli sorgumdan biyoetanol
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iretiminde yan {irlin olarak elde edilen COz,
tipta yangin sondiirmede, karbonatl
iceceklerde ve kuru buz imalatinda
kullanilmaktadir. Ulkemizde tatli sorgum
saplarinda pelet yapimi ve yakit olarak
kullanimu ile ilgili yeterli ¢alisma ve bilgiye
ulasilamamaktadir. Tiim diinyada oldugu
gibi ililkemizde de daha ¢ok odun ve orman
tirtinlerinde yapilan peletler
kullanilmaktadir. Bu ¢alisma ile endiistride
etanol elde etmek i¢in  Cukurova
kosullarinda yetistirilen farkli tatli sorgum
genotiplerinin  6zsuyu alindiktan sonra
geriye kalan saplarla (posa) yapilan
peletlerin 1si1l degeri ve bazi baca gazi
emisyonlar1 saptanmistir.

MATERYAL ve YONTEM
Materyal

Arastirmada yer alan genotiplerin adlari
ve materyalin temin edildigi kaynaklar;
1) Cowley, Dale, Grassi, M81E, Mennonita,
Nebraska Sugarcane, P1579753, Ramada,
Roma, Rox Orange, Smith, Sugar Drip,
Theis, Topper 76, Tracy, UNL-Hybrid -3
(26297xM81 E), Williams (Prof. Dr. Ismail
Dweikat, Nebraska Universitesi, Lincoln,
ABD);
2) No2 USDA orijin Cin, No91 USDA
orijin Tayvan, No5 USDA orijini Gliney
Afrika (BATAEM, Bati Akdeniz Tarimsal
Arastirma Enstitiisii, Antalya);
3) Lokal c¢esit Giilseker (Uludag
Universitesi, Ziraat Fak. Tarla Bitkileri
Boliimii, Bursa).
Tarla denemeleri, Dogu Akdeniz Tarimsal
Aragtirma Enstitiisti Midiirligi
(DATAEM) Arastirma alaninda
Dogankent, Yiregir-Adana’da 2016 ve
2017 willarinda, Haziran-Ekim doneminde
yuriitilmiistiir. Adana ilinin 2016 yili
Haziran-Ekim aylarmma ait ortalama
sicakligin 25.1 °C oldugu ve bu ortalamanin
uzun yillar ortalama sicakliga ¢ok benzer
oldugu goriilmektedir. Ancak Haziran ve
Agustos aylarinda sicakhigmm 41.5 °C
civarlarinda oldugu saptanmistir. Bu
doneme ait ortalama nispi nemin % 79.0 ve
toplam yagisin ise 46.2 kg/m? oldugu
goriilmektedir. 2017 yili Haziran-Ekim
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aylarina ait ortalama sicakligin 24.8 °C
oldugu ve bu ortalamanin 2016 ve uzun
yillar ortalama sicakliga yakin oldugu
goriilmektedir. Ancak Temmuz ve Agustos
aylarinda sicakligmm 42 ve 43 °C
civarlarinda oldugu saptanmistir. Bu
doneme ait ortala nispi nemin % 79.6 ve
toplam yagisin ise 48.2 kg/m? oldugu
goriilmiistiir.  Denemelerin  yiiriitildigi
topraklar, arikli toprak serisi olup, 0-15 ve
15-30 cm  derinlikten alinan toprak
orneklerinde yapilan analizler sonucunda;
pH’ nin 7.0-7.50 arasinda, toplam tuz %
0.22-0.27, N % 0.10-0.19, organik karbon
(OC) % 0.63-0.90, fosfor (P) 063-0.90
mg/kg, kireg igerigi (CaCO3) % 32.5-35.0,
kum; %24-28, silt % 41-43, kilin ise % 30-
33 arasinda degistigi ve toprak tekstiir
sinifinin killi-tin (CL) yapisinda oldugu
saptanmistir.
Yontem
Tath sorgum sapindan pelet iiretimi ve
baz yakit 6zelliklerinin belirlenmesi
Etanol elde etmek i¢in her genotipten
rastgele secilen 10’ ar bitkinin yaprak ve
salkimlar1 alindiktan sonra, 6zel tasarlanmis
makineden sikilarak 6zsuyu alinmig ve
geriye kalan saplar (posa) kurutularak pelet
yapilmistir. Ozsuyu alinmis tatli sorgum

Sekil 1. (a) Sorgum Peleti,

BULGULAR ve TARTISMA
Isil Deger ve Kiil Icerigi
Isil deger

saplarindan 4-5 kg (kuru madde bazinda)
alimmis ve %10-15 nem igerigine kadar
kurutulmustur. Saplar ogiitiildiikten sonra
pelet (Zibro PM 3.0 E) makinesinden
gegirilerek pelet haline getirilmistir. Elde
edilen peletlerde, 1s1l deger (cal/g), kiil (%)
ve baca gazi emisyonu (O, CO, CO2 NO2,
NOXx ve SO2) 6zellikleri incelenmistir.

Isil Deger (cal/g): Orneklerin iist 1s1l
degerleri (HHV), TS EN ISO 18125
standardina gore IKA marka C 200 model
kalorimetre cihazi kullanilarak
belirlenmistir. Test Oncesi  Ogitiilmiis
ornekler 24 saat 105 °C’ de bekletilerek
icerisindeki nem uzaklastirilmistir. 0.5 g
agirhginda kurutulan Ornekler, standart
kosullarda bir kalorimetre bombasinda
oksijen ortaminda yakilip kalorimetre kab1
icindeki suyun sicaklik derecesinin artigina
ve sistemin ortalama gergek 1s1 siZasina
gore 1s1l deger cal/g olarak tayin edilmistir.
Kiil Icerigi (%): Peletlerin kiil igerigi
NREL/TP-510-42622 prosediiriine gore
belirlenmistir (Sluiter ve ark., 2008) .

Baca Gazi Emisyonu: Peletlerin, pelet
yakma sobasinda yakilmasi sonucu olusan
gaz emisyon miktart ECOM EN2 marka
baca gazi emisyon Olgme cihazinda
Olclilmiistiir.

(b) Pelet Sobasi ve Baca Gazi Emisyonu Olgiim Sistemi

Varyans analizi sonuglarina gore 1sil
degeri bakimindan genotipler, genotip x yil
interaksiyonu ve yillar arasinda P<0.01
seviyesinde istatistiki olarak  Onemli
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farklilik bulunmustur. Iki yillik
birlestirilmis analizlere gore, peletlerin 1s1l
degeri 4106-4417 cal/g arasinda degistigi
ve en yiiksek 1s1l deger, arastirmanin ikinci
yilinda Grassi ve Smith ¢esitlerinde, en
diisiik 1s11 degeri ise arastirmanin birinci
yilinda Cowley c¢esidinde elde edilmistir.
Cesit ortalamasinda 1s1l degerin 4239-4361
cal/g arasinda degistigi ve Grassi, M8I1E,
Roma, Smith, UNL-Hyb-3 ve No91 ¢esit ve
hatlarinda 4340 cal/g tizerinde degere sahip
oldugu ve istatistiki olarak ayni grupta yer
aldiklart saptanmistir  (Tablo 1). Yil
ortalamalari g0z Oniinde
bulunduruldugunda, 1si1l degerin 2017
yilinda (4354 cal/g) 2016 yilina (4234 cal/g)
gore daha yiiksek bulundugu saptanmustir.
Yillar arasindaki farklilik, o yillara ait iklim

degerlerinin farkll olmasindan
kaynaklanmis olabilir. Yapilan 6nceki
calismalarda sorgumdan elde edilen

peletlerin 1s1l degerinin 4220 cal/g (Puig-

Arnavat ve ark., 2016), 4038 cal/g (Tenorio
ve ark., 2015), 3605.3 cal/g (Ferreira ve
ark., 2019) oldugu bildirilmistir. Yine
benzer diger caligmalarda da goriilecegi
gibi sorgum biyokiitlesinden elde edilen
peletlerin net 1s1l degerinin 3653-4856 cal/g
arasinda degistigi bildirilmektedir (Aragon-
Garita ve ark., 2016; Lalak ve ark., 2016;
Simeone ve ark., 2018). Wiloso ve ark.
(2020) sorgum peletlerinin 1s1l degerinin
4156 kcal/kg oldugunu bildirmislerdir.
Zengin ve ark. (2020), farkli orman
mamulleri ile yapilan peletlerin 1s1l
degerlerininin 4361-4644 cal/g arasinda
degistigini tespit etmislerdir. Calismada yer
alan genotiplerin 1s11 degerlerinin 3463
cal/g tizerinde oldugu ve TS EN-ISO-
17225-6 (2014) standardina gére A ve B
siifi peletler oldugu (Tablo 1) ve odun
peletlerinin 1s1l degerine yakin 1s1l degere
sahip olduklar1 goriilmektedir.

Tablo 1. Tath sorgum peletlerin 1s1l degeri ve kiil i¢erigi ortalamalari ve olusan gruplar

. Isil Deger (cal/g) Kiil I¢erigi (%)
Genotipler 2016 2017 ort, 2016 2017 ort.
Cowley 4106 k* 4372 ¢ 42391 5.54 b 5.35 ef 5.45 cd
Dale 41851j 4320 ef 4252 fi 5.32 bc 5.93 b 5.62 b
Grassi 4304 a 4417 a 4361 a 4.061 441 4.23]
M81E 4304 ab 4410 ab 4357 a 4.61 gh 4.84 h1 4.73
Mennonita 4172 j 4330 e 4251 fi 6.08 a 5.48 de 5.78 a
N.sugarcane 4222 f-1 4304 efg 4263 fi 5.07 ce 5.38 df 5.22 ef
P1579753 4238 d-g 4304 efg 4271 fg 4.84 d-h 4.53 ] 4.69 1
Ramada 4276 a-d 4382 bc 4329 hd 4.88 d-g 4.70 1 4.79 i

Roma 4268 a-d 4412 ab 4340 ac 5.00 df 5.32 ef 5.16 f
Rox Orange 4221 g1 4328 ¢ 4274 f 5.43b 5.52d 5.47 bd
Smith 4260 c-f 4417 a 4339 ac 4.75 th 4.99 gh 4.87 gh
Sugar Drip 4197 hyj 4283 g 4240 h1 5.40 b 6.35a 5.88a
Theis 4265 b-e 4366 cd 4315 ce 4.181 5.08 g 4.631
Topper 76 4226 fth 4374 ¢ 4300 e 5.11 cd 5.28 f 5.19 ef
Tracy 4203 gj 4289 fg 4246 g1 5.32 bc 5.34 ef 5.33 de
UNL-Hyb-3 4298 ac 4385 ac 4341 ab 4.60h 4711 4.651
Williams 4212 g1 4337 de 4275 f 4.81 e-h 5.41 df 5.11f
No2 4229 eh 4380 bc 4304 de 5.07 ce 4.83 hi 4.95¢g
No91 4306 a 4410 ab 4358 a 4.92 def 4.84 i 4.88 gh
No5 4217 g1 4312 eg 4264 th 4.77 th 5.53d 5.15f
Giilseker 4206 g 4307 eg 4256 fi 5.46 b 5.74 ¢ 5.60 bc
Ortalama 4234 B! 4354 A 5.01B 5.72 A
DK (%) 0.32 1.68
F Qesit Hok £
F yﬂ ** **
F cesit x y1l int. ** *x

+) Ayni siitun igerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak dnemli

farklilik yoktur. **) P<0.01 seviyesinde istatistiksel olarak énemli.

1)Benzer bityiik harf ile gosterilen yil ortalamalar istatistiksel olarak birbirinden farksizdir.
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Kiil icerigi

Varyans analizi sonuglarna gore kiil
icerigi bakimindan genotipler, genotip x yil
interaksiyonu ve yillar arasinda P<0.01
seviyesinde istatistiki olarak  Onemli
farklilk ~ saptanmistir. ki yilhik
birlestirilmis analizlere gore, kiil i¢eriginin
%4.06-6.35 arasinda degistigi ve en yiiksek
kiil igeriginin arasgtirmanin ikinci yilinda
Sugar Drip c¢esidinde, en diisiik kiil
iceriginin ise arastirmanin birinci yilinda
Grassi c¢esidinde eclde edilmistir. Cesit
ortalamasi %4.23-5.88 arasinda degismekte
olup en diisiik kil icerigi Grassi ¢esidinde
ve en yiksek kiil icerigi ise Sugar Drip
cesidinden elde edilmistir. Yil
ortalamalarina  gore kil  igeriginin
aragtirmanin birinci yilinin (%5.22) ikinci
yilma  (%5.01) gore daha yiiksek
bulunmustur. Isil degeri yiiksek olan
cesitlerin kil igerikleri de genelde diisiik
bulunmustur. Incelenen &zellikler arasi
iligkilerde goriilecegi gibi 151l deger ile kiil
icerigi arasinda 6nemli ve olumsuz iliskiler
saptanmistir (Tablo 5). Sorgum peletlerinin
kil igeriginin %3.0-7.28 arasinda degistigi
bir ¢ok arastirici tarafindan da bildirilmistir
(Tenorio ve ark., 2015; Aragon-Garita ve
ark., 2016; Lalak ve ark., 2016; Simeone ve
ark., 2018;Ferreira ve ark., 2019;. Zengin ve
ark. (2020), orman mamulleri ile yapilan
peletlerin  kiil  igeriginin  %0.61-1.73
arasinda degistigini tespit etmislerdir. TS
EN-ISO-17225-6 (2014) standardina gore
A sinifi peletlerin kiil igerigi %6 ’nin altinda
olmasi istenmektedir. Aragtirmada
peletlerin kiil iceriginin %6’ nin altinda
oldugu icin A sinifi kalitede peletler oldugu
goriilmektedir(Tablo 1).

Baca Gazi1 Emisyonlari
Oksijen ( O2)

Yapilan varyans analizi sonuglarina gére
oksijen  (O2) igerikleri  bakimindan
genotipler, genotip x yil interaksiyonu
P<0.01 seviyesinde istatistiki olarak 6énemli

farkliik ~ bulunurken, yillar arasinda
istatistiki ~ olarak ~ 6nemli  farklilik
bulunmamistir  (Tablo 2). 1ki yillik

birlestirilmis analizlere gore, Oz igeriginin
%11.8-19.1 arasinda degistigi ve en yiiksek
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02 igerigi, aragtirmanin ikinci yilinda Dale
¢esidinde, en diisiik Oz iceriginin ise yine
aragtirmanin ikinci yilinda Topper 76
cesidinde elde edilmistir. Cesitlerin Oz
ortalamasi %13.6-17.3 arasinda degismekte
olup, en diisiik deger Topper 76 elde edilmis
ve bunu sirasiyla M81E cesidi izlemistir.
Genelde 1s1l degeri yiiksek olan gesitlerin
O, degerlerinin de diisik oldugu
gorilmektedir. Nitekim incelenen 6zellikler
arasi iligskilerde Isil deger ile O; arasinda
onemli ve olumsuz iliskiler saptanmistir
(Tablo 5). Zengin ve ark. (2020), farkli
varyasyonda orman mamulleri ile yapilan
peletlerin; O2 igeriklerinin %17.23-18.77
arasinda degistigini bildirmislerdir.
Simeone ve ark. (2018) sorgum peletlerin
oksijen degerinin % 49.1 olarak saptamistir.
Wiloso ve ark. (2020) sorgum peletlerin O2
degerinin %37.84 oldugunu bildirmislerdir.
Karbondioksit ( CO2)

Yapilan varyans analizi sonuglarina gore
CO2 (%) igerigi bakimindan genotipler,

genotip x yil interaksiyonu P<0.01
seviyesinde istatistiki olarak  Onemli
farklilik saptanmistir. Lki yillik

birlestirilmis analizlere gore, CO:2 igerigi
%1.8-9.0 arasinda degistii ve en yiiksek
CO:2 igerigi arastirmanin ikinci yilinda
Topper 76 ¢esidinde, en diisiik COz igerigi
ise yine arastirmanin ikinci yilinda Dale
cesidinde elde edilmistir. Cesit
ortalamasmin %3.5-7.1 arasinda degistigi
en diisiik degerin Dale ¢esidinde, en yiiksek
degerin ise Topper 76 ¢esinde elde edildigi
ve bunu istatistiki olarak ayn1 gruba giren
MSIE ¢esidi izlemistir. Arastirmada
genelde oksijen degerinin yiiksek oldugu
cesitlerin de CO2 oranlarmin diisiik oldugu
ve boylece oksijen ile karbondioksit
arasinda Onemli ve olumsuz bir iligki
oldugu goriilmektedir (Tablo 5). Isinmadan
kaynaklanan hava kirliliginin kontrolii
yonetmeliginde biyokiitle yakiti i¢in verilen
COg2 sinir degeri maksimum %20.5 olarak
belirtilmistir. Isinmadan Kaynaklanan Hava
Kirliliginin Kontrolii Yonetmeligi’ ne gore
katt yakitli yakma tesislerinde, CO. ise
maksimum %?20.3 olmas:1 gerekmektedir
(Anonim, 2005a). Calismamizda yer alan
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tim genotiplerden elde edilen peletlerin
CO2 degeri belirtilen limitin ¢cok ¢ok altinda
kalmistir. Zengin ve ark. (2020), orman

mamulleri ile yapilan peletlerin; CO2
iceriginin %?2.10-3.63 arasinda degistigini
bildirmislerdir.

Tablo 2. Tatli sorgum peletlerinin O, ve CO; igerikleri ortalamalar1 ve olusan gruplar

02 (%) CO2 (%)

Genotipler

2016 2017 Ort. 2016 2017 Ort.
Cowley 17.3b* 14.4 hj 159¢ 36]j 6.4 def 50e
Dale 15.5 de 19.1a 17.3a 5.2 gh 1.8n 35¢g
Grassi, 15.0 efg 16.5d 15.8¢ 5.7 def 44 jk 50e
M81-E 143 hi 1311 13.79g 6.4 bc 76b 7.0a
Mennonita 14.7 gh 15.7 ef 15.2d 6.1cd 5.1h 5.6d
N.sugarcane 15.6 de 14.0 1k 14.8 ef 5.3 th 6.8 ce 6.0 bc
P1579753 16.1c 13.9 jk 15.0 de 471 6.9 cd 5.8 cd
Ramada 14.9fg 17.1c 16.0c¢ 5.9 de 3.81 48¢e
Roma 13.7 ] 18.3b 16.0c¢ 70a 26m 48¢e
Rox Orange 15.4 ef 14.9 gh 15.1 de 5.5¢eg 5.9 fg 5.7cd
Smith 159 cd 16.3 de 16.1 bc 49 4.6 1k 4.7 ef
Sugar Drip 13.7] 18.0b 159¢ 70a 28m 49¢e
Theis 14.7¢g 145 146 f 6.1 cd 6.3 df 6.2b
Topper 76 15.5 de 11.8m 13649 5.3 fh 9.0a 7.1a
Tracy 15.4 de 145 15.0 de 5.3 fh 6.3 ef 5.8 cd
UNL-Hyb-3 16.2¢c 15.8 ef 16.0c 4.61 51 48e
Williams 16.9b 15.3fg 16.1 bc 39]j 5.5 gh 4.7 ef
No:2 1394 16.6 cd 15.2d 6.9 ab 4.2kl 5.6d
No:91 17.0b 134Kkl 15.2d 3.8]j 7.4 bc 5.6d
No5 17.0b 15.9 ef 16.4b 3.8]j 4.9 hyj 441
Giilgseker 18.2a 16.1 de 17.1a 27k 4.7 1k 379
Ortalama 15.6 155 5.2 5.3
DK (%) 1.38 3.93
F gesit *% K%k
F yil 0.D 0.D
F cesit x yil int. *x il

) Ayni siitun igerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak onemli

farklilik yoktur.
*#*) P<0.01 seviyesinde istatistiksel olarak 6nemlidir.

Karbondioksit ( CO2)
Yapilan varyans analizi sonuglarina gére

CO2 (%) igerigi bakimidan genotipler,

genotip x yil interaksiyonu P<0.01
seviyesinde istatistiki ~ olarak  onemli
farklilik saptanmistir. Iki yillik

birlestirilmis analizlere gore, CO: igerigi
%1.8-9.0 arasinda degistii ve en yiiksek
CO2 igerigi arastirmanin ikinci yilinda
Topper 76 ¢esidinde, en diisiik CO; igerigi
ise yine arastirmanin ikinci yilinda Dale
¢esidinde elde edilmistir. Cesit
ortalamasmin %3.5-7.1 arasinda degistigi
en diisiik degerin Dale ¢esidinde, en yiiksek
degerin ise Topper 76 ¢esinde elde edildigi
ve bunu istatistiki olarak ayni gruba giren
MSIE c¢esidi izlemistir. Arastirmada
genelde oksijen degerinin yliksek oldugu
cesitlerin de CO2 oranlarmin diisiik oldugu
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ve boylece oksijen ile karbondioksit
arasinda Onemli ve olumsuz bir iliski
oldugu goriilmektedir (Tablo 5). [sitnmadan
kaynaklanan hava kirliliginin kontrolii
yonetmeliginde biyokiitle yakiti i¢in verilen
CO2 smir degeri maksimum %?20.5 olarak
belirtilmistir. Isinmadan Kaynaklanan Hava
Kirliliginin Kontrolii Yonetmeligi’ ne gore
katt yakitli yakma tesislerinde, CO. ise
maksimum %20.3 olmasi gerekmektedir
(Anonim, 2005a). Calismamizda yer alan
tim genotiplerden elde edilen peletlerin
CO2 degeri belirtilen limitin ¢ok ¢ok altinda
kalmistir. Zengin ve ark. (2020), orman
mamulleri ile yapilan peletlerin; CO:2
iceriginin %?2.10-3.63 arasinda degistigini
bildirmislerdir.
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Karbonmonoksit ( CO)

Yapilan varyans analizi sonuglarina gore
CO (ppm) igerigi bakimindan incelenen
genotipler, yil ve genotip x yil
interaksiyonu P<0.01 seviyesinde istatistiki
olarak o6nemli farkhiliklar saptanmistir
(Tablo 3). iki yillik birlestirilmis analizlere
gore, CO igerigi 198-2049 ppm arasinda
degistigi ve en yiksek CO igerigi
arastirmanin ikinci yilinda Roma ¢esidinde,
en diisiik CO igerigi ise arastirmanin birinci
yilinda Nebraska Sugarcane c¢esidinde elde
edilmigtir. Cesit ortalamasinin 459-1211
ppm arasinda degistigi ve en diisiik degerin
UNL Hbr-3 genotipinde, en yiiksek degerin
ise Giilseker c¢esidinde elde edilmistir
(Tablo 3). Isinmadan kaynaklanan hava
kirliliginin ~ kontrolii ~ yOnetmeliginde
biyokiitle yakiti i¢in verilen CO sinir degeri
maksimum 4000 mg/Nm® (3200 ppm)
(Anonim, 2005a) olarak belirlemislerdir.
Arastirmada elde edilen peletlerin CO
degeri belirtilen limitin ¢ok altinda yer
aldiklar saptanmistir (Tablo 3).
Karbonmonoksit degeri  diisiik olan
genotiplerin, ham kiil icerigi, 1s1l degeri ve
COz degerlerinin yiiksek ve Oz degerinin de
diisiik oldugu da saptanmistir. Nitekim
incelenen Ozellikler aras1 iliskilerde de
goriilecegi lizere; CO degeri ile ham kiil
icerigi, 1s1l degeri ve CO2 igerigi arasinda
onemli ve olumsuz, Oz degeri ile olumlu ve
onemli iligkiler saptanmistir (Tablo 5).
Zengin ve ark. (2020), farkli orman
mamulleri ile yapilan peletlerin; CO
degerinin  209.7-487.7 ppm arasinda
degistigini bildirmislerdir.

Azotmonoksit (NO)

Yapilan varyans analizi sonuglarina gore
azotmonoksit (NO) igerigi bakimindan
incelenen genotipler, yil ve genotip x yil
interaksiyonu P<0.01 seviyesinde istatistiki
olarak Onemli farkliliklar bulunmustur
(Tablo 3). iki yillik birlestirilmis analizlere
gore, NO igerigi 49-179 ppm arasinda
degistigi ve en yliksek degerin arastirmanin
ikinci yilinda P1579753 ¢esidinde, en diisiik
degerin ise yine arastirmanin ikinci yilinda
Dale ¢esidinde elde edilmistir. Cesit
ortalamasmin  85-152 ppm arasinda

827

degistigi en diisiik ortalamanin Dale
cesidinde ve en yiiksek ortalamanin ise Rox
Orange ¢esidinde elde edildigi
gorilmektedir (Tablo 3). Azotmonoksit
degerleri yiiksek olan genotiplerin ham kiil,
151l degerleri ve CO2 degerlerinin diisiik ve
oksijen degerlerinin de yiiksek oldugu
goriilmektedir. Incelenen ozellikler arasi
iligkilerde de goriilecegi iizere NO ile ham
kiil, 1s11 deger ve CO; arasinda olumlu ve
onemli O arasinda ise 6nemli ve olumsuz
iliskiler saptanmustir. Zengin ve ark. (2020),
orman mamulleri ile yapilan peletlerin NO
iceriginin  22.67-48.67 ppm arasinda
degistigini bildirmiglerdir. 2005 tarih ve
5346  sayih  “Yenilenebilir  Enerji
Kaynaklarmin Elektrik Enerjisi Uretimi
Amach Kullanimma Iliskin Kanun”a gére,
biyokiitlenin kat1 yakit olarak kullanildig:
tesislerin sekonder hava beslemeli yakma
sistemi ozelligine sahip olmasi
gerekmektedir. Ayrica NO 400 mg/Nm?®
(195 ppm) baca gazi emisyon degerlerini
saglanmasi zorunludur (Anonim, 2005b).
Calismada yer alan tath  sorgum
genotiplerin posasi ile yapilan peletlerin
yukarida belirtilen standart degerlerin
altinda kaldig1 goriilmektedir.

Azotoksit (NOXx)

Varyans analizi sonuglarina  gore
azotoksit (NOx) igerigi  bakimindan
incelenen genotipler, genotip x yil
interaksiyonu ve yillar arasinda P<0.01
seviyesinde istatistiki olarak  Onemli
farklilik bulunmustur (Tablo 4). iki yillik
birlestirilmis analizlere gore, NOx igerigi
52-188 ppm arasinda degigsmekte olup, en
yiksek NOx igerigi arastirmanin ikinci
yilinda PI579753 ¢esidinde, en diisiik NOx
icerigi ise yine arastirmanin ikinci yilinda
Dale ¢esidinde elde edilmistir. Cesit
ortalamasinin ise 89-160 ppm arasinda
degistigi en diisiik degerin Dale ¢esidinde,
en yiiksek degerin ise Rox Orange ¢esidinde
saptanmistir. Zengin ve ark. (2020), farkli
varyasyonda orman mamulleri ile yapilan
peletlerin NOx degerinin 22.33-46.67 ppm
arasinda degistigini  tespit etmislerdir.
Isinmadan kaynaklanan hava kirliliginin
kontrolii yonetmeliginde biyokiitle yakitt
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icin verilen NOx sinir degerinin maksimum
400 mg/Nm?® (195 ppm)’ tiir. Arastirmada
yer alan genotiplerin posast ile yapilan

peletlerin, NOx degeri belirtilen limitin
altinda kalmaktadir.

Tablo 3. Tath sorgum peletlerinin CO ve NO igerikleri ortalamalar1 ve olusan gruplar

- CO (ppm) NO (ppm)
Genotipler 2016 2017 ort. 2016 2017 ort.
Cowley 393 ef* 1515¢ 954 ¢ 86 1j 146 eg 116 f
Dale 256 k 1495 cd 876 de 120 ef 49m 85h
Grassi, 337 1279 th 808 fg 113 fg 108 jk 111 fg
MB81E 347 hi 675m 5111 128 ce 151 df 139¢
Mennonita 529 b 883 ki 706 h 123 df 128 hi 125 de
N.sugarcane 1981 754 Im 4761 137 bc 163 bd 150 ab
P1579753 419 de 910 k 664 h 106 gh 179a 142 be
Ramada 768 a 1091 jj 929 ce 133 cd 119y 126 d
Roma 301 2049 a 1175a 144 b 781 111 fg
Rox Orange 384 fg 1370 df 877 de 134 be 171 ac 152 a
Smith 424 d 1657 b 1041 b 120 ef 107 jk 113 fg
Sugar Drip 300 1418 ce 859 ef 158 a 731 116 f
Theis 755 a 1182 g1 968 ¢ 104 gh 148 df 126 d
Topper 76 382 fg 1166 h1 774 ¢ 127 cde 173 ab 150 ab
Tracy 426 d 944 k 685 h 121 ef 156 ce 138 ¢
UNL-Hyb-3 269 k 650 m 4591 106 g 132 g1 119 df
Williams 3351 630 m 4821 95 hi 139 fh 117 ef
No2 348 i 1780 b 1064 b 122 ef 104 jk 113 fg
No091 341 hi 1302 eg 822 eg 75 k 162 bd 118 df
No5 363 gh 1008 jk 685 h 881 120 1j 104 g
Giilseker 481 c 1941 a 1211a 77 jk 102 k 89 h
Ort 398 B! 1224 A 115B 129 A
DK (%) 454 4.18
F Ce$it *k *%

F Yil *x *
F Cesitx YilInt. | ** *x

*) Ayni siitun igerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak onemli

farklilik yoktur. *¥) P<0.01 seviyesinde istatistiksel olarak 6nemli.

1) Benzer biiyiik harf ile gdsterilen yil ortalamalar istatistiksel olarak birbirinden farksizdir.

Kiikiirtdioksit (SO2)

Aragtirmada yer alan genotiplerin posast
ile yapilan peletlerin SO2 degerlerinin
belirlenmesi i¢in bazi genotiplere ait
peletlerde SO, tayin edilemedigi igin
istatistik analiz yapilmamis, sadece tekrar
ortalamalar1 Tablo 4’ de verilmistir. Iki
yillik  birlestirilmis  analizlere = gore,
aragtirmanin birinci yilindaki peletlerin hig
birinde SOz igerigine  rastlanmadi,
aragtirmanin ikinci yilinda ise oOzellikle
Topper 76 ve Tracy cesitlerinde maksimum
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4 ppm oldugu ve bunu Grassi, Smith ve
Giilseker  ¢esitlerinin ~ takip  ettigi
gozlenmistir. Zengin ve ark. (2020), farkli v
orman mamulleri ile yapilan peletlerin SO2
iceriginin ~ 2.00-7.67 ppm  arasinda
degistigini tespit etmislerdir. Lalak ve ark.
(2016, sorgum peletlerin S igeriginin %0.0,
Simeone ve ark. (2018) sorgum peletlerin
kiikiirt  igeriginin  %0.06  oldugunu
bildirmislerdir. Wiloso ve ark. (2020)
sorgum peletlerin S degerinin  %0.09
oldugunu bildirmislerdir.
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Tablo 4. Tatli sorgum genotiplerinin elde edilen peletlere iliskin baca gazi degerlerinden NOx ve SO,
icerikleri ortalamalar1 ve olusan gruplar

. NOX (ppm) SOz (ppm)
Genotipler

2016 2017 ort. 2016 2017 ort.
Cowley 90 ij* 153 eg 121 f TE TE TE
Dale 126 ef 52 m 89 h TE TE TE
Grassi, 119 fg 114 jk 116 fg TE 1.0 1.0
M81-E 134 ce 159 df 146 ¢ TE TE TE
Mennonita 129 df 134 h1 131 de TE TE TE
N.sugarcane 143 bc 171 bd 157 ab TE TE TE
P1579753 111g 188 a 149 bc TE TE TE
Ramada 139 cd 125 4 132d TE TE TE
Roma 152 b 821 117 fg TE TE TE
Rox Orange 141 bc 179 ac 160 a TE TE TE
Smith 126 ef 112 jk 119 fg TE 2.0 1.0
Sugar Drip 166 a 771 121 f TE TE TE
Theis 110 gh 156 df 133 d TE TE TE
Topper 76 134 ce 181 ab 157 ab TE 4.0 2.0
Tracy 127 ef 164 ce 145¢ TE 4.0 2.0
UNL-Hyb-3 111g 139 g1 125 df TE TE TE
Williams 99 h1 145 fth 122 ef TE TE TE
No:2 128 ef 109 jk 119 fg TE TE TE
No:91 78 k 170 bd 124 df TE TE TE
No5 93 1 125 1 109 g TE TE TE
Giilseker 80 jk 108 k 94 h TE 2.0 1.0
Ortalama 121 135 TE 0.62 0.33
DK (%) 4.20
F cesit *x
F yil *
F ¢esit x yil int. i

*) Aymi stitun icerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak onemli
farklilik yoktur. **) P<0.01 seviyesinde istatistiksel olarak énemlidir. TE) Tespit edilemedi.

Incelenen 6zellikler Arasindaki iliskiler

Sorgum peletlerinde incelenen 6zellikler
arasindaki ikili iligkiler icin saptanan
korelasyon  katsayilari, Tablo  5’de
verilmigstir. Tablodan izlendigi gibi;

Ham kiil ile CO2 ve NO arasinda olumlu
ve Onemli iligkiler, 1s1l deger ve CO
arasinda O6nemli ve olumsuz iligkiler
saptanirken, diger Ozellikler arasinda
onemsiz iliskiler saptanmustir.

Isil deger ile CO2, NO ve S igerigi
arasinda olumlu ve 6nemli iligkiler, Oz ve
CO arasinda 6nemli ve olumsuz iliskiler
saptanirken, diger Ozellikler arasinda
onemsiz iligkiler saptanmustir.

Oksijen ile CO igerigi arasinda olumlu
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ve onemli iliskiler, CO2, NO, NOx ve S
arasinda O6nemli ve olumsuz iligkiler
saptanmuistir.

COz ile NO ve S igerigi arasinda olumlu
ve 6nemli iligkiler, CO arasinda 6nemli ve
olumsuz, NOx arasinda ise 6nemsiz iligkiler
saptanmuistir.

COile NO ve S i¢erigi arasinda olumsuz
ve Onemli iligkiler, NOx arasinda ise
onemsiz iliskiler saptanmustir.

NO ile S igerigi arasinda olumsuz ve
onemli iliskiler, NOx arasinda ise 6nemsiz
iligkiler saptanmustir.

NOx ile S igerigi arasinda olumlu ve
onemli iligkiler saptanmugtir.
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Tablo 5. Peletlerin incelenen 6zellikler arasindaki korelasyon katsayilari (n=84)

Ozellikler 1s1l deger O CcOo2 CO NO NOx S

Kiil -0,2356** -0,0830 0,2557** -0,2209** 0,2699** -0,1497 0,1026
Is1l deger -0,7037** 0,7552** -0,6829** 0,7230** 0,1114 0,7206**
02 -0,7882** 0,7069** -0,6338** -0,3781** -0,7970**
CO2 -0,8548** 0,9049** 0,0352 0,8201**
Cco -0,7925** -0,1451 -0,8313**
NO -0,0574 0,7397**
NOx 0,4303**

*) P<0.05 hata sinirlar1 i¢inde 6nemli; **) P<0.01 hata simirlar1 iginde 6nemli

SONUC ve ONERILER

Yenilenebilir enerji kaynaklariin enerji
arzi i¢indeki paymi artirmak ve yerli
kaynaklara oncelik verilmek suretiyle
kaynak ¢esitlendirmesini saglamak stratejik
plan igerisinde oOncelikli amaglar olarak
belirlenmistir.  Yapilan bu c¢alisma ile
yenilenebilir enerji kaynagi olan biyoetanol
iiretiminde hammadde kaynagi olan tath
sorgum bitkisinin ekim ndbetinde yer
almasi ile biyoetanol iiretimi yaninda, hem
kaliteli bir kat1 biyoyakit olan pelet elde
edilmis, hem de diger artiklarin bu sekilde
degerlendirilmesine  Onciiliik  yapilmis
olunacaktir. Cukurova bolgesinde ikinci
iiriin sartlarinda, ¢cogunlu yurtdis1 kaynakli
ve ticari farkli tatlhi sorgum cesitleri ile
yapilan bu ¢alismadan elde edilen sonuglar
olduk¢a ©6nem tasimaktadir. Ulkemizde
isinma  amagh  kullandigimiz ~ yerli
linyitlerimizin %90’ 1n1n 1s1l degerinin 3000

kcal’/kg altinda oldugu, zararli gaz
emisyonlart ve yiiksek kil igerikleri
distintildiiginde, tarimsal  artiklardan,

ozellikle de tatli sorgum artiklarindan elde
edilen peletlerin (tatli sorgum peletinin 1s1l
degeri 4100-4360 cal/g arasinda) ne kadar
onemli bir yakit olacagi acik¢a ortadadir.
Sorgum posasi ile yapilan peletlerin 1s1l
degeri, kiil ve baca gazi emisyonlari
bakimindan odun ve odun mamulleri ile
yapilan peletlerden elde edilen
parametrelere yakin oldugu ve ayrica
peletlerle ilgili yaymlanan tiim standartlar
bakimindan daha {istiin oldugu ve alternatif
biyoyakit olarak kullanilabilecegi
goriilmektedir. Ayrica bu calisma ile yerel
halki kalkindirma, kaynaklar1 yerinde
degerlendirmede farkindalik yaratma, tath
sorgum gibi yiiksek biyokiitle potansiyeline
sahip bitki artiklarinin tarlada
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birakilmasinin yerine kati biyoyakit olarak
degerlendirilmesine  katki  saglanacagi
distintilmektedir. Biyokiitle peleti
iretiminin rasyonel hale getirilmesi ile de
bazi bolgelerimizde degisik kapasitelerde

calisan  biyokiitle yakma tesislerinin
kurulmasina imkan saglanabilir.
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Corum ili Mecitézii flcesi Tarla Arazilerinde Kapitalizasyon
Faiz Oraninin Belirlenmesi

Ozet

Tarim arazilerinin degeri, arazi sinirlilig1, araziye olan asir1 talep ve
enflasyona bagli olarak, bolgeden bolgeye ve arazi nevilerine gore
degismektedir. Tarim arazilerinin deger tespiti i¢cin “Gelirlerin
Kapitalizasyonu Metodu” kullanilmaktadir. Bu metotu kullanirken
oncelikle arazinin degerini etkileyen faktorler incelenmekte,
arazinin yillik ortalama net geliri (rant1) ve yorede gecerli olan
kapitalizasyon oraninin arastirilmasi gerekmektedir. Bu ¢aligmada,
Corum 1li Mecitézii flcesindeki miilk tarla arazilerinin nevilerine
gore kullanilabilir kapitalizasyon oranlar1 tespit edilmistir.
Arastirma verileri yorede faaliyet gosteren giftcilerden tabakali
ornekleme metoduyla g¢ekilen 66 tarim isletmesinden 2017-2018
tretim doneminde yiiz ylize yapilan anket ¢aligmasi ile
saglanmistir. Arastirma bulgularmma gore incelenen isletmelerin
%94.37’si miilk, %3.38’1i kiracilik ve %2.25’1 ise ortakgilikla
isletilmektedir. Arazilerin %25.64’{inli sulu ve %74.36’sm1 kuru
tarla arazileri olusturmaktadir. Caligma sonuglarma gore, miilk
isletmeciligi seklinde isletilen sulu tarla arazilerinde kullanilabilir
kapitalizasyon oran1 %4.76 ve kuru tarla arazilerinde ise %5.37
olarak tespit edilmistir. Yorede yapilacak arazi degerleme ve
kamulastirma  ¢alismalarinda bu  oranlarin  kullanilmasi
onerilmektedir.

Determination of Capitalization Interest Rate for Property
Field Lands in Mecitozii District of Corum Province

Abstract

Due to the limitation of agricultural land, excessive demand for
land and inflation, the values of agricultural lands vary according
to regions, locations, and types of lands. The Income Capitalization
Approach is commonly used for the valuation of agricultural lands.
According to this approach, firstly the factors affecting the value of
the land are examined, then the annual average net income (rent) of
the land, and the valid capitalization interest rate in the region
should be investigated. In this study, usable capitalization rates for
property field lands in Mecitdzii district of Corum province were
determined considering the types of lands. The data used in the
study were collected from a stratified sample of 66 farm operations
in the region, using a questionnaire filled during face-to-face
interviews with farmers. Data were collected in the 2017-2018
production year period. It was determined by this study that 94.37%
of the farms were operated by farmers who owned the land (own
property), 3.38% by tenancy, and 2.25% by shared cropping
system. Of the total agricultural land 25.64% was irrigated and
74.36% rain-fed land. According to the results of this study, the
usable capitalization rate for the lands operated as property fields
was 4.76% for irrigated fields, and 5.37% for rain-fed fields. These
ratios are recommended to be used for land valuation and
expropriation practices carried out in the region.
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GIRIiS

Tarim  Ozellikle gelismekte  olan
iilkelerde kirsal alanda yasayan insanlarin
gecimini sagladigi temel sektortiir. Tarim
sektorii.  ekonomik kalkinma siirecinde,
beslenme i¢in gerekli hammaddeleri
saglamakta, sanayi sektorii icin sermaye ve
emek tedariki yapmakta, ekonominin doviz
gereksinimini  karsilamakta ve iilkede
iiretilen sanayi mallar1 i¢in 6nemli bir talep
potansiyeli olusturmaktadir (Boz, 2003;
Boz, 2004; Cinemre ve Kilig, 2015). Tarim
sektoriindeki gelismeler, bu sektorle i¢ ige
olan diger sektorlere katki saglayarak tilke
kalkinmasin1 hizlandirmaktadir (Alamyar
ve Boz, 2021). Diinya niifusunun devaml
olarak c¢ogalmasi, yeterli ve dengeli
beslenmesi gereken insan sayisinin artmasi
nedeniyle, tarim sektdrii hemen hemen her
iilkede daha da onemli bir sektdr haline
gelmektedir. Tiirkiye’de niifusun yeterli ve
dengeli beslenebilmesi i¢in niifus artisina
paralel olarak tarimsal dretimin de
arttirllmasi gerekmektedir. Tarimsal iiretimi
arttirmanin yolu liretimin temel faktorii olan
islenen tarim alanlarinin  ve verimin
arttirllmasindan ge¢mektedir. Niifus artisi
ve buna bagli olarak artan ihtiyaglarin
karsilanabilmesi i¢in toprak kaynagina olan
talep gecen zaman icinde artmustir.
Ciftcilerin  marjinal arazilerde iiretim
yapmalar1 tarimsal {retimde kullanilan
arazinin son siniria yaklasildigini ifade
etmektedir (Birinci, 1993). Ayrica dogal
kaynaklarin yanlis kullanimi, endiistriyel
gelismeler ve niifus artis1 mevcut araziler
iizerine baski olusturmaktadir (Tas, 2020).

Tiirkiye’de kalkinma stratejileri
kapsaminda, kirsal ve kentsel niifusun
yasam standartlarinin ~ 1iyilestirilmesi

amactyla, her yil 6nemli miktarda altyap1
yatirimlart yapilmaktadir. Kamu yararina
yapilan bu yatirimlardan dolay1, 6zel ve
tiizel kisilere ait arsa ve arazi gibi tasinmaz
mallarin  kamulagtirilmast  s6z  konusu
olmaktadir.  Kamulastirmalarin ~ basta
anayasa olmak iizere mevcut yasalara
uygun sekilde yerine getirilmesinin yani
sira, kamulastirma bedelinin
hesaplanmasinda gercek degerlere yakin
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tahminler ~ yapilmasi1  biliylk  Onem
tasimaktadir (Kilig, 2011a). Tirkiye’de
kamu ve 0Ozel sektor tarafindan yapilan
altyap1 ve iistyapt yatirimlart nedeniyle,
kamulastirma uygulamalar1 basta olmak
iizere toplulastirma c¢aligsmalari, arazinin
imara acilmasit ve sulama projeleri gibi
birgok konu arazi fiyatiyla ilgili olmasi,
arazi degerleme konusundaki aragtirmalarin
Oonemini artirmaktadir (Baser ve ark., 2019).
Tarim arazilerinde kiymet takdiri islemi,
arazi satis fiyatina gore (sentetik yontem) ve
araziden elde edilen gelirlerin
kapitalizasyonuna (analitik yontem) gore
olmak iizere iki yol ile yapilmaktadir. Son
yillarda araziye ait 6zelliklerin, arazi fiyati
iizerine etkisini ortaya koymak icin ileri
istatistiki yontemlerin kullanildigr modeller
de gelistirilmistir. Bu modeller yardimiyla
objektif Olciilere dayali olarak arazi
fiyatinin ~ belirlenmesi amaclanmaktadir
(Baser ve Kilig, 2016). ileri yontemlerden
biri olan ¢oklu regresyon analizi yontemi ile
satisa konu olan araziler belli Ozellikler
acisindan incelenmekte, formiile edilmekte
ve her bir 6zelligin satis fiyat1 lizerine
etkileri istatiksel analizler ile ortaya
konmaktadir (Baser ve Kilig, 2016; Kilig ve
ark., 2019). Genis ¢apta saglikli veriye

ihtiyag  gosteren bu yolun Tirkiye
sartlarinda uygulanmasi oldukga giigtiir
(Bastiirk, 2011). Ulkemizde bulunan

tarimsal isletmeler diizenli ve saglikli bir
kayit sistemine sahip degildirler. Bu
nedenle tarim arazilerinde analitik yonteme
gore deger tespiti yapilirken isletmelerde
diizenli ve saghkli kayit sisteminin
bulunmamas:1 kiymet takdir islemini
zorlastirmaktadir. Tiirkiye’de son yillarda
artan altyapr yatirnmlariyla birlikte, arazi
basta olmak {lizere tarimla ilgili tasinmaz
mallarda kamulastirma davalar1 artis
gostermistir. Arazi, kamulastirilan taginmaz
mallar icinde en fazla davaya konu
olmasinin yani sira, kamulagtirma bedelinin
de Onemli bir kismini olusturmaktadir
(Kilig,  2011b).  Tarla  arazilerinin
degerlerininin belirlenebilmesi karayollari,
demiryollar1 ve barajlar gibi alt yap1
yatirimlart  acgisindan  biliyllk ~ Onem
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tasimaktadir.  Ulkemizde  kamulastima
kanununa gore, tarim arazileri degerlerinin
gelir yontemine gore belirlenmesi yasal bir
zorunluluk arz etmektedir. Gelir yontemine
gore bir tarim arazisinin degerinin
belirlenebilmesi icin, dncelikle, tasinmazin
degerini etkileyen faktorler incelenmekte,
tasinmazin yillik ortalama net geliri (ranti)
ve yorede gecerli olan kapitalizasyon
oraninin arastirilmasi gerekmektedir. Bu
yonteme gore bir arazinin degerini
bulabilmek i¢in Oncelikle arazinin ranti ve
gecerli kapitalizasyon oraninin bilinmesi
gerekmektedir. Boylece tasinmazin degeri,
bu tasinmazdan gelecek yillarda elde
edilebilecegi  varsayilan biitiin  yillik
ortalama net gelirin, kamulastirma
isleminin yapildig1 zamana biriktirilmesi ile
bulunmus olmaktadir. Bu ydntemin
uygulanabilmesi i¢in ilgili tasinmazlarin
stirekli gelir getirir olmalart gerekmektedir.
Ancak iilkemizde kayit sisteminde bulunan
eksiklikler, arazi rantinin ve kapitalizasyon
faiz oranmnin  belirlenmesini  oldukga
giiclestirmektedir. Tiirkiye’de tarim
arazisinin alim-satim degeri ile tarimsal
irinlere  ait  girdi-¢cikti  katsayilari
konusunda dogru ve diizenli bir kayit
sistemi yoktur. Bu durum, tarimsal kiymet
takdir islemlerini  zorlastiran  Gnemli
faktorlerden birisidir. Tarmmsal varliklar
¢ok fazla alim-satima konu olmadiklari i¢in,
arazi degeri ile ilgili siirekli ve giivenilir bir
pazar s0z konusu degildir. Satisa konu
olmus az sayidaki arazi parcasi da, belli bir

piyasa  olusturmaktan uzaktir. Aym
zamanda arazi parselleri homojenlik
yoniinden de, birbirlerinden  biiyiik
farkliliklar ~ gostermektedirler  (Kilig,

2011b). Tarimsal kiymet takdiri ¢aligmalari
arastirmalarina bagli olarak bolgesel ya da
lokal alanlarda yapilabilmektedir
(Miilayim, 2008). Kapitalizasyon faiz
oranint  etkileyen  cesitli  faktorler
bulunmaktadir. Bu faktorler bolgelere,
illere ve ilgelere  gore  farklilik
gostermektedir. Bu nedenle kapitalizasyon
faiz oraninin bolgelere, illere ve ilgelere
gore tespit edilmesi  gerekmektedir.
Tiirkiye’de tarim arazilerinde
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kapitalizasyon faiz oranlarinin
belirlenmesine yonelik farkli bolgelerde
bircok c¢alisma yapilmistir. Vural (1987),
Ankara ili i¢in kullanilabilir kapitalizasyon
oranini, miilk isletmeciligi seklinde isletilen
sulu arazilerde %6.98, kuru arazilerde ise
%15.93 olarak bulmustur. Demircan (1991),
Adana li Seyhan ve Yiiregir Ilgelerinde
kullanilabilir kapitalizasyon oranini mal
sahibi tarafindan isletilen sulu tarla
arazilerinde %5.64, kuru tarla arazilerinde
ise %4.86 olarak belirlemistir. Keskin
(1994), Eskisehir ili icin kullanilabilir
kapitalizasyon oranin1 miilk isletmeciligi
seklinde isletilen sulu arazilerde %7.84,
kuru taban arazilerde %5.04, kuru yamag
arazilerde ise %6.92 olarak tespit etmistir.
Oguz (1994), Konya ili kuru miilk
arazilerinde kullanilabilir kapitalizasyon
oranini %6.10 olarak belirlemistir. Sayili
(1996), Tokat Ili Kazova ydresinde
kullanilabilir kapitalizasyon oranini miilk
sulu tarla arazilerinde %3.88 ve miilk
isletmeciligi seklinde isletilen kuru tarla
arazilerinde ise %3.31 olarak belirlenmistir.
Aktas (2000), Tokat Ili Niksar Ovas1 tarim
isletmelerinde kullanilabilir kapitalizasyon
oranini miilk isletmeciligi seklinde isletilen
sulu tarla arazilerinde %5.90 olarak tespit
etmistir. Birinci  (1997), Erzurum ve
Erzincan Mleri icin kullanilabilir
kapitalizasyon oranlarin1 Erzurum Ili igin;
mal sahibi tarafindan isletilen sulu tarim
arazilerinde %11.96, kirag tarim
arazilerinde %210.94 ve ortalama olarak
%]11.96 olarak belirlemistir. Erzincan
Ilinde; mal sahibi tarafindan isletilen sulu
tarim arazilerinde %8.48, kirag tarim
arazilerinde 9%7.59 ve ortalama olarak
%8.39 olarak belirlemistir. Aydin (2007),
Tokat 1li Zile Ilgesi ova arazilerinde
kullanilabilir kapitalizasyon oranini miilk
isletmeciligi seklinde isletilen sulu tarla
arazilerinde %5.17, kuru tarla arazilerinde
ise %3.06 olarak belirlemistir. Avc1 ve
Akay (2012), Tokat Ili Pazar ilgesi ova
arazilerinde kullanilabilir kapitalizasyon
oranini, miilk isletmeciligi seklinde isletilen
sulu tarla arazilerinde %4.38 olarak
bulunmustur. incir (2015), Tokat Ili Cevreli
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Beldesi’'nde miilk isletmeciligi seklinde
isletilen tarla arazilerinde kapitalizasyon
oranini %4.30 ve sulu tarim arazilerinde ise
%4.76 olarak belirlemistir. Dagdemir ve
ark. (2018) Agr1 Ili Merkez Ilgede yaptiklar:
arastirmada kapitalizasyon oranin1 kuru
tarla, sulu tarla ve c¢ayir arazilerinde
sirastyla %5,70; %5,31 ve %6,33 olarak
bulmustur. Arastirma  bolgesi  olarak
belirlenen Corum ili Mecitdzii Ilgesinde ise
tarim arazilerinde kapitalizasyon
oranlarinin belirlenmesine yonelik
giinlimiize degin bir ¢alisma yapilmamuistir.
Bu baglamda arastirma alani olarak
belirlenen Corum Ili Mecitdzii ilcesinde
tarla arazilerinde kapitalizasyon faiz oram
arazinin sulanabilirligine bagli olarak
degisip degismedigi; sulanabilen tarla
arazilerinde kapitalizasyon faiz orani kuru
tarla arazilerine gore farkli olup olmadigy;
tarla arazilerinde kapitalizasyon faiz
oraninin arazinin konumuna bagli olarak
degisip degismedigi ve tarla arazilerinden
elde edilen rantin arazi satis degerini
etkileyip etkilemedigi arastiritlmistir.

MATERYAL ve YONTEM
Materyal

Arastirmanin ana materyalini Corum Ili
Mecitozii Ilgesinde yer alan tarim
isletmelerinden tabakal1 ornekleme
yontemiyle cekilen 66 isletmeden 2017-
2018 iiretim doneminde anket yoluyla
alman veriler olusturmaktadir. Ayrica
yoreye hizmet gétiiren Corum Il Tarim ve
Orman Miidiirliigii, Mecitdzii Ilce Tarim ve

N> NS

Orman Miidiirliigii ile Mecitdzii Ilge Tapu

Sicil Miidiirligi kayitlarindan
yararlanilmigtir. Bunlarin yanisira arazi
degerleme konusunda yapilan ¢esitli

arastirma bulgularindan da 6nemli diizeyde
istifade edilmistir.
Ornekleme Yontemi

Arastirmada anket uygulanacak 6rnegin
belirlenmesi i¢in Corum Il Tarim ve Orman
Miidiirliigii ile Mecitdzii ilge Tarim ve
Orman Midiirligiinde istihdam edilen
Teknik elemanlarla yapilan goriismeler
sonucunda  kOy sayist 54 olarak
belirlenmistir.  Biitiin bu koylerde anket
yapma olasilig1 s6z konusu olmadigindan,
ilceyi  temsil edecek ana kitlenin
belirlenmesi i¢in ilgede tarla arazilerinin
toplam isletme arazisi igerisindeki oraninin
yiksek oldugu 4 koy gayeli olarak
secilmistir. Bu kdylerdeki biitiin ¢iftgiler ve
isletme  biiytkligine iliskin  veriler
Mecitdzii Ilge Tartm ve Orman Miidiirliigii
kayit sisteminden elde edilmis ve
arastirmanin ana Kitlesini olusturmustur.
Arastirma alanindan segilen dort koyde
faaliyet gosteren toplam 727 adet tarim
isletmesi ana kitle olarak dikkate alinmis ve
arazi varliklar1 listelenmistir. Isletmelerin
arazi biiytlikliiklerinin frekans dagilimi goz
ontinde bulundurularak, 1-50 da, 50.10- 80
da ve 80.10-+ olmak iizere ii¢ tabaka
olusturulmustur. Ornek hacminin
belirlenmesinde tabakali tesadiifi

ornekleme yontemi kullanilmistir (Yamane,
2001):

2 _&

n= ,
N?D?+> N,S; t

Esitlikte;

Nh; h’inc1 tabakadaki isletme sayisi,

Sh; h’inc1 tabakanin standart sapmasi,
Sh?; h’inc1 tabakadaki verilerin varyansi,
N; Ana kitledeki isletme sayisi,

d; Ortalamadan sapma miktari,
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2
2

t; Gliven aralig1 i¢in t tablo degeridir.
Arastirmada Ornek hacminin
belirlenmesinde, %10 hata ve %95 giiven
sinirlar igerisinde ¢alisilarak 6rnek hacmi
66 olarak hesaplanmistir. Bu 6rnek hacmi
ana kitledeki tabakalara Cizelge 1° deki
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gibi  dagitilmistir.  Anket  yapilan
isletmelerin  belirlenmesinde  tesadiifi
sayilar tablosundan yararlanilmistir. Bazi
ciftcilerin  isletmede bulunamayacagi

veya anketi yanitlamay1 red etme olasilig1
g6z Oniinde bulundurularak, aym
tabakaya giren yedek ciftgiler de
belirlenmis ve bunlarla anket yapilmistir.

Cizelge 1. Isletmelerin tabakalara gore dagilimi ve her bir tabakadan 6rnege giren isletme sayisi

Tabaka Tabaka Tabaka Ort| Tabakadaki | Standart Ornek
No Genisligi (da) | (da) Isletme Sayis1 | Sapma (Nh Sh) Nh (Sh)? biylkligi
(adet) (Nh) (Sh)
| 1-50 25.4 398 14.21344 | 5656.9491 80404.7069 36
] 50.1-80 63.3 145 8.32467 1207.0772 10048.5189 13
11 80.1-+ 140 184 59.71464 | 10987.494 656114.234 17
TOPLAM 727 - 17851.52003 | 746567.4602 66

Veri Analiz Yontemi

Veri toplama islemi tamamlandiktan
sonda anketler dikkatli bir sekilde gozden
gecirilerek hata ve noksanlari
tamamlanmistir. Verilerin uygun sekilde
degerlendirilebilmesi  i¢cin  her  bir
degiskene ait kodlama  yapilarak
bilgisayara giris islemleri
tamamlanmistir. Veri analizinde,
arastirmanin  amaglar1  dogrultusunda
frekans, ylizde, ortalama ve standard
sapmadan olusan tanimlayici istatistikler
kullanilmis ve uygun tablolar

hazirlanmustir. Tlgedeki tarla arazilerinde
kapitalizasyon oranlarinin saptanmasinda
“Gelirlerin Kapitalizasyonu” yontemi
kullanilmistir. Bu yonteme gore ele alinan
arazilerden  elde  edilen rantlar
belirlenerek toplamlar1 hesaplanmistir.
Rantlarin toplami bolgede belirlenmis
olan arazi satis fiyatlar1 toplamina
boliinmiistiir. Boylece ilgedeki
kapitalizasyon orant asagidaki formiil
yardimiyla hesaplanmigtir (Miilayim,
2008):

_ R1+R2+R3+-+Rn

T K1+ K2+ K3+--Kn

Bu formiilde,

f: Kapitalizasyon orani,

R: Arazinin ranti,

K: Arazinin satis degeri
gelmektedir.

Kapitalizasyon orani; tarim arazisinin
isletilme sekli (miilk, ortak¢1 veya kiraci)
ve sulama olanaklarinin varligina (sulu
veya kuru) gore belirlenmistir. Eger miilk
arazi isletme sahibi tarafindan
igletiliyorsa  rantin  hesaplanmasinda;
“Gayri safi hasiladan (Gh), masraflar (M),
miistecir sermayesi faizi (Mf), idare iicret
karsilig: (1), el emegi licret karsilig: (Eii)
ve vergiler (V) ¢ikartilmistir” (Miilayim,
2008). Arastirma  bolgesinde  tarla
arazilerinin bliyiik ¢ogunlugu (%98.79)

anlamina
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isletme sahibi tarafindan isletilen miilk
arazi oldugundan sadece bu tip araziler
i¢in kapitalizasyon orani tespit edilmistir.
Isletme sahibi tarafindan isletilen miilk
araziler, sulanma olanaklarina gore (sulu
veya kuru), isletmenin toplam tarla alani
icindeki paylar1 esas alinarak tartili
ortalama yontemi kullanilmistir.

BULGULAR ve TARTISMA
Isletmelerin Arazi Varhg

Isletmeler mevcut arazi varligr ve
tasarruf  durumu  bakimindan  ele
alindiginda isletme basina ortalama
arazisi miktarinin, isletme gruplarina gore
sirastyla 1052.97 da, 767.48 da, 1870.14
da ve isletme ortalamasimin 1207,22 da
oldugu saptanmistir (Cizelge 2). Miilk
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arazi isletmeciligi toplam isletmecilik

isletmelerin  %95.61°1 miilk, %2.66’s1

tiirleri arasinda en 6nemli paya sahiptir. kira, %1.73’i ortak¢ilik seklindedir.
Arastirma bulgularina gore 1. grupta yer Isletmeler ortalamasi itibariyle ise,
alan isletmelerin = %94.52°si  miilk, isletme arazisinin  %94.36’s1  miilk,
%4.23°1 kira, %1.26’s1 ortak; II. grupta %3.38’1 kiracilik ve %2.26’simin da
yer alan isletmelerin %91.13°1 miilk, ortak¢ilik seklinde gergeklestigi
%3.94, %4.931 ortak; III. grupta yer alan goriilmektedir.
Cizelge 2. Isletmelerde arazi varlig1 (da) ve tasarruf sekli (%)
Isletme Gruplar1
I. Grup (36) 1. Grup (13) 1. Grup (17) Is1.Ort (66)
da % da % da % da %
Miilk Arazi 995.23 94.52 699.39 91.13 |1788.00| 95.61 |1141.16| 94.36
Kiraya Tutulan Arazi 44.49 4.23 30.27 3.94 49.81 2.66 43.06 3.38
Ortaga Tutulan Arazi 13.25 1.26 37.82 4.93 32.33 1.73 23.00 2.26
Toplam Isletme Arazisi 1052.97 | 100.00 | 767,48 | 100.00 |1870.14| 100.00 |1207.22 | 100.00

Her ne kadar arastirmada ele alinan tarim
isletmelerinde belirli diizeyde meyve ve
sebze yetistiriciligi yapiliyor olsa da
mevcut arazilerin onemli kismini tarla
bitkileri yetistirilen alanlar
olusturmaktadir. Tarla arazilerinin
%99.86°s1 ekilmekte %0.14’1 ise nadasa
birakilmaktadir (Cizelge 3). Araziler
sulanma durumuna gore incelendiginde

biiylik bir kisminin (%74.36) kuru tarim
yapilan tarla arazilerinden olustugu
goriillmektedir (Cizelge 4). En c¢ok
yetistirilen {riin bugday olup bunu
aycicegi ve arpa takip etmektedir. Ayrica
incelemeler sonucunda hiyar, domates,
seker pancari, sogan, taze fasiilye ve
hashas iiriinlerinin az oranda ekimlerinin
yapildigi tespit edilmistir (Cizelge 5).

Cizelge 3. Isletmelerde bulunan tarla arazisinin kullanim sekli

Isletme Gruplar
I. Grup (36) Il. Grup (13) I11. Grup (17) Is1.0rt. (66)
Da % da % Da % Da %
Ekili Tarla 1050,47 99,76 767,48 100,00 | 1867,14 99,84 | 1053,91 99,86
Arazisi
Nadas 2,50 0,24 0,00 0,00 3,00 0,16 1,53 0,14
Toplam 1052,97 | 100.00 767.48 100.00 | 1870.14 | 100.00 | 1055.44 100.00

Cizelge 4. Tarlaarazilerinde sulu-kuru alanlar (da) ve isletme gruplarma dagilimi (%)

Isletme Gruplari
I. Grup (36) 1. Grup (13) 1. Grup (17) Is1.Ort. (66)
da % Da % Da % Da %
Sulu Tarla Arazisi 28496 | 27.06 | 190.14 | 24.77 | 452.82 | 24.21 | 309.52 25.64
Kuru Tarla Arazisi 768.01 | 7294 | 577.34 | 75.23 |1417.32 | 75.79 | 897.70 74.36
Toplam 1052.97 | 100.00 | 767.48 | 100.00 | 1870.14 | 100.00 | 1207.22 | 100.00
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Cizelge 5. Isletmelerde ekim ve dikimi yapilan {iriinlerin isletme gruplarna dagilim1

Isletme Gruplari
Uriinler . Grup (36) 1. Grup (13) 1. Grup (17) fsl. Ort. (66)
Da % da % da % da %

Bugday (Sulu) 234.61 | 22.28 | 131.20 17.09 236.74 12.66 214.79 17.79
Arpa (Sulu) 38.36 3.64 20.45 2.66 79.73 4.26 45.49 3.77
Hiyar (Sulu) 0.00 0.00 0.00 0.00 14.62 0.78 3.77 0.31
Domates (Sulu) 0.00 0.00 0.00 0.00 28.30 151 7.29 0.60
S. Pancar1 (Sulu 0.00 0.00 18.41 2.40 0.00 0.00 3.63 0.30
Sogan (Sulu) 0.00 0.00 9.13 1.19 6.53 0.35 3.48 0.29
Aycigegi (Sulu) 11.99 1.14 10.95 1.43 78.26 4,18 28.85 2.39
T. Fasiilye (Sulu) 0.00 0.00 0.00 0.00 8.64 0.46 2.23 0.18
Bugday (Kuru) 492.10 | 46.73 | 181.18 23.61 44491 23.79 418.70 34.68
Aycicegi (Kuru) 134.07 | 12.73 | 170.53 22.22 388.76 20.79 206.85 17.13
Arpa (Kuru) 45.85 4.35 93.12 12.13 313.94 16.79 12421 10.29
Yulaf (Kuru) 0.00 0.00 12.36 1.61 78.07 4,17 22.54 1.87
Tritikale (Kuru) 0.00 0.00 441 0.57 80.52 431 21.61 1.79
Haghas (Kuru) 4,70 0.45 3.73 0.49 0.00 0.00 3.30 0.27
Fig (Kuru) 60.58 5.75 59.25 7.72 97.73 5.23 69.89 5.79
Nohut (Kuru) 28.21 2.68 52.76 6.87 10.39 0.56 28.46 2.36
Nadas 2.50 0.24 0.00 0.00 3.00 0.16 2.14 0.18
TOPLAM 1052.97 |100.00 | 767.48 | 100.00 | 1870.14 | 100.00 | 1207.22 100.00

Araizlerde Kapitalizasyon Faiz Oraninin

Tespiti
Gayrisafi
isletmelerinde

hasila
bir Uretim dOneminde

(Gh):

Tarim

iiretilen mal ve hizmetlerin toplam degeri
Gayrisafi hasilay1
olusturan unsurlar, rant, iretim masraflari,
isletmeci sermayesinin faizi karsilhigy,
idari ticret karsiligi ve isgilicii ticret

olarak hesaplanir.

karsiligidir.

Isletmelerde

kuru tarla

arazilerinde belirlenen gayrisafi lretim
degeri incelendiginde; en fazla toplam

gelir haghastan elde edilmekte olup, bunu
nohut ve bugday izlemektedir (Cizelge 6).
Sulama yapilan tarla arazilerinde en
yiksek toplam gelir domates {iriiniinden
elde edilmisken bunu sirasiyla sogan ve
hiyar izlemistir (Cizelge 7). Genel olarak
iretim faaliyetlerinden elde edilen
gayrisafi hasila degerleri sulama yapilan
tarla arazilerinde dekara ortalama olarak
730.85 TL/da; kuru tarim yapilan
arazilerde ise 470.49 TL/da olarak
hesaplanmistir (Cizelge 9).

Cizelge 6. Kuru tarim yapilan arazilerde elde edilen gayrisafi liretim degeri (TL/da)

Yetistirilen Uriinler Ekilis Ekiliglerin Ana Uriin Yan Urun T_oplam
Alani (da) | Agirlikli Ortalamasi Verim Fiyat Gelir  |Gelir (TL/da)
(%) (kg/da) (TL/kg) (TL/da)
Bugday 418.70 46.75 422.66 0.96 132.57 538.32
Ayg¢icegi 206.85 23.10 192.23 2.23 . 428.67
Arpa 124.21 13.87 390.83 0.85 114.11 446.32
Yulaf 22.54 2.52 343.75 0.75 105.75 363.56
Tritikale 21.61 2.41 356.25 0.76 135.94 406.69
Hagshasg 3.30 0.37 110.00 5.50 427.50 1032.50
Fig 69.89 7.80 400.00 0.52 --- 208.00
Nohut 28.46 3.18 128.00 4.30 43.70 594.10
TOPLAM 895.56 100.00 --- --- --- 470.49

Uretim masraflar
Tarimsal uretimde masraflar belirli
tirtinleri liretmek i¢in harcanan biitiin
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kaynaklarin degerini ifade eder. Diger bir
anlatimla masraftan bir mali iiretmek i¢in
kullanilan mal ve hizmetlerin parasal
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olarak degeri anlasilir. Tarimsal iiretimde
bir iiretim doneminde elde edilen briit
iretim degeri ile yapilan masraflar
karsilastirilarak, yiiriitiilen faaliyetin ne
derece ekonomik oldugu anlagilmaktadir

edildikten sonra bundan
masraflar asigidaki gibidir:
a) Isletme disindan elde edilen girdiler
(tohum, yem, tarimsal ilaglar, vb.) ve
hizmetlere yapilan harcamalar,

disiilecek

(Cakir, 2005). Isletmeci gayri safi by  Sabit sermaye unsurlarinin
hasilay1 elde edebilmek i¢in, isletmesine amortismani, sigorta giderleri, tamir-
yatirmis oldugu aktif sermayenin faizi bakim giderleri,
disinda, yapmis oldugu biitiin masraflar c) Isletmeci sermayesininfaizi,
isletme masraflar1 olarak belirlemektedir d)  Idari iicret karsihigi,
(Kilig, 1997). Gayrisafi hasila elde e) Isgiicii licreti karsilig
f)  Vergi giderleri
Cizelge 7. Sulu tarim yapilan tarla arazilerinde gayrisafi iiretim degeri (TL/da)
Ekilis Eki}islerin . Ana Ul‘ﬁl.l Yf_:ln Uriin T_oplam
Yetistirilen Alam Agirlikli Verim Fiyat Gelir (TL/da) | Gelir (TL/da)
Uriinler (da) Ortalamasi (kg/da) (TL/kg)
(%)
Bugday 214.79 69.39 484.77 0.96 153.97 619.35
Arpa 45.49 14.70 471.82 0.85 131.41 532.46
Hiyar 3.77 1.22 1750.00 1.13 --- 1977.50
Domates 7.29 2.36 1900.00 2.10 3990.00
S. Pancari 3.63 1.17 5500.00 0.24 -—- 1320.00
Sogan 3.48 1.12 4750.00 0.53 -=- 2517.50
Aygicegi 28.85 9.32 224,71 2.23 --- 501.10
T. Fasiilye 2.23 0.72 1125.00 1.75 1968.75
TOPLAM 309.52 100.00 - --- - 730.85
Masraflar giderleri ve tamir-bakim masraflarinin her
Arazi  rantinin  hesaplanmasinda, i¢cli  i¢in, alet-makine sermayesinden
isletmeden elde edilen gayrisafi hasila incelenen tarlaya diisen kismin %15-20’1ik
degerinden cikarilacak masraflar bir kismin esas almabilecegi
unsurlar1 sunlardir: diistiniilmektedir (Sayili, 1996). Mevcut
a) Sabit  Sermayenin  Amortismant, calismada bu ti¢ masraf, toplam alet-makine

Sigorta ve Tamir-Bakim Masraflari.
Genel olarak bunlar belirli bir yiizde
olarak alinir.

Amortisman; bir varligin  bedelinin
ekonomik 6mrii iizerinden yillara yaygin ve
sistematik olarak dagitimi olarak ifade
edilmektedir (Oztiirk, 2013). Sigorta,
isletmecinin tretim faaliyetleri sirasinda
cesitli risklerini tistlenen sirketlere belirli
miktarda prim Odeyerek {irlinlerini ve
tarimsal  degerlerini  giivence  altina
almasidir. Tamir-bakim masraflari
amortismanlarla iliskilidir. Genel olarak
tamir-bakim  masraflar1  yiikseldiginde
amortisman miktarlari diismektedir
(Miilayim, 2008). Amortisman, sigorta
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sermayesinin %15’1 olarak hesaplanmistir.
b) Miitedavil (Déner) Isletme
Sermayelerinin Tiimden Karsilanmasi:
Mevcut calismada miidetavil isletme
sermayesi kapsaminda tohumluk, giibre,
ilag ve su bedeli gibi masraf unsurlari
dahil edilmisgtir.

c) Isletme  Disindan
Hizmetlerin Parasal (Nakdi) Deger
Olarak Karsiliklari: Ciftlik disindan
saglanan hizmetler kapsaminda, ilag ve
makine kendinin ise yakit masrafi, eger
disaridan ise kira gideri kullanilmistir.

Elde Edilen

Incelenen isletmelerde ortalama olarak
belirlenen masraflar Cizelge 8 'de
verilmistir.
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Isletmeci (Miistecir) Sermayenin Faizi

Miistecir (isletmeci) Sermaye Faizi,
tarimsal {iretim y1l1 baglangicinda ¢iftlikte
bulunmasi gereken isletme sermayesinin
faiz karsihgidir. Isletmeci sermayesi,
tarimsal {iretimde arazi sermayesinin
etkin bir sekilde kullanilmasi igin
Ongoriilen “Alet Makine Sermayesi” ve
“Déner Isletme Sermayesi” unsurlaridan
olusmaktadir. Isletmeci sermayesinin
degeri  hesaplandiktan  sonra, bu
sermayeye tekabul eden faiz karsiligi da

hesaplanir. Genellikle isletmeci
sermayesinin faiz karsiligi daha riskli
kabul edildiginden kapitalizasyon
oranlarindan daha yiiksek tutulmaktadir.
Bu oranin Dbelirlenmesinde tarimsal
krediler i¢in belirlenen faiz oraninin yarisi
kabul edilebilir. Bunun nedeni ise isletme
sermayesinin yil igerisinde tam olarak
isletmede bulunmamasidir. Bu baglamda
hesalamalarda bir yi1l degil de ortalama 6
aylik bir siire esas alimmistir (Miilayim,
2008).

Cizelge 8. Incelenen tarim isletmelerde yapilan masraflar (TL/da)

Miilk Arazi

Kuru Tarla | Sulu Tarla

Arazisi Arazisi
Sabit Sermayenin Amortismani, Sigorta ve Tamir-Bakim Masraflari (1) 36,30 53.15
Déner Isletme Sermayelerinin Tiimden Karsilanmasi (2) 81.77 105.54
Ciftlik Digindan Saglanan Hizmetlerin Parasal Karsilig1 (3) 24.17 37.50
Toplam Masraflar (M) (1+2+3) 142.24 196.19
Yapilan Masraflarin H Icerisindeki Pay1 (%) 30.23 26.84

Isletmeci (miistecir) sermayesinin faiz
oranin1 hesaplamak i¢in T.C. Ziraat
Bankasi tarafindan tarim kesimine verilen
krediler i¢in Ongordigi %?20’lik faiz
oraninin yarist olan %10’luk faiz oram
kullanilmistir. Veri analizi sonucu elde
edilen isletmeci sermayesinin faiz
karsiligt  olan oran Cizelge 9’de
sunulmustur.

Idari Ucret Karsihig:

Idare iicret karsihig1, gayrisafi hasilanin
belirli bir yiizdesi alinarak bulunmaktadir
ve alinan yiizde sonucu bulunan miktar
diisiik oldugundan c¢ok fazla 6nem arz
etmemektedir (Miilayim, 2008). Idari
ticret karsiliginin hesaplanmasinda genel
olarak iretilen gayrisafi hasilanin %2-
7’sini  olusturan bir oran  kabul
edilmektedir. Bu oran arazi isletme sahibi
tarafindan isletiliyorsa %3-7, ortakgilikla
isletiliyorsa ~ %3-5 ve  kiracilikla
isletiliyorsa ~ %2-5  olarak  kabul
edilmektedir. Kiracilikta kira iizerinden,
ortak¢ilikta ise gayrisafi hasiladan mal
sahibine disen pay lizerinden
almmaktadir (Miilayim, 2008). idare
ticret kars1l1g1 orani, gayrisafi hasilanin ve

iretime katilan kisilerin az veya
cokluguna, isletmenin arazi yapisina ve
isletme binalarinin tarim arzilerine yakin
veya uzak olmasina gore degismektedir
(Say1li, 1996). Incelen isletmelerde idare
ticret karsiligi, gayrisafi hasilanin %3’
olarak alinmis olup bu konu ile ilgili
bulgular Cizelge 9’da verilmistir.

El Emegi (Isgiicii) Ucret Karsihg

Arastirma bolgesinde tarim
isletmelerinde isgiicii gereksinimi
cogunlukla aile bireylerinden

saglanmakta olup ihtiya¢ duyuldugu
donemlerde yabanci is giicli de istihdam
edilmektedir. Ihtiyag duyuldugu
zamanlarda is¢i tutulup isletmenin
uretimine devam edilmektedir. Arastirma
sirasinda ¢esitli kaynaklar gz Oniinde
bulundurularak bolgede yetistirilen tarim
tirlinleri i¢in gerekli isgiicii gereksinmi
yaklasik olarak hesaplanmistir. Arastirma
bolgesinde tarim islerinde istihdam edilen
yabanci erkek isc¢ilere 6denen ortalama
giinliik yevmiyenin 80 TL oldugu tespit
edilmigtir. Arastirmada isgiici  ticret
karsiligr ile ilgili veriler Cizelge 9’da
gosterilmistir.
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Vergiler

Isletmelerde vergi masraflari, ilgili
belediyeye 6denen arazi vergisi ile “Cift¢i
Koruma Baskanlig1”’na 6denen koruma ve
sulama  iicretlerinden  olugmaktadir.
Vergilerle ilgili veriler Cizelge 9’da
gosterilmistir.
Arazilerde Elde Edilen
(Ortalama Yilhik Net Gelirler)

Rant, gayrisafi hasiladan, arazi kirasi
ve sermayenin faizi harig, iretimi
gergeklestirmek icin yapilan diger biitiin
masraf unsurlarinin c¢ikarilmasi sonucu
elde edilen net gelirdir (Aydin, 2007).
Kamulastirma Kanunu’nda, arazinin
geliri i¢in net gelir tanim1 yer almaktadir.
Arazinin net gelirini hesaplarken, arazide
bolge kosullarina gére normal bir iiretim
sisteminin uygulandigi kabul
edilmektedir. Normal iiretim sistemi,
arazinin bulundugu bolgedeki yaygin
olan iiretim teknigidir (Kilig, 2011b).
Arastirmada arazi rantlar ile ilgili veriler
Cizelge 9’da sunulmustur. Cizelgeden
yorede kuru tarim yapilan tarla
arazilerinde rantin Gh’ya oran1 %50.75
iken, sulu tarim yapilan arazilerde %47.06
oldugu anlasilmaktadir.
Arazilerin Satis Degeri

Rantlar

Arazilerin satig fiyatlar1 lizerinde ¢ok
sayida faktoriin etkili oldugu
belirtilmektedir. Kimi zaman arazilerin
ana yola yakiligi, kimi zaman toprak
verimliliginin yiiksekligine bagli olarak
satis degerleri  yiikselebilmektedir.
(Engindeniz,  2001). Tapu  Sicil
Miidiirligii kayitlarinda tarim arazilerinin
alim-satim degerleri, islem sirasinda
alinan vergiler nedeniyle genellikle
oldugundan daha diisiik gosterilmektedir.
Bu nedenle Tapu Sicil Midirligi
kayitlart1 genellikle giivenilen kaynak
niteligi tagimamaktadir. S6z konusu
kaynaklarin alinma sebebi ise alim-satim
yapan kisilerin adresleri ile satis1 yapilan
tarim arazilerinin konumlar1 hakkinda
bilgiler elde etmektir. Edinilen bu bilgiler
15181inda arazi sahibiyle birebir
goriislilerek anket yoluyla arazinin gergek
alim-satim degeri, uygulanan miinavebe
sistemi, tiretim teknigi, toprak yapisi,
sulanma olanaklar1 ve konumu gibi

bilgiler elde edilmelidir. Boylece
kapitalizasyon orani belirlenecek
bolgedeki  isletmelerden  ekonomik

yonden homojenlik durumlar1 géz Oniine
alinarak, yeterli sayida arazi satiglar1 elde
edilmelidir.

Cizelge 9. Isletmelerin ortalama arazi rant degerleri (TL/da)

Miilk Arazi
Kuru Tarla Arazisi Sulu Tarla Arazisi

Gayrisafi Uretim Degeri  (Gsiid) 470.49 730.85
Masraflar (M) 142.24 196.19
Miistecir Sermayesi Faizi  (Mf) 25.35 37.81
Idare Ucret Karsilig1 (Iii) 15.02 55.43
El Emegi Ucret Karsiigi  (Eii) 47.34 92.56
Vergiler V) 1.76 4,91

Arazi Rant1 (R) 238.78 343.95
R' nin Gh Igerisindeki Oran1 (%) 50.75 47.06

Isletme sahibi tarafindan isletilen sulu
tarla arazilerinin cari satis degeri 5000
TL/da ile 9000 TL/da arasinda
degismekte olup, ortalama 7225 TL/da
olarak tespit edilmistir. Isletme sahibi
tarafindan isletilen kuru tarla arazilerinin
cari satis degeri 3000 TL/da ile 5500
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TL/da arasinda degismekte olup ortalama
4450 TL/da olarak tespit edilmistir.
Kapitalizasyon Oraninin Saptanmasi
Isletmelerde kiracilik (%3.38) ve
ortakcilikta (%2.26) c¢ok az olmasi
nedeniyle yeterli degiskene ulagilamamis
ve bu sekilde isletilen araziler igin
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kapitalizasyon orani hesaplanmamustir.

Miilk isletmeciligi seklinde isletilen
isletmeler, kuru ve sulu olmak tizere iki
grup altinda incelenmis olup,

kapitalizasyon orani arazilerin sulanma
durumlarina gore hesaplanmistir. Miilk
isletmeciligi seklinde isletilen sulu tarla
arazilerinde, arazilerin rantlar1 ve satig
degerleri dikkate alinarak kapitalizasyon
oranlar1 sulu tarla arazilerinde, f =
343.95/7225.00 = %04.76; kuru tarla
arazilerinde f = 238.78/4450.00 = %5.37
olarak hesaplanmuistir.

SONUC ve ONERILER

Ulkemizde altyapi (karayolu,
demiryolu, baraj yapimi vb.) yatirimlari
amaciyla tasinmaz mallarda
kamulastirma g¢aligmalar1 yapilmaktadir.
Tarimsal kiymet takdirlerinde
kamulastirma bedellerinin biiyiik bir
kismin1 arazi degeri olusturmaktadir.
Kamulastirma c¢alismalari, sulanabilen
tarim arazilerinde verimliligin yiiksek ve
meskun mahale yakin oldugu alanlarda
yapildiginda, arazi fiyatlarinin yiiksek
olmasina paralel olarak kamulastirma
maliyetlerinde de artis olmaktadir.
Uygulamadan kaynaklanan eksik ve
yanlis bilgiler, kamulastirma maaliyetini

artirmakta, taraflar arasinda
adaletsizlikler ortaya c¢ikarmakta ve
altyapr yatirimlarinin  tamamlanmasini

geciktirmektedir. So6z konusu
olumsuzluklarin 6niine gecilebilmesi i¢in
oncelikle c¢alisma bdlgesi i¢in uygun
kapitalizasyon oran1  belirlenmelidir.
Daha sonra ise belirlenen kapitalizasyon
oran1 ile tarimsal arazi degerleri
belirlenmelidir. Tarla arazilerinin
degerlerinin belirlenmesinde
kapitalizasyon oraninin tespiti énemli bir
yer tutmaktadir. Bu  arastirmada,
Gelirlerin  Kapitalizasyonu  Yontemi
kullanilarak ~ Corum  Ili  Mecitdzii
Ilgesi’nde kapitalizasyon orani
belirlenmeye calisilmistir. Arastirmada
66 tarim isletmesi ile anket yapilmis ve bu
isletmelere ait bulgular elde edilmistir.
Incelenen isletmelerde toplam niifusun
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%52.19°’u  kadin, %47.81’1 erkek
niifustur. Isletmelerdeki faal niifusun
toplam niifusa oran1 %72.45 olarak
belirlenmistir.  Arastirma  bdlgesinde
okuryazarlik orami erkeklerde %95.04
iken kadinlarda 9%88.08°dir. Ortalama
okuryazarlik oran1  %90.82  olarak
hesaplanmistir. Calismada yer alan tarim
isletmelerinde, isletme  yOneticisinin
ortalama egitim siiresi 6.52 yil ve isletme
yoneticisinin yas1 55.56 yil olarak tespit
edilmistir. Isletme disinda kullanilan aile
isgiicii %11.87, isletmede kullanilan aile
isgiicii  %38.48 olarak hesaplanmstir.
Incelenen isletmelerde aile isgiicii
mevcudunun %49.65 gibi 6nemli bir
bolimii  atil kalmaktadir. Isletmede
kullanilan toplam isgiiciiniin %88,13’1iik
kismi ¢ift¢i ve ailesi isgiicti kullanilarak
karsilanmaktadir. Isletmeler ortalamasina
bakildiginda arazinin %94.37’sinin miilk,
%3.38’inin  kiracilikla ve %2.25’sinin
ortakgilikla isletilen araziler oldugu
belirlenmistir. Tarla arazilerinin
%25.137lniin sulu ve %74.87’sinin ise
kuru araziler oldugu belirlenmistir.
Isletmelerin  %99.86’smin  ekildigi ve
kalan 90.14’liik kismin ise nadasa
birakildigi tespit edilmistir. Incelenen
isletmelerdeki sulu tarla arazilerinde
iretimi en yogun yapilan {iriin bugdaydir.
Kuru tarla arazilerinde en ¢ok ekimi
yapilan tiriinler ise bugday ve aycicegidir.
Miilk isletmeciligi seklinde isletilen
sulanan tarla arazilerinde kapitalizasyon
oram1 %4.76, kuru tarla arazilerinde
%15.37 olarak hesaplanmistir. Arastirma
sonuglarina  gore sulanabilen tarla
arazilerinde elde edilen rantin kuru tarla
arazilerine gore fazla olmasi sebebiyle
sulu tarla arazilerinde kapitalizasyon faiz
orani kuru tarla arazilerinden daha diisiik
saptanmistir. Elde edilen kapitalizasyon
oranlar1  ortalama  degerlerdir. Bu
aragtirmay1 takiben bolgedeki tarla
arazilerinde herhangi bir deger bi¢cme
calismasi yapildig: takdirde, bu arastirma
sonuglarindan faydalanilabilir. Kiymet
takdiri calismasinin yapilacagi donem ile
bu arastirmanin yapildig1 donem arasinda
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yorede iretim deseni, fiyatlar ve
kapitalizasyon oranini etkileyen diger
faktorlerin degismesi olasilik
dahilindedir. Giincelleme yeterli olmazsa
yeniden  oran  tespit  ¢aligmalan
yapilmalidir. incelenen isletmelerde kayit
tutulmamasi nedeniyle, kontrollii sorulara
ne kadar yer wverilse de iireticiler
hafizalarina  dayandirdiklar1  bilgileri
hatirlama ve aktarma konusunda bazi
tereddiitler yasamaktadir. Bu durumda
elde edilen  bilgilerin diizeltilmesi
gerekliligi  ortaya ¢ikmaktadir. Bu
problemi ortadan kaldirmak i¢in genel
olarak tiim tarim igletmelerine kayit tutma
zorunlulugu getirilmelidir. Bu zorunluluk
bazi durumlarda farkli politikalarla tesvik
edilip cazip hale getirilmelidir. Boylece
bu tip calismalar kolaylasacak ve elde
edilen veriler daha giivenilir hale
gelecektir. Ayrica Tapu Sicil Mudirlagi
Kayitlarinda bulunan alim-satim
degerleri alinan vergiler nedeniyle gercek
degerinin altinda gosterilmektedir. Bu

nedenle  alman  har¢  oranlarinin
diistirilmesi/kaldirilmas1  gercek alim-
satim degerlerine ulasimi
kolaylastiracaktir. Bdlge i¢in tespit

edilen kapitalizasyon oraninin, her arazi
parseline oldugu sekilde uygulanmasi
dogru degildir. Boyle bir uygulama
yapilacaksa, arazinin degerine etki eden
olumlu ve olumsuz faktorlerin de dikkate
alinmas1 gerekir. Bu sekilde eldeki
kapitalizasyon oraninin, deger bicilmek
istenen araziye uydurulmasi gerekir.
Farkli donemlerde yapilacak olan
arastirmalarla bu islem desteklenmelidir.
Ayni bolgede hatta ayni il/ilge igerisinde
farkl1 arazi nev’ileri ve farkli isletme
bi¢cimlerine gore degisik kapitalizasyon
oranlar tespit edilebilmektedir. Ornegin,
arazinin dere kenarinda olmasi cogu
zaman olumlu bir faktér olarak degere
etki etmekte iken, ayni zamanda su
basmalarina karsi bir tehdidin olmasi
dolayisiyla  olumsuz bir etki de
gosterebilmektedir. Deger bigme
uzmaninin bu iki yonii de
degerlendirmesi  gerekmektedir. Ulke
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genelinde bu tiir aragtirmalarin artirilmasi
ile arazilerin gelir-gider durumlar1 ve

degerleri  tespit  edilmelidir. ~Hem
arastirma bolgesinde hem de Tiirkiye
genelinde kapitalizasyon orant konu
uzmanlar1 tarafindan bolgesel bazda
gesitli arazi nevilerine gore
belirlenmelidir.
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Abstract

The purpose of the study was to determine the relationship between
the messenger molecule Nitric oxide (NO) and antioxidative
enzyme (SOD: Superoxide Dismutase; CAT: Catalase; APX:
Ascorbate Peroxidase) activities in some metabolic changes that
occur under the effect of drought stress in plants, to determine the
possible roles of Nitric Oxide and to obtain complementary
information. The experiment conducted in a controlled
environment, and plant were cultured in containers containing
Hoagland nutrient solution. For drought stress application, 10%
Polyethylene Glycol (PEG 6000) was added to the nutrient
solution, which is equivalent to -0.40 MPa osmotic potential.
Before the drought stress is applied, pepper seedlings of Demre cv
were pre-treated with different doses of Sodium Nitroprusside
(SNP) and Carboxy-PTIO (potassium salt) (cPTIO) (SNP 0.01,
SNP 1, SNP 100 and SNP 0.01 + cPTIO, SNP + cPTIO, SNP 100+
cPTIO). On the 10th day of the drought application, the growth
parameters of the plants; the plant fresh weights and their
Antioxidative Enzyme Activities (SOD, CAT, APX) were
determined. In terms of plant growth parameters, both plant growth
and antioxidant anzyme activities of plants pretreated with 0.01 and
1 doses of SNP were lower than the high dose of SNP and the PEG
application without pretreatment. The reason for the low enzyme
activities in these applications can be attributed to factors such as
the excess accumulation of organic acids such as proline in the cells
of the plants and the decrease in H,O, and O levels in the presence
of SNP.
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INTRODUCTION

The most exposed organisms to
environmental conditions change and
adverse conditions are plants due to their
inability to move. Abiotic stress due to
climatic changes such as drought, salinity,
excessive rainfall, temperature or cold
throughout plant life cycles directly affect
their growth and development (Taiz and
Zeiger, 2010; Erman et al. 2021). Plants can
stretch their growth and development
mechanisms  within ~ their  genetic
capabilities so as to minimize damage from
these changes that may occur in
environmental conditions and even adapt to
the conditions of the ecology they are in
when they grow in the same ecology for a
long time. The distribution of plants
belonging to the same species in regions of
the world with changing climatic
characteristics is the best indicator that they
can adapt to very different environmental
conditions (Dolfeus, 2014). The reason why
our world has so much vegetative diversity
is that there are regions with very different
ecological characteristics. In this context, it
is not difficult to predict that not only
physiological but also metabolic changes
may occur in a plant that is exposed to
drought stress. When plants encounter arid
conditions, depending on the duration and
severity of the stress, they can restructure
their metabolism in a way that will make
radical and dramatic changes in their
metabolic and genetic structures due to their
desire to survive and continue their
generations due to their genetic structure
(YYasar et al., 2010; Berber and Yasar, 2011;
Yasar et al., 2014; Tas and Oktem, 2019).

Plants are confronted with the
phenomenon of synthesis of various
reactive oxygen species (ROT) by reducing
the molecular oxygen in the cell as a result
of all the metabolic activities they encounter
in the processes of photosynthesis,
respiration, growth and development
(Yasar, 2003, Yasar et al., 2008a; Culha and
Cakarlar, 2012). Active radicals such as
hydrogen peroxide (H20.), superoxide
radical (Oz ) and hydroxyl radical (OH ¢),
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which are reactive oxygen species, are
produced in plant cells as a result of
oxidative reactions  occurring in
chloroplasts, mitochondria and
peroxisomes. With the effect of these
oxygen derivatives, lipids, proteins and
nucleic acids suffer oxidative damage and
as a result, serious problems occur in
metabolism (Demiral, 2003; Yasar et al.,
2016). Plants under any abiotic stress
develop various antioxidative defense
mechanisms that provide control and
detoxification of ROS in response to
oxidative stress in order to survive and cope
with stress. In cases where this protection
system does not work or is insufficient,
death occurs in plant cells (Biiyilik et al.,
2012; Yasar et al., 2013b; Yasar et al.,
2020). It is possible to categorize the
antioxidants they develop against the
harmful effects of free oxygen radicals in
plants under stress conditions in two
groups; enzymatic and non-enzymatic
antioxidants. The main  protective
enzymatic antioxidants in the plant cell are
superoxide dismutase, peroxidase, catalase,
ascorbate peroxidase and glutathione
reductase. Superoxide dismutase (SOD)
enzyme is an enzyme that catalyzes the
conversion of superoxide radical to
hydrogen peroxide and oxygen (Alscher et
al., 2002). Catalase (CAT) uses H20; as an
electron trap, to oxidize the substrate and
convert H2O> to Oz and HO. This enzyme
is found mostly in the peroxisome in higher
plants (Jamei et al., 2009). Another of some
metabolic changes that occur under the
effect of drought stress in plants is nitric
oxide (NO), which has a messenger
molecule feature. NO is a colorless,
inorganic molecule consisting of a nitrogen
and an oxygen atom, lipophilic, gaseous,
easily diffusible without being dependent
on the receptor, very short half-life,
containing unpaired electrons,
characterized as free radicals (Olson and
Garban, 2008). NO alone does not harm
cells even at high concentrations, but the
uncontrolled production of NO in cells
reacts with super oxide anions and causes
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peroxynitrite, resulting in toxic effects
(Stohr and Ullrich, 2002). NO is
synthesized and released in small amounts
in plant cells under normal conditions. In
plants, NO is synthesized by two different
metabolic pathways, enzymatic and non-
enzymatic. NO synthesis varies depending
on the plant species, texture and growing
conditions. The NO production site in plant
cells is the cytosol, nucleus, peroxisome
matrix and chloroplasts (Pedroso et al.,
2000). Also, non-enzymatic processes play
a role in the formation of NO in plants. In
an acidic or light environment, NO2 can be
converted to NO (Cooney et al., 1994).
Nitric oxide is an important signaling

molecule with various physiological
functions in plants. It is thought to play an
important role in the growth and

development of plants from seed to
flowering stage, and the ripening of fruits.
In addition, in case of danger caused by
environmental stress caused by abiotic and
biotic factors, NO can be produced in
different plant species and organs. Nitric
oxide is a very active molecule that has been
proven to protect plants by various
biological means against the damage caused
by oxidative stress conditions (Carlos and
Lorenzo, 2001). Nitric oxide can have
harmful effects as well as beneficial in plant
cells. This situation depends on the amount
of nitric oxide. The aim of the current study
is to determine the relationship of Nitric
oxide (NO), which has a messenger
molecule property, to antioxidative enzyme
activities (SOD: Superoxide Dismutase;
CAT:  Catalase;  APX:  Ascorbate
Peroxidase) in some metabolic changes
occurring under the effect of drought stress
in pepper plants and to identify possible
roles of Nitric Oxide and to obtain
complementary information.
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MATERIAL and METHODS

Plant material. This study, which aims to
investigate the relationship  between
drought stress and nitric oxide (NO) in
pepper (Capsicum annum) plant, was
carried out in a controlled climate room
using the Demre variety (pointed pepper).
Method. Pepper seeds were planted in
plastic germination containers filled with
perlite, then irrigated and left to germinate.
Irrigation was started with Hoagland
nutrient solution (Hoagland and Arnon,
1938) for seedlings which their first true
leaves started to be seen. The pre-treatment
of the seedlings in the perlite medium with
the second true leaves was prepared for 2
days in brown bottles, the NO donor sodium
nitroprusside (SNP) and the NO catcher 1
uM  ¢c-PTIO at 0.01, 1, 100 uM
concentrations prepared in ‘2 Hoagland
solution [2- (4) -carboxy-phenyl) -4,5-
dihydro-4,4,5,5-tetramethyl-1H-imidazole-
1-oxy-3-oxide] + 1 uM SNP. Then, the pre-
treated and untreated seedlings were taken
into the aquaculture medium. For the
aquaculture, 25x25x18 cm plastic tubs
filled with Hoagland nutrient solution were
used. The nutrient solutions were refreshed
at weekly intervals, while the locations of
the tubs were changed to ensure that all
plants get an equal lighting condition.
Application of drought stress

After the seedlings were grown in water
culture for a week, drought application was
started (Table 1). At this stage, it was
observed that the seedlings had 3-4 true
leaves. Seedlings were determined as 15
plants with three replications from each
genotype. 10% Poly Ethylene Glycol (PEG
6000) was added to the Hoagland nutrient
solution (Tiirkan et al., 2005). Samples
were taken from the plants harvested after
the drought application.
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Table 1: Applications to pepper plants.

1- Application:
2- Application:
3- Application:
4- Application:
5- Application:
6- Application:
7- Application:
8- Application:

Control (Hogland)

PEG group + 10% Poly Ethylene Glycol (PEG 6000)

1uM C-PTIO + 0,01uM SNP+% 10 Poly Ethylene Glycol (PEG 6000)
1uM C-PTIO + 1uM SNP + % 10 Poly Ethylene Glycol (PEG 6000)
1uM C-PTIO +100uM SNP+% 10 Poly Ethylene Glycol (PEG 6000)
0,01uM SNP + % 10 Poly Ethylene Glycol (PEG 6000)

1uM SNP + % 10 Poly Ethylene Glycol (PEG 6000)

100uM SNP + % 10 Poly Ethylene Glycol (PEG 6000)

Determination of Antioxidant Enzyme
Activities

In order to examine the change in
enzyme activities that may occur in plants
under drought stress, approximately 1 gr of
fresh leaf sample was crushed in porcelain
mortars in liquid nitrogen, and then
homogenized with 50 mM, 10 ml phosphate
buffer solution (pH: 7.6) containing 0.1 mM
Na-EDTA. The centrifuges obtained after
the homogenized samples were centrifuged
at 15000 rpm for 15 minutes were used in
enzyme analysis. Samples in which enzyme
activities will be determined will be kept at
+4 °C until the measurement is made.
Measurements were carried out using
spectrophotometer  (Analytic Jena 40
model). Superoxide Dismutase (SOD),
Catalase (CAT) and Ascorbate Peroxidase
(APX) activity were determined at 290 nm
(E = 28 mM cm -1) according to the
method of reduction of NBT (nitro blue
tetrazolium chloride) by O - oxidation of
ascorbate, catalase activity (CAT) was
measured based on the fragmentation ratio
of H,O, at 240 nm (E = 39.4 mM cm?)
(Cakmak and Marschner, 1992).
Making evaluations

The treatments were arranged according
to the complete randomized design with 3
replications in which 15 plants were in each
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repetition. The statistical analyzes of the
plant growth parameters and the data
obtained were performed according to
Duncan multiple comparison test (P <005)
using the SAS Insitue, (1985) package
program.

RESULTS

As a result of the application of PEG
6000 to pepper plants, when we examined
the total plant age weights, it was seen that
there were differences among the
applications. Applications in the same
statistical range with the control group were
SNP 0.01+ PEG, SNP 1+ PEG. Other
applications had decreased compared to the
control. The highest decrease seen was in
C.PTIO + SNP 100+ PEG application
(Table 2). When we examined the SOD
activities of the plants as a result of the
application of PEG 6000 to pepper plants, it
was seen that there were differences among
the applications. While the SOD activities
of all applications increased compared to
the control, the highest increase was
observed in C.PTIO + SNP100, PEG, SNP
100, C.PTIO + SNP1, respectively. SOD
enzyme activities of the plants in the
applications of SNP 1 + PEG, SNP 0.01 +
PEG were found to be at the lowest values,
respectively.
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Table 2. The antioxidant enzymes CAT, APX (mmol / min / mgY. A.) and SOD (Unit / mg protein)
activities and total plant wet weight (gr) from drought-stressed pepper leaves.

APPLICATION SOD CAT APX TOTAL PLANT
WEIGHT
CONTROL 5333 F 239.39G 1269E 2388 A
PEG 168.67 B 469.25 B 27.90B 16.98C
SNP 0.01+ PEG 131.33D 262.17F 18.81D 2379 A
SNP 1+ PEG 91.33E 19653 H 14.02E 2300 A
SNP 100+ PEG 159.33 BC 378.08 D 31.70A 1598 D
C.PTIO+SNP 0.01+ PEG 146.33C 319.39E 19.22D 1891 B
CPTIO+SNP 1+PEG 158.00 BC 434.95C 25.65 C 1548C
CPTIO+SNP 100+ PEG 215.33A 509.08A 29.54 B 077 E

The difference between the averages that get the same capital letter in the same column is insignificant according

to P<0.05.

Likewise, when we examined the CAT
activity of pepper plants, it was seen that
there were differences among applications,
C.PTIO + SNP100 + PEG, PEG, C.PTIO +
SNP1 + PEG, SNP100 + PEG, C.PTIO +
SNPO0.01 + PEG and SNP0.01 + PEG, while
CAT activity increased compared to
control, SNP1 + PEG decreased compared
to control. However, the highest increase
was seen in the application of C.PTIO +
SNP100 + PEG in CAT activity as well as
in SOD activity (Table 2). When we
examined the APX activities of the plants as
a result of the application of PEG 6000 to
pepper plants, it was seen that there were
differences among the applications.
Although APX activities in SNP100 + PEG,
C.PTIO + SNP100 + PEG, PEG, C.PTIO +
SNP1 + PEG, C.PTIO + SNP0.01 + PEG
and SNP 0.01 + PEG applications increased
compared to control, SNP 1+ PEG
application was found in the same statistical
group range with the control. As in other
enzyme activities, SNP 1+ PEG and SNP
0.01+ PEG applications were found to be
the closest to the control in APX enzyme
activity (Table 2).
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DISCUSSION and CONCLUSION
Seedlings belonging to the Demre long
pepper variety used in the study were grown
in Hoagland nutrient solution and stress was
sustained by applying 10% PEG 6000 to
these plants to apply drought stress. In
addition, nitric oxide (NO) donor sodium
nitroprusside (SNP) at 0.01, 1, 100 pM
concentrations prepared in 2 Hoagland
solution for 2 days before drought stress is
applied to 6-day-old seedlings and 1 uM c-
PTIO [2- (4-carboxy). After pretreatment
with -phenyl) -4,5-dihydro-4,4,5,5-
tetramethyl-1H-imidazole-1-oxy-3-oxide]
+ 1 uM SNP, drought stress was applied.
The growth of pepper plants under drought
stress with and without pretreatment was
compared in terms of metabolic responses.
In terms of total plant weight, it was
observed that the pre-applications of SNP
and c.PTIO + SNP were in the same range
as the control plants with 0.01 and 1 pM
doses without drought, and they developed
much better than the PEG application
without pretreatment. It has been observed
that the 100 uM dose of SNP and ¢.PTIO +
SNP does not have a positive effect, and it
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is more stressful on the growth of the plants
compared to PEG without pretreatment.
Ekinci et al., (2020) NO mitigated the
negative effects of drought stress on fresh
and dry weights of leaf and root,
chlorophyll ~ content, gas exchange
parameters and electrical leakage in all
doses, especially for doses of 100 and 150
uM for both s and sf applications. Sekmen
et al. (2005), in their study by applying salt
stress in tomato plants, found that the root
and stem weights and lengths of pre-treated
plants on the 28th day increased compared
to the plants treated with salt stress without
pretreatment. However, by losing the
pretreatment effect on the 43rd day of the
stress, the plants reported the same reaction
as the untreated plants. Likewise, Tuna and
Eroglu (2017) examined the root stem and
leaf weights of the plants under stress by
applying NO pretreatment to pepper plants
under salt stress. While root, stem and leaf
growth of plants decreased compared to
control, it was determined that they
developed better than salt application
without pretreatment. Many researchers
who conducted studies similar to our study
obtained similar results. Kausar et al.
(2013), on the other hand, stated that nitric
oxide pre-application in wheat (Triticum
aestivum) plant, on which salt stress was
applied, positively affected the growth and
yield of the plants. When we evaluated the
effects of drought stress on pepper plants in
terms of antioxidative enzyme activities,
which is one of the most important
biochemical criteria, very different results
were encountered in this study. In this
study, in which we found that SNP
increased with 0.01 and 1 doses and
decreased with SNP 100 and cPTIO + SNP
100 doses, enzymes showed the opposite
response. SOD, CAT and APX enzymes
were found at the lowest level in the control
application, followed by 0.01 and 1 doses of
SNP. The highest enzyme activities (SOD,
CAT and APX) were observed in cPTIO +
SNP 100 + PEG application and non-
pretreatment PEG application. However, it
was seen that cPTIO application had a
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negative effect on the other parameters
mentioned above. In previous studies
conducted by many different researchers
with different plants, it has been observed
that when stress is applied to plants, there is
an increase in antioxidant enzyme activities
depending on the genetic structure of the
species and variety (Yasar, 2003; Tiirkan et
al., 2005; Yasar et al., 2008a,b; Yasar et al.,
2010, Yasar et al., 2013a, Yasar et al.,
2016). After pre-application with SNP, we
can say that there is no increase in enzyme
activities as a result of the treatment of 0.01
and 1 uM, especially as a result of the
treatment of SNP at 0.01 and 1 uM, because
the plants on which these applications are
applied have better developed in plant
weight. As in the study mentioned, in cases
where the regulation of ion leaks, regulation
of carbonic contents and reduction of H2O>
and O? levels with SNP application, in
cases where the amount of MDA, which is
an oxidative damage product, decreases
(Celik and Eraslan, 2015), the plant does not
undergo oxidative stress and reactive
oxygen derivatives (ROT) there is an
opinion that it does not occur. In this case,
the activities of antioxidative enzymes are
low and they are expected to be at values
close to the control plants. In such cases, it
IS not expected to be high. In a different
study by Tian and Lei (2006); the effects of
SNP, which is a nitric oxide donor, on
drought stress caused by 15% PEG in wheat
germs were investigated. It has been
reported that drought stress causes an
increase in lipid peroxidation with H20:
accumulation, while SOD, CAT and L-
phenylalanine ammonia lyase (PAL)
activities increase under mild stress
conditions and decrease under severe stress
conditions. They stated that 0.2 mM SNP
application increased the growth of the
shoots and provided a high water content. In
addition, the researchers reported that the
addition of 0.2 mM SNP reduced oxidative
damage. As can be seen, 0.2 mM SNP
application increased plant growth as in our
study. We can say that the reason for this
may be the increase of organic acids in the
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plant cell and especially the increase in
potassium ion uptake and most importantly,
it may prevent ROS formation.
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Kirsal Alanda Sosyal, Ekonomik ve Kiiltiirel Gostergeler
Acisindan Tarimsal ve Toplumsal Degisme: Adana Koyleri
Ornegi

Ozet

Bu c¢aligmanin amact Adana iline bagli Tiirk, Muhacir ve Arap
koylerinde yasayan ve tarimsal faaliyetlerle ugrasan ailelerdeki
tarimsal ve toplumsal degisme egilimlerini ortaya koymaktir. Bu
amacla kusaklararas1 analiz yapilarak elde edilen veriler
kusaklararasinda karsilastirilmistir. Arastirmanin ana materyalini;
Adana iline bagli Tiirk, Muhacir ve Arap koylerinde yasayan
ciftgilerden bireysel goriisme yoluyla elde edilen birincil veriler
olusturmaktadir. Bireysel goriisme ile birlikte, arastirma konusu ile
ilgili her kdyde derinlemesine goriismeler yapilmis, gézlemlerden
yararlanilmis ve diger kisi ve kurumlar tarafindan yapilmis ikincil
verilerden yararlanilmistir. Arastirma alanindaki kusaklararasi
farkliliklar degerlendirildiginde, birinci kusaktan iigiincii kusaga
dogru gerek demografik gerekse tarimsal yapida 6nemli degismeler
oldugu saptanmistir. Tarimsal yapz ile ilgili olarak ortalama ¢iftci
yasinin yiikselmesi ve ti¢lincii kusagin tarim terk etme egiliminin
yiiksekligi bu arastirmanin en 6nemli bulgular1 olarak saptanmustir.
Buna bagli olarak bu arastirma sonucunda, ii¢ilincii kusag: kirsal
alanda tutmaya yonelik sosyo- ekonomik ve tarimsal politikalarin
uygulanmasi 6nerilmektedir.

Agricultural And Social Change In Rural Area In Terms Of
Social, Economic And Cultural Indicators: The Case Of Adana
Villages

Abstract

The aim of this study is to reveal the agricultural and social change
trends in families dealing with agricultural activities and living in
Turkish, Muhajir and Arab villages of Adana province. For this
purpose, intergenerational analysis was performed and the data
obtained were compared between generations. The main material
of the research consists of primary data obtained through individual
interviews from farmers living in Turkish, Muhajir and Arab
villages of Adana province. Along with the individual interview,
in-depth interviews were conducted in each village related to the
research subject, observations were made and secondary data made
by other individuals and institutions were used. When the
intergenerational differences in the research area are evaluated, it
has been determined that there are significant changes in both
demographic and agricultural structure from the first generation to
the third generation. Regarding the agricultural structure, the
increase in the average farmer age and the high tendency of the
third generation to leave agriculture were determined as the most
important findings of this research. Accordingly, as a result of this
research, it is recommended to implement socio-economic and
agricultural policies that will keep the third generation in rural
areas.
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GIRIiS

Insanlar ¢esitli nedenlerden dolay1
yasadiklar1 yerleri terk edip kendilerine
baska yasam alanlar1 bulmalar1 gé¢ olarak
ifade edilebilir. Tarih boyunca insanlar,
bireyler veya topluluklar halinde gocebe
yasamak zorunda kalmig ve siirekli
kendileri i¢in daha giivenilir yerler
aramiglardir (Saglam, 2006; Moch, 2007,
Anonim, 2010). Bu arayislar sonucu
diinyanin bir¢ok yerinde, insanlar kendileri
icin uzun siire yasayabilecegi alanlar
olusturmuslardir. Ancak 1700’li yillarda
Avrupa’da baglayan sanayilesme siireci,
beraberinde bir¢ok ekonomik, sosyal ve
siyasi olaylar1 da getirmistir. Sanayilesme
stireci ile tarim toplumlarinin arag ve gereg
kullanimini arttirmasi ile bu toplumlarda
zaten fazla olan ig giicii fazlaligin1 aciga
¢ikarmis, bireysel ve toplumsal hareketliligi
tetiklemistir. Bu hareketlilik, yogun olarak
tarimdan sanayiye veya kirsal alandan kente
dogru olmus, yani go¢ hareketi baglamigtir
(Cerrutti ve Bertoncello, 2003; Zhang ve
Song, 2003; Giiresci ve Yurttag, 2008;
Giiresci, 2010; Park ve Wank, 2010).
Diinyada oldugu gibi bu siire¢ten Tiirkiye
de etkilenmis ve 6zellikle 1950°1i yillardan
sonra Tirkiye’de Onemli sosyal ve
ekonomik degisimler meydana gelmistir.
Bu degisimlerin en genel sonucu veya
streci, kirsal  niifusun  ¢oziilmeye
baslamasidir. Kirsal niifusun 6nemli bir
kismin1 olusturan kdylerden kentlere dogru
bir niifus akimi baglamis ve giliniimiize
degin devam ede gelmistir (Giiresci ve
Yurttas, 2008). Hizli degisme ve
farklilagmalarin ~ yasandigi  giiniimiizde
teknolojinin 1ilerlemesi, kdyden kente go¢
ve kiiresellesme gibi olgular nedeniyle
toplumsal degerlerin de§ismeden kalmasi
ve degismeden aktarilmasi neredeyse
imkansizdir. Aslinda toplumsal acgidan
boyle bir beklentinin olmasi da gergekei
degildir. Teknolojik gelismelerin getirdigi
degisikliklere uyum saglamak toplumsal
degismeleri getirir. Toplumsal degismeler
ise toplumun {iyelerinde ve en temel birimi
olan ailede, aile bireylerinde gozlenir.
Bireylerin hayatinda 6nemli olanlar baska
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ve yeni Oonemli olanlara yerlerini birakir,
bireyler daha once ylikledikleri anlamlarin
yerine yeni anlamlar yiklerler ve
degerlerde  degisme  gozlenir.  Bazi
degerlerin degismesi zorken bazilar1 kolay
degisir. Ormegin, c¢ok kiiciik yaslarda
kazanilan tutum ve davranislar ve bunlarin
dayandig1 degerler kalip yargilar kolayca
degismezken (Kagitcibasi, 1999), giindelik
yasant1 glindeminin sundugu maddi igerikli
degerler daha kolay degisebilmektedir
(Copur ve Safak, 2001). Ogburn maddi
kiiltlir Ogelerinin hizla degisip, manevi
kiiltlir 6gelerinin hemen degisip buna uyum
saglayamamasina "kiiltliir boslugu" ya da
"kiiltiirel gecikme" adim1 vermektedir
(Aktaran: Kongar, 1995). Ornegin, kirsal
kesime traktoriin girdigi yillarda, traktoriin
sadece bir tarim araci olarak degil, gelin
arabasi, toplu tasima aract olarak
kullanilmast; cep telefonunun iilkemizde
hemen her ortamda (otobiis, tiyatro, sinema,
derslik vb.) kullanilmast gibi. Diger
taraftan, yaklasik yiiz yillik ekonomik,
siyasal ve toplumsal doniigiimiin bir
yansimast olarak milyonlarca insanimiz
yerlesim yerlerini kimi zaman gonilli
olarak kimi zaman da zorunlu olarak
degistirmektedir ve degistirmeye de devam
etmektedirler. Bu milyonlarca insanin
hareketliligi, gerek kendi yasamlarini
gerekse de aynldiklart ve vardiklarn
toplumlarin yasamlarint da olumlu ve
olumsuz bigimde etkilemektedir (Igduygu,
1998). Yerlesim yerlerini degistiren veya
goc eden insanlar, yeni geldikleri yerden
etkilenebildigi gibi kendi kiiltiirlerini de
geldikleri ~ yere  aktarabilmektedirler.
Sonugta, kalkinma ¢alismalarinin etkisi ve
yerlesim yeri degisikligi ile beraber
toplumlarin ~ sahip  olduklart  kiiltiirel
aliskanliklar Zzaman igerisinde
degismektedir. Sosyo-demografik
gostergeler, niifustaki bu degismelerin
ve/veya farkliliklarin objektif olarak ortaya
konulabilecegi/dlciilebilecegi temel veriler
olmaktadir (Davran ve Bektas, 2010). Gog

olgusu, toplumsal degismenin
gostergelerinden  biridir.  Bir  iilkenin
modernlesme  siireci  sanayilesme ve
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kentlesme oran1 ile belirginlesir. Gog,
endiistrinin  gelismesine paralel olarak
ortaya ¢ikar; ekonomik oldugu kadar sosyal
yapidaki degismelerle de ifadesini bulur
(Saltik, 2012). Tirkiye'de koyden kente
gb¢, Bati’daki gibi  sanayilesmenin
sonucunda meydana gelmemistir.  Kirin
itici, kentin c¢ekici Ozellikleri ve iletici
etkenler sonucu ger¢eklesmistir. GOg,
gbcen  insanlarin  goziinden  olaya
bakildiginda, hem ekonomik hem de sosyal
acidan daha rahat bir yasam siirdiirebilmek
amaciyla, kentlere akin eden insanlarin
olusturdugu normal ve beklenen bir olgudur
(Saltik, 2012). Bununla birlikte savas
sonrast veya baska nedenlere bagli olarak
iilkeler arasi niifus degisimleri de gog
olgusunda 6nemlidir. Toplumsal degisme;
“toplumsal yapinin ve onu olusturan
toplumsal iligkiler agmin ve bu iliskileri
belirleyen toplumsal kurumlarin degismesi”
olarak tanimlanabilir (Tezcan, 1995). Her
toplum daima bir degisim siireci i¢indedir.
Toplumsal yapilar, kurumlar ve iliskiler
stirekli  olarak  degismekte olup; bu
degisimin hizli ve yavas oldugu doénemler
bulunmaktadir. Degisimin hizli oldugu
donemler ozellikle devrimler ve rejim
degisikliklerinin ~ oldugu  donemlerdir.
Politik, ekonomik ve toplumsal yapidaki
onemli degisiklikler, politik gruplarin,
toplumsal gii¢lerin etki ve baskilarinin
sonucu gerceklesen reformlar bazen ileriye
ve bazen de geriye dogru toplumsal

degismeler iretebilmektedir  (Eserpek,
1978). Toplumsal degismeyi saglayan
nedenler c¢esitlilik gosterdigi gibi, bu

nedenlerden bazilarinin 6n plana ¢ikmasi
toplumdan topluma farklilik
gostermektedir. Kavram olarak degigme, bir
siireg sonunda farklilasmak; bir bagka
bicime girmek seklinde tanimlanabilir.
Buna gore degisme, hi¢ bir dogrultuyu ifade
etmeyen bir kavramdir. Ileriye dogru
olabilecegi gibi, geriye dogru da olabilir,
yani her iki bicimde gergeklesen de
degismedir. Onemli olan baslangictakinden
farkl1 bir sekle doniismektir (Tezcan, 1984).
Toplumsal degismeyi bu cergevede ele
aldigimizda  genel olarak "toplumun
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yapisini olusturan toplumsal iligkiler aginin
ve bunlar belirleyen toplumsal kurumlarin
degismesi" seklinde tanimlamak
mimkiindiir (Tezcan, 1994). Tirkiye de,
ozellikle Cumbhuriyet donemiyle birlikte,
diger uluslar gibi bir takim 6nemli degisme
ve gelisme asamalar1 gecirmistir. Merter
(1990), Cumhuriyetin ilanindan giiniimiize
kadar olan siirede meydana gelen toplumsal
degisimler genel olarak iki doneme ayirarak
incelemistir. [lk dsnem 1923 ile 1950 yillart

arasindaki siiregten olusmakta, ikinci
dénem ise 1950’den giiniimiize
uzanmaktadir (Kantar, 2000). Birinci

donem, yani 1923 ve 1950 yillar1 arasinda
degisime etkili olan unsurlar kalkinma
projeleri, makinelesme ve toprak reformu
gibi konulardir. ikinci dénemde ise daha
cok toplumun modernlesmesi i¢in yapilan
cabalar  Onem  kazanmustir. Siyasi
degismeler, ¢ok partili sisteme gegis, tarim
kesiminde gelirlerin artmasi, kdyden kente
gocilin hizlanmasi, pazar ekonomisine gegis
vb. olaylar topluma bir hareketlilik ve hiz
vermistir. Ayrica bu donemde sanayilesme,
tarimda makinelesme, egitim, saglik,
ulasim hizmetlerinin yayginlastirilmasi ve
Kitle iletisim  araglarmin  artirilmasi
caligmalar1 6nem kazanan diger konulardir
(Merter, 1990). Bu  gelismelerden
toplumdaki aileler veya aileyi olusturan
kadmlar ve erkekler farkli sekillerde
etkilenmislerdir. Kirsal kesimde erkekler,
kentsel kesimden farkli olarak ve
geleneksel yapinin da etkisiyle, her zaman
ve hemen her konuda kadinlardan 6n
plandadirlar. Ayrica erkekler gelismeyle
birlikte tarim teknikleri, toplumsal katilim,
tarimsal mekanizasyon kullanma diizeyi vb.
ozellikler acisindan da olumlu ydnde
farklilagmaktadirlar (Davran ve Bektas,
2010). Diger taraftan, Tiirkiye nin
toplumsal yapisinin goriintiisii cok ¢esitlilik
ve farkliliklar gostermektedir. Bu ¢esitlilik
ve farkliliklar nedeniyle, yorelere gore,
kirsal alandaki aileler ve bireyler arasinda
da farkliliklar olusmaktadir. Bunda
geleneklerden gelen farkliliklar s6z konusu
oldugu gibi, cografik faktorlerden ve
ekonomik kosullardan gelen farkliliklar da
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etkilidir
kiltirel
edilebilir.

(Kirkpinar, 2001). Bunlara
ve etniksel faktorler de dahil

Tiirkiye’'nin ~ tarim  tarihi
incelendiginde, bir dizi reform
caligmalarinin yapildig1 dikkati
cekmektedir. Reform calismalar1 temelde
niifusun biiyiik ¢ogunlugunu olusturan
kirsal kesimde yasayan ciftcilerin refah
seviyelerini artirmak amaciyla yapilmistir.
Bunlarin en Onemlilerinden bir tanesi,
tarimda Osiir vergisinin kaldirilmasidir.
Kiray (2004)’e gore, Osiir vergisinin
kaldirilmast kirsal niifusun giiclinli artirmak
icin yapilmis bir uygulamadir. Ayrica ona
gore Oslir vergisinin ekonomiye katma
degeri cok diisiik oldugu igin, iktisadi
anlamda ¢ok fazla bir sey ifade
etmemekteydi. Osiir vergisinin
kaldirilmasimni bu c¢er¢evede olumlu bir
gelisme  algilamaktadir. Yine Kiray
(2004)’1n goriisiine gore Oslir vergisinin
yerine, c¢iftciye calisma mecburiyeti gibi
uygulamalar getirilerek farkli bigimde vergi
alimmigtir. 1940’lara gelindiginde tarimsal
niifusun ve gelirin artmasi ile beraber bu
vergilerin  kaldirildigini  belirtmektedir.
Toplumda 6nemli bir sosyal sinif olan ¢iftgi
kesiminden alinan vergilerin azaltilmasi ya
da kaldirilmasi, bu kesim ile diger
kesimlerin bir nebze refah baglaminda
esitlenmesini saglamistir. Turkiye’de ¢ok
partili doneme gecilmesi ile beraber
koyliiye traktor almalar1 yoniinde yogun
baski yapilmugtir. Ikinci Diinya Savasi
sonrasinda ABD’nin savas teknolojisini,
artan tarim teknolojisi yoniinde
dontistiirmesi de az gelismis iilkelere bu
iriinleri satmasina olanak vermistir (Kiray,
2004). ABD diger iilkelere ve kendi
iilkesine yogun bi¢imde traktdr satmis ve
biliyiik gelirler elde etmistir. Tiirk ciftcisi
traktor alimini hizla artirmistir. Nitekim
1965-2000 doneminde Tirkiye’de traktor
alimlar1 hizli bir artis géstermistir. Kazgan
(1999) 1980’11 yillardaki Tiirk tarimsal
yapisindaki degismeyi inceledigi
caligmasinda oOzellestirme ve 24 Ocak
kararlarin1 irdelemistir. Buna gdre su
sonuglara ulagsmistir: 1980’11 yillarda Neo—
liberal politikalarin uygulamaya konularak
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yayginlagsmaya baslamasi pek c¢ok iilkeyi
etkilemistir. Genel olarak, Ozellestirme,
rekabeti azaltic1 bir etken olarak goriilen
is¢i ticretlerinin diisiiriilmesi, sosyal devlet
desteklerinin azaltilmasi, olas1 krizlerin
engellenmesi i¢in sermayenin dolasiminin
onilindeki engellerin kaldirilma ¢abalari, bu
stirecin temel belirleyicileri olarak ortaya
cikmistir. 24 Ocak 1980 programinin
yiriirliige girmesiyle hiikiimetlerin tarim
politikalarinda bir¢cok degisiklik ortaya
citkmistir. Bu donemde, tarima karsi
“koruyucu ve diizenleyici” devlet tavri
degismis, tarim  {iretiminde  piyasa
kosullarina tabi olunmasini saglayacak bir
politika degisikligi ortaya c¢ikmistir. Dig
ticaret korumaciligit ¢ok azalmis, girdi
siibvansiyonlar1 kaldirilmig, {riin fiyat
destegi neredeyse son bulmus ve kapsami
daraltilmistir. Yine bu donemde, tarim
piyasalarint diizenleyici kamu kurumlari,
donemin sonuna dogru daha Once sahip
olduklar1 avantajlar yitirmistir. Diger kamu
Kurumlar1 gibi bunlarin da 6zellestirilmesi
giindeme gelmis, bazilarinin sahip olduklari
tekel giicline son verilmistir. Diger yandan,
yabanci sermayeye kapali olan tohum, i¢ ve
dis sermayeye tamami ile agilmig ve
kamunun buradaki islevine son verilmistir
(Kazgan, 1999). Yukarida bahsedilen
sosyo-ekonomik etkenler sonucunda kirsal
alanlardaki  tarimsal ve  toplumsal
yapimizda bir takim degismeler meydana
gelmistir. Buradan hareketle bu calismada
Adana koyleri o0zelinde tarimsal ve
toplumsal degisme egilimlerinin
incelenmesi amaglanmistir. Bu amaca bagli
olarak bu ¢alismada Adana ili Muhacir,
Tiirk ve Arap kdylerinde yasayan ¢iftcilerin
tarimsal ve toplumsal yap1 Ozelliklerini
kusaklararasinda  inceleyerek  sosyal,
ekonomik ve kiiltiirel gostergelerde
meydana gelen degisimleri saptamak ve
nedenlerini arastirmak hedeflenmistir.

MATERYAL ve YONTEM
Materyal

Calismanin ana materyalini, Adana ili
kirsal kesiminde yasayan giftcilerden
bireysel goriisme yoluyla elde edilen
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birincil veriler olusturmustur. Arastirmada
Davran ve ark. (2017a) tarafindan
hazirlanan yar1 yapilandirilmig goriisme
formu kullanilmistir. Dogrudan goriisme
disinda, arastirma konusu ile ilgili olarak
her koyde derinlemesine goriismeler ve
odak grup goriismeleri yapilarak nitel veri
toplanmistir. Bunlarin yani sira, arastirma
alaninda yapilan gozlemler ile diger kisi ve
kurumlar tarafindan yapilmis calismalar da
(ikincil wveriler) aragtirmanin materyalini
olusturmustur. Bireysel goriismede
kullanilan soru formu 2 ana bdliimden
olusmaktadir. Bunlar:

1. Demografik Yapi: Dogum yeri, yas,
egitim diizeyi, medeni durum, meslek, aile
bicimi, ilk evlilik yas1 ve evlilik kararinin
alimma bi¢cimi, c¢ocuk sayisi, ehliyet
kullanima.

2. Tarimsal Yap1: Arazi tasarruf sekli,
toplam arazi varlii, arazi parga sayisi,
tarimsal Orgilitlenme, sulu tarim durumu,
irin  deseni, hayvancilik faaliyetleri,
tarimsal Uriin sigortasi, tarimi terk etme
egilimi ve kente yerlesme.

Arastirma alanmi olusturan koyler 6 adet
olup; Adana iline ait Muhacir (Yesilova-
Sagkaya), Tiirk (Saygeg¢it-Danacili) ve
Arap (Kayisli-Yalmanli) koylerinden
olusmaktadir.

Koyler Hakkinda Genel Bilgiler

Saygecit Koyii / Imamoglu: Tiirk koyiidiir.
Eski adi Carkipare olan kdy, Sirkinti
Tiirklerinin ileri gelenlerinden Sirkintioglu
Yusuf Bey tarafindan kurulmustur.
Saygecit icinde bulunan Incedere bolgede
sulama amagh kullanilan ¢ok 6nemli bir
kaynaktir. Koyiin
ekonomisi tarim ve hayvanciliga dayalidir.
Koyde, ilkogretim okulu,  elektrik,  su
sebekesi gibi temel ihtiyaglar vardir. Saglik
ocagi ve saglik evi yoktur. Kdye ulasimi
saglayan yol asfalttir.

Danacih Koyii / imamoglu: Tiirk koyiidiir.
Koy iki mahalleden olusmaktadir (Merkez
ve Mahmut Efendi Ciftligi). Koyde,
Imamoglu-Cepelce deresi ile Saygecitten
gelen Kuru dere birlesmektedir. Koyiin
tamami1 diiz ova olup; sulu ve kuru tarim
yapilmaktadir. Koyltin
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ekonomisi tarim ve hayvanciliga dayalidir.
Koyde, ilkogretim okulu  yoktur  fakat
tagimali egitimden
yararlanilmaktadir. Saglik ocagi ve saglk
evi yoktur.

Yesilova Koyii / Ceyhan: Mubhacir
koyidiir. Yesilova, Adnan Menderes’in
onciiliigiinde getirilen Muhacir (G6¢men)
niifusuyla sonradan kurulmus bir koydiir.
Koy 3 mahalleden olugmaktadir. Bunlar
Yesilova, Yériikler ve U¢dut mahalleleridir.
Koyiin ekonomisi tarim ve hayvanciliga
dayalidir. Koyde, ilkogretim okulu vardir.
Saglik ocagi ve saglik evi yoktur.

Sagkaya Koyii / Ceyhan: Muhacir
koyudiir. 1928 yilma ait  Tirkge
kaynaklarda ismi Kirmit olarak
geemektedir. Giiniimiizde ise Sagkaya

ismini almistir. 2008 yilinda 6360 sayili
kanunla belediye statiisii sona ermistir.
Sagkaya koyiiniin
ekonomisi tarima dayanmaktadir. Koyde,
ilkdgretim okulu vardir. Saglik ocagi ve
saglik evi yoktur.

Kayish Koyii / Seyhan: Arap-Alevi
(Nusayri) koyiudiir. Koyl kuranlarin
kokenleri Suriye'ye dayanmaktadir. Kdyiin
ekonomisi tarim ve hayvanciliga dayalidir.
Koyde saglik ocagi ve ilkokul vardir.

Yalmanh Kdoyii/Seyhan:  Arap-Alevi
(Nusayri) koytdiir.
1700 yillarinda Suriye'den geldikleri

bilinmektedir. Adana'nin en eski koyleri
arasindadir. Koyiin
ekonomisi tarim ve hayvanciliga dayalidir.
Genellikle Narenciye yetistirilmektedir.
Koyde, ilkogretim okulu ve saglik ocagi
vardir.
Yontem
Arastirmanin kuramsal ¢ercevesi

Bu calismada incelenen zaman araligi
orta vadeli degisim siirecini ifade etmekte
olup; calisma yapisal-fonksiyonel
yaklagimla ele alinmigtir. Toplumsal ve
tarimsal degismeyi ortaya koyabilmek i¢in
kusaklararasi analiz yapilmstir. Orta vadeli
degisimi eski tarihg¢iler nesil kavrami ile
ifade etmislerdir ve buna gore nesiller
arasindaki gecisi ifade eden kirk yil, bir
toplumsal yapida kapsamli degisikliklerin
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meydana gelmesi i¢in yeterli (bazen de
gerekli) bir siire olarak gorilmiistiir
(Akpinar ve ark., 2013).
a. Yapisal-Fonksiyonel yaklasim

Glinlimiiz toplum bilimcileri, 6zellikle
Birlesik  Amerika’da, toplumun alt
sistemlerindeki degismeleri aciklamaya ve
toplumsal degisme dinamigini Yapisal
Fonksiyonel yaklasimla ortaya koymaya
calismaktadirlar. Odak noktalar1 daha ¢ok
icinde yasadigimiz toplum birimleri ve
bunlarin alt sistemleridir (Kongar, 1995).
Sosyal sistem igindeki yapisal-fonksiyonel
iligkiler sistemin biitiinliigiinii ve dengesini
korumaktadir. Herhangi bir degiskende
goriilen farklilasma digerlerini de dogal
olarak etkilemektedir (Gokge, 1976). Ornek
olarak koyden sehre gocte, dogal cevre,
ekonomik sistem, ebeveynlerin tutumlari,
komsuluk ve akrabalik iliskileri, ekonomik
faaliyetlerin  ¢esitliligi, gelir  diizeyi,
kadinlarin tcretli iste ¢alismasi, degerler
sisteminde meydana gelen degismeler vb.
birbirlerini etkiledikleri gibi, toplumsal yap1
iizerinde de etkili olmaktadir. Bu etkilesim
slireci, tabii gelisime uygun diistligi siirece,
sistemin biitiinligi ve dengesi korunacak;
aksi halde degismenin muhtemel sonuglari,
sistemin biitlinliigiinii zedeleyici birtakim
unsurlarin ortaya ¢ikmasina neden olacaktir
(Gokge, 1976).
b. Kusak analizi

Bir kusak, bir toplumun yaklasik olarak
ayn1 zamanda dogan iiyelerinden olusan yas
gruplarinin bir bi¢gimidir. Kusak terimi, bir
nesil ile 6teki arasinda gegcen donem iginde

seyi kapsayan bir tema olarak kalmaktadir.
Her kusak i¢inde, gercgeklikle ilgili
birbiriyle catisan ve kismen cinsiyet, etnik
koken ve toplumsal smif gibi bagka
ozelliklerden kaynaklanan goriisler olabilir
(Marshall, 1999). En az ii¢ farkli kusagin
etkilesim ve iletisimi, yeni kusagin
yetistirilmesinde etkili olur. Aile, iginde
yasadig: kiiltiiri yetistirdigi kusaga aktaran
bir yapidir. Kiiltiirlin aktarilmasi da yasam
pratigi icinde iliski dinamikleri ile
olmaktadur. Iliski dinamikleri, ayn1 ortamda
yasayan insanlarin hem birbirlerinden, hem
de kosullardan etkilenmeleriyle olusur.
Anne ve babalar ¢ocuklarini yetistirmede
icinde yetistigi aile gelenegi ve ¢ocugunun
gelecegi ile ilgili kaygilar gibi temel
etkilerin altindadirlar. Hem geleneklere
baglilik hem de ¢cagdas yasama uyum, anne-
babalar i¢in bir ikilem olusturur (Eragar,
2004). Aragtirmada ayni aileden baba, ogul
ve torun (lar) ile  gorisiilerek
kusaklararasindaki  degismelerin  ortaya
konulmasina ¢alisiimistir.
Arastirmanmin kapsam
a. Evren

Arastirma alanini olusturan koyler 6 adet
olup; Adana Iline ait Muhacir (Yesilova-
Sagkaya/ Balkanlardan), Tiirk (Saygecit-
Danacili) ve Arap (Kayisli-
Yalmanli/Suriye’den) kdylerinden
olusmaktadir. Alanda yapilan 6n inceleme
ve gozlemler sonucu, her biri sosyo-
ekonomik ve Kkiiltiirel yonden homojen
oldugu belirlenen 6 koylin, tarimla ugrasan
hane sayilar1 saptanmig ve %10 oraninda

kullanilir. Birbiri pesi sira gelen kusaklarin ornek cekilerek goriisme yapilabilecek
toplumsallagsmasindaki farkliliklarla ilgili ciftci  ailelerinin  sayis1  belirlenmistir
arastirmalarda, kusaklararasi catisma her (Cizelge 1).
Cizelge 1. Arastirma koyleri ve uygulanan anket sayilar
Koyler Koyiin Toplam Toplam Tarimla Ornek Goriisiilmesi
sosyokiiltiirel niifus hane ugrasan hacmi*** gereken hane
yapisi (sayn) sayis1 * hane sayis1
sayisi**
Yesilova Muhacir 1100 250,0 40 %10 4
Sagkaya Muhacir 1000 2273 162 %10 16
Saygecit Tiirk/Yerli 800 181,8 271 %10 27
Danacili Turk/Yerli 400 90,9 96 %10 10
Kayish Arap 1500 340,9 89 %10 9
Yalmanl Arap 500 113,6 61 %10 6
Genel Toplam 72

*Toplam niifusun, Adana ortalama hane genisligi olan 4.4’e (CKA,2015) oranlanmasiyla bulunmustur.
**Adana Il Gida Tarim ve Hayvancilik Miidiirliigii 2015 yili verileri kullamlmistir.
***Koyler kendi iglerinde sosyoekonomik ve kiiltiirel olarak homojen olduklari igin %10 &rnek hacmi kullanilmugtir.
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b. Orneklem

Bu calismada dogrudan goriisme yoluyla
soru formu uygulanan ¢iftciler, basit
tesadiifi 6rnekleme teknigiyle secilmis ve
secilen ciftcilerde orta yasa (40-55 arasi)
sahip olma oOzelligi aranmistir. Bunun
nedeni, uygulama yapilacak olan ¢iftgilerin
kendi ebeveynleri ve c¢ocuklar1 ile de
goriisebilme imkan1 elde edebilmektir.
Diger bir ifadeyle orta yasa sahip bireylerin
ebeveynlerinin hayatta olma olasiligr ve
aynt anda c¢ocuk sahibi olma olasiliklar
yiiksektir. Buna gore arastirmada goriisme
yapilan ¢iftciler II. Kusagi, II. Kusagin
ebeveynleri I. kusagi, ve II kusagin
cocuklart ise III. kusag: temsil etmistir. Bu
sekilde ti¢ kusakla (baba-ogul-torun/lar)
ayr1 ayrt gorisiilerek elde edilen bilgiler
dogrultusunda toplumsal degismenin ortaya

konmasina calisiimustir. Arastirma
sonucunda, goriigiilmesi gereken toplam 72
hane yerine 100 hane ile goriisme

saglanmistir. Buna goére 100 birinci, 100
ikinci ve 218 iiclincii kusak ile goriisiilmiis
ve toplam olarak 418 kisiden konuyla ilgili
veriler toplanmistir. Arastirmada verilen
cizelgelerde birinci ve ikinci kusagin sayisi
(N) 100 kisi oldugu icin ¢izelgede
verilmemis; sadece liclincii kusagin sayisi
verilmistir. Arastirmada ti¢lincli kusagin
tamami evli ve/veya meslek sahibi olmadigi
icin, tarimsal ve toplumsal degisme
incelenirken evlilik, egitim ve meslek
yapilanmasinda {iglincli kusagin sayis1 her
zaman 218 lizerinden hesaplanmamus; farkl
asgari yas diizeyleri kullanilmistir. Buna
gore evlilik ve meslek yapilanmasinda 15

yag ve lizeri, egitim yapilanmasinda 6 yas
ve lizeri dikkate alinmistir. Nitel veriler i¢in
aragtirmada  derinlemesine  goriismeler
yapilmis ve doyum noktasinda, yani
cevaplar  tekrarlamaya  basladiginda,
gorliismeler sonlandirilmustir.
Derinlemesine miilakat yapilan kisiler
stirekli kdyde yasayan, tarimla ugrasan ve
kdyiin tarimsal ve toplumsal yapisi
hakkinda bilgisi olan kisilerden olusmustur.
Bu kisilerden elde edilen bilgilerden,
dogrudan goriismede kullanilacak soru
formlarmin hazirlanmasinda ve arastirma
sonucunda  elde  edilen  verilerin
yorumlanmasinda yararlanilmistir.
Verilerin analizinde kullanilan yontem
Calismada elde edilen niceliksel veriler
bilgisayarda SPSS programinda analiz
edilerek yorumlanmistir. Bu analizlerde
elde edilen wveriler kusaklararasinda
kargilastirilmig,  ortalama ve  yiizde
dagilimlar1 hesaplanmis ve meydana gelen
toplumsal degismelerin ortaya konmasina
calisilmistir. Arastirmada incelenen konular
acisindan, koylerin farkli sosyo-ekonomik
yapilarinin ¢ok etkili olmadig1 gézlenmis ve

bu nedenle tim  koyler  birlikte
degerlendirilmistir.
BULGULAR ve TARTISMA

Goriisiilen Kkisilerin kusaklara gore
demografik ozellikleri

Arastirma alaninda goriistilen kisilerin
yaklasik yaris1 koyde dogmustur. Bu durum
kusaklar arasinda benzerlik gostermektedir

(Cizelge 2 ) .

Cizelge 2. Kusaklara gore dogum yeri

DOGUM LKUSAK ILKUSAK ILKUSAK TOPLAM
YERI % % Say1 % Say1 %
Koy 48.0 45.0 101 53.5 194 46.4
Sehir 49.0 54.0 117 46.5 220 52.6
Yurtdist 3.0 1.0 0 0.0 4 1.0
Toplam 100.0 100.0 218 100.0 418 100.0

Arastirma alanindaki ortalama yas 45,15
olarak bulunmustur. Birinci kusaktan
iiclincii kusaga yas ortalamasi sirasiyla
75.10, 54.71 ve 27.03’tiir. Gorisiilen
kisilerin ortalama egitim siireleri 3,18
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yildan 11,0 yila yiikselmistir.  Birinci
kusaktan ti¢iincii kusaga ortalama ilk evlilik
yas1 ylkselirken, ortalama cocuk sayisi ise
diismiistiir (Cizelge 3).
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Cizelge 3. Kusaklara Gore Ortalama Demografik Gostergeler

Gostergeler L.LKUSAK II. KUSAK III. KUSAK TOPLAM

Yas (y1l) 75,10 54,71 27,03 45,15
Egitim stiresi (y1l) 3,18 7,09 11,0 8,19
[lk evlilik yas1 (yil) 18,84 22,75 25,04 22,27
Cocuk sayisi (adet) 6,40 4,58 2,37 4,40

Aragtirma alanindaki egitim diizeyi detayl
olarak incelendiginde birinci kusaktan
ticiincii kusaga egitim diizeyinin ytikseldigi;

ozellikle okuryazar olmayanlarin sayisinin
onemli derecede diistiigli goriilmektedir

(Cizelge 4).

Cizelge 4. Kusaklara Gore Egitim Diizeyi

Egitim Diizeyi LKUSAK ILKUSAK  IILKUSAK TOPLAM
% % Say1 % Say1 %

Okuryazar olmayan 30,0 7,0 1 0,5 38 91
Okuryazar 18,0 1,0 2 0,9 21 5,0
Ikokul 46,0 41,0 23 10,6 110 26,4
Ortaokul 50 22,0 20 9,2 47 11,3
[Ikogretim -- 3,0 28 12,9 31 7,4
Lise 0,0 20,0 91 419 111 26,6
Universite 1,0 6,0 51 23,5 58 13,9
Yiiksek Lisans/Dok 0,0 0,0 1 0,5 1 0,2
Toplam 100.0 100.0 217 100.0 417 100.0
Arastirma  alaninda  goriisiilen  ikinci karar1 ise genel olarak “aile karar1” ile

kusagin tamami, birinci kusagin %981,
ticlincii kusagin ise %53,5°1 evlidir. Evlilik

alinmaktadir (Cizelge 5 ve Cizelge 6).

Cizelge 5. Kusaklara gore medeni durum

Medeni LLKUSAK II. KUSAK III. KUSAK TOPLAM

Durum % % Say1 % Say1 %
Evli 98,0 100,0 107 53,5 305 76,3
Bekar 0,0 0,0 93 46,5 93 23,3
Dul 2,0 0,0 0 0,0 2 0,5
Toplam 100,0 100,0 200 100,0 400 100,0

Cizelge 6. Kusaklara Gore Evlilik Kararmin Verilme Bigimi

Evlilik karan LLKUSAK II. KUSAK III. KUSAK TOPLAM
% % Say1 % Say1 %
Sadece aile karari 68,0 60,0 56 52,3 184 59,9
Aile ile birlikte 22,0 35,0 31 29,0 88 28,7
Kendi karari 10,0 50 20 18,7 35 11,4
Toplam 100,0 100,0 107 100,0 307 100,0

Aragtirma alaninda yapilan nikahlarda hem
resmi hem de dini nikdh birlikte
yapilmaktadir. Sadece resmi olarak yapilan
nikah orant oldukca diisiiktiir. Birinci
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kusakta iki, ikinci ve lg¢ilincli kusakta ise
birer kisi sadece resmi nikahla evlenmistir.
Akraba evliligi oran1 birinci kusaktan
i¢lincii kusaga diisme egilimi
gostermektedir. Birinci kusakta akraba
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evliligi yapanlarin oram1 %58,0; ikinci
kusakta %40,0; Tgclncii kusakta ise
%39,3’tiir (42 kisi). Diger taraftan, liclincii
kusagin yaklasik tigte birinin (71 Kkisi;
%32,7) halen 06grenci oldugu dikkate
almirsa, egitime bagh olarak Oniimiizdeki
yillarda akraba evliligi oraninin daha fazla

Arastirma alaninda goriisiilen kisilerin
meslek yapilanmasi incelendiginde, birinci
kusaktan tli¢iincii kusaga cift¢ilik yapanlarin
oraninin azaldigi; esnaf ve memur olanlarin
oraninin arttig1 gézlenmektedir (Cizelge 7).
Uciincii kusagin %32,7’si (71 kisi) 6grenci
olup; %6,5°1 (14 kisi) ise ¢caligmamaktadir.

diisme egilimi gosterebilecegi Ogrenci olan ve calismayan bu Kkisiler
ongoriilebilir. (toplam 86 kisi) meslek yapilanmasina
dahil edilmemistir.
Cizelge 7. Kusaklara Gore Meslek Yapilanmasi (I)
Meslekler L.KUSAK I1. KUSAK II1. KUSAK TOPLAM
% % Say1 % Say1 %
Ciftci 80,0 89,0 53 40,2 222 66,9
Memur 5,0 6,0 24 18,2 35 10,5
isci 0,0 1,0 1 0,7 2 0,6
Esnaf 50 0,0 14 10,6 19 5,7
Serbest meslek 10,0 4,0 40 30,3 54 16,3
Toplam 100,0 100,0 132 100,0 332 100,0

Meslek yapilanmasi tarim ve tarim disi

mesleklerin ¢ok artmadigr ancak tiglincii

olarak incelendiginde goriisiilen kisilerde kusakta  belirgin  bir artis  oldugu
birinci ve ikinci kusak i¢in tarim dist gozlenmistir (Cizelge 8).
Cizelge 8. Kusaklara Gore Meslek Yapilanmasi (1)
Meslekler 1.LKUSAK 11. KUSAK I11. KUSAK TOPLAM
% % Say1 % Say1 %

Tarim 80,0 89,0 53 40,2 222 66,9

Tarim ve tarim dis1 13,0 11,0 0 0,0 24 7,2

Tarim dis1 7,0 0,0 79 59,8 86 25,9

Toplam 100,0 100,0 132 100,0 332 100.0
Arastirma alaninda kusaklara gore aktif iiclincli  kusakta ise A2 smifi ehliyet
diizeyde ara¢ kullanimi ve ehliyet sahipligi (motosiklet) kullanimi1 daha fazladur.

durumu incelenmis ve birinci kusaktan
ticlincili kusaga ehliyet sahipliginde 6nemli
artis oldugu gozlenmistir.  Arastirma
alaninda goriisiilen  kisilerin =~ %82,3’1
ehliyet sahibi olup; birinci kusakta B sinifi
ehliyet (otomobil ve kamyonet); ikinci ve
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Birinci kusagin %32,0’1inda; ikinci kusagin
%6.0’1nda ve 18 yas Tlstii olan iiglincii
kusagin %15,8’inde (31 kisi) herhangi bir
ehliyet bulunmamaktadir. Kusaklara gore
sahip olunan ehliyet siiflar1 Cizelge 9’da
verilmistir.
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Cizelge 9. Kusaklara Gore Ehliyet Sahipligi

Ehliyet Simifi LKUSAK I1. KUSAK II1. KUSAK TOPLAM
Say1 % Say1 % Say1 % Say1 %

A2 13 19,1 46 48,9 90 54,6 149 45,7
(Motosiklet)
B 52 76,5 38 40,4 72 43,6 161 49,4
(Otomobil ve Kamyonet)
Cc 0 0,0 2 2,1 0 0,0 2 0,6
(Kamyon ve Cekici)
E 2 2,9 7 74 3 18 12 3,7
(Otobiis ve Romork)
G 1 15 1 11 0 0,0 2 0,6
(Is Makinesi)

Toplam 68 100,0 94 100,0 165 100,0 326 100,0
Ehliyeti olanlar 68 68,8 94 94,4 165 84,2 326 82,3
Ehliyeti olmayanlar 32 32,2 6 6,0 31 15,8 70 17,7

Toplam 100 100,0 100 100,0 196 100,0 396 100,0

Tarmmsal Yap1

Tarimsal yapr ile ilgili olarak elde edilen
bilgiler arastirma alaninda goriisiilen ve
tarimla ugrasan kisilerden alinmustir.
Birinci kusakta 93 kisi, ikinci kusagin
tamami1 ve ugiincii kusakta ise 53 Kkisi
tarimla ugrasmaktadir. Buna goére sadece
tarim yapan ve hem tarim hem de tarim dis1
isini birlikte yiiriiten kisilerden elde edilen
veriler asagida verilmistir.  Arastirma
alaninda goriisiilen ve ciftcilikle ugrasan

ailelerde isletme basina ortalama miilk arazi
genisligi 53,41 da olup; ortalama kira arazi
miktar1 80,00 da, ortak arazi miktar1 ise
54,91 da olarak bulunmustur.
Kusaklararasinda birinci kusaktan {icilincii
kusaga ortalama arazi genisliginde azalma
s0z konusu olup; ticilincii kusakta kira ve
ortak arazi isleme bulunmamaktadir.
Arastirma alaninda isletme basina ortalama
parca sayisi 2,38 olarak bulunmustur. Ilgili
degerler Cizelge 10°da verilmistir.

Cizelge 10. Kusaklara Gore Isletmelerde Arazi Tasarruf Durumu ve Ortalama Parga Sayisi

Arazi Tasarruf LKUSAK II. KUSAK 1. KUSAK GENEL
Durumu (da) (Ortalama) (Ortalama) (Ortalama) (Ortalama)
Miilk 74,83 70,57 37,88 53,41
Kira 80,00 80,00 80,00
Ortak 65,00 44,83 54,91
Ortalama parca sayisi
(adet) 2,35 2,35 2,40 2,38

Arastirma alaninda tarimsal oOrgilitlenme
diizeyi her tii¢ kusak i¢cin de oldukca
digiiktiir. Birinci kusaktan ikinci kusaga
cok az da olsa artis gOsteren Orgiitlenme

diizeyi tigiincii kusakta tekrar azalmaktadir
(Cizelge 11). Arastirma alaninda goriisiilen
kisilerin yarisindan biraz fazlasinda sulu
tarim yapilmaktadir (Cizelge 12).

Cizelge 11.Kusaklara Gore Tarimsal Orgiitlenme Durumu

Tarimsal LLKUSAK I1. KUSAK I11. KUSAK TOPLAM
Orgiitlenme Say1 % Say1 % Say1 % Say1 %
Var 3 3,2 15 15,0 4 7,6 22 8,9
Yok 90 96,8 85 85,0 49 92,4 224 91,1
Toplam 93 1000 100 100.0 53 100.0 246 100.0

863



ISPEC Tarim Bilimleri Dergisi, 5(4): 854-869, 2021

Cizelge 12. Kusaklara Gore Sulu Tarim Yapma Durumu

Sulu Tarim L.LKUSAK II. KUSAK I11. KUSAK TOPLAM

Say1 % Say1 % Say1 % Say1 %
Var 53 57,0 56 56,0 27 50,9 136 55,3
Yok 40 43,0 44 44,0 26 49,1 110 447
Toplam 93 100,0 100 100,0 53 100,0 246 100,0
Arastirma alaninda  goriisiilen  kisiler, ise pamuk yerini agirliklt olarak misir

ozellikle birinci kusak, yaklasik 40-50 yil
oncesi i¢in pamuk {retiminin en yaygin
iirin oldugunu belirtmislerdir. Giiniimiizde

liretimine  birakmustir.

Cizelge 13. Kusaklara Gore Yetistirilen Uriinler

Misir
pamuk, narenciye, bugday ve yerfistigi
takip etmektedir (Cizelge 13).

uretimini

Yetistirilen LKUSAK II. KUSAK 1. KUSAK TOPLAM

Uriinler Say1 % Say1 % Say1 % Say1 %

Misir 33 35,5 37 37,0 23 43,4 93 37,8
Pamuk 25 26,9 23 23,0 19 35,9 67 27,2
Narenciye 22 23,7 20 20,0 10 18,7 52 21,1
Bugday 9 9,6 11 11,0 1 2,0 21 8,6
Yerfistig1 3 3,2 7 7,0 0 0,0 10 4.1
Diger 1 1,1 2 2,0 0 0,0 3 1,2
Toplam 93  100,0 100 100,0 53 100,0 246 100,0
Arastirma  alaninda  goriisiilen  kigiler Arastirma alaninda goriigiilen Ttreticilerin

yaklasik 40-50 yil o6ncesinde yetistirilen
hayvan sayisinin daha fazla oldugunu,
koylerdeki hanelerin yarisindan fazlasinda
hayvan yetistirildigini ve agirlikli olarak
biiyiikbas hayvancilik yapildigini
belirtmislerdir.  Giiniimlizde ise yine
biiyiikbas hayvancilik agirlikli  olmakla
birlikte yetistirilen hayvan sayisinda ve
hayvancilik yapan aile sayisinda Onemli

(246 kisi) yaklasik dortte biri (61 kisi;
%24,8) hayvancilik yapmaktadir. Mevcut
durum Cizelge 14’°de verilmistir. Arastirma
alaninda goriisiilen dreticilerin  tarimsal
sigorta yaptirma durumlari da incelenmistir.
Gortgtilen treticilerin yaklagik dortte biri
(%21,6) tarimsal sigorta yaptirmistir. Genel
olarak ikinci ve {igiincli kusakta tarimsal
sigorta egiliminin biraz arttig1 sdylenebilir

distis yasandigimi  ifade  etmislerdir. (Cizelge 15).
Cizelge 14. Kusaklara Gore Hayvan Yetistirme Durumu
Yetistirilen L.LKUSAK II. KUSAK III. KUSAK TOPLAM
Hayvanlar Say1 % Say1 % Say1 % Say1 %
Biiyiikbas 20 87,0 21 81,0 11 91,7 52 55,3
Kiiciikbas 3 13,0 5 19,0 1 8,3 9 44,7
Toplam 23 100,0 26 100,0 12 100,0 61 100,0
Cizelge 15. Kusaklara Gore Tarimsal Sigorta Yaptirma Durumu

Tarimsal Sigorta LKUSAK II. KUSAK III. KUSAK TOPLAM

Say1 % Say1 % Say1 % Say1 %
Var 12 12,9 29 29,0 12 22,6 53 21,6
Yok 81 87,1 71 71,0 41 77,4 193 78,4
Toplam 93 100,0 100 100,0 53 100,0 246 100,0
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Aragtirma alaninda goriistilen kisilerin
tarim1 birakma ve kente go¢ etme egilimi
incelenmis ve 6zellikle tglincii kusakta bu
egilimin  yiiksek oldugu saptanmistir
(Cizelge 16). Buna gore, arastirmada
birinci kusakta tarimi birakma ve kente gog

%14,0°drr. Ikinci kusagin ise yaklasik iigte
biri (%32,0) tarim1 birakma ve kente go¢
etme egilimine sahiptir. Uciincii kusagin ise
yaklasik yarist (%54,7) tarimi terk etme ve
kente yerlesme egilimine sahipken; %37,7
gibi 6nemli bir kism1 da kararsizdir.

etme egilimi ¢ok yiksek olmayip
Cizelge 16. Kusaklara Gore Tarimi Birakma ve Kente Go¢ Etme egilimi
Egilim LLKUSAK I1. KUSAK III. KUSAK TOPLAM
Say1 % Say1 % Say1 % Say1 %

Var 13 14,0 32 32,0 29 54,7 74 30,1

Yok 72 77,4 64 64,0 4 7,5 140 56,9

Kararsiz 8 8,6 4 4,0 20 37,7 32 13,0

Toplam 93 100,0 100 100,0 53 100,0 246 100,0
TARTISMA ve SONUC Ucgiincii kusakta gozlenen bu degerlerin

Bu calismada Adana koyleri 6zelinde
tarimsal ve toplumsal degisme egilimlerinin
incelenmesi amag¢lanmistir. Bu amaca bagl
olarak Adana ili Muhacir, Tirk ve Arap
koylerinde yasayan cift¢ilerin tarimsal ve

toplumsal yapi1 ozelliklerini
kusaklararasinda  inceleyerek  sosyal,
ekonomik ve kiiltiirel gostergelerde

meydana gelen degisimleri saptamak ve
nedenlerini ortaya koymak hedeflenmistir.
Calisma sonucunda elde edilen veriler
kapsaminda yapilan genel degerlendirme ve
sonuclar asagida verilmistir. Arastirma
sonucunda goriisiilen {reticiler arasinda
birinci kusaktan {i¢iincii kusaga dogru
sosyo-demografik gostergelerde olumlu
yonde degismeler oldugu gozlenmistir.

Ozellikle ilk evlilik yasinda, egitim
stiresinde ve c¢ocuk sayisinda birinci
kusaktan Tgcilincii kusaga dogru Onemli

degismeler yasanmustir. Ortalama 3,18 yil
olan egitim siiresinin 11,0 yila ¢ikmasi, ilk

evlilik  yasmin 18,84’den  25,04’¢
yilikselmesi ve c¢ocuk sayisinin 6,40’dan
2,37’ye diismesi oldukca  Onemlidir.

Ugiincii kusagm tamami evli olmasa da
%53,5’inin evli olmas1 bu gelismelerin
olumlu sayilmasi i¢in yeterli goriilebilir. Bir
diger ifadeyle, elde edilen degerlerin
ticlincii kusagin tamami evlendiginde de
yaklagik olarak yakalanacagi sOylenebilir.
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onemli olmasinin en 6nemli nedeni evlilik
yasinin  yiikselmesinin  ¢ocuk  sayisi
iizerinde de etkili olmasidir. Gengler ne
kadar gec evlenirlerse cocuk sayist da o
Olciide azalmaktadir. Ciinkii ¢ocuk sahibi
olmak evlilikle diisliniilen bir olgudur ve
Ozellikle kirsal kesimde bunun aksi ¢ok
olast degildir. Diger taraftan ozellikle ilk
evlilik yasmin yilikselmesi, genclerin
evlenmeden ve ¢ocuk sahibi olmadan 6nce
olabildigince kendilerini tanimalarina firsat
vermesi agisindan da olduk¢a Gnemlidir.
Arastirmada elde edilen bir diger 6nemli
bulgu, ortalama {retici/ciftgi  yasinin
yikselmesidir. ~ Arastirma  alanindaki
ortalama iretici yast 45,15 olarak
bulunmustur. Bu yas ortalamasi c¢iftci
yasimnin yiikseldigini gdstermekte olup;
Tiirkiye’de yapilan diger calismalarda da
benzer sonuglar saptanmistir (Kantar, 2000;
Terin ve Ates, 2010; Bigki, 2011; Anonim,
2013; Keles, 2015; Davran ve ark., 2017a;
Yildirnm ve Ak, 2017; Lagin, 2020;
Varoglu ve Turhan, 2021). Ortalama ¢iftci
yasinin yiikselmesinin arkasinda aslinda
genglerin veya bu arastirmada tanimlandigi
haliyle {glincii  kusagin tarima 1ilgi
gostermemesi yer almaktadir. Bu calisma
sonucunda elde edilen bulgulara gore
ticlincii kusagin yaklasik ticte biri (%32,7)
ogrencidir ve %06,5’1 ¢aligmamaktadir.
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Diger taraftan birinci ve ikinci kugakta %80
ve lizerinde olan ¢ift¢i orani tigiincii kusakta
%40,2’ye diismektedir. Uciincii kusak tarim
yerine memurluk, serbest meslek ve
esnafligi tercih etmektedir. Bu olgunun
arkasinda ise sadece genglerin tarima
ilgisinin olmamasi degil ayni zamanda
tarimin, Ozellikle son yillarda, deger
kaybetmesi ve itibarsizlastirilmas: da
yatmaktadir. Ancak gerek genglerin
ilgisizligi gerekse tarimin deger
kaybetmesinden daha énemli olan bir konu
ise genclerin, tarim yeterince para
kazandirsa bile, tarirma devam etmek
istememeleridir. Gengler kirsal alanlarin
sosyal hayat ve yasam kalitesi acisindan
yeterli olmadigini diisiinmekte ve kente go¢
etmeyi tercih etmekte, 6zellikle ¢ocuklarini
kentte yetistirmek istemektedirler.
Dolayisiyla gencler tarimi terk etme egilimi
icindedir.  Benzer  konuda  yapilan
caligmalarda da genclerde tarimi terk etme
egilimi saptanmistir (Davran ve Ark.,
2017a; Davran ve ark., 2017b; Keskinkili¢
ve Davran, 2018; Boyraz ve Davran, 2021).
Ozellikle Toros Dag Koylerinde gencler
lizerine yapilan aragtirmada (Boyraz ve
Davran, 2021), kirsal alanda her tiirlii maddi
destek verilse veya tarim dis1 is imkani
saglansa bile genclerin koyde kalmay1
istemedikleri saptanmistir. Bu aragtirmanin
yiiritiildiigi kdylerde, 2018 yilinda kirsal
kadinlar ile yiiriitiilen bir diger ¢alismada,
ozellikle iiclincli kusagin kente yerlesme
egilimlerinin  yliksek  oldugu  ancak
kararsizlarin oranmnin da yiiksek oldugu
belirtilmistir (Keskinkili¢ ve Davran, 2019).
Demografik gostergeler agisindan onemli
bir diger konu ise evlilik kararinin verilme
bi¢gimidir. Bu konuda birinci kusaktan
ticlincii kusaga olumlu bir de§ismenin
olmadig1 sdylenebilir. Uciincii kusagin
yaklagik yarisinin  (%52,3) evlenecegi
kisiye, ticlincii kusagin fikri alinmadan
sadece aileleri/ebeveynleri karar vermistir.
Ucgiincii kusagm %29,0’1 ise evlilik kararimi
ailesiyle birlikte almistir. Bu konuda, evlilik
gibi sosyo-kiiltiirel kararlarin degisiminin
daha zor olmasmin etkili oldugu
soylenebilir. Ozellikle kirsal toplumlarda
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bu daha da zor olmaktadir. Arastirma
alaninda tarimsal yap1 ile ilgili olarak,
ozellikle ortalama arazi genisliginin, birinci
kusaktan Tcilincii kusaga dogru azaldigi
saptanmistir. Bu konuda miras yoluyla
arazilerin parcalanmasimin etkisi oldukca
onemlidir. Arastirma alaninda birinci
kusagin genglik yillarinda, bir diger
ifadeyle 40-50 yil 6ncesinde, pamuk ekimi
yaptiklar1 ve yetistirdikleri hayvan sayisinin
daha fazla oldugu  belirtilmistir.
Giiniimiizde ise mevcut tarim politikalar1 ve
genclerin  tarimsal  {iretim  yapmak
istememeleri  nedeniyle daha kolay
yetistirilen, ¢ok  fazla kol  giicii
gerektirmeyen tirlinlere doniis olmustur. Bu
nedenle misir iretimi, aragtirma alaninda en
yaygin yetistirilen iirlin olmus; hayvancilik
yapan aile ve yetistirilen hayvan sayisi da
azalmistir. Gortisiilen Ureticilerin, her ii¢
kusak i¢in, tarimsal Orgilitlenme diizeyi
oldukca diisiiktiir. Tarimsal iirlin sigortasi
en fazla ikinci kusakta saptanmig olup;
ikinci kusagin yaklasik {i¢te biri tarimsal
iriin ~ sigortast  yaptirmistir.  Tarim
sigortasinin  ¢ok yaygin olmamasinda
ireticiler  tarafindan  gelir  diizeyinin
diisiikligii 6nemli bir neden olarak
gosterilmistir. Aragtirma alaninda
goriigiilen treticilerin tarimi terk etme ve
kente yerlesme egilimi kusaklararasinda
farklilik gostermektedir. Birinci kusakta bu
egilim oldukga diisiikken (%14,0), ikinci
kusagin yaklagik iigte biri (%32,0) kente
yerlesmek istemektedir. Ugiincii kusagin
ise %54,7’si kente yerlesmek isterken,
%37,7’s1 kararsizdir. Kararsiz olan iiglincii
kusag1 etkileyen en Onemli nedenler
ekonomik ve sosyal karakterdedir. Buna
gore, tarimsal gelirlerin diisiik olmasindan
dolay1 kente yerlesmek isterlerken diger
taraftan koyde is imkani olursa kenti tercih
etmeyeceklerini de ifade etmektedirler.
Yine evlilik ve cocuk yetistirme konusunda
kdoy hayatini daha samimi ve giivenli
bulurken, diger taraftan kentin egitim,
saglik vb. imkanlarin1 da daha cazip
bulmaktadirlar. Bu arastirma sonucunda
elde edilen bulgular neticesinde, arastirma
alaninda gerek demografik yapida gerekse
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tarimsal yapida 6nemli degismeler oldugu

saptanmistir. U¢  kusagin  aym1 anda
incelenmesi, birinci kusagin ortalama
yasinin -~ 75,10  yil  oldugu dikkate

alindiginda, arastirma alaninin son 75
yilinin ortaya konmasi anlamina gelmekte;
diger taraftan, her ii¢ kusagin giincel
fikirlerini/bilgilerini almaya da imkéan
tanimaktadir. Dolayisiyla  toplumsal
degisme calismalar1 i¢in kusak analizinin
olduk¢a onemli oldugu soylenebilir. Bu
caligmada zaman aralig1 olarak orta vadeli
degisim esas alinmistir ve Akpinar ve ark.
(2013) gore nesiller arasindaki gecisi ifade
eden kirk y1l, bir toplumsal yapida kapsaml
degisikliklerin meydana gelmesi icin yeterli
(bazen de gerekli) bir siire olarak
goriilmiistlir. Dolayisiyla bu calismada ele
alman birinci ve ikinci kusagin ortalama
yaslarinin 40 yili geg¢mesi nedeniyle,
toplumsal degismenin kusaklararasinda
ortaya konabilmesi miimkiin olmustur. Bu
aragtirma neticesinde yapilabilecek en
onemli Oneri, iiclinci kusakla 1ilgili
olacaktir. Tarimi terk etme egilimlerinin
yilksek olmast ve aynt zamanda
kararsizlarin oraninin da ytiksekligi dikkate
alindiginda, tgiincli kusagr kirsal alanda
tutacak  sosyo-ekonomik  politikalarin
hayata gecirilmesi gerektigi soylenebilir.
Bu politikalar egitim, istthdam, sosyal
hayat, saglik, teknoloji ve ulasim
konusunda yogunlagmali; genclerle birlikte
karar  alinmali ve  uygulanmalidir.
Arastirma alaninda kente go¢ etme
konusunda kararsiz olan genclerin sayisinin
az olmadig dikkate alindiginda, T.C. Tarim
ve Orman Bakanligi tarafindan geng

ciftcilere  yoOnelik  verilen  tarimsal
girisimcilik ile ilgili destekler genclerin
goclinii  Onleyecek  sekilde  yeniden

diizenlenmeli, genclere anlatilmali, tarimsal
orgilitlenme ile biitiinlestirilmeli ve gengler
igin cazip hale getirilmelidir. Ozellikle
belediyelerin tarimsal orgiitlenme ve yaygin
egitim konusunda kent merkezlerinde
yapmis olduklar1 sosyo-ekonomik ve
kiiltiirel icerikli proje ve faaliyetlerin, kirsal
alanlar1 kapsayacak ve kirsala oncelik
verecek sekilde genisletilmesi oldukca
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onemli olacaktir. Bu faaliyetleri kirsala
tagiyabilecek ulagim hizmetleri belediyeler
tarafindan {icretsiz veya cok diisiik ticretle
saglanabilecek; genclerin ulasim kolayligi
nedeniyle kente gidip gelmeleri sorun
olmayacak ve koOyde kalma egilimleri
artabilecektir. Belediyeler tarimsal
faaliyetlerin gelistirilmesi, alternatif iiriin
iiretimi, tarimsal orgilitlenme vb. konularda
egitim ve yayim hizmetleri i¢in tarim il ve
ilge midiirliikleri ve tiniversitelerin ziraat
fakiilteleri  ile isbirligi  yapabilirler;
pazarlama konusunda kendi imkanlarini
kullanabilirler ve bunun sonucunda tarimsal
iiretimde siirdiiriilebilirlik yaratarak yerinde
kalkinmaya ve nihayetinde genglerin koyde
kalmasina vesile olabileceklerdir.
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Abstract

The aim of the study was to evaluate the elevated temperature on
germination and seedling growth and the ameliorative effect of
silicon on the phenolic compounds of black-eyed cowpea. The
seeds were allowed to germinate at 30 (control), 36 and 44°C
temperatures, under controlled conditions, silicons were with
concentrations of 0.0 (control) and 1.5 mM. In the second phase of
the experiment, some of the seeds were grown in plastic cups with
sieved soil at 30 °C, 36 °C and 44 °C for phenolic compounds.
Among the temperature treatments, plant deaths occurred at 44 °C.
The raise in temperature importantly reduced germination and
related traits. Except for SL, the seeds showed good germination at
30 °C after Si application. In high temperatures, silicon applications
had a positive effect on germination and seedling growth, except
for the germination rate. Results showed that an increase in GA,
PA, Q, CAM, CA, PCA, SA, VA, CAF as temperatures increased.
But chlorogenic acid and Q values were higher at 30 °C. This study
clearly observed that the growth of cowpea seedlings decreased
with temperature increase, but silicon attenuated these effects.
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INTRODUCTION

Temperature is the primary factor
affecting plant growth. Due to climate
change, minimum air temperatures are
expected to increase, affected by changes in
atmospheric ~ water ~ vapor  content.
Maximum temperatures will be affected by
factors such as soil water and heat loss.
Therefore, it has been emphasized that
climate change will cause an increase in
precipitation or that the probability of
significant  increases in  maximum
temperatures in irrigated lands will be lower
(Hatfield and Prueger, 2015). Expected
high temperatures will further affect plant
yield (Meehl et al., 2007). Minimum air
temperatures will reduce plant biomass and
yield (Hatfield et al., 2011). Climate change
resulting from the release of CO:» and
different greenhouse gases can raise
temperatures between 2.5-4.5 °C (IPCC
2007). It is thought that this increase in

global temperatures will affect the
distribution of plants and the survival of the
species  (Dove, 2010). Maximum

temperatures will be affected by factors
such as soil water and heat loss. Therefore,
it has been emphasized that climate change
will cause an increase in precipitation or
that significant increases in maximum
temperatures will be less likely in irrigated
lands. It has been observed that plants
exposed to high temperatures grow faster
and mature faster. In the short term,
temperature increases may occur a few
degrees above the control temperatures
(Hatfield and Prueger, 2015). In nature,
plants are often exposed to a variety of
abiotic stresses, such as salt, drought, and
heat. Light, heat stress or both cause the
formation of Reactive Oxygen Species
(ROS) that induce oxidative stress, and high
temperatures also cause irreversible damage
to plant growth, physiological mechanisms
such as photosynthesis and respiration
(Essemine et al., 2010). Temperature is an
important  limiting  factor  affecting
germination in arid and semi-arid regions
(lloh et al., 2014). High temperatures are
very detrimental to seed viability,
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germination and seedling formation, and
significantly affect plant phenology and
yield (Bhandari et al., 2017). Therefore,
high temperature is one of the most
important constraints in agriculture (Harsh
et al., 2016). Increases in temperature
reduce metabolic activity in plants, increase
respiration, which directly affects plant
growth and development. High
temperatures also cause an imbalance in
CO2 absorption and elimination by plants.
Changes in day and night temperatures have
an impact on stomatal behavior, enzymatic
activity, flowering, photosynthesis and
senescence (Angelotti et al., 2020). High
temperatures disrupted the photosynthetic
machinery in bean genotypes, significantly
reducing yields (Omae et al., 2006). Short-
term exposure to high temperatures impairs
the function of photosystem II, both the
structure and function of proteins and
enzymes (Bhandari et al., 2017). Since high
temperature increases membrane fluidity
and affects membrane structure and
function, the first damaged areas are
membranes. In legume plants exposed to
heat stress, germination (%), seedling
emergence, abnormal seedlings are seen,
root and plumule development are
weakened (Sita et al., 2017). During seed
growth, prolonged exposure to high
temperatures delays germination, reduces
viability and dry matter production (lloh et
al., 2014). Temperature also affects the rate
and percentage of germination, biochemical
reactions, and physiological processes that
determine germination. Germination takes
place within a certain temperature range and
germination does not occur above or below
these limits. Temperature is also important
for the development of seedlings and
primary roots, and insufficient temperatures
directly affect root development (De
Oliveira et al., 2013). Germination is
particularly affected by temperature, and it
is a physiological process that increases the
digestibility, nutrition and content of some
bioactive substances in legumes. In beans,
temperatures of 40 °C and above
significantly inhibited germination
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(Machado et al., 2006; Televiciuté et al.,
2020). Since germination is vital to the
plant, any change at this stage will affect the
growth and development of plants (lloh et
al., 2014). In germination, changes are
observed in phenolic compounds depending
on factors such as species, light and
germination  time.  Therefore, the
biochemical content of sprouted legumes
changes with stress conditions.
Phytochemicals, acting as  natural
phytoalexins, in protecting plants against
stress factors, respond to biotic and abiotic
are plants grown in low-input growing
systems. (Raveneau et al., 2011).
Considering that the population will
increase rapidly until 2050, the need for
food will increase significantly and it will
be difficult to meet the food needs of the
increasing population (Bhandari et al.,
2017). Therefore, it is thought that edible
legumes with high protein content, such as
cowpea, resistant to high temperature and
drought, will gain more importance in the
future (Carvalho et al., 2019). Silicon (Si)
applications are applied both under various
abiotic stress conditions, including high
temperature stress, as well as under normal
conditions. Thus, metabolic, physiological
and structural properties of the plant are
regulated. In high temperature conditions,
silicon (Si) application also increases the
temperature tolerance of plants by
improving germination, root and shoot
development, photosynthesis, membrane
stability, nutrient uptake, secondary
metabolites and vyield (Saha et al.,
2021).There are limited studies on the effect
of silicon application on high temperature
stress compared to drought and salinity
conditions. And these studies suggest that
Si application increases ROS accumulation,
activates antioxidant defense systems and
alleviates oxidative damage in heat stress
(Muneer et al., 2017; Younis et al., 2020;
Khan et al., 2020a, Khan et al., 2020b).
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MATERIAL and METHODS

The black-eyed cowpea seeds (Vigna
unguiculata L. Walp.) were disinfected by
immersion in 70% (v/v) alcohol solution,
and agitated for 30 seconds, followed by
two washes with distilled water. They were
then immersed in 2.5% (v/v) NaClO
solution for 2 minutes, washed with
distilled water and dried. The seeds were
placed in petri dishes with a double layer of
filter paper moistened with 10 ml distilled
water, and placed in a germination chamber
at temperatures of 30, 36 and 44°C. Silicon
applications were with concentrations of 0.0
(control) and 1.5 mM. The experiment was
conducted in a completely randomized
design with, in a 2 x 2 scheme (silicon dozes
and temperature degrees) of subdivided
plots, five replicate per treatment. The petri
dishes were controlled for germination
every two days, and study was ended two
weeks after. Expansion of the radicle was
considered as germination. The variables
under analysis were FGP, SVI, RL, SL,
RFW, RSW, SFW, SDW and GR.
Final germination percentage (FGP) (%)
The total seeds germinated at the end of
experiment /number of initial seeds used.
Seedling Vigor Index (SVI)
SVI was calculated according to formula;
(SVI) = (Average SL (cm)+Average RL
(cm)xGermination percentage (%)
Root length (RL) (cm)
The length of the five seedling of the each
replication from the seed to the tip of the
root were measured and stated in cm.
Shoot length (SL) (cm)
The length of the five seedling of the each
replicate from the seed to the tip of the leaf
blade were measured and stated in cm.
Root fresh weight (RFW) (9)
The weight of 10 seedling of roots was
recorded and stated in g.
Root dry weight (RDW) (g)
The weight of 10 seedling roots was
recorded and oven drying at 105 °C at 24 h.
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Shoot fresh weight (SFW) (g)

The weight of 10 seedling of shoots was
recorded and stated in g.

Shoot dry weight (SDW) (g)

The weight of 10 seedling shoots was
recorded and oven drying at 105 °C at 24 h.
Germination rate (GR)

2 Ni/ZTiNi, Where; Ni = the number of
germinated seeds at the time of Ti. =
(a/1)+(b-a/2)+(c-b/3)+...+(n-n-1/N)

The second experimentation was performed
in plastic cups with sieved soil. First of all
120 g of soil was filled in all plastic cups
with 8 cm diameter. Ten seeds per cups
were propagated at 1 cm depth at equal
distance. And then, 10 ml distilled water
was dispensed with pipette for moisture. 10
plastic cups of each temperature degrees
were placed in a germination chamber.
Temperature applications were 30, 36 ve 44
°C. 5 ml sterile distilled water was added
with pipette in each cup every other day to
maintain water content. Plant deaths
occurred at 44 °C within the heat
treatments. After fourteen days, the
experiments were finished and phenolic
compounds of seedlings were measured and
calculated. Analysis of gallic acid (GA),
protocatechuic acid (PA), catechin (C),
chlorogenic acid (CA), vanillic acid (VA),
caffeic acid (CAF), syringic acid (SA), P-
cumaric acid (PCA), cinnamic acid (CA),
quercetin  (Q) and campherol (CAM)
components were conducted in Aydin
Adnan Menderes University,
TARBIYOMER (Agricultural
Biotechnology and Food Safety Application
and Research Center). For this analysis,
COIl / T.20 / Doc. No 29 / Rev.1 2017
standard method has been used in a
modified manner. This study was carried
out with Agilent brand, UV / DAD detector,
high pressure, liquid chromatography
device (HPLC).

RESULTS and DISCUSSION

The results showed that the interaction
between  temperature and  silicone
treatments was significant for all characters
except germination rate, furthermore, FGP
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decreased with increasing temperature. The
highest FGP was recorded at 30 °C and 1.5
mM silicon dose and the lowest was found
at 36 °C and without silicon. The cowpea
had significantly higher seedling vigor
index at 30 °C than 36 °C. Silicon increased
the SVI. The application of Si caused an
increase in SVI of temperature application-
plants. Highest RL produced from the 30 °C
and 1.5 mM silicon dose, which was 89.96
cm, 30 °C and without silicon which was
88.65 cm, respectively. It could be stated
that raising temperature levels from 30 °C to
36 °C reduced RL by 1520.46 and 1361.92
respectively. Low temperature increased
the SL. The lowest SL was found in plants
supplied without silicon at 36 °C (Table 1).
Seed germination is temperature dependent
as temperature is one of the essential
requirements at this stage (Rainey and
Griffiths, 2005). While it is observed that
the germination of warm season legumes
tends to reach a maximum at 25 °C, the
germination of cold season legumes varies
between 10-25 °C (Butler et al., 2014).
When the pea seedlings are exposed to
temperature stress (45 °C, 50 °C), the
growth of the plants is negatively affected
(Shereena and Salim 2006). 8-day 30 °C /
30 °C day / night temperature application to
soybean and bean plants resulted in non-
irrigated conditions with 50.4% and 36.2%
dead seeds, respectively, while under well-
watered conditions 87.6% and 36.8% were
obtained. Root length has also decreased
significantly =~ (Nemeskeri, 2004). In
mungbean plants, exposure to 50 °C for 2
hours adversely affected the seedlings
(Mansoor and Nagvi, 2011). In addition,
under temperature stress (35-40 °C)
conditions, germination in lentil seeds
decreased and seedling growth was delayed
(Chakraborty and Pradhan, 2011). High
temperatures include soybeans (Ortiz and
Cardemil, 2001; Ren et al., 2009), peas
(Nemeskeri, 2004; Ren et al., 2009), lentils
(Chakraborty and Pradhan, 2011) and
chickpea (Kaushal et al., 2011; Piramila et
al., 2012) decreased germination.
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Table 1. Effects of temperature and silicon application on FGP, SVI, RL and SL of black-eyed

cowpea

Treatments FGP SVI RL (cm) SL (cm)
30 °C + 0.0 mM silicon 88.65 aB 1520.46 aB 88.65aB 10.87 aA
30 °C+ 1.5 mM silicon 89.96 aA 1650.00 aA 89.96 aA 10.85 aA
36 °C + 0.0 mM silicon 82.20 hB 1361.92 bB 82.20 hB 9.77 bB
36 °C + 1.5 mM silicon 84.95 bA 1421.88 bA 84.95 bA 10.21 bA
Temperature (A) ** ** ** **
Treatment (B) ** ** ** *
Temperature x Treatment ** ** ** *
(AxB)

LSD (AxB) 0.37 0.68 0.37 0.23

The sources of variance were as follows: two temperatures, two silicon applications and interaction between temperature and silicon. Different
lower case letters in the same column indicate that the difference between temperatures and upper case letters indicate that the difference
between silicone applications is significant. Least significant difference (LSD) of the Temperature x Treatment interaction * and **, significant
at 5 % and 1% levels of probability respectively.

The results in Table 2 showed that silicon decrease was observed at 36 °C compared
application significantly increased SFW, to 30 °C. The data show that the silicon
SDW, RFW, and RDW in heat-treated treatment improves the SFW. Similarly, Si
cowpea plants. RFW (g) decreased treatments were found to be effective in
significantly in untreated plants at 36 °C, overcoming the detrimental effect of
but increased at low temperature. A strong temperature on SDW.

Table 2. Effects of temperature and silicon application on RFW, RDW, SFW and SDW of black-eyed

cowpea
Treatments RFW (9) RDW (g) SFW (g) SDW (9)
30 °C + 0.0 mM silicon 1520.46 aB 0.19 aB 0.19aB 0.65 aB
30 °C + 1.5 mM silicon 1650.00 aA 0.24 aA 0.24 aA 0.72 aA
36 °C + 0.0 mM silicon 1361.92 bB 0.17 bB 0.17 bB 0.55 bB
36 °C + 1.5 mM silicon 1421.88 bA 0.18 bA 0.18 bA 0.60 bA
Temperature (A) ** ** ** **
Treatment (B) ** ** ** **
Temperature x Treatment ke ke wx kol
(AxB)
LSD (AxB) 0.681 0.001 0.001 0.003

The sources of variance were as follows: two temperatures, two silicon applications and interaction between temperature and silicon. Different
lower case letters in the same column indicate that the difference between temperatures and upper case letters indicate that the difference
between silicon applications is significant. Least significant difference (LSD) of the Temperature x Treatment interaction **, significant at
1% levels of probability.

Exposure of 42 °C for 1 day during the °C (Essemine et al., 2007). Membrane
vegetative period in the broad bean plant damage was observed at 40/30 °C in
negatively affected the development and sensitive chickpea genotypes, and the
caused a decrease in photosynthesis damage was exacerbated by the increase in
(Hamada, 2001). High temperature (45 °C) temperature to 45/35 °C (Kumar et al.,
is physiologically accepted as a lethal and it 2013). Increases in temperature
is emphasized that it causes the death of significantly increased the properties
cells and tissues in the seed. On the other related to germination and germination in
hand  high temperature (45 °C) wheat. Root length, shoot and root fresh
biochemically affects reserve mobilization weight, root dry weight and seed viability
to the embryo. At the molecular level, a index increased with increasing
decrease in total protein amount was temperatures (Buriro et al., 2010). The
observed after 22 hours of germination at 45 effect of high temperature (37, 40, 42, 45
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and 50 °C) on the germination and seedling
growth of corn, rice and sorghum plants was
examined and it was observed that the
germination rate decreased as the
temperature increased. It was revealed that
corn plants exposed to 37 and 40 °C for 96
hours showed significant increases in shoot
length. However, it was determined that
there was a serious decrease in root and
shoot lengths at 42, 45 and 50 °C. A similar
situation was observed in sorghum plants.
In rice plants, a decrease in SL and RL was
determined only at 50 °C (Iloh et al., 2014).
In wheat, high temperatures during seed
germination caused a decrease in the dry
matter of the plant (Cargnin et al., 2006).
Exposure of grass plants to very high
temperatures reduced shoot and root
growth, root number and diameter (Xu et
al., 2000). Temperatures 5-6 °C above
ambient  temperature  preserved the
structural integrity of Trichilia emetica, so
germination and seedling growth were not
compromised (Sershen et al., 2014).
Similarly, it has been observed that
photosynthesis decreases significantly in
cotton starting from 40 °C (Demirel, 2008).

Liu et al. (2008) emphasized that
temperature has a significant effect on
growth, yield and quality of soybean.

It was clear that, germination rate of 30 °C
and 36 °C treated plants was not change
with silicon application. However, increase
in germination rate was observed only at
temperature applications. The highest value
was observed at 30 °C and without silicon
(Table 3). Temperatures had a negative
influence on germination percentage and
germination rate coefficient. Significant
differences were observed between
cultivars in germination and germination
rate coefficient at all 3 temperatures. Plants
with high germination or germination rate
coefficient at medium temperature, but it
didn’t show high germination at low or high
temperature. Species that germinated more
at high temperatures showed lower
germination ability at low temperatures
(Islam et al., 2006). Diptychandra
aurantiaca seeds showed 97 % germination
at 25 °C and 87 % at 30 °C. Temperatures
not only stimulated germination but also
increased germination rate (De Oliveira et
al., 2013).

Table 3. Effects of temperature and silicon application on germination rate of black-eyed cowpea

Treatments GR (%)
30°C 99.88 a
36 °C 98.98 b
0.0 mM silicon 99.51a
1.5 mM silicon 99.31a
Temperature (A) **
Treatment (B) ns
Temperature x Treatment (AxB) ns

LSD (A):0.60; LSD (B): 0.48

The sources of variance were as follows: two temperatures, two silicon applications and interaction between temperature and silicon. Different
lowercase letters in the same column indicate that the difference between temperatures are important. Least significant difference (LSD) of the
Temperature x Treatment interaction ns and ** non-significant and significant at 1% levels of probability respectively.

Eleven phenolic acids were found in
germinating cowpea seeds: GA, PA, C,
CHA, VA, CAF, SA, PCA, CA, Q and
CAM (Table 4 and Table 5). During
germination, the content of these acids
increased with the increase of temperature,
except for chlorogenic acid. Germinated
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cowpea contained the highest
concentrations in the two phenolic
compounds, which constituted 39.57 mg.g*
and 32.44 mg.g?, respectively at 36 °C.
Under elevated temperature (36 °C), a rapid
increase in catechin in germinated seeds
was noticed.
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Table 4. The effect of temperature on different phenolic compounds (mg.g* dry weight) of black-eyed

cowpea
Temperatures GA PA C CHA VA CAF
(WO
30°C 13.15b 18.51b 8.78 b 4.30 a 9.82b 2.60b
36 °C 3244 a 29.91a 39.57a 0.22Db 19.85a 7.92 a
Temperature (A) ** ** *%* ** ** **
LSD (A) 4.12 3.88 1.25 0.24 3.49 0.71

**_significant at 1% levels of probability respectively.

During the experiment, the content of
these acids increased with the increase of
temperature, except for quercetin. The
highest concentration in the analyzed seed
extracts was achieved by catechin at 36 °C.
Statistically differences were verified
between temperatures. Among the 11
identified phenolic compounds, caffeic acid
and chlorogenic acid were characterized by
the lowest concentrations. The amounts of
4-hydroxybenzoic acid, 3,4-
dihydroxybenzoic acid, coumaric acid, GA,
CA, benzoic acid and VA were observed in
hardy fescue plants under 21-day heat stress
conditions. On the other hand, while

salicylic acid and SA contents remained
unchanged, significant decreases occurred
in homovanilic acid, CAF and ferulic acid
contents (Wang et al., 2019). In tomato and
melon plants, thermal stress caused the
accumulation of soluble phenolics (Riviero
et al., 2001). Similarly, as the heat stress
increased, the polyphenol content in
eggplant increased (Helyes et al., 2015). It
was also observed that phenolic compounds
increased with temperature increases
(Wang and Zheng, 2001; Swigonska et al.,
2014). However, sinapinic, PCA and ferulic
acid contents increased significantly with
stress conditions (Swigonska et al., 2014).

Table 5. The effect of temperature on different phenolic compounds (mg.g* dry weight) of black-eyed

cowpea

Temperatures SA PCA CA Q CAM
Q)

30°C 1.99b 4.37b 4.06 b 78.86 a 0.26b
36 °C 58la 8.56 a 554a 73.29b 15.47 a
Temperature (A) ** ** ** * **
LSD (A) 0.81 0.60 0.66 4.89 0.86

*and **, significant at 5 % and 1% levels of probability respectively.

Figure 1 summarizes the result of the
phenolics at 30 °C and 36 °C. Among the
phenolic compounds, quercetin  was
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characterized by the highest concentrations
with 78.86 and 73.29 mg.g* at 30 °C and 36
°C, respectively
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Figure 1. The effect of temperatures (30 °C and 36 °C) on phenolic compounds

CONCLUSION

Temperature is an important factor
affecting seed germination and plant yield,
causing physiological and biochemical
changes that affect plant growth and
development. Cowpea seeds germinated
well with silicon application at 30 °C,
except for shoot length. Results from the
experiments showed a significant decrease
in germination parameters tested at 36 °C.
Secondary metabolites, including phenolic
acids, play an important role in plant
defense against abiotic stress. In black-eyed
cowpea seeds, temperatures of 36°C-44°C
were above the optimum germination
temperature, resulting in higher content of
some phenolic acids, other than chlorogenic
acid and quercetin, in the germinated seeds.
Considering that temperatures will increase
as a result of global climate change, it has
been understood that the germination and
growth of plants will be affected
significantly, whereas silicon application
will alleviate this effect.
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Midyat Yerel Kirmizi Mercimegi (Lens culinaris Medik.)
Konusunda On Calisma

Ozet

Bu calisma ge¢misi yiizyillara dayanan, tat, aroma bakimindan
ustiin ozellikler tasimasi dolayisiyla Mardin ili ve gevresinde
yasayan tiiketicilerce en ¢ok tercih edilen Midyat Kirmizi
Mercimek Yerel g¢esidinin bazi tarimsal karakterler ve kalite
ozellikleri bakimindan karakterize edilmesi amaciyla yapilmistir.
Deneme 2020-21 yetistirme sezonunda Kiziltepe ilcesi ciftei
tarlasinda 2 tekerriirlii olarak yiirtitilmiistiir. Varyans analiz
sonuglarina gore incelenen tiim 6zellikler i¢in genotipler arasindaki
fark istatistiki olarak 6nemli bulunmustur. Tane verimi bakimindan
Firat-87 ¢esidi 250 kg/da ilk sirada yer alirken ve Midyat-1
populasyonu ise 220 kg/da ile diger standart gesitlere yakin degere
sahip olmustur. Yerel popiilasyonlar standart cesitlere gore gec
ciceklenme ve olgunlasma o6zelliklerine sahip olurken, ilk bakla
yiksekligi, bitki boyu bakimindan standart ¢esitlerden daha diisiik
degerlere sahip olduklar: tespit edilmistir. Midyat- 1 populasyonu
kuru agirlik (5.05 g), Midyat-2 populasyonu yas agirlik (9.55 g) ,
Midyat-3 populasyonu kuru hacim (58.0 ml) ve yas hacim (112.5
ml) o6zellikleri bakimindan tiim standart ¢esitlerden daha yiiksek
degerlere sahip olmuslardir. Elde edilen sonucglar, Midyat yerel
kirmizi mercimek g¢esidinin kaliteli kirmizi mercimek ¢esitlerinin
gelistirilmesi i¢in bilyilik bir potansiyele sahip oldugunu ve 1slah
caligmalarinda direk olarak veya genitér olarak kullanilabilecek
degerli bir genetik kaynak oldugunu gostermistir.

Pre-Study for Red Lentil Landraces (Lens culinaris Medik.) of
Midyat Province

Abstract

This study was conducted to characterization of historical Midyat
Red Lentil landraces that prefered by consumers because of
desirable traits for taste and aroma interms of some agronomic and
quality traits. Experiment was performed with 2 replications in
2020-21 growing season at field farmer, Kiziltepe province.
Examined traits of genotypes were found statisticaly signifigant.
Firat-87 was most yielding variety for grain yield (250 kg da™)
while Midyat-1 landrace (220 kg da*) showed similar perfromance
to checks for grain yield. Observatons indicated that landraces had
a lower plant height and first pod, while checks had earlier
flowering and maturity time compare to Red lentil landraces.
Among the red lentil landraces, Midyat-1 population for dry seed
weight (5.05 g), Midyat-2 for wet seed weight (9.55 g) showed
higher values than modern varieties while, Midyat-3 showed
desirable traits for dry voliime (58.0 ml) and wet voliime (112.5
ml). Results indicated that red lentil landraces have huge potential
to improve high quality varieties and could be used as genitor in
breeding programs.
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GIRIiS

Mercimek (Lens culinaris Medik)
kendine dollenen ve diploid yedi kromozom
ciftine (2n=14) sahip, Leguminosae
takiminin Papilionatae familyasina bagl
Vicieae oymagma mensup bir baklagil
bitkisidir (Bahl ve ark., 1993). Mercimegin
Giineydogu Anadolu Bolgesi ve Suriye’nin
Kuzey batisini i¢ine alan Verimli Hilal’de
kiiltiire alindig1 ve ge¢misinin M.O 7000-
8000 yilara dayandigi bir¢cok arastirmact
tarafindan bildirilmektedir (Bahl ve ark.,
1993). Mercimek  (Lens),  yabani
progenitoric  Lens culunaris subp sp.
Orienlatalise  (Boiss)’den  yararlanarak
kiiltiire alinmis ve giiniimiizde de bu yabani
mercimek tiirlerini Glineydogu
Anadolu’nun bazi alanlarinda dogal olarak
yetismektedir. (Vlachostergios ve ark.,
2018; Ozer ve Kaya, 2018). Kirmizi
Mercimek ise mercimek tiirleri igerisinde
0zel bir 6neme sahiptir. Son 20 y1l dncesine
kadar diinyanin belirli bolgelerinde sinirl
olarak yetistirilebilen Kirmizi Mercimek,
bazi1 1slah ¢aligmalart ile gelistirilmis
cesitler sayesinde, giliniimiizde Kanada
basta olmak iizere bazi iilkelerin sadece
mikro  klimatik  Ozellikler  tasiyan
alanlarinda  iretilebilmektedir (Alabay,
2019). Kirmizt Mercimegin birincil gen
merkezi olmast nedeniyle Gilineydogu
Anadolu bu anlamda ¢ok 6nemli bir alandir
(Erman ve ark., 2021).
Tiirkiye’de son 20 yil igerisinde 1slah
edilmis birkag modern Kirmizi Mercimek
cesitlerinin (Firat-87, Sakar, Cagil, Seyran,
Ciftci) sertifikali tohumluklart Giineydogu
Anadolu Bolgesinde biiyiik oranda yayilmis
ve domine duruma gegmistir (Dilizgiin ve
Togay, 2021). Bu durum yerel kirmizi
mercimek  ¢esitlerinin  ¢ogunun  yok
olmasina ve ¢ok kiigiik alanda ve az sayida
yerel ¢esit liretimine sebep olmustur (Bicer
ve Sakar, 2011). Bu yerel ¢esitler
Gilineydogu Anadolu Bdlgesinin marjinal
tarim alanlar1 olarak kabul edilen, egimli,
toprak derinligi diisiik, toprak verimliligi
diisiik alanlarinda c¢ok az sayida da olsa
yetistirilmektedir (Toklu ve ark, 2009).
Bolgede bu amagla teknik gezi yapan
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arastirmacilar, ozellikle Firat-87 c¢esidinin
bu yerel bugday cesitlerinin yerini almaya
basladigin1 ve var olan sinirli sayida yerel
¢esidin de yok olma ile yiiz yiize oldugunu
bildirmektedirler (Toklu ve ark., 2009;
Cokkizgin ve Anlarsal, 2007). Giineydogu
Anadolu’da bu anlamda halen yerel gesit
iiretimine devam eden alanlardan bir tanesi
de Mardin iline bagl olan Midyat, Omerli,
Savur ilceleri Ornek olarak verilebilir.
Ozellikle lokal olarak Midyat ilgesi ve
cevresine adaptasyonu yiiksek, tat, koku
aroma, su alma kapasitesi ve pisme
kalitesinin ytliksek oldugu ve en ¢ok aranan
ve tercih edilen Midyat yerel mercimek
cesidi bu anlamda dikkat c¢ekmektedir.
Yapmis oldugumuz bitki toplama ve teknik
gezide, ciftci, zahireci, mercimek isleme-
paketleme isletmeleri, restoran sahipleri,
yerel ve yabanci tiiketiciler, Midyat Yerel
Mercimeginin  tercih  edilme  nedenini
aciklarken; Mardin, Kiziltepe ve Diyarbakir
ilindeki biiylik mercimek tireticileri dahil
kendi iirettikleri mercimek tiriinlerini degil
de, Midyat ilgesinde diiretilmis bu yerel
cesidi ev tiiketimi i¢in tercih ettiklerini;
Midyat Mercimeginin sar1 renk degerinin
ve kuru madde oraninin yliksek, pisme
siiresinin kisa oldugunu, tane su alma
kapasitesinin yiiksek oldugunu, mercimek
isleme prosesinde istenilen 6zelliklere sahip
yiiksek randimanli oldugunu, tat, koku ve
aroma bakimindan 1yi degerlere sahip
olduguna dair sozlii anlatimlarda bulunmus
ve bu yerel mercimek konusunda
Diyarbakir, Mardin ili ve ilgelerinde
yiizyillara dayanan bir ge¢misinin ve
Oykiisiiniin olduguna dair veriler elde
edilmistir. Yaptigimiz 6n calisma ile
modern 1slah cesitlerine gore daha iri ve
dolgun, tane rengi koyu kahve ve
kahverenginin degisik tonlarinda, beneksiz
veya ¢ok az benekli, futbol ve yaprak tiretim
tipine ve tiikketime uygun bir gesit veya
popiilasyon oldugu tarafimizca tespit
edilmistir. Bu yerel cesit konusunda suana
kadar bir arastirma yapilmamis olmasi,
akademik anlamda bir c¢alismaya konu
olmamis olmasi bu yerel ¢esit konusunda
bir 6n caligma yapmamizi gerekli kilmistir.



ISPEC Tarim Bilimleri Dergisi, 5(4): 881-889, 2021

Bu amagcla, Midyat il¢esinden toplanmis
olan Midyat Kirmiz1 Mercimek ¢esidine ait
3 beldeden toplanmis 3 populasyon ve 4
adet modern 1slah ¢esidi toplanmis ve bu
gesitler  bazi kalite parametreleri
bakimindan degerlendirilmistir. Bu
calisgmada amag¢, Midyat Mercimeginin
modern 1slah ¢esitleri ile karsilastirip, iistlin
olan ozelliklerinin ortaya konmasi ve
gelecek yillarda yapilacak proje ve 1slah
caligmalari i¢in bir germplazm tanimlamasi
yapmak ve bu degerli genetik kaynagi
akademik c¢alismalara konu etmektir.

MATERYAL ve YONTEM

Midyat ilgesine bagli olan Budakli,
Acurlu ve Sogiitlii beldelerindeki ¢iftci
tarlalarindan  toplanmig Midyat Yerel
Mercimegine ait 3 populasyona ait tohum
ornegi ve ayni bolgeden 4 farklt modern
1slah ¢esidine ait Ornekler ve Kiziltepe
ilgesinden iki modern ¢eside ait drnek bazi
kalite kriterleri bakimindan
degerlendirilmek tlizere ¢alismada materyal
olarak kullanilmistir.
Tasnif

Midyat ilgesine bagili Budakli (Midyat-
1 populasyonu), Acurlu (Midyat-2
populasyonu) ve Sogiitli  (Midyat-3
populasyonu) beldelerinde mercimek ekili
tarlalar ziyaret edilip, Uireticilerin beyanlari
esas alinarak ayni beldelerden hem Midyat
Yerel Mercime8i hem de modern islah
cesitlerine ait tohum Ornekleri, ayni
zamanda Kiziltepe ilgesine bagl 3 koyden
tohum Ornekleri alinmig ve kalite analizleri
icin kullanilmiglardir.
Deneme ve bakim islemleri

Bu calisma 2020-2021 yetistirme
sezonunda 4 standart ¢esit (Cagil, Seyran,
Firat-87 ve Sakar) kirmizi mercimek (Lens
culinaris Medik.) ¢esitleri ile Midyat
ilcesine ozgli 3 yerel popiilasyonun
(Midyat-1 populasyonu), Acurlu (Midyat-2
populasyonu) ve Sogiitli  (Midyat-3
populasyonu) bazi agronomik ve kalite
ozelliklerinin  aragtirllmast  amaciyla
Kiziltepe kosullarinda, tesadiif bloklari
deneme desenine gore 2 tekerriirlii olarak
kurulmustur. Metre kareye 250 tohum,
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parsel uzunlugu 5 m, her parselde 6 adet sira
sira aras1 20 cm olacak sekilde ekimler
25.11.2020 tarihnde yapilmustir.
Denemede; tane verimi (kg/da), % 50
ciceklenme giin sayis1 (giin), fizyolojik
olum (giin), bitki boyu (cm), ilk bakla
yiiksekligi (cm), bitkide dal sayis1 (adet),
bitkide bakla sayis1 (adet), 1000 tane
agirhigr (g), kuru agirlik (g),yas agirlik (g),
vb oOzellikleri Gida Tarim ve Hayvancilik
Bakanliginin, talimatina gore yapilmistir
(https://www.tarimorman.gov.tr/).
Agronomik gozlemler kalite analizleri

Ciceklenme giin sayis1 (giin),
olgunlagsma giin sayis1 (giin) bitki boyu
(cm), ilk bakla yiiksekligi (cm) bin tane
agirthgr (gr) ve tane verimi (kg/da)
gozlemleri Gida Tarim ve Hayvancilik
Bakanlhig: Tohumluk Tescil ve
Sertifikasyon Miidiirliigii’ntin ~ belirtmis
oldugu talimata gére alinmistir. (Anonim,
2021a) Bazi kalite parametreleri analizi
asagida belirtildigi sekilde yapilmistir.
Yas agirhk/ kuru agirhk

Kirik olmayan tanelerden boyutuna
bakmaksizin rastgele 100 tane segilerek
agirhigr olgiilerek kuru agirhik olarak g
olarak kaydedildi. 100 tane mercimek 150
ml saf olan beherde atilip 16 saat bekletildi,
stire sonunda kurutma kagidi ile kurulanip
tartildi. Sonug yas agirlik olarak g cinsinden
kaydedildi (Williams, 1988).
Yas hacim/ kuru hacim analizleri

Mercimeklerde yapilan kuru-yas hacim
Olctimlerinde 100 adet 6rnegin {lizerine 50
ml su eklenerek meziirde hacimleri tespit
edilecek. 16 saat su dolu beherlerde
bekletildikten sonar suyu siizdiiriilerek ayni
ornekler tartilip yas agirliklari, ardindan
100 ml su ilavesiyle yas hacimleri
olgtloustir (Williams, 1988).
Istatstiki analizler

[statistiksel analizler, tesadiif bloklari
deneme desenine gore JMP 5.1 paket
programindan yararlanilarak yapilmstir.
Ayrica, ortalamalar arasindaki farklilik
gruplandirmast icin L.S.D. (AOF) (Least
Significant Difference- Asgari Onemli
Fark) testinden yararlanilmistir.
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Cizelge 1. Deneme alaninin toprak 6zellikleri

Analiz Adi Sonug Derecesi
Saturasyon 60.0 Killi-Til

pH 7.75 Hafif Alkali
Toplam Tuz 0.04 Tuzsuz

Kireg 12.05 Orta Kiregli
Organik Madde % 2.01 Orta

Alinabilir Fosfor 10.05 Cok Yiksek (kg/da)
Alinabilir Potasyum 140.8 Yiiksek (kg/da)

Deneme alanina ait toprak orneklerinin
fiziksel ve kimyasal
Cizelge 1’de  gosterilmistir.
incelemede deneme alaninin biinyesinin
killi-tinli oldugu, pH degerinin 7.75, tuz
oraninin %0.04 oldugu, organik madde
iceriginin % 2.01, kire¢ oraninin % 12.05,
fosfor miktarimin 10.05 kg/da oldugu,

sonugclari
Yapilan

analiz

potasyum miktarimin 140.8 kg/da oldugu
tespit edilmistir. Calismani yiiriitildigi
sezona ait iklim verileri Cizelge 2.” de
verilmistir. Bu verilere gore 2021 yili1 Mart,
Nisan ve mayis aylarinda uzun yillara gore
cok diisiik bir yagis goriilmiis olup, kuraklik
stresinin yasanmistir.

Cizelge 2. Denemenin yiiriitiildiigii alana ait iklim verileri

Yillar | Ocak | Subat | Mart | Nisan | Mayis | Haziran | Temmuz | Agustos | Eyliil | EKim | Kasim | Aralik
Sicakhik 2020
(°C) 36 | 38 | 107 | 141 | 199 | 26.2 315 29.9 | 293 | 228 | 120
2021 | 34 | 35 | 10.2 | 151 | 20.01 | 27.01 32 283 | 273
Yl 69| 90 [ 122|160 | 207 | 285 | 321 | 309 |262|205 | 133 | 81
Yags (mm) | 2020 | 759 |102.8 |157.3| 51.6 | 305 | 315 4 0 0 0 | 37| 65
2021 | 65 | 60 | 35 | 21 | 15 5 0 0 0 - - -
%‘:' 36.03 | 33.15 | 59.18 | 37.62 | 38.77 | 3.53 0.73 0.20 | 1.47 | 2451 33.29 | 33.53
Nem (%) | 2020 | 719 | 714 | 65 | 59.7 | 434 26 20.6 221 | 206 | 225 | 558 | 60
2021 | 68 | 60 | 50 | 50 | 40 25 20 25 32 | 36 | 52 61
%‘I‘ 71.6 | 66.1 | 69.0 | 63.0 | 47.0 | 25.1 21.0 276 | 305 | 383 | 507 | 655
BULGULAR ve TARTISMA sayis, ilk bakla yiiksekligi ve bitki boyu

Incelenen bazi agronomik 6zelliklerine

bakimindan genotipler arasindaki fark

ait varyans analiz tablosu Cizelge 3.’te
verilmistir. Buna goére, tane verimi,
ciceklenme giin sayisi, olgunlagma giin

istatistiki anlamda 6nemli (P < 0.01)
bulunmustur.

Cizelge 3. Incelenen bazi agronomik 6zelliklere ait varyans analiz tablosu

Tane Verimi Cigeklenme Giin | Olgunlasma Giin | Ilk Bakla Bitki Boyu
Sayist Sayist Yiiksekligi

Kaynak SD | KT F deg. KT F deg. KT F deg. KT | Fdeg. KT F deg.
Cesit 6 90714 | 8,70** 136 39,7 140 75,6%* 9,71 | 5,67** 18 5,25**
Tek 1 257,1 1,486d | 0,1 0,136d |11 3,7 6d 0,16 | 0,5656d | 0,07 0,13 6d
Hata 6 1042,9 34 1,9 1,71 3,43
Genel 13 10371 139,5 143 11,6 215
CV (%) 0,5 0,3
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Cizelge 4. Incelenen bazi kalite 6zelliklerine ait varyans analiz tablosu

Kuru Agirlik Yas Agirlik Kuru Hacim Yas Hacim
Kaynak | SD | KT Fdeg. | KT | Fdeg. | KT | Fdeg. | KT | Fdeg. KT | F deg.
Cesit 6 3,214 21,6** 12,24 | 79,3** 67,86 | 27,9** 75,4 15,5**
Tek 1 0,011 0,46 6d | 0,00 0,036d | 0,07 0,186d | 0,64 0,8 6d
Hata 6 0,149 0,15 2,43 4,86
Genel 13 3,374 12,39 70,36 80,9
CV (%)

Incelenen bazi kalite 6zelliklerine ait bakimindan genotipler arasindaki fark
varyans analiz tablosu Cizelge 4’te istatistiki  anlamda  6nemli  (P<0.01)
verilmigtir. Buna gore, kuru agirlik, yas bulunmustur.
agirlik, kuru hacim ve yas hacim o6zellikleri

Cizelge 5. Agronomik ozelliklere ait ortalama degerler

TV (kg/da) CGS (Giin) OGS (Giin) iBY (cm) BB (cm)
Firat-87 250 a 161,5b 182,5e 18,3 ab 31,0 ac
Sakar 235 ab 158,5¢ 184,5d 16,8 ¢ 30,0 bd
Cagil 235 ab 161,5¢c 186,5¢ 185a 325a
Altintoprak 215 bc 158,5¢ 180 f 16,5¢ 29,0d
Midyat-1 220 ab 166,5 a 189,5a 17,0 bc 315ab
Midyat-2 185 cd 165,5 a 188,5 ab 16,3 ¢ 29,5 cd
Midyat-3 175d 165,5a 187,5 bc 16,5¢ 30,0 bd
ORT 216,43 162,5 185,6 17,11 30,5
AOF 1,85** 1,36**

Tane verimine ait ortalama degerler ve
istatistiki gruplar Cizelge 5’te verilmistir.
Buna tane verimi 175 kg/da (Midyat-3) ile
250 kg/da (Firat-87) arasinda degismis,
genotiplere ait ortalama deger 216.43 kg/da
olarak  tespit  edilmistir.  Calismada
kullanilan yerel Midyat-1 genotipi 220
kg/da ile Giineydogu Anadolu Bolgesinde
yogun ekime alanina sahip Firat-87, Sakar
ve Cagl 1slah cesitlerine yakin veya
yarigabilecek tane verimi degerine sahip
olmustur. Diger yerel ¢esitler Midyat-2 ve
Midyat-3 genotipleri ise 1slah gesitlerine
kiyasla c¢ok daha diisiik tane verimi
degerlerine sahip olmuslardir. Calismada
kullanilan yerel gesitlerin popiilasyon veya
ayn1 Ozelliklere sahip saf bir genotipten
ibaret olup olmadig1 konusu bilinmemekte
olup, bu yerel cesitler igerisinden tek bitki
secimi  yapilmast  yolu ile 1slah
caligmalarinin yapilmasi gerektigi
kanaatindeyiz. Ninou ve ark. (2019) yerel
mercimek ¢esitleri ile ilgili yaptig
caligmada, poplilasyon halindeki tane
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verimi ile aymi popiilasyon igerisinden
secilmis tek bitkilerin tane verimini ve
kalite degerlerini inceledigi c¢aligmada;
popiilasyon  igerisinden  segilen  tek
bitkilerden bazilariin popiilasyondan daha
yiiksek tane verimine sahip oldugunu, fakat
cogu tek bitkinin popiilasyondan daha
diisiikk tane verimine sahip oldugunu ve
poplilasyon igerisinden teksel secimde ¢ok
dikkatli olunmas1 gerektigi belirtilmistir.
Toklu ve ark, (2009) Giineydogu Anadolu
Yerel Kirmizi  Mercimek  ¢esitleri
konusunda yaptigt c¢aligmasinda, yerel
cesitlerin verim ve verim komponentleri
bakimindan genis bir varyasyona sahip
oldugunu, bu yerel cesitler igerisinden
secilecek tek bitkilerin 1slah amacina uygun
olarak kullanilabilecek potansiyele sahip
olduklarini belirtmistir.

Ciceklenme gilin sayisina ait ortalama
degerler ve istatistiki gruplar Cizelge 5’te
verilmistir. Buna ciceklenme giin sayisi
158.5 giin (Altintoprak ve Sakar) ile 166.5
giin (Midyat-1) degismis, genotiplere ait
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ortalama deger 162.5 giin olarak tespit
edilmistir. Elde edilen sonuglara gore yerel
genotiplerin daha uzun c¢iceklenme giin
sayisina sahip oldugu ve bunun yerel
genotplerin giin uzunluguna hassasiyeti ile
ilgili oldugunu, yerel cesitlerin daha uzun
1siklanma siiresi sonunda ¢igeklendigini
gostermektedir. Ko¢ ve Akdeniz (2019)
Gilineydogu Anadolu ekolojik kosullarinda
yaptiklart ¢alismada, kirmizi mercimek
cesitlerinin % 50 ciceklenme giin sayisinin
158 (Tigris) giin ile 164 (Seyran) giin
arasinda degistigini bildirmistir
Olgunlagma giin sayisina ait ortalama
degerler ve istatistiki gruplar Cizelge 5°‘te
verilmistir. Elde edilen verilere gore
olgunlasma  glin  sayist 180  giin
(Altintoprak) ile 189.5 giin (Midyat-1)
arasinda degismis, ortalama deger 185.6
giin olarak kaydedilmistir. Olgunlagsma giin

sayist ~ bakimindan  yerel = mercimek
genotipleri 1slah c¢esitlerinden daha geg
hasada  geldikleri  tespit  edilmistir.
Olgunlagsmanin erken zamanda

gerceklesmesi yiiksek sicaklik, kuraklik ve
cesitli stres faktorlerinden daha diisiik
oranda etkilenmesine olanak saglarken,
ozellikle vejetasyon siiresinin daha uzun
stirdiigii sezonlarda gecci genotiplerin tane
verimini olumlu etkilemektedir (Cokkizgin
ve ark., 2007; Aydogan ve ark., 2008 ).

Ik bakla vyiiksekligine ait ortalama
degerler ve istatistiki gruplar Cizelge 5°‘te
verilmistir. Buna gore ilk bakla yliksekligi
16.3 cm (Midyat-2) ile 18.5 cm (Cagil)
arasinda degismis, ortala degerise 17.11 cm
olarak tespit edilmistir. Ik bakla yiiksekligi
hasat zamaninda tane veya bakla
dokiilmesine etki eden bir faktoér olup,
makinali hasat icin ilk bakla yiiksekligi
degerinin yiiksek olmasi arzu edilmektedir

(Biger ve Sakar, 2011). Bu calismada, ilk
bakla yiiksekligi degeri bakimindan islah
cesitlerinin  yerel Midyat Mercimek
cesitlerinden daha yiiksek degerlere sahip
olmast 1slah ¢alismalarinin bir ¢iktist olarak
degerlendirilebilir. Yerel mercimek
genotipleri veya popiilasyonu igerisinden
ilk bakla yiiksekligi bakimindan istenilen
ozelliklere sahip genotiplerin seleksiyon
islah1 ile tespiti veya mercimek 1slah
programlar1 kapsaminda islah ¢esitleri ile
yerel cesitler arasinda  yapilacak
melezlemelerle arzu edilen genotiplerin
gelistirilmesi  bitki 1slah1  ¢alismalarinin
amaglarindan birisi  olup, bu anlamda
degerli gen kaynaklar1 olarak
degerlendirilmesi gerekmektedir. Bugday,
arpa ve musir gibi diger tahil tiirleri ile
kiyasla mercimek ve nohutun makineli
hasat  edilmesi  yakin  zamanlarda
gerceklestigi goz Oniline alindiginda yerel
cesitlerin ilk bakla yiiksekligi bakimindan
islah ¢esitlerinden diisiikk degerlere sahip
olmasi beklenen bir durumdur. Zira,
mercimek ve nohut hasadi yakin gecmise
kadar elle yapilmaktaydi tane kayiplar1 s6z
konusu degildi.

Calismada kullanilan genotiplerin bitki
boyuna ait ortalama degerler ve istatistiki
gruplar Cizelge 5°te verilmistir. Buna gore
bitki boyu 29 cm (Altintoprak) ile 32.5 cm
(Cagil) arasinda degismis, ortala deger ise
30.5 cm olarak tespit edilmistir. Yerel
Midyat-1 populasyonu 31.5 cm ile ikinci en
yiiksek bitki boyu degerine sahip olmustur.
Bitki boyu ilk bakla ytiksekligi ile beraber
degerlendirildiginde =~ makinali  hasada
uygunluk bakimindan 6nemli bir parametre
olup, makinali hasada uygun genotiplerin
gelistirilmesi 1slah amaglarindan birisidir
(Biger ve Sakar, 2011)

Cizelge 6. Elek analizi sonuglari

Cesit 5mm 4,5 mm 4 mm 3,5mm
Firat-87 0 60 30 10
Altintoprak 0 70 25 5

Cagil 0 78 19 3
Sakar 30 56 12 2
Midyat-1 35 53 10 2
Midyat-2 37 56 10 1
Midyat-3 36 53 9 2
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Calismada kullanilan genotiplere ait elek
analizi sonuclar Cizelge 6’da verilmistir.
Elek analizi daha ¢ok tohumlarin fiziki
ozellikleri (sekil, irilik, tohum kalinlig1,

genotiplerinden (%37; %36 ve %35) elde
edilmistir. Islah c¢esitleri olan Cagil,
Altintoprak ve Firat-87 genotiplerinde 4.5
mm elek iistii tane orani sirastyla %78, % 70

uzunlugu, cap1 vb) ile iligkili olup, ve % 60 olarak daha yiiksek degerlere
mercimek tanesinin isleme asamasinda ve ulagirken, 5 mm ve 4.5 mm toplaminda oran
son Urline doniistiriilme asamasinda olarak Midyat vyerel ¢esitlerinin 1slah
olusacak  kayiplarin  belirlenmesinde cesitlerinden daha yliksek degerlere ulastigi
kullanilmaktadir (Alabay, 2019). Elek ve isleme asamasinda bu yerel cesitlerin
analizinde elde edilen sonuglara gore, 5 mm kaylp  oranmnin daha az  olacagl
elekte en fazla oranda tohum oran1 Midyat- anlasilmaktadir.
2, Midyat-3 ve Midyat-1 yerel mercimek
Cizelge 7. Incelenen kalite 6zelliklerine ait ortalama degerler
KA YA KH YH

Firat-87 3,85¢ 7,20d 53,5 bc 106,5 d

Sakar 455D 8,70 b 54,5b 109,0 be

Cagil 3,95¢ 7,55 cd 53,0 be 106,0d

Altintoprak 4,00 ¢ 7,80 ¢ 52,5¢ 107,0 cd

Midyat-1 5,05 a 9,45 a 57,52 111,0ab

Midyat-2 5,00 a 9,55a 57,5a 110,5ab

Midyat-3 4,80 ab 9,50 a 58,0 a 1125a

ORT 4,46 8,54 55,21 108,93

AOF

Calismada genotiplerin incelenen bazi
kalite 6zelliklerine ait ortalama degerler ve
istatistiki gruplar Cizelge 7’de verilmistir.
Kuru agirliga ait ortalama degerler ve
istatistiki gruplar Cizelge 8.’de verilmistir.
Buna gore kuru agirlik 3.85 g (Firat-87) ile
5.05 g (Midyat-1) arasinda degismis, ortala
deger ise 4.46 g olarak tespit edilmistir.
Elde edilen sonuglara goére tiim yerel
kirmiz1 mercimek ¢esitlerinin kuru agirlik
bakimindan tiim 1slah gesitlerine tistiinliik
gosterdigi  goriilmektedir. Daha once
yapilan c¢alismalarda, yerel mercimek
cesitleri igerisinde tohum iriligi, kuru
agithk  ve diger kalite ozellikleri
bakimindan genis bir varyasyon oldugu ve
bu genetik kaynaklardan 1slah
programlarinda yararlanilmas1  gerektigi
vurgulanmigtir. (Tsanakasi ve ark., 2018;
Idrissi ve ark., 2015; Horneburg ve ark.,
2008) Kuru agirlik bakimindan bu yerel
cesitlerden yararlanmak i¢in bu ¢esitlerin
1slah programlarinda tek bitki segimlerinin
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yapilarak yeni cesitlerin gelistirilmesi veya
bu yerel cesitlere ait tek bitkilerin
melezleme c¢aligmalarinda genitér olarak
kullanilmast yolu ile bu 6zelliklerinin 1slah
cesitlerine aktarilmasi Onerisi yapilabilir.
Ninou ve ark. (2019) Yunanistan’a yerel
mercimek c¢esitlerinin popiilasyon ve bu
popuasyonlardan segilmis tek bitkilerin tane
verimi ve kalite oOzelliklerini inceledigi
caligmada, tek bitkilerin kuru madde
oraninin  %3.21 ile %6.94 arasinda
degistigini ve elde edilen souglara gore tek
bitkilerin kuru madde oraninin popiilasyona
gore %30 ile %110 arasinda daha yiiksek
oldugunu, yiiksek tane verimine sahip tek
bitkilerin popiilasyon ile yakin kuru madde
degerlersne sahip oldugunu, buna karsin tek
bitkilerden 2-SI-EI-10 genotipinin kuru
madde oraninin popiilasyondan % 73
oraninda daha yiiksek kuru maddeye sahip
oldugunu tespit ettiklerini belirtmistir.

Yas agirliga ait ortalama degerler ve
istatistiki gruplar Cizelge 7’de verilmistir.
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Buna gore kuru agirlik 7.20 g (Firat-87) ile
9.55 g (Midyat-2) arasinda degismis, ortala
deger ise 8.54 g olarak tespit edilmistir.
Elde edilen sonuglara gore, yas agirhik
bakimindan yerel kirmizi mercimek
genotipleri, tim 1slah ¢esitlerine {stiinliik
gostermistir. Bu yerel cesitler, kalite degeri
yiiksek mercimek cesitlerinin
gelistirilmesinde genitor olarak
kullanilabilecegi gibi, aym1 zamanda bu
yerel cesitler icerisinden tek bitki se¢imi ile
kalite degeri yiiksek mercimek cesitlerinin
gelistirilmesi olanagi sunmaktadir. Elde
edilen veriler calismaya konu olan yerel
kirmizi mercimek ¢esitlerinin  bolgedeki
tiketiciler ~ tarafindan  tercih  edilme
nedenlerini dogrulamaktadir.

Kuru hacime ait ortalama degerler ve
istatistiki gruplar Cizelge 7°de verilmistir.
Buna gore kuru hacim 52.5 ml (Altintoprak)
ile 58 ml (Midyat-3) arasinda degismis,
ortala deger ise 55.21 ml olarak tespit
edilmistir. Elde edilen sonuglara gore, kuru
hacim bakimindan yerel kirmzi mercimek
genotipleri, tiim 1slah cesitlerinden daha
yiilksek degerlere sahip oldugu tespit
edilmisgtir.

Yas hacime ait ortalama degerler ve
istatistiki gruplar Cizelge 7’de verilmistir.
Buna gore kuru hacim 106 ml (Cagil) ile
1125 ml (Midyat-3) arasinda degismis,
ortala deger ise 108.93 ml olarak tespit
edilmigtir. Elde edilen sonuglara gore, yas
hacim bakimindan yerel kirmizi mercimek
genotipleri, tim 1slah c¢esitlerinden daha
yiksek degerlere sahip oldugu tespit

edilmistir.
SONUC ve ONERILER
Yapilan c¢alisma sonucunda, yerel

Midyat kirmizi mercimek cesidi olarak
isimlendirilen pouplasyonlarin, kuru agilik,
yas agirlik, kuru ve yas hacim degerleri
bakimindan standart c¢esitlerden {istiin
ozellikler tagidigi, 6zellikle kalite degerleri
yiiksek mercimek cesitlerinin
gelistirilmesinde  bu  yerel c¢esitlerin
icerisinden yapilacak tek bitkilerin direk
olarak kullanilmasi veya bunlarin genitor
olarak 1slah programlarinda
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kullanilabilecek oOzelliklere sahip oldugu,
bu degerli genetik kaynagin korunmasi,
tanitilmas1 ve bu konuda daha kapsamli
caligmalarin yapilmasinin gerektigi
sonucuna varilmigtir. Midyat yerel kirmizi
mercimek ¢esidinin  lilkemiz  Kirmizi
Mercimek ticaretinde biiylik katkilar yapma
potansiyeli olabilecegi Ongoriilmiistiir.
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Abstract

Sericulture, or silk farming, is the cultivation of silkworms to
produce silk. Although there are several commercial species of
silkworms, Silk was believed to have first been produced in China
as early as the Neolithic Period. Sericulture has become an
important cottage industry in countries such as Brazil, China,
France, India, Italy, Japan, Korea, and Russia. Today, China and
India are the two main producers, with more than 60% of the
world's annual production. In this case, the sericulture production
in Turkey, as the export-oriented shows could increase in the future.
Sericulture production was begun in Anatolia which is Asian part
of Turkey in A.D. 552 during Byzantium Emperor of Justinianus.
The city of Bursa became a textile city which was famous for silk
and silk trade centre. In middle of 16th silk textile industry was
developed. Apart from city of Bursa, cities of Istanbul, dirne,
Amasya, Denizli, Izmir and Konya were important sericulture
centers In addition; the increase of government support in sericult
production is also hope for the future of sericulture production in
Turkey. In this study, using the silkworm cocoon data between the
years of 1991-2019, the future 5-year production is estimated. For
this, estimates were tested in the MINITAB program using the
ARIMA Model, which is widely used in agricultural production
estimates. Unconscious use of pesticides in Turkey, problems with
mulberry tree cultivation, technical problems and rural-urban
migration results are known to be important issues of the sericulture
sector.However, thanks to government subsidies and export-
oriented policies, it has been determined that silkworm cocoon
production will increase in the next 5 years.
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INTRODUCTION

In historical documents, it is estimated
that the first information about sericulture
was in China and spread to the whole world
with the development of trade in the
following years. The history of sericultur in
Turks dates back to very old times. In the
Ottoman Empire, sericulture and the
number of people who did this work started
to increase after the 16th century.
(Gonzalezet et al., 2018; Shuobin; 2015;
Wei et al., 2012). The silk industry started
with 60 catapult factories established in
Bursa in 1845, and the number of factories
established in Bursa and Izmit reached 85 in
1860. With the Sericulture Institute
established in Bursa, domestic silkworm
seeds were produced and sericulture
production started for the first time by
scientific methods. In 1926, after the
proclamation of the Republic, issues related
to the care and feeding of silkworm in
Turkey in 1940 and placed under legal
protection, a variety of facilities in order to
maintain and increase the cocoon
production in Turkey was established in
Bilecik (Akkus, 2013; Kaya and Tutkun,
2012; Kumar, 2017; Yilmaz, 2017). The
first silk cooperatives established in
Adapazari in Turkey and in subsequent
years, these and other cooperatives, merged
in 1940, Bursa Koza Agricultural Sales
Cooperatives Union (Kozabirlik) have
established. The establishment of a
cooperative on sericulture caused an
increase in production and an economic
value in this sector (Inalcik, 2013; Y1lmaz
et al., 2015). The earliest information about
sericulture is based on Chinese sources.
Sericulture has spread to all over the world
through trade routes from its homeland,
China. Towards the middle of the 16th
century, sericulture started to develop in the
Ottoman Empire and the number of people
working in this sector increased especially
in Bursa. After the proclamation of the
Republic, with Act No. 859 issued in 1926,
issues related to sericulture care and
nutrition in Turkey has been under legal
protection. Cooperatives established in
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1940 (Kozabirlik), thanks to Turkey was
one of the few countries that produce the
sericulture seeds. Sericulture in Turkey can
be carried out twice a year, in spring and
autumn; it is economically more efficient
because it is carried out only in the spring
feeding. Sericulture is in approximately 30
countries around the world. For example,
China (661 million tones) and India (130
million tons) that meets approximately 90%
of production. Turkey is ranks 9th in the
world with about 151 tons of sericulture
production. When analyzed data between
2019 and 1991 related to sericulture in
Turkey; in 1991, it is seen that number of
villages in sericulture decreased from 1635
to 675, number of households in sericulture
from 29689 to 2062, number of opened
boxes from 50623 to 5890, and silkworm
cocoon from 1353 to 90. Although a decline
in sericulture production data in Turkey, in
both quantity and value of exports increased
between 2009 and 2017 were identified
(from 154 $ million to 531 million $).
(INERCO, 2020). The number of countries
engaged in sericulture production in the
world as well as in Turkey is around 30.
Among these countries, while China ranks
first with about 600 thousand tons in cocoon
production, India is followed by 130
thousand tons (Hunter, 2013). With about
800 thousand tons of sericulture production,
these two countries meet about 80% of
world production. Turkey in sericulture
production, about 151 tonnes annually, is
located in the first row sericulture
production in the world. Another important
data related to sericulture is the data related
to raw silk production. While China ranks
first in raw silk production with about 158
thousand tons, India follows this country
with 30 thousand tons. The raw silk
productions in Turkey is around 30
thousand tons is considered as an important
value (ISC, 2019; Tas, 2013). Sericulture
production in Turkey for many years due to
suitable climatic conditions in spring and
autumn, but this production made in recent
years, has just started to be made in the
spring. The most important reason for this
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situation is the migrations from the villages
that is engaged in sericulture to the city. In
Turkey, infused (hatched) silkworms, at the
end of April and distributed to producers in
the Aegean and Mediterranean regions at
the beginning of May. This is an important
support for sericulture. Sericulture eggs are
sold in full and half boxes and there are
around 20,000 live eggs in each packed box.
A box silkworm in Turkey, to about 40 kg
of product is obtained and this value is an
important value for sericulture. The average
sericulture  production in  Turkey is
approximately 25-30 kg per business. This
situation varies according to seasonal
effects and technical knowledge level of the
producers. Sericulture production in Turkey
is done only in the western region. For
example, in Kulp district where Diyarbakir
Chamber of Agriculture Silk Production
Center is located, Kozabirlik produced
approximately 100-120 tons of wet cocoons
annually (Fuller, 1999; Kozabirlik, 2015;
TSI, 2019). Between the years 1991-2019
the number of villages engaged in
sericulture in Turkey from 675 to 1635, the
number of households from 2062 to 29 689,
while the number of combo box is dropped
from 50 623 to 58 900. Athough a reduction
in the data related to the production of
sericulture in Turkey, quantity and value of
products exported sericulture year shows an
increase in the stacks. Between 2009 and
2017, the value and quantity of dry cocoon
increased from 30 675 to 35 315, from $ 154
million to $ 531 million. (Ozer and Top,
2017; Republic of Turkey Minister of
Trade, 2019; Republic of Turkey
Agriculture and Forestry, 2019; TSI, 2019).
Sericulture production is a sector in need of
support. In many countries of the world,
silkworm producers are supported. For
example, in European Union countries,
sericulture producers are provided with a
direct income support of € 133 per box,
provided that at least 20 kg of product is
obtained.  Sericulture is  supported
substantially in recent years in Turkey. In
2017, approximately 5 million silkworm
eggs were distributed free of charge, and
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each silkworm egg pays 5 TL to the
Kozabirlik seed producer. In addition, 70
TL per kg is paid for each box and 50 TL
per kg for fresh cocoon. Supporting the
provision and exporter of premium support
for exports to Turkey will also lead to an
increase  in  sericulture  sericulture
production in the future. (Republic of
Turkey Minister of Trade, 2019; (Offical
Newspaper, 2019). The most determining
factor in the world sericulture market is the
price policies implemented by China. On
the other hand, countries such as
Uzbekistan and India, sericulture rates,
these elements are determined by the
Chinese market and other countries such as
Turkey, which affects the production of
sericulture closely. In this situation, it is
supported sericulture which is one of the
most important inputs for production to
promote the cultivation of mulberry trees
and mulberry trees to make free distribution
for it in Turkey. Kozabirlik has distributed
485 150 mulberry seedlings in the last ten
years (2008-2017) and distributes silkworm
eggs that the producer needs for free.
Therefore, Turkey has been one of the few
countries in the world producing silkworm
eggs. These developments indicate that
Turkey will be an important manufacturer
of sericulture in the future (Republic of
Turkey Minister of Trade, 2019). The most
important problems in Turkey regarding the
current times, the use of pesticides in an
unconscious way and sericulture production
is being done in the home or small
operators. In addition, the migration from
village to city, adversely affect the
sericulture production in Turkey. Increased
demand in ecological and natural products
in recent years, with increasing demand, as
well as the demands of the machine made
carpets silk carpets, which will also
positively affect the sericulture in Turkey.
Both in Turkey and in the world, the number
of required scientific studies on both the
nature of sericulture is quite low. In fact,
academic studies on sericulture concentrate
more on agricultural areas. However, since
sericulture is an economic sector, it is
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important to conduct economic analyzes
related to this sector. This study is an
economic study related to the sericulture
sector. Estimates related to Turkey's future
in sericulture production, ARIMA model is
very important to work with.
MATERIAL and METHODS

In this study, the data used as the
material is composed of data of sericulture
in Turkey. These; the sericulture history of
Turkey and like data the number of villages
in sericulture, number of households in
sericulture, number of opened boxes and
silkworm cocoon, sericulture export and
sericulture import consists of data, Turkey's
sericulture. These data, Turkey Ministry of
Commerce, Ministry of Agriculture has
been obtained from official institutions such
as the Turkey Statistical Institute has also
been obtained from academic studies and
other documents which are related to
sericulture in Turkey. These data are listed
as follows:
The sericulture history of Turkey

Turks with a history of about 5000 years
have a rich civilization. These civilizations
spread over a wide area from Central Asia
to Anatolia. The Turks not only kept their
own culture alive, but also spread these
cultures in a wide geography and were
influenced by other cultures. The cultural
and artistic values of the Turks have gained
an economic value over time. The Central
Asian Civilization moved to the west with
the Silk Road stretching from Central Asia
to Anatolia and the Turks played an
important role in this. Because the Turks
used this trade route for many years and
continued their dominance in the regions
where this road existed. This road played an
important role in the transportation of silk
that is one of the most important wealth of
that period, to the west. (Cherry, 1987,
Huesser, 1927). Historical documents show
that sericulture spread from China to the
world and it is known that Turks have an
important role in this. The fact that the
Turks lived side by side with the Chinese
for many years played an important role in
learning Turkish silkworm. Sericulture
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developed in the Ottoman Empire in the
16th century. For many vyears, the silk
industry has been one of the main
production sectors in Anatolia. It is known
that there were 37 silk drawing factories and
more than 5000 silk looms only in Bursa in
1860. In the 1500s, silkworm cultivation
and silk fabric weaving had an important
place in the Ottoman economy. In those
years, small handicrafts and silk production
with primitive methods not only had an
important place in the Middle East market,
but also received intense demand from
European markets (Yilmaz, 2017, Toprak,
2008). In addition to Bursa, in the cities
such as Istanbul, Edirne, Amasya, Denizli,
Izmir and Konya, silk fabrics were touched
to improve the sector. The silk drawing
industry started with 60 catapult factories
established in Bursa in 1845, and the
number of silk drawing plants established in
Bursa and Izmir reached 85 in 1860. After
the proclamation of the Republic, the most
important  developments  related to
sericulture, enacted in 1926, Law No. 859
sericulture seed production in Turkey was
also guaranteed. In the 19th century,
sericulture has made great progress in the
Osmalian State, largely based in Bursa. So
much so that when entering the second half
of the century, Ottoman raw silk was sought
in Lyon and London markets with the effect
of steam philature factories, which helped
to transform cocoons into quality raw silk.
In the 19th century, silkworm has made
great progress in the Osmalian State, mainly
Bursa-based. So much so that when
entering the second half of the century,
Ottoman raw silk was sought in Lyon and
London markets with the effect of steam
philature factories, which helped to
transform cocoons into quality raw silk.
One of the most important developments
related to sericulture breeding in the
Ottoman State is the education given in this
sector. Harir Darti't Talimi, who carried out
training activities in Duyun-u Umumiye
Management after 1888, started his
sericulture education after 1926 (Yildirim,
2013). (Figure 1).
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Figure 1. Harir- darii’t- talimi’ was the first Turkish silkworm education center in Bursa

After the proclamation of the Republic,
regulations made in the sericulture sector in
Turkey, sericulture training activities and
showed a significant improvement with the
establishment of Kozabirlik. In 1940, the
first cooperative was established in Bilecik
and Adapazar1 to continue and increase
cocoon production in Bursa. Later, these
cooperatives merged and on May 11, 1940,
S.S. Bursa Koza Agricultural Sales
Cooperatives Union (Kozabirlik) was
established. In addition, Kozabirlik Seed
Production Facility was established in 1963.
In this establishment, production of hybrid
seeds resistant to diseases and high yield per
box has been provided. (Tashigil, 1996).

¥
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Map 1. Map of Turkey by‘showing main sericulture centers

Turkey’s sericulture data

Statistic data related to sericulture in
Turkey Turkey Statistical Institute (TSI),
data were obtained from the Ministry of
Agriculture and Commerce. In this study,
the values of these data between 1991-2019
were used. Sericulture data in Turkey,
especially in Bursa, Balikesir, Ankara,
Izmir, Bursa, Elazig, Diyarbakir, Istanbul
and Denizli was obtained based in the
provinces. These provinces are those that
have suitable climatic conditions for the
production of sericulture (Map 1). (TSI,
2020).
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Some data related to sericulture production
in Turkey is seen in the table below. Based
on these data, the increases and decreases of

the data related to the production of
sericulture were statistically revealed
(Table 1).

Table 1. Sericulture data in Turkey (1991-2019) (Republic of Turkey Minister of Trade, 2019)

Years Number of villages in Number of households Number of opened Silkworm cocoon
sericulture in sericulture boxes
1991 1635 29 689 50 623 1353
1992 1009 17 703 27732 782
1993 951 14 544 25 884 724
1994 647 12151 17 953 452
1995 532 7493 9702 271
1996 398 5756 7529 215
1997 325 3863 5741 161
1998 255 3115 4543 136
1999 260 3019 4964 133
2000 230 2210 3147 60
2001 213 1555 2445 47
2002 327 2 356 3839 100
2003 280 2758 5097 169
2004 273 2888 5161 143
2005 277 2677 5669 157
2006 233 2527 5699 127
2007 212 2274 5273 125
2008 195 2193 5564 125
2009 203 2295 5683 136
2010 194 2134 5477 126
2011 295 2623 5808 151
2012 342 2572 5576 134
2013 327 2343 5261 121
2014 340 1760 3739 80
2015 474 1 956 4674 115
2016 576 2001 5303 103
2017 659 2128 5 686 102
2018 693 2210 6238 94
2019 675 2 062 5890 90

Data for the years 1991-2019 regarding
the production of sericulture in Turkey are
examined; in 1991, the number of villages
in sericulture decreased from 1635 to 675 in
2019. In the same period, number of
households in sericulture decreased from
29689 to 2062, number of opened boxes
from 50623 to 5890, and silkworm cocoon
from 1353 to 90. Foreign trade data such as
export and import rank first among the most
important indicators of an economic sector.
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Sericulture sector in Turkey's foreign trade
data, are promising for the future. The
export and import of dry cocoons and silk
yarn in a country related to silkworm is an
important economic indicator. According to
the data of 2011, China ranks first in dry
cocoon exports with 10 300 tons, followed
by Italy with 719 tons. Turkey's dry cocoon
values between 2009 and 2017 the export
value shown in Table 2. (Republic of
Turkey Minister of Trade, 2020; TSI 2020).
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Table 2. Turkey export value and quantity of dry cocoon (2009-2017). (Republic of Turkey Minister
of Trade, 2019; TSI 2020)

Years Quantitiy (kg) Value (Dollar)
2009 30.675 154.182
2010 67.568 381.820
2011 7.884 31.343
2012 80.238 666.287
2013 30.445 361.335
2014 11 921
2015 5.350 64.200
2016 31.081 307.189
2017 35.315 531.295

As seen in Table 2, Turkey is a country that
is a net exporter of dried cocoon in a country
field. Turkey, in 2009 has made about 154
million $ dry cocoon export value in 2019
and has raised approximately 531 million $.

approximately 300% over the last decade
the export of dry cocoon. Another important
thing is the sericulture value is the silk
worm export value. The silk export value of
Turkey in the last decade, are given in Table

In short, Turkey has increased by 3.
Table 3. Silk yarn export quantity and values by years in Turkey (2008-2018)
Years Quantitiy (kg) Value ($)
2008 50.423 864.930
2009 18.295 325.607
2010 21.937 388.769
2011 21.334 196.898
2012 22.446 341.166
2013 16.094 445.650
2014 22.295 446.674
2015 22.615 520.411
2016 29.229 283.506
2017 23.174 141.104
2018 64.922 496.108

Turkey, in 2018 about 50 thousand kg of
silk yarn exports in 2008 increased to
approximately 65 thousand kg. Turkey,
Egypt, mainly in Iran, Irag, Turkmenistan,

and Azerbaijan serves to countries such as
silk worm exports. These values are seen in
table 4.

Table 4. The total silk worm exports to some countries, Turkey (2018)

Countries Quantity (kg) Value (dollar)
Egypt 41590 195 083
Iraq 3868 14 052
Iran 4117 28 537
Italy 75 1458
Belgium 1260 5696
Turkmenistan 1160 6 484
Georgia 360 39234
Azerbaijan 2252 12 006
Afghanistan 373 2017
Tajikistan 1077 5009
Other 8790 186 532
Total 64 922 496 108
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According to 2018 data, Turkey's exports in
the first row of silk yarn Egypt Georgia
when this country is followed by Iran and
Irag (Table 4). (TSI, 2019). Turkey's
imports of silk thread are very important for
sericulture sector. Because of this product
affects the Turkish carpet industry closely.
Silk thread import, especially from China,

is a negative example for the Turkish carpet
industry. However, in recent years, the
interest in Hereke Turkish carpets will have
a decreasing effect on silk yarn imports.
Changes in Turkey's import of silk yarn
between the years 2008-2018 are given in
table 5.

Table 5. Value and quantity, imports of raw silk of Turkey (2008-2018). (TSI, 2020).

Years Quantitiy (kg) Value ($)
2008 96 571 1.924.232
2009 54 572 1.145.832
2010 92 422 2.205.181
2011 113991 3.358.819
2012 47 957 1.575.124
2013 58 300 2.424.858
2014 57 947 2.291.283
2015 36 499 1.523.632
2016 26 496 1.013.688
2017 14 571 614 222
2018 16 549 747 913

Turkey's imports of raw silk yarn in 2008,
this value decreased from 1,924,232 dollars
in 2018 to 747 913 dollars. This case
illustrates Turkey's future orientation can
also be increased production and export of
sericulture (Tablo 5). In sericulture, the
mulberry tree is one of the most important
inputs. In sericulture, the mulberry tree is
one of the most important inputs. Because
without a mulberry tree, sericulture cannot
have a natural habitat, so sericulture
production is not technically possible.
Therefore, the presence of mulberry trees in
acountry or a region reveals that silk insects
also exist. Mulberry tree cultivation is
carried out wherever there are suitable
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climatic and soil conditions. In Turkey,
mainly in the Marmara Region, it is made of
mulberry tree cultivation in many regions. It
is naturally possible to produce sericulture
in regions where mulberry tree is grown. In
Table 6, data on the mulberry tree
yetistiriclig seen in Turkey. (TSI, 2020).
Turkey regarding the production values of
the mulberry tree, although it has shown a
decrease in the years 1988-2015 after 2015
has increased the production values
associated with mulberry tree. The most
important reason for this situation is that the
state supports mulberry tree growing (Table
6). (TSI, 2020).
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Tablo 6. Mulbery data (1988-2019). (TSI, 2019)

Years Number of trees Number of trees (nonearing) Production (Tonnes)
(bearing)

1988 3052 751 90 000
1989 2 960 704 85 000
1990 2870 684 80 000
1991 2 845 656 82 000
1992 2780 630 80 000
1993 2770 610 76 000
1994 2740 620 78 000
1995 2713 564 75 000
1996 2 650 553 74 000
1997 2590 525 73000
1998 2 475 510 65 000
1999 2 425 500 65 000
2000 2 440 485 60 000
2001 2210 415 55 000
2002 2130 380 55 000
2003 2180 375 55 000
2004 2130 365 50 000
2005 2120 366 55 000
2006 2029 353 51558
2007 2 095 560 61 665
2008 2301 539 65 140
2009 2393 537 67 986
2010 2 479 507 75 096
2011 2 453 359 76 643
2012 2 446 379 74 170
2013 2423 380 74 600
2014 2 384 380 62 879
2015 2416 328 69 334
2016 2 402 333 71724
2017 2 366 347 74 383
2018 2324 353 66 647
2019 2021 375 69 317

Time-series as an estimation method in the
study Autoregressive Mobile, one of the
analysis techniques ARIMA (Box-Jenkins)
methods, which is the average technique,
was used. In statistical tests and estimates,
MINITAB package program was used. For
this study, in this statistical analysis,
silkworm cocoon production data (1991-
2019) was used. Because this data is the
main factor that directly affects future
sericulture production. In addition, in the
study, the number of sericulture village,
which directly and indirectly affect
silkworm cocoon production, the number of
households, the number of boxes opened,
sericulture export, import and other
mulberry tree cultivation were used. Also,
in this study the maps relating to the
production of sericulture in Turkey and
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usage in some photos. Thus, a better
understanding of the study was provided.
Before creating the ARIMA model and
proceeding to the estimation phase,
production values such as silkworm
production values (number of villages in
silkworm, number of silkworm households,
number of boxes opened and silkworm
cocoons) were firstly created to increase the
forecast success. Then, Generalized
Dickey-Fuller (ADF) test was performed to
test whether the data, one of the most
important assumptions of the model,
provides these values. After the data was
stabilized, the prediction phase started.
Because of the data must be stationary for
time series applications (Ozmen and Sanli,
2017; McLeod et al, 1977; Shathir and
Salah, 2016; Zhang, 2018).
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In this series, special version of ARMA (p,
g) and AR (p) and MA (g) models are used.
However, there may also be time-dependent
changes in the mean and variance in the
time series. In this case, the series is
stationary. The stagnation of the time series
is done by taking the first and second
differences of the series. In this case, the
model is ARIMA (p, d, q). (Assam et al,
1994; Hamzagebi and Kutay, 2004).
ARIMA (p, d, q) Model is formulated as
formulated

00 + @l Yt-1 + QYt-2..ooee oo + @Ytp +
Et- 01Et-1 — O2Et-2-...... ..... 01Et-1t-q (1).
Here Yt; d here; the observation values
taken in degrees, &t; t is the error terms in
time, i 1,2,3...p) 0j(j=123...q); model
parameters, p and ¢ autogressive process
(AR) and moving average (MA) values,
respectively. ADF Unit Root Test was used
survival of stationary light. In this test,
handled by Dickey and Fuller (1979; 1981),
If a fixed and trending process is followed
and if it has become stationary in a serial
trending process, this value is taken as a

basis without monitoring other processes. If
the series has not become stationary, with a
constant term and no stability has been
achieved in this, constant term-free testing
is performed, and because of this process,
the value that renders the series stationary is
based on (Enders, 1995). The ADF test
covers the following equations.

AYYtt = 88YYtt—1 + I SSiiAYYtt—jj +
eettppjj=1(2)

AYYtt = pu + 88YYtt—1 + X 8SiiAYYtt—jj
+ eettppjj=1 (3)

AYYtt = uu + BBBB + 86YYtt-1 + X
SSiiAYYtt—jj + ecttppjj=1 (4)

The hypotheses established unit root test is
as follows;

HO: 6 = 0 (Unit has root, so time series is
stationary It is not).

H1: 5< 0 (Serial unit does not contain root,
it is stationary).

The first difference processor (A) in the
equations, (Yt) t, shows the time series used
in the period, () constant term, (Bt) time
trend, (et) error term, (p) delay length.

Tests of logarithmic data t-statistic Importance level
Increased Dickey-Fuller tests 1.083317 0.9014
Test critical values %1 -2.301572
%5 -1.752062
%10 -1.560904
Tests of data with second-degree differences. t-statistic Importance level
Increased Dickey-Fuller tests - 6.055410 0.0000
Test critical values %1 - 2.541572
%5 1.652052
%10 1.795909

RESULTS
ADF unit root tests results

Turkey sericulture production data
according to the ADF test results, test
statistics 1.06663613, it is seen that the
series contains a unit root is larger than the
critical value. The severity rating shows that
the series is not stationary 0.6742> 0.05
groove. Also, increasing trend analysis
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values that the series is influenced by the
seasonal factor. Therefore, silkworm
production values were made stationary by
taking the differences before the estimation
process. In the ADF test results and trend
analysis of silkworm production values,
which became stationary after taking the
2nd-degree differences, the test statistics —
6,055410 are smaller than the critical values



ISPEC Tarim Bilimleri Dergisi, 5(4): 890-902, 2021

and the series does not contain a unit root.
Also, the severity level is less than 0,000
<0.05 and the trend disappearing shows that
the series has become stagnant and can be
used for prediction with ARIMA.
ARIMA (Box-Jenkins) model
prediction

The data were made stationary, the most
suitable ARIMA models were determined
and the best statistical results were obtained
in ARIMA (2,2,2), ARIMA (2,2,3) and
ARIMA (3,2,1) models. Among these
models, ARIMA (3,2,1) was used for
estimation because it has more meaningful

and

values and better predictive performance.
Table 2 shows the program outputs with the
statistics results of the ARIMA (3,2,1)
model. When Table 2 is analyzed, it is seen
that the model is significant at the
significance level of 0.05 (p <0.05). Mean
Error Frames (MSE): 0.22357 was obtained
as a very low value. Again, when looking at
Ljuing box chi-square statistics, it can be
said that the model is significant and
sufficient at 5% (p> 0.05) significance
level. So the model can be used for
estimation.

Table 7. Statistical results for ARIMA (3,2,1) model

Tip Coefficients STandart error T P (importance level )
AR 1 -0.3185 0.1482 -2.01 0.072
AR 2 -0.421 0.15 -3.18 0.001
AR 3 -0.6509 0.1344 -4.44 0.000
MA 1 0.785 0.0748 12.21 0.000
Constant -0.00287 0.004852 -0.75 0.413

Difference 2 Number of observations 30 degrees of freedom (degrees 30

(original series) of freedom)
SD 25 MSE 0.2235 SS 6.85911
(degrees of (Mean square error) 7 (Sum of error squares)
freedom)
Box-pierce (Ljuing box) ki-kare statistics.

Lag (Delay) 12 26 35 45
(Chi- square 13.4 15.2 - -
SD 8 17
P-Value 0.048 0.535

Silkworm production estimation results of
ARIMA (3,2,1) model were obtained
(Table 7). Looking at the results in general,
according to the results obtained from the
logarithmic estimation data of the silkworm
production amount, it is estimated that the
amount of Silkworm cocoon production
will increase to approximately 108 in 2021,
128 ‘in 2022, 146 in 2023 and 166 in 2024.
Thus, 5-year production estimates of
Silkworm cocoon production were made.

DISCUSSION

Date of sericulture in Turkey is based on
very old. It is a known fact that Turks play
an important role in spreading silkworm
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from China to the whole world. Especially,
the use of the trade ways of silkworm
breeding by Turks has been an important
factor in the spread of this product. The
geographical structure of Turkey, especially
in western regions, climatic conditions and
soil structure, is very suitable production of
sericulture. However, silkworm breeding as
an economic value and sustainability of this
sector are influenced by many other factors.
At the beginning of these, the economic
problems of the sector, environmental
pollution, mulberry tree cultivation, and
machinery carpet and other textile
production take the first place. In the study,
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silkworm cocoon production, which is one
of the basic production values for silkworm
breeding, is taken as a basis. Based on the
production values of Silkworm cocoon
production (1991-2019), production values
between 2021 and 2024 were tried to be
estimated by ARIMA model. It is predicted
that silkworm cocoon production may
increase between these years. Among the
reasons his increase, it is assumed that state
subsidies have a significant effect and the
distribution of mulberry seedlings by the
state is an important factor. However, the
decrease in the number of villages and
households making sericulture may also
reveal that the sector is not seen as an
economic value. It can also be said that the
development of machine-made carpet
production and other silk industry
contributes negatively to the economic life
of the sector. However, the increase in the
value of exports sericult production in
Turkey is positive for the future of this
sector. Factors such as agricultural
spraying, the development of industry in
these regions and migration from village to
city affect this sector negatively. However,
in this study, in front of us that within 5
years, the state should support the
production of sericulture in Turkey, both
production and mulberry trees has been
confirmed in the ARIMA model can be
increased thanks to policies to export both.
This model can be used in many sectors
related to agricultural production and can
give correct results. The present global silk
production is fluctuating around 70, 000 to
90, 000 M.T. and the demand for silk is
annually increasing by 5%. With the
increase in population and also with the
increased demand for fashionable clothing
items due to fast changing fashion designs
in developed countries, the demand for silk
is bound to increase even more. For
increasing the silk production we require
highly productive mulberry varieties and
silkworm races and also silkworm races
tolerant to adverse climatic conditions and
diseases which can come mainly from the
sericultural germplasm resources and also
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from the wild relatives of Bombyx available
in the natural habitats.
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Farkh Siirelerde Depolanan Tiitiin (Nicotina tabacum L.)
Tohumlarmmin Bazi Fiziksel ve Fizyolojik Ozelliklerinin
incelenmesi

Ozet

Tiitlin, ekonomik degeri olan 6nemli bir keyf bitkisidir. Tiirkiye,
diinyada yetistirdigi oriental tiitiinler ile bu pazarda kendisine yer
edinmistir. Bu ¢alisma, 2020-2021yillar1 arasinda Bingol
Universitesi laboratuvarlarinda gerceklestirilmistir. Kontrollii sartlar
altinda farkli yillar igerisinde depolanan (1 yil- 5 y1l-10 yil-15 yil)
titiin tohumlarinin bazi fiziksel (uzunluk, genislik, yiizey alan,
ortalama aritmetik ¢ap, ortalama geometrik ¢ap, kiiresellik, bin dane
agirhigl) ve fizyolojik (¢imlenme orani ve ¢imlenme zamant)
ozellikleri karsilastirmali olarak incelenmistir. Depolama siiresi 5 yili
gectikten sonra tohumlarin ticari anlamda degerlerinin giderek
azaldig1 belirlenmistir. Bu ¢alismada elde edilen verilerin, treticiler
ve aragtiricilar i¢in Uretim, depolama, islah arastirmalari ile
mekanizasyon uygulamalarinda yardime1 olmasi amaglanmuistir.

Investigation of Some Physical and Physiological Properties of
Tobacco (Nicotina tabacum L.) Seeds Stored at Different Times

Abstract

Tobacco is an important pleasure plant with economic value. Turkey
has made a place for itself in this market with the oriental tobaccos
grown in the world. This study was carried out in the laboratories of
Bing6l University between the years 2020-2021. Some physical
(length, width, surface area, average arithmetic diameter, average
geometric diameter, sphericity, thousand-grain weight) and
physiological (germination rate and germination time) of tobacco
seeds stored in different years (1 year-5 years-10 years-15 years)
under controlled conditions properties were examined
comparatively. It was determined that the commercial value of the
seeds decreased gradually after the storage period of 5 years. It is
aimed that the data obtained in this study will help producers and
researchers in production, storage, breeding research and
mechanization applications.

903


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss4pp903-909
https://doi.org/10.46291/ISPECJASvol5iss4pp903-909

ISPEC Tarim Bilimleri Dergisi, 5(4): 903-909, 2021

GIRIiS

Insanoglu tarafindan bilinmesinden bu
giine kadar gegen siire igerisinde tiitiin
cesitli amaclarla kullanilmistir. {lk olarak
sifa bitkisi olarak insanlarin dikkatini
cekerken giiniimiizde saglik agisindan artan
oranda tartismalara neden olan bir tarim
iirlinii olarak bilinmektedir. Halen diinyada
bircok iilkede oldugu gibi iilkemizde de
ekonomik anlamda katma deger yaratmasi
ve ilkeler i¢in onemli bir gelir kaynagi
haline gelmesi ile de tarimsal iirlinler
icerisinde ayr1 bir yere sahiptir (Ekren ve
ark., 2021). Tiirkiye oriental tiitiinleri ile
bilinen bir tilke olup diinya toplam oriental
tiitlin iiretiminin %30’unu karsilamaktadir
(Kurt ve ark., 2021). 2019 y1li tiitiin iiretim
sezonunda toplam 57.296 firetici ile
950.622 ha alanda 82.791 ton tiitiin
dretilmistir. Toplam {iretimin 2019 yil
verilerine gore bolge paylari
degerlendirildiginde; %57.1 Ege, %]11.4
Karadeniz,  %1.9  Marmara, 50.9
Akdeniz, %2.3 Dogu Anadolu ve %26.3
Glineydogu Anadolu Bolgelerinde oldugu
goriilmektedir (Anonim, 2021). Her ne
kadar oriental tiitlin iiretiminde diinyada ilk
sirada yer alsak da ge¢cmis yillara oranla son
yillarda  iretim miktart ve  verim
degerlerinde bir azalis s6z konusudur. Bu
azalmanin nedenlerinden bazilari; tretici
yas ortalamasinin 45 yas ve lizeri olmasi,
fiyat politikalari, tarimsal uygulamalar ve
tohum o6zellikleridir (Ekren ve ilker, 2017).
Uretimin siirdiiriilebilirligi agisindan bu
durum Onemli bir problem teskil
etmektedir. Tiitiin tariminda  verimli,
uniform ve kaliteli {iriin elde etmek hem i¢
hem de dis pazar agisindan olduk¢a 6nem
tasimaktadir. Cimlenme ve ¢ikis giicli gibi
bazi tohum o6zellikleri verimli ve kaliteli bir
tiretimde elde edilecek yaprak tiitiin miktar1
bakimindan iriiniin fiyatin1 etkileyen en
onemli unsurlardandir. Titliin tohumlar
yumurtaligin gelismesi ile olusan tiitiin
kapstilleri icerisinde yer almaktadir. Bir
bitkide genel olarak 40-200 adet kapsiil,
2500-8000 adet arasinda da kahverengi
tohum oldugu belirtilmektedir. Tohumlar
cok kiiciik oldugundan bin dane agirlig
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0.07-0.09 g ve bir bitkiden alinan tohum
miktar1 ortalama 20 g civarindadir (Sekin,
1987). Titiin tretimine, elde edilen tohum
miktari, tohum kalitesi ve yaprak gibi pek
cok faktor etki etmektedir. Bitkide meydana
gelen ¢icek sayisi kapsiil adedini ve
dolayistyla tohum verimini arttirip azaltan
en Oonemli faktorler arasindadir. Ancak bu
durum ¢imlenme iizerine herhangi bir etki
yaratmamaktadir (TSO, 1990). Tohum
boyutu, tohum depolama kosullar (sicakl,
nem, 1siklanma vb.) ¢imlenme oranini ve
cikis hizim1 etkilemesi sebebiyle fide
kalitesini ve tarlaya dikimde fide tutma
oraninda azalislara da neden olabilmektedir
(Kasperbauer ve Sutton, 1977; Papp ve
Vali, 1984; Sisler ve Wood, 1986;
Mohapatra ve ark., 1987, Mohammad ve
Tahir, 2014). Tiitiin tohumunun uygun
depolama kosullarinda saklanildig: takdirde
canlilifint uzun siire koruyabilmektedir.
Laboratuvar kosullarinda uzun stire kagit
torba ya da bez posetlerde muhafaza
edildiginde ise canliligini kaybetmektedir.

Tiitlin tohumlarinda %32-42 oraninda yag
miktar1 tespit edilmistir. Yag1 yar1 kuruyan
yaglar grubuna girmekte ve aygicegi, aspir
ve soya yagi ile ayn1 kaliteye sahip oldugu
belirtilmektedir. Yagin kimyasal
kompozisyonunda %20 protein, 542-43 eter
ekstrakti, %3-4 karbonhidrat, palmitik
asit %21.3-25.7, oleik asit %17.0-26.7 ve %
10 diger gibi bilesikler tespit edilmistir.
Doymus yag asitleri igerigi doymamis yag
asitlerinden daha yiiksek bulunmustur (Tso,
1972; Frago ve ark., 1991; Abbas ve ark.,
2008; Muhammad ve Tahir, 2014).
Deginilen bu bilgiler 1518inda tiitiin
tohumlarinin boya, kozmetik, yag gibi
farkli endiistri dallarinin  hammaddesi
olabilecek icerige sahip oldugu
goriilmektedir. Diinyada oriental tiitiin
iretimde s06z sahibi olan Tiirkiye’nin
kaliteli ve belli standartlarda {iretim
kapasitesini  arttirarak  ilerleyebilmesi
ekonomik anlamda 6nem tagimaktadir. Bu
nedenle, bitki 06zelliklerini 1yilestirmeye
yonelik arastirmalar yapilmaktadir.
Ozellikle iireticilerin elinde kalan bir dnceki
tiretim dénemine ait tohumlarin ya da daha
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uzun sire ile elde kalan tohumlarin atil
durumdan c¢ikartilarak yeniden iiretim

sisteminde  degerlendirilebilmeleri igin
tohumlarin ~ canliliklarin1 ~ korumalar
gerekmektedir. Bu nedenle depolama

sartlar1 her tohum ic¢in dikkat edilmesi
gereken  bir  noktadir.  Tohumlarin
ozelliklerine bagli olarak oda sicakliginda
(~24-27°C) ya da buzdolabinda (+4°C),
nemsiz ve karanlik bir ortamda, i¢ine hava
almayacak kapali bir ortamda muhafaza
edilmesi tohumlarin canliliklarin
korumaya yardimc1 olmaktadir. Bu ¢alisma,
kontrollii depolama sartlar1 altinda farkli
stireler igerisinde (1 yil- 5 y1l-10 y1l-15 yil)
depolanan tiitiin tohumlarinin ¢imlenme
kapasitelerinde ve tohum o&zelliklerinde
meydana gelen degisimler karsilastirmali
olarak incelenmistir. Elde edilen verilerin,
ireticiler ve arastiricilar icin  iiretim,
depolama, 1slah aragtirmalart ~ ve
mekanizasyon uygulamalarinda yardimci
olmasi amaclanmistir.

MATERYAL ve YONTEM
Bu c¢alisma, 2020-2021 yillar1 arasinda
Bingdl Universitesi Ziraat  Fakiiltesi

Biyosistem Miihendisligi ve Tarla Bitkileri
Boliimleri ile Ege Universitesi Ziraat
Fakiiltesi Tarla Bitkileri Bdliimlerine ait
laboratuvarlarda yiiriitiilmiistiir. Ureticiler
tarafindan tercih edilen ve Ege Bolgesi’nde
tiitiin iiretiminde kullanilan i{zmir-Ozbas
tiitiin ¢esidine ait tohumlar Ege Universitesi
Ziraat Fakiiltesi Tarla Bitkileri Boliimii
tarafindan temin edilmistir. Calismada 1 y1l,
5 yil, 10 y1l ve 15 y1l olmak tlizere dort farkli
zaman icerisinde kontrollii sartlar altinda
depolanan (~25°C, kapali, nemsiz, plastik
posetlerin igerisinde) bu tiitiin ¢esidine ait

tohumlar incelenmistir. Tohumlarin hasat
edildikleri donem igerisinde ¢imlenme
kapasiteleri (%98) belirlenmistir. Farkl
yillara ait depolanan tiitiin tohumlarinin
baz1 fiziksel (sekil-boyut, yiizey alan,
ortalama aritmetik ¢ap-geometrik cap,
kiiresellik, bin tane agirligl) ve fizyolojik
(cimlenme orani ve ¢imlenme zamani)
ozellikleri tesadif deneme parselleri
deneme desenine gore dorder tekrarh
olacak sekilde incelenmistir. Elde edilen

veriler, SPSS v.22 istatistik paket
programinda  aktarilmis ve  p<0.05
onemlilik  diizeyinde @ TUKEY  testi
uygulanmistir.

Tiitiin ~ tohumlarinin  baz1  fiziksel
ozellikleri

Iklimsel ve cografik dzelliklerin yaninda
cevresel kosullar bitkilerin gelisimlerini
dogrudan etkilemektedir (Dumanoglu ve
ark., 2021). Ayni genotipe sahip olsalar
dahi bu durum Kendisini hem bitkinin
morfolojisinde hem de gelisim
donemlerinin  uzunluk-kisaliginda, elde
edilen tirtin miktar ve kalitesi gibi pek ¢cok
noktada belirgin bir sekilde kendisini
gostermektedir. Bu nedenle 6zellikle 1slah
caligmalarinda ve mekanizasyon
uygulamalari i¢in 6nemli olan tohumlara ait
bazi karakteristik bilgiler belirlenmekte ve
gerekli  kosullarda  bu  bilgilerden
faydalanilmaktadir (Dumanoglu, 2021).
Tohum uzunlugu (mm), genisligi (mm) ve
kalinligt (mm) gibi veriler bu anlamda
onem tagimaktadir. Yapilan arastirmalar
sonucunda tohumlarin geometri (uzun-orta-
kisa) ve sekil(yuvarlak-oval-uzun)
ozellikleri smiflandirlmistir  (Yagcioglu,
2015) (Cizelge 1).

Cizelge 1. Tohumlarin geometrik ve sekil 6zelliklerine gore siniflandiriimasi

Geometrik ozelliklerine gore tohumlar Tane genisligi/Tane uzunlugu Sekil Uzunluk (a),
(b/a) (mm) ozelliklerine Genislik (b),
gore Kalinlik (c)
tohumlar (mm)
Uzun 0.6 Yuvarlak amb=c
Orta 0.6-0.7 Oval al3<b=c
Kisa >0.7 Uzun c<b<all

905



ISPEC Tarim Bilimleri Dergisi, 5(4): 903-909, 2021

Bu calismada, farkli zamanlar igerisinde
depolanan tiitiin (Nicotina tabacum L.)
tohumlar1  rastgele  olacak  sekilde
orneklendikten sonra her bir yila ait olacak
sekilde tohum gruplarmin igerisinden
100’er adet tohum secilerek stereo
mikroskop (Nikon SMZ 745T) yardimi ile
uzunluk (mm), genislik (mm) ve yiizey alan
(mm?)  gibi  degerler  &lgiilmiistiir
(Dumanoglu ve Geren, 2020; Dumanoglu
ve Ekren, 2021). Buradan elde edilen veriler
asagida belirtilen esitliklerde
degerlendirilmis ve tiitlin tohumlarma ait
ortalama aritmetik ve geometrik ¢ap (mm)
degerleri  ile  kiiresellik  degerleri
hesaplanmistir (Mohsenin, 1970; Alayunt,
2000; Kara, 2012). Ayrica, tohumlara ait
bin tane agirliklar1 (g) da rastgele olacak
sekilde oOrneklenmis ve tekrarli olacak
sekilde tartim islemleri tamamlanmistir
(Dumanoglu ve ark., 2021)

Ortalama Aritmetik Cap:

D:(L+W)/2 1)

D: Tohuma ait ortalama aritmetik ¢ap (mm)
L: Tohuma ait uzunluk degeri (mm)

W: Tohuma ait genislik degeri (mm)

Ortalama Geometrik Cap:

Do:(L+*D"2)1/3 (2)
Do: Tohuma ait ortalama geometrik ¢ap
(mm)

L: Tohuma ait uzunluk degeri (mm)

D: Tohuma ait ortalama aritmetik ¢ap (mm)

Kiiresellik:

®:Do/L

® : Tohumun kiiresellik degeri
Do : Tohum ortalama geometrik ¢ap (mm)
L : Tohum uzunlugu (mm)

3)

Tiitiin  tohumlarmin baz
ozellikleri

Farkl1 yillar igerisinde (1 y1l, 5 y1l, 10 y1l
ve 15 wyil) depolanan tiitiin (Nicotina
tabacum L.) tohumlarinin ¢imlenme orani
(%) ve c¢imlenme zamani (giin) gibi
ozellikleri de bu c¢alisma igerisinde
incelenmistir. Hasat sonrasinda kontrollii

fizyolojik
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ortam igerisinde depolanan tiitiin tohumlar1
ISTA (2007) kurallarina bagli olarak 20-
30°C, %60 nem ve karanlik ortamda 16 giin
boyunca cam petrilerde (dorder tekrarh
olacak  sekilde) = BINDER  marka
inkiibatoriin icerisinde kontrollii sartlar
altinda ¢imlendirilmistir. Giinliikk olarak
sayim islemleri yapilmustir.

SONUC
Tiitiin ~ tohumlarinin
ozellikleri

Farkl1 stireler boyunca depolanan tiitiin
tohumlarinin = bazi  tohum  ozellikleri
belirlenmistir. Elde edilen veriler istatistiki
olarak degerlendirilmistir. Buna gore, 1 y1l
depolanan tiitiin tohumlarinin ortalama
0.759 mm uzunluk, 0.565 mm genislik,
0.347 mm? yiizey alan, 0.662 mm ortalama
aritmetik ¢ap, 0.112 mm ortalama
geometrik ¢ap, 0.147 kiiresellik ve 0.098 g
bin tane agirh@inda; 5 yillik titiin
tohumlarimin 0.832 mm uzunluk, 0.571 mm
genislik, 0.403 mm? yiizey alan, 0.702 mm
ortalama aritmetik ¢ap, 0.139 mm ortalama
geometrik ¢ap, 0.165 kiiresellik ve 0.012 g
bin tane agirhiginda oldugu belirlenmistir.
incelenen 10 yillik tiitiin tohumlarmnin 0.744
mm uzunluk, 0.569 mm genislik, 0.343
mm? yiizey alan, 0.656 mm ortalama
aritmetik  ¢ap, 0.108 mm ortalama
geometrik ¢ap, 0.144 kiiresellik ve 0.010 g
bin tane agirhiginda; 15 yillik depolanan
tiitlin tohumlarinin ise; 0.741 mm uzunluk,
0.567 mm genislik, 0.340 mm? yiizey alan,
0.654 mm ortalama aritmetik cap, 0.107
mm ortalama geometrik ¢ap, 0.143
kiiresellik ve 0.008 g bin tane agirhiginda
oldugu saptanmistir (Cizelge 2). Elde edilen
verilere gore tiitlin tohumlarinin kisa ve
oval oldugu belirlenmistir.  Ayrica,
depolama stiresi uzadik¢a tohumlarin bin
tane agirliklarinin da belirgin bir sekilde
azaldig1 saptanmistir. Sekin (1987), Er ve
Yildiz (2014) ve Gegit ve ark. (2018), tiitiin
tohumlarinin bin tane agirliklarini 0.07-0.09
g seklinde belirtmislerdir, bu degerler
calismada elde edilen wveriler ile
ortiismektedir.

baz1 fiziksel
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Cizelge 2. Tiitiin tohumlarinin bazi fiziksel 6zellikleri

Tohum Ozellikleri
Depolanan _ Sl T
Tiitiin Uzunluk  Genislik Eizﬁy - tr::: t?lin ;ap georilt:tfi?zap Kiires  Bin tane
Tohumlar i 511115
(mm) (mm) (mm?) (mm) (mm) ellik  agirlhigi (g)
Iyl 0.759°  0.565°  0.347° 0.662° 0.112° 0.147 0008
0.165
S5yl 0.8322 0.5712 0.4032 0.7022 0.1392 a 0.012
b a b b b 0.144
10 yil 0.744 0.569 0.343 0.656 0.108 b 0.010
b a b b b 0.143
15yl 0.741 0.567 0.340 0.654 0.107 b 0.008
Enaz 0.741 0.565 0.340 0.654 0.107 0.143 0.008
En ¢ok 0.832 0.571 0.403 0.702 0.139 0.165 0.098
Ortalama 0.769 0.568 0.358 0.669 0.117 0.150 0.032
Stdv. 0.043 0.003 0.030 0.023 0.015 0.010 0.044
Tiitiin tohumlarimin baz1 fizyolojik Depolama sartlar1 ise bu diisiisiin ne kadar
ozellikleri fazla ya da az olacagina dogrudan etki
Calismada, farkli yillar igerisinde etmektedir.  Saglikli  kosullar  altinda

depolanan tiitlin tohumlarinin ¢imlenme
orani (%) ve ¢imlenme zamani (giin) gibi
baz1 fizyolojik oOzellikleri belirlenmistir.
Incelenen tohumlar igerisinde 10 yillik ve
15 wyillik tohumlarda herhangi bir ¢ikis
gdzlenmemis ancak 5 yillik depolanan tiitiin
tohumlart %79 oraninda 2.556 giin
icerisinde, 1 yillik tiitliin tohumlari ise %98
oraninda 2.875 giin igerisinde ¢imlenmistir
(Cizelge 3). Depolama siiresi fazlalastikca
tohumlarin ¢imlenme yeteneklerinde de
diistisler kayit edilmektedir (Ceylan, 1997).

depolanan tohumlarin, yapisal 6zelliklerine
de baghh olarak uzun siire depolama
olanaklarinin oldugu belirtilmektedir. Bu
calisgmamizda da elde ettigimiz verilere
gore 5 yil kontrolli sartlar altinda
depolanan tiitiin tohumlarimin ¢imlenme
yeteneklerinin  ticari anlamda  kabul
edilebilir  smirlarin  iizerinde oldugu
belirlenmistir. Ancak bu siire 10 yil ve 15
yil oldugunda ne yazik ki tohumlar
c¢imlenme yeteneklerini kaybetmislerdir.

Cizelge 3. Tiitiin tohumlarinin bazi fizyolojik 6zellikleri

Tohum 6zellikleri

Depolanan Tiitiin Tohumlar:

Cimlenme orani (%)

Cimlenme zamani (giin)

1yl
Syl
10 yuil
15yl

98
79

2.875
2.556

Farkl1 depolama siireleri (1 yil, 5 y1l, 10 y1l
ve 15 wyil) titin (Nicotina tabacum L.)
tohumlarinin baz1 fiziksel ve fizyolojik
ozellikleri bu caligma igerisinde
incelenmistir. Elde edilen verilere gore;
tiitlin tohumlarinin genel olarak kisa ve oval
bir yapiya sahip oldugu; depolama siiresi
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artttkca tohumlarin Ol¢iilerinde kademeli
olarak daralmalar oldugu; Syildan sonra
saklanan tiitlin tohumlarinin giderek ticari
anlamda degerinin azaldig1 belirlenmistir.

TESEKKUR
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Universitesi Ziraat Fakiiltesi Biyosistem
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Tuz Stresi Kosullarinda PEG On Uygulamalarmmmn Kinoa
(Chenopodium quinoa Willd.)’min Cimlenme Ozellikleri
Uzerine Etkilerinin Belirlenmesi

Ozet

Bu c¢alisma, tuz stresinde polietilen glikol (PEG) 6n
uygulamalarinin kinoanin ¢imlenme 6zellikleri iizerine etkilerinin
incelemek amaciyla yiiriitiilmiistiir. Denemede bitki materyali
olarak kinoanin Kankolla ¢esidi kullanilmis ve farkli PEG 6n
uygulamalar1 (kontrol, -1 bar, -2 bar, -3 bar ve -4 bar) ile tuz
konsantrasyonlari (O mM, 100 mM, 200 mM, 300 mM, 400 mM ve
500 mM ) ele alinmustir. Arastirma Bursa Uludag Universitesi
Ziraat Fakiiltesi Tarla Bitkileri Bolimii Bitki Fizyolojisi
Laboratuvari’nda tesadiif parselleri deneme deseninde ii¢ tekerriirli
olarak yiiriitilmiistiir. Arastirmadan elde edilen sonuglara gore;
incelenen oOzelliklerden ¢imlenme yiizdesi, kokgiikk uzunlugu,
kokeiik yas agirligi, sapgik yas agirligi ve tuza tolerans indeksi
bakimindan en yiiksek degerler -3 bar PEG 6n uygulamasi x 200
mM NaCl uygulamasindan elde edilmistir. Ortalama g¢imlenme
siresi iizerine PEG 6n uygulamasi x tuz konsantrasyonu
interaksiyon etkisi dnemsiz olmustur. Tuzlu kosullarda (200 mM
NaCl) basarili bir ¢ikis ile iyi bir kok¢iik ve sapgik gelisiminin
saglanmasi amaciyla -3 bar PEG uygulamasi 6nerilebilir.

Determination of the Effects of PEG Primings on Germination
Properties of Quinoa (Chenopodium quinoa Willd.) Under Salt
Stress Conditions

Abstract

This study was carried out to examine the effects of polyethylene
glycol (PEG) applications on the germination properties of quinoa
under salt stress. Kankolla quinoa variety was used as plant material
in the experiment and different PEG primings (control, -1 bar, -2
bar, -3 bar and -4 bar) and salt concentrations (0 mM, 100 mM, 200
mM, 300 mM, 400 mM and 500 mM) were used. The research was
carried out in a randomized plot design with three replications in
Bursa Uludag University Faculty of Agriculture, Field Crops
Department, Plant Physiology Laboratory. According to the results
obtained from the research; the highest values in terms of
germination percentage, root length, root fresh weight, shoot fresh
weight and salt tolerance index were obtained from -3 bar PEG
priming x 200 mM NaCl application. The interaction effect of PEG
pretreatment x salt concentration on mean germination time was
insignificant. In saline conditions (200 mM NacCl), -3 bar PEG
application may be recommended in order to ensure successful
emergence, good root and shoot development.
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GIRIiS

Genis bir adaptasyon kabiliyetine sahip
olmasi nedeniyle ¢ok farkli cografik kosul
ve rakimlarda yetisebilen kinoa
(Chenopodium quinoa Willd.) bitkisi son
yillarda giderek daha fazla ilgi gérmeye
baglamigtir. Orijini Gliney Amerika’nin
And daglar1 olan kinoa, yiiksek vitamin,
mineral, protein ve antioksidan igeriginden
dolay1 tercih edilen bir bitkidir (Vega-
Galvez ve ark., 2010). Aslinda gergek bir
tahil olmayan kinoanin en 6nemli 6zelligi
tanelerinin gluten igermemesidir (Geren ve
ark., 2014). ABD’de son 10 yildir yaygin
olarak tiiketilmekle birlikte Birlesmis
Milletler tarafindan 2013 yilin1 “kinoa yil1”
olarak ilan edilmistir (Tan ve Yondem,
2013). Kinoa, iilkemizde kinova, kuinoa
veya kenva gibi isimlerle de anilmaktadir
(Tan ve Temel, 2019). Kazayagigiller veya
Ispanakgiller (Chenopodiaceae, yeni ismi
ile Amaranthaceae) familyasina girmekte
olup ¢ift cenekli ve 2n=4x=36 kromozomlu
allotetraploid bir bitkidir (Akgay, 2017).
Kinoa tek yillik, tohumla cogalan ve
dallanmis kazik kok sistemine sahip olan
otsu bir bitkidir. Bitkinin olgunlagsmasina
bagli olarak yaprak rengi yesilden sari,
kirmizz  ve mora dogru  degisim
gostermektedir (Tan ve Yondem, 2013).
Kinoanin kullanim alani her gegen giin hizla
artmaktadir. Kinoa gevrek olarak kahvalti
oglinlerinde, un haline getirilerek makarna
ve ekmek yapiminda, besleyicilik 6zelligi
yiliksek olmasindan dolay1r bebek mamasi
endiistrisinde, piring gibi kullanilarak pilavi
yapiminda ve ayrica taze yesil hali
salatalarda, yaprak kisimlar1 ise sebze
olarak  degerlendirilebilmektedir.  Gilin
gectik¢e kullanim alani artan kinoa hayvan
beslenmesinde de kaba yem kaynag1 olarak
tercih edilen alternatif bir bitki olarak 6n
plana ¢ikmaktadir (Tan ve Temel, 2019).
Kinoanin en 6nemli 6zelliklerinden birisi
toprak tuzluluguna tahillarda oranla daha
dayanikli olmasidir (Tan ve Temel, 2019).
Halofit bitkilerden biri olan kinoa yiiksek
toprak ve/veya sulama suyu tuzluluguna
kars1 toleranshdir. Ozellikle tuza duyarli ve
toleransl bitkilerin anatomik ve fizyolojik
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yapilar1 benzer olmakla birlikte tuza
toleransl bitkiler tuz adaptasyonu ile ilgili
mekanizmalari daha etkin
kullanabilmektedirler ~ (Beyazgicek  ve
Yilmaz, 2020). Kinoa bitkisinde tuza
dayanim bitkinin gelisme donemlerine bagl
olarak farklilik gdstermektedir. Genellikle
kinoa tuzlulugun etkisinden; derin ve yogun
bir kok sistemi olusturarak, yaprak alanini
azaltarak, ozel kesecikler olusturarak ve
stomalarin1 kapatarak kurtulabilmektedir.
Kinoa tohumlarinin tuzlu ortamlarda daha
kolay ¢imlendigi, hatta bazi ¢esitlerde bitki
gelismesi ve verimin, hafif-orta derece tuzlu
topraklarda ~ daha  yiliksek  oldugu
belirlenmistir (Akcay, 2017). Jensen ve ark.
(2000) bircok kinoa ¢esidinin deniz suyu
seviyesinde tuz iceren ortamlarda (40 dS/m)
dahi yetisebildigini bildirmislerdir.
Panuccio ve ark. (2014), farkli tuz
konstrasyonlarinin  kinoanin ¢imlenmesi
tizerine etkilerini incelediklerinde, kontrol
sartlarinda ¢imlenme ylizdesinin %100
oldugunu ve artan tuzlulukla (100, 200, 300
ve 400 mM) birlikte ¢imlenme yiizdesinin
sirastyla %100, %100, %95 ve %80
seklinde degistigini tespit etmislerdir. Eisa
ve ark. (2012) kinoada bitki biliylimesinin
hafif tuz konsantrasyonlarinda uyarildigim
ve en iyi bitki gelisiminin 100 mM NaCl
konsantrasyonundan elde edildigini
bildirmislerdir. Koyro and Eisa (2008),
kinoada 500 mol/m?3 NaCl
konsantrasyonunda ¢imlenmenin tamamen
durdugunu belirlemislerdir. Buna karsilik
yapilan bazi ¢aligsmalarda ise artan tuzluluk
seviyelerinin (0, 100, 200, 300, 400 ve 500
mM NaCl) c¢imlenme ylizdesini sadece
azalttigini, ancak c¢imlenmenin devam
ettigini ve ¢imlenme siiresini uzattigini
bildirmislerdir (Kuscgu ve ark., 2017; Akcay
ve Tan, 2018). Bu c¢alismada; tuzlu
kosullarda yapilacak yetistiricilik a¢isindan
PEG o6n uygulamasmin  ¢imlenme
donemindeki etkileri incelenmistir.

MATERYAL ve YONTEM

Bu ¢alisma, Bursa Uludag Universitesi
Ziraat Fakiiltesi Tarla Bitkileri Boliimi
Bitki Fizyolojisi Laboratuvari’nda tesadiif
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parselleri deneme deseninde ii¢ tekerriirli
olarak planlanmistir. Denemede bitki
materyali  olarak  Kankolla  ¢esidi
kullanilmistir. Denemede bes farkli PEG 6n
uygulamasi (kontrol, -1 bar, -2 bar, -3 bar ve
-4 bar) ile alt1 farkli tuz konsantrasyonu (0O
mM, 100 mM, 200 mM, 300 mM, 400 mM
ve 500 mM ) faktor olarak ele alinmistir.
Cimlendirme Oncesinde tohumlar %2’lik
sodyum hipoklorit ile yiizey
sterilizasyonuna tabi tutulmustur. Tohumlar
7 dak. sodyum hipoklorit ile ¢calkalanmis ve
ardindan ¢esme suyu ve saf su ile iyice
yikanmistir (Herrera ve Pinto, 2009). Yiizey
sterilizasyonu yapilan tohumlar farkli PEG
konsantrasyonlarinda 24 saat bekletilmistir.
Cozeltilerde 24 saat siireyle bekletilmis
tohumlar, oOnceki nem  iceriklerine
doniinceye kadar oda kosullarinda 24 saat
kurutma  kagitlari  {izerine  alinarak
kurutulmustur. Tek katli ¢imlendirme
kagitlar1 bulunan petri kaplarina 25 adet
tohum  yerlestirilmistir. ~ Tek  kath
cimlendirme  kagitlarina  yerlestirilen
tohumlarin tizerine 0 mM, 100 mM, 200
mM, 300 mM, 400 mM ve 500 mM tuz
konsantrasyonlarindaki soliisyon dokiilmiis
ve buharlasmayr engellemek amaciyla
petrilerin etrafi parafilm ile kapatilmistir.
Bu asamadan sonra petriler 25+1 °C
sicakliga ayarli c¢imlendirme kabinine
konulmus ve 7 gilin sonra petrilerde
¢imlenme yiizdesi (CY-%), ortalama
cimlenme siiresi (OCS-giin), sapcik
uzunlugu (SU-cm), kokeiik uzunlugu (KU-
cm) ,sap¢ik yas agirhigi (SYA-mg), kokeiik
yas agirhigt (KYA-mg) ve tuza tolerans
indeksi (TTI) gibi 6zellikler incelenmistir.
Ortalama ¢imlenme stiresi (OCS) (giin)
=[(1.gilinde ¢imlenen tohum sayis1 x 1) + (2.
giinde ¢imlenen tohum sayis1 x 2) + ...+ (n.
giinde ¢imlenen tohum sayist x n)] / Toplam
¢imlenen tohum sayisi esitligi kullanilarak
hesaplanmistir (Karagiizel ve ark., 2004).
Tuza tolerans indeksi ise Bagci ve ark.
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(2007)’e gore belirlenmistir. Sapcik ve
kokgiik yas agirligimi belirlemek amaciyla
her bir petriden 10 siirgiin alinmais, sapgik ve
kokeiik  kisimlarina ayrildiktan  sonra
cetvelle uzunluk Olclimleri yapilmis ve
ardindan terazide tartilip 10 siirgiiniin
ortalamasi almarak sapcik ve kokgiik yas
agirliklart  hesaplanmistir ~ (Demiroglu
Topcu ve Ozkan, 2020). Tuza tolerans
indeksi = (Sx’deki toplam kuru agirlik /
S0’daki toplam kuru agirlik) x 100

Esitlikte, Sx: Tuz konsantrasyonu, SO:
kontrol  grubunu ifade  etmektedir.
Arastirmadan elde edilen veriler, tesadif
parselleri deneme desenine uygun olarak
varyans analizine tabi tutulmustur (Turan,
1995). Biitiin hesaplamalar bilgisayarda
MINITAB ve MSTAT-C paket
programlarindan faydalanilarak yapilmistir.
Onemlilik testlerinde % 1 ve % 5, farkli
gruplarin belirlenmesinde ise % 5 olasilik

diizeyi kullanilmistir. Farkli  gruplarin
belirlenmesinde LSD testinden
yararlanilmistir.

BULGULAR ve TARTISMA

Arastirmada tuz stresi kosullarinda farkli
PEG 6n uygulamalarinin kinoada ¢imlenme
yiizdesi, ortalama ¢imlenme siiresi, kok¢iik
uzunlugu, sapcik uzunlugu, kokcik ve
sapcik yas agirligi ve tuza tolerans indeksi
ozelliklerine iligkin varyans analiz sonuglari
Cizelge 1’de verilmistir. Cizelge 1
incelendiginde farkli PEG 6n uygulamalari
arasinda ¢imlenme yiizdesi ve kokgiik yas
agirligr hari¢ incelenen diger ozelliklerde
onemli farkliliklar ortaya ¢ikmistir. Farkli
tuz konsantrasyonlar1 kinoada incelenen
tim ¢imlenme 6zelliklerini 6nemli Olgiide

etkilemisti.  On  uygulama x tuz
konsantrasyonu ikili interaksiyonu
incelendiginde 1ise ortalama c¢imlenme

siiresi hari¢ incelenen tiim &zelliklerde
onemli Olgiide farkliliklar tespit edilmistir

(Cizelge 1).
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Cizelge 1. Tuz stresi kosullarinda farkli PEG 6n uygulamalarinin kinoada ¢imlenme yiizdesi, ortalama
cimlenme siiresi, kokeiik ve sapeik uzunlugu, kokeiik ve sapcik yas agirligi ve tuza tolerans indeksi
tizerine etkilerine iligkin varyans analiz sonuglar (Kareler ortalamasi)

Varyasyon SD CY oCS KU SU KYA SYA TTi
Kaynag

On Uygulama(OU) | 4 224 0,1575* 2,523** 1,800** 0,3345 8,1613** | 932,905**
Tuz (T) 5 8936,86** | 3,099** | 26,166** | 24,4562** | 3,2568** | 114,626** | 16886,5**
PxT 20 62,72* 0,0499 1,402** 0,54115** | 0,56865** | 4,24005** | 680,476**
Hata 60 46,22 0,043 0,287 0,119 0,185 0,5740 96,420

SD: Serbestlik Derecesi, CY: Cimlenme yiizdesi, OCS: Ortalama ¢imlenme siiresi, KU: Kokeiik uzunlugu, SU: Sapgik uzunlugu, KYA:
Kokeiik yas agirligi, SYA: Sapeik yas agirligi, TTI: Tuza tolerans indeksi

* **: Swrastyla % 1 ve % 5 onemlidir, 6d: 6nemsiz

Farkli PEG 6n uygulamalarinin kinoada
cimlenme ylizdesi lizerine etkileri istatistiki
anlamda Onemsiz olmus ve genel olarak
¢imlenme yiizdesi %76,89-79,56 arasinda
degisim gostermistir (Cizelge 1 ve Cizelge
2). Tuz stresinin ¢imlenme yiizdesi {lizerine
etkileri incelendiginde, tuz
konsantrasyonundaki artisa bagli olarak
¢imlenmenin azaldigi ve en yliksek tuz
konsantrasyonunda c¢imlenme yiizdesinin
kontrole oranla yaklasik % 68 azaldigi
tespit edilmistir. Panuccio ve ark. (2014) tuz
konsantrasyonunun artmasi ile ¢imlenme
yiizdesinin azaldigini ancak bu azalisin ¢ok
yavas oldugunu bildirmislerdir.  Ikili
interaksiyonun ¢imlenme yiizdesi iizerine
etkisi %5 olasilik diizeyinde 6nemli olmus
ve en yiiksek ¢imlenme yiizdesi -3 bar PEG
on uygulamasi x tuzsuz kosullar ile -2 bar
PEG 06n uygulamasit x 100 mM NaCl
uygulamasindan elde edilmistir (Cizelge 1
ve Cizelge 2). Tuzun 100 ve 200 mM
dozlarinda PEG uygulamalar (-1, -2 ve -3
bar) basarili sonu¢ vermis ve ¢imlenmeyi
artirmistir. Cimlendirme asamasinda farkl
maddeler  kullanilarak  yapilan  6n
uygulamalarin  etkili  oldugu tespit
edilmistir. Ornegin; Yang ve ark. (2018),
tuz stresinin olumsuz etkilerini hafifletmek
icin % 10, % 15 ve % 25 saponin
cozeltilerinin etkili oldugunu
bildirmisglerdir. Oral ve ark. (2020) yiiksek
tuz dozlarinda su alimmin ve enzimatik
aktivitenin yavaglamasina bagli olarak
kinoada biiyiime ve gelismenin olumsuz
etkilendigini, GAsz uygulamalarinin ise
tuzun bu olumsuz etkisini azalttigini tespit
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etmislerdir. Moreno ve ark. (2018), kinoada
su ve PEG-6000 kullanilarak yapilan 6n

uygulamalarla 600 mM tuz
konsantrasyonlarinda  bile  ¢imlenme
saglanabildigini  bildirmiglerdir. ~ Ayrica

arastiricilar 300 mM tuz konsantrasyonunda
su ve PEG (-1 MPa) 6n uygulamasi ile
kontrole oranla daha yiiksek cimlenme
yiizdesinin elde edildigini tepit etmislerdir.
Ortalama ¢imlenme siiresi bakimindan PEG
on uygulamalar1 arasindaki farkliliklar
istatistiki anlamda onemli (p<0,05), tuz
konsantrasyonlar1 arasindaki fark ise ¢ok
onemli (p<0,01) olmustur. Ikili
interaksiyonlarin ise ortalama c¢imlenme
stiresi lizerine etkisi Onemsiz ¢ikmistir
(Cizelge 1). PEG 06n wuygulamalar
bakimindan en kisa ¢imlenme siiresi 4.74
giin ile -2 bar PEG, en uzun ¢imlenme siiresi
ise 4,94 ile -3 bar PEG uygulamasindan
elde edilmistir (Cizelge 2). Duar (2018),
benzer su potansiyellerinde, ortalama
cimlenme siiresi iizerine tuzlulugun
olumsuz etkisinin PEG ¢6zeltisinden daha

az oldugunu ve -12 MPa PEG
uygulamasinda ¢imlenmenin tamamen
durdugunu tespit etmistir. Artan tuz

konsantrasyonlarina bagli olarak kinoada
ortala ¢imlenme stiresi artig géstermis ve en
uzun ¢imlenme siiresi 5,43 giin ile 500 mM
NaCl uygulamasinda tespit edilmistir
(Cizelge 2). Koyro and Eisa (2008) kinoada
digik tuzlu ortamlarda ¢imlenmenin
hizlandigini, ancak yiiksek seviyelerde su
alimi engellendigi i¢in ¢imlenme siiresini
uzadigini bildirmislerdir.



ISPEC Tarim Bilimleri Dergisi, 5(4): 910-918, 2021

Cizelge 2. Kinoada tuz stresi kosullarinda farkli PEG uygulamalarindan elde edilen ¢imlenme yiizdesi
(%) ve ortalama ¢imlenme siiresine (giin) ait ortalama degerler

Tuz stresi Priming (bar) Ort.
(NaCl-mM) Kontrol | -1 -2 | -3 | -4
Cimlenme Yiizdesi (%)

0 98,67 a 94,67 a-d 97,33 ab 100,00 a 92,00 a-e 96,53 a
100 89,33 a-f 96,00 a-c 100,00 a 86,67 b-g 86,67 b-g 91,73 ab
200 85,33 c-h 90,67 a-e 90,67 a-e 97,33 ab 89,33 a-f 90,67 b
300 81,33 e 86,67 b-g 85,33 c-h 78,67 f-j 84,00 d-1 83,20 c
400 76,00 g-j 72,00 72,00 73,33 3 74,67 h-j 73,60 d
500 30,67 ki 21,331 32,00 kl 32,00 kl 37,33k 30,67 e
Ort. 76,89 76,89 79,56 78,00 77,33

Ortalama Cimlenme Siiresi (giin)

0 4,23 4,20 4,37 4,33 4,30 429 f
100 4,47 4,40 4,30 4,60 4,47 4,45e
200 4,47 4,70 4,70 4,70 4,53 4,62d
300 5,10 5,03 4,93 5,10 5,03 5,04 c
400 5,23 5,13 4,97 5,37 5,37 5,21b
500 5,13 5,47 5,17 5,73 5,63 543 a
Ort. 4,77 bc 4,82 bc 474 ¢ 497 a 4,89 ab

Kokcik uzunlugu {izerine PEG 06n uzunlugunda 6nemli seviyede gerilemelerin

uygulamalari, tuz konsantrasyonlari ve
PEG 6n uygulamasi X tuz konsantrasyonu
interaksiyonunun etkisi istatistiki agidan
¢ok 6nemli (p<0,01) olmustur (Cizelge 1).
PEG 6n uygulamalar1 incelendiginde, en
uzun kokeiik 2,49 cmile -3 bar PEG, en kisa
ise 1,56 cm ile -4 bar PEG uygulamasinda
belirlenmistir. -3 bar PEG uygulamasi
kontrole oranla kokg¢iik gelisimini 6nemli
ol¢iide artirmistir. Oral ve ark. (2020) GAs
on  uygulamasmmin  kinoada  kokgiik
uzunlugunu artirdigmi ve en uzun
kokgligiin 7,78 cm ile 300 ppm GAz
uygulamasindan elde edildigini bildirmistir.
Tuz konsantrasyonlarinin etkisi
incelendiginde; en uzun kokgiik 3,77 cm ile
200 mM NaCl, en kisa ise 0,48 cm ile 500
mM NaCl uygulamasinda belirlenmistir.
Tuz uygulamasindaki artis baglangigta
kokgiik gelisimini olumlu yonde etkilemis,
ancak 200 mM NaCl dozundan sonra kok
gelisimi  gerilemeye baglamistir. Ruiz-
Carrasco et al., (2011) kinoa genotiplerinde
kokcik uzunlugunun 150 mM NaCl
uygulamasina kadar etkilenmedigini, 300
mM dozunda ise azalma oldugunu tespit
etmislerdir. Akcay ve Tan (2019), tuz
konsantrasyonlarina bagli olarak kokgiik
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oldugunu ve kontrol grubunda 8,3 cm olan
kokeiik uzunlugunun 500 mM
konsantrasyonunda 6,10 cm oldugunu
bildirmislerdir. Beyazcicek ve Yilmaz
(2020), tuz konsantrasyonundaki artiga
bagh olarak kokc¢iik uzunlugunun kontrole
oranla 400 mM tuz konsantrasyonunda
yaklasik % 81 azaldigim tespit etmislerdir.
Ikili interaksiyonlar incelendiginde en uzun
kokgik 5,27 cm ile -3 bar PEG 0n
uygulamasi x 200 mM NaCl uygulamasinda
belirlenmistir. 100 ve 200 mM NacCl tuz
uygulamalarinda PEG 06n uygulamalari
kokciik  uzunlugunda oOnemli Olciide
artislara neden olmus ancak bu pozitif etki
400 ve 500 mM NaCl tuz uygulamalarinda
etkisini kaybetmistir. GA3 on
uygulamasinin tuzlu kosullarda kokeiik
gelisimini inceleyen Oral ve ark. (2020),
artan tuz konsantrasyonlarinda GAs
dozlarindaki artisa bagli olarak kokeiik
uzunlugunun  arttigint  bildirmislerdir.
Sapcik  uzunlugu iizerine PEG 06n
uygulamalari, tuz konsantrasyonlar1 ve
PEG 06n uygulamas1 x tuz konsantrasyonu
interaksiyonunun ektkisi istatiki agidan ¢ok
onemli (p<0,01) ¢ikmistir (Cizelge 1). PEG
on  uygulamalar1  kinoada sapgik
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uzunlugunu olumsuz yonde etkilemis ve
artan dozlara bagli olarak sapg¢ik uzunlugu
azalmistir. Tuz konsantrasyonlari
bakimindan en uzun sapgik 2,92 cm ile 100
mM NaCl, en kisa ise 500 mM NaCl
uygulamasindan elde edilmistir. Denemede
ele aliman en yiiksek tuz konsantrasyonu
olan 500 mM NaCl uygulamasinda kokgiik
gelisimi devam ederken sapcik geligimi
tamamen durmustur. Bu durum stres
kosullarinda  bitkilerin ~ toprak  {istii
gelisimlerinin  toprak alti1  organlarinin
gelisimine oranla daha fazla
etkilenmesinden ileri gelmektedir (Arslan
ve Aydmoglu, 2019; Sen ve ark., 2021).
Ayrica, Mahdavi ve  Sanavy  (2007),
bitkinin yasam ortaminda bulunan tuzun
osmotik su potansiyelini azalttigini ve bu
durumunda  bitkilerde  su  stresinin
olusmasina neden oldugunu ve stresin
artmastyla birlikte sapgik uzunlugunun
azaldigim1 bildirmislerdir. Beyazgigek ve
Yilmaz (2020), artan tuzlulugun sapgik
uzunlugunu olumsuz etkiledigini ve 400
mM NacCl tuz konsantrasyonunda kontrole
oranla sap¢ik uzunlugunun yaklasik % 87
azaldiginm bildirmislerdir. Tkili
interaksiyonda en yiiksek sapcik uzunlugu
4,30 cm ile PEG 6n uygulamasi ve tuz
konsantrasyonlarinin kontrol
uygulamasinda belirlenmistir. PEG 6n
uygulamalarinda sap gelisimi baslangigta
artan tuz konsantrasyonlarindan daha az
etkilenmis olmakla birlikte 400 ve 500 mM
NaCl uygulamalarinda sapcik gelisimi
tamamen durmustur (Cizelge 3). Oral ve
ark. (2020) tuzlu kosullarda GAz 06n
uygulamasinin sapgik uzunlugunu
arttirdigini ve en uzun sap¢igin 10.78 cm ile
100 mM NaCl x 200 ppm GA3
uygulamasindan elde edildigini bildirmistir.
Kokcik yas agirhigi  lizerine  tuz
konsantrasyonlar1 ile PEG 6n uygulamasi X
tuz konsantrasyonu interaksiyonunun etkisi
istatistiki ac¢idan ¢ok Onemli (p<0,01)
cikmistir (Cizelge 1). Istatistiki agidan
onemsiz olan PEG o6n uygulamalar
bakimindan kokgiik yas agirhigi genel
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olarak 1,08-1,43 mg arasinda degisim
gostermistir. Tuz konsantrasyonlarinda artis
baslangigta kok yas agirliginda 6nemli bir
degisime neden olmamis ancak 200 mM
NaCl dozundan sonraki dozlar kok
gelisimini olumsuz etkilemistir (Cizelge 3).
Hariadi ve ark. (2011), 100 mM NaCl
konsantrasyonunda kokg¢iik uzunlugunun
kontrole gore daha yiiksek oldugunu ancak
konsantrasyonun artmasina bagli olarak
kokeiik gelisiminin olumsuz etkilendigini
bildirmislerdir. Sapcik yas agirlig1 iizerine
PEG on uygulamalari, tuz
konsantrasyonlar1 ve PEG 6n uygulamasi X
tuz konsantrasyonu interaksiyonunun etkisi
istatistiki agidan ¢ok Onemli (p<0,01)
cikmistir (Cizelge 1). PEG 6n uygulamalari
sape¢ik uzunlugunda oldugu gibi sapcik yas
agirlig iizerinde de negatif etki gdstermis
ancak artan PEG 0n uygulamalari
arasindaki farkliliklar 6nemsiz olmustur.
Tuz konsantrasyonlarinin etkisi
incelendiginde ise en yiiksek sapcik yas
agirlign 6.80 mg ile 100 mM NaCl
uygulamasinda tespit edilmis ve 500 mM
NaCl dozunda ise sapgik gelisimi tamamen
durmustur. Hariadi ve ark. (2011) 100, 200
ve 300 mM NaCl dozlarmin sap¢ik geligimi
onemli olgiide arttirdigini, 500 mM NaCl
dozunda bitki gelisiminin devam ettigini ve
sapcik agirligimin kontrole oranla % 20
azaldigini tespit etmislerdir. Beyazgicek ve
Yilmaz (2020), en yiiksek bitki yas
agirhigmin 100 mM NaCl, en diisiik ise 400
mM NaCl dozundan elde edildigini
bildirmiglerdir. Kinoada yapilan her iki
caligmada da en yliksek sapgik yas agirlig
100 mM NaCl uyglamasindan elde
edilmistir. PEG 0n uygulamasi x tuz
konsantrasyonu interaksiyonunun etkisi
incelendiginde; 400 mM NaCl dozuna
kadar artan tuz konsantrasyonlarinda PEG
on uygulamalariin etkisi olumlu ydnde
olmus ve en yiiksek sapgik yas agirlig: 8,14
mg ile -3 bar PEG 6n uygulamasi x 200 mM
NaCl uygulamasindan elde edilmistir

(Cizelge 3).
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Cizelge 3. Kinoada tuz stresi kosullarinda farklt PEG uygulamalarindan elde edilen kdkeiik uzunlugu
(cm), sap¢ik uzunlugu (cm), kdkgiik yas agirligi (mg) ve sapcik yas agirligina (mg) ait ortalama

degerler
Tuz stresi Priming (bar) Ort.
(NaCl-mM) Kontrol | -1 | -2 | -3 | -4
Kokciik Uzunlugu (cm)

0 3,10d-g 2,97 e-h 3,87 b-d 2,88 f-1 1,33 k-m 2,83b
100 2,17 h-k 4,03 bc 3,50 b-f 3,21cg 2,56 g-j 3,10b
200 4,23 Db 3,81 b-e 3,77 b-e 5,27 a 1,79 j-I 3,77a
300 1,84 j-I 2,07 1-k 1,81 j-I 2,50 g-j 2,61 9-j 2,17¢
400 0,81 mn 1,04 I-n 0,62 mn 0,66 mn 0,65 mn 0,76 d
500 0,52 mn 0,55 mn 0,47 mn 0,41n 0,43 n 0,48d
ort. 2,11b 2,41 ab 2,34 ab 2,49 a 1,56 ¢

Sapc¢ik Uzunlugu (cm)

0 4,30 a 2,27 e-h 3,15 bc 1,76 i 2,92 b-d 2,88a
100 3,20 bc 3,33b 2,79 b-e 2,68 c-e 2,58 d-f 292a
200 2,87 b-d 2,37d-g 2,58 d-f 2,71 c-e 1,73 lu 2,45b
300 2,07 f-1 1,93 g-1 1,75 1,681 1,671 182c
400 0,96 0,00 k 0,80 ] 0,00 k 0,00 k 0,35d
500 0,00 k 0,00 k 0,00 k 0,00 k 0,00 k 0,00 e
ort. 2,23a 1,65 bc 1,85b 147 ¢ 1,48¢

Kokciik Yas Agirhigi (mg)

0 2,65a 1,22 c-h 0,94 f+j 1,56 b-f 1,42 b-h 1,56 a
100 1,39 b-h 1,73 b-d 1,54 b-f 1,90 be 2,08 ab 1,73 a
200 1,66 b-e 1,60 b-f 1,49 b-g 2,65a 1,68 b-e 1,82 a
300 1,03 d-1 1,08 d-1 0,82 g-k 0,94 f-j 1,68 b-e 111b
400 1,04 d-1 1,31c-h 0,73 h-k 1,24 c-h 0,99 e-j 1,06 b
500 0,22 k 1,15d-h 0,95 f+j 0,31 jk 0,40 1-k 0,61c
ort. 1,33 1,35 1,08 1,43 1,38

Sapcik Yas Agirhgi (mg)

0 6,85 b-d 2,317 j 3,721 3,154 5,43 e-g 4,30 c
100 7,29 a-c 7,15 a-d 5,58 e-g 6,42 c-e 7,54 a-c 6,80 a
200 7,98 ab 5,39 e-g 5,92 d-f 8,14 a 4,80 f-h 6,45 a
300 4,85 f-h 5,34 e-g 5,26 e-g 5,19 e-g 4,59 gh 505b
400 3,84 1 0,00 k 2,72 4 0,00 k 0,00 k 1,31d
500 0,00 k 0,00 k 0,00 k 0,00 k 0,00 k 0,00 e
ort. 514 a 3,37b 3,87b 3,82Db 3,73b

Cimlendirme doneminde tespit edilen tuza
tolerans  indeksi lizerine PEG 06n
uygulamalari, tuz konsantrasyonlar1 ve
PEG 6n uygulamasi x tuz konsantrasyonu
interaksiyonunun etkisi istatistiki agidan
cok 6nemli (p<0,01) ¢cikmistir (Cizelge 1).
PEG 0On wuygulamalar1 tuza tolerans
indeksini olumsuz yonde etkilemis ve
kontrole oranla artan PEG uygulamalarinda
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tuza tolerans indeksi giderek azalmis, ancak
uygulamalar arasindaki farkliliklar 6nemsiz
olmustur. Kinoada 100 ve 200 mM NaCl
uygulamalarinda tuza tolerans indeksi en
yiiksek olmus ve artan dozlara bagl olarak
tolerans  indeksi  giderek  azalmustir.
Arastirmada en yliksek tuza tolerans indeksi
-3 bar PEG 6n uygulamasi x 200 mM NaCl
uygulamasindan elde edilmistir (Cizelge 4).
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Cizelge 4. Kinoada tuz stresi kosullarinda farkli PEG uygulamalarindan elde edilen tuza tolerans
indeksine ait ortalama degerler

Tuz stresi Priming (bar) Ort.
(NaCl-mM) Kontrol -1 -2 -3 -4
0 100,00 ab 37,191 49,02 49,58 72,18 d-f 61,59 b
100 91,40 be 93,51 be 74,99 d-f 87,54 b-d 101,19 ab 89,73 a
200 101,48 ab 73,54 d-f 78,07 d-f 11351 a 68,21 ef 86,96 a
300 61,93 f-h 67,65 ef 64,03 e-h 64,60 e-h 66,07 e-g 64,86 b
400 51,31 g1 13,75] 36,381 13,02 10,46 j 24,99 ¢
500 12,11 2,35] 10,00 j 3,26 4,21 ] 6,39d
Ort. 68,08 a 49,63 b 52,08 b 55,25 b 53,72 b
SONUC ve ONERILER quinoa Willd.) ¢esitlerinde kok ve siirgiin

PEG uygulamalarmin tuzlu kosullarda
kinoada ¢imlenme Ozellikleri iizerine
etkilerinin incelendiginde calisma
sonucunda, ¢imlenme yiizdesi, koke¢iik
uzunlugu, kokeiik yas agirligi, sapcik yas
agirlig1 ve tuza tolerans indeksi bakimindan
en yiksek degerlerin -3 bar PEG 06n
uygulamasti  x 200 mM  NaCl
uygulamasindan elde edilmistir. Ortalama
¢imlenme siliresi lizerine PEG 0On
uygulamasi X tuz konsantrasyonu
interaksiyon etkisi ise Onemsiz olmustur.
Tuzlu kosullarda (200 mM NaCl) basarili
bir ¢ikisin saglanmasi, iyi bir kokelik ve
sapeik gelisiminin saglanmasi amactyla -3
bar PEG uygulamasi onerilebilir. Ancak bu
uygulamanin fide asamasindaki etkisinin
arastirtlmas1  tuzlu alanlarda yapilacak
yetistiricilik ~ agisindan  son  derece
onemlidir. Bu nedenle ileride yapilacak
calismalarda PEG 6n uygulamalarimin fide
donemindeki etkisi de incelenmelidir.
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Aritilmis Atik Su Seviyelerinin Miirdiimiik (Lathyrus sativus
L.) Genotiplerinin Cimlenme Gelisimine Etkisi

Ozet

Kiiresel iklim degisikligi, hizla artan diinya niifusu tath su
kaynaklar1 tizerinde bir baski olusturmus ve bu baskida 6zellikle
tarim sektoriinii alternatif su kaynagi arayisina itmistir. Bu
kaynaklarmn basinda ise artilmig atik sular gelmektedir. Bu
calismada, farkli konsantrasyonlardaki arntilmig attk su
seviyelerinin (0, %25, %50, %75 ve % 100) farkli miirdiimiik
genotiplerinin ¢imlenmesi {iizerine etkileri arastirmustir. Bitki
materyali olarak bir adet yerel populasyon (4301) ve bir adet ¢esit
(GAP Mavisi) kullamlmistir. Calisma Tesadiif Bloklarinda
Boliinmiis Parselleri Deneme Desenine gore 4 tekrarli olarak
kontrollii sartlarda yiiriitiilmiigtiir. Arastirmada, ¢imlenme orani,
stirgiin uzunlugu, kok uzunlugu, siirgiin yas ve kuru agirligi, kok
yas ve kuru agirhigr ile vigor indeksi incelenmistir. Calisma
sonucunda 4301 yerel populasyonunun Gap Mavisi g¢esidi kadar
aritilmig atik suyuna olumlu cevap verdigi belirlenmistir. Ayrica
aritilmis atik su seviyelerinin incelenen tiim ozellikleri % 75
diizeyine kadar arttirdig1 goriilmistiir.

The Effect of Treated Waste Water Levels on Germination
growth of Grass pea (Lathyrus sativus L.) Genotypes

Abstract

Global climate change, rapidly increasing world population has put
pressure on fresh water resources and this pressure has pushed the
agriculture sector to seek alternative water sources. The treated
wastewater is one of these sources. In this study, the effects of
different levels of treated waste water (0, 25%, 50%, 75%
and100%) on the germination development of grass pea were
investigated. The 4301 landraces and GAP Blue variety were used
as plant material. The study was arranged as split plots in
randomized complete blocks design with 4 replications.
Germination rate, root length, shoot length, root fresh and dry
weight, shoot fresh and dry weight, vigour index were examined in
the study. As a result, it was determined that 4301 landraces
responded positively to the treated wastewater as much as the Gap
Blue variety. Besides, it was observed that treated wastewater
levels increased all properties up to 75%.

919


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss4pp919-926
https://doi.org/10.46291/ISPECJASvol5iss4pp919-926

ISPEC Tarim Bilimleri Dergisi, 5(4): 919-926, 2021

GIRIiS

Kiiresel 1sinma, hizla artan diinya niifusu
ve suyun yanlis kullanimi mevcut su
kaynaklarinin giderek azalmasina ve suyu
uluslararas1  giindemde Onemli siraya
tasimaya baslamistir. Su sorununu ortadan
kaldirabilmek i¢in tarim, sanayi ve evsel
amacli  kullanimlarda su kayiplarinin
Onlenmesi, etkin su kullaniminin
saglanmasi, su kaynaklariin gelistirilmesi
ve alternatif su kaynaklarmin kullanimin
saglanmasi gerekmektedir. Su yonetimi, su
kaynaklarinin planlt bir sekilde
gelistirilmesi, dagitiminin saglanmasi ve
kullanilmas1 olarak tarif edilmektedir. Su
yOnetimi tarimsal, evsel ve endiistriyel su
kullanim1 yaninda su kalitesi, atik sularin
kullanimi, su hukuku gibi ¢cok genis alanlar1
kapsamaktadir (Akiizim ve ark., 2010).

Mevcut ve gelecekteki su ihtiyacinin
karsilanmast  ve gida  giivenliginin
saglanabilmesi i¢in su kaynaklarinin

fiziksel, ekonomik ve gevresel faktorleri bir
arada tutup vyeni alternatif kaynaklara
yonelecek  sekilde  bir  yaklagimda
bulunmalidir.  Diinya iizerindeki su
kaynaklarinin sektorel olarak kullanimina
baktigimiz zaman tarim sektorii %70 ile ilk
sirada yer almakta ve buda tarim sektoriinde
su kaynaklarinin daha akilc1 kullanilmasi ve
1yl yonetilmesi noktasinda 6nemli bir hale
getirmigtir. Ancak kentsel yasamin ve
gelisen endiistrinin su ihtiyacinin artmast,
kiiresel iklim degisikligine bagli olarak
yagis rejimindeki diizensizlik, kullanilabilir
su kaynaklarinin kirletilmesi ve bazilarinin
yok edilmesi, yakin bir gelecekte tarima
ayrilacak su miktarinda sinirlandirmay1
zorunlu kilacaktir. Bu yiizden, tarimsal
amagcla ayrilan toprak ve su potansiyelinin
olabilecek en  yiiksek  randimanla
kullanilmast ve kullanilan bir birim sudan
almacak en yiiksek verimin elde edilmesi
zorunluluk haline gelmeye baslamistir
(Koruk¢u ve Biiyiikcangaz 2003). Bunu
saglamak yiiksek verimli ¢esitler ile birlikte
uygun miktarda su ve giibre uygulamasinin
yapildigi yogun tarim ile miimkiindiir
(Singh ve ark., 2009). Fakat kentsel ve
endiistriyel alanlardaki suya artan talep ve
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su kaynaklarinin azalmasindan dolay1 tarim
sektoriine daha fazla su ayirmak miimkiin
olmamakta, bu yiizden ozellikle tarim
sektoriinde su kaynaklarinin iyi yonetimi
icin alternatif su kaynaklarmi yonelmek
gerekmekte ve bu alternatif su kaynaginin
basinda da endiistriyel ve kentsel aritilmis
atik sular gelmektedir. Ozellikle kurak ve
yart kurak bolgelerde aritilmis atik sularin
degerli bir sulama suyu kaynagi olmasi
yaninda icerdigi besin maddeleri sayesinde
giibre kullanimin da azalttig1
disiiniilmektedir (AI-Rashed ve Sherif,
2000. Chung ve ark., 2011). Evsel atik
sularin  tarimsal  kullanim1  ¢evrenin
korunmasina yardimci olmakta ve aym
zamanda kit olan su kaynaklarini korurken
sirdiiriilebilir tarim saglamak gibi diger
ulusal hedefleri de beraberinde getirdigini
belirtmistir. Atik su kullaniminin sulamada
cok sayida faydalari olmasina ragmen bu
sularin yeniden kullanilmasinin uygun
olmayan sekillerde yapilmasi ciddi gevresel
ve saglik sorunlari yaratabileceginden, kisa
ve uzun vadeli g¢evresel risklerin Oniine
gecebilmek icin  Onlemler alinmalidir
(Angelakis ve ark., 1999). Ulkemizde
biiyiikbas hayvan varligmin ihtiyac1 olan
kaba yem, mevcut ekilen yem bitkileriyle
istenilen diizeyde karsilanamamaktadir. Bu
nedenle yem {iretimini arttirabilecek ve
bolgelere gore kaliteli, yiiksek verimli
alternatif yem kaynaklar1 yetistirmek
gerekmektedir.  Bu  alternatif  yem
bitkilerinden biri de, kira¢ alanlarda da
yetistiriciligi yapilabilen ve tek yillik bir
yem bitkisi olan miirdiimiiktiir. Miirdiimiik
(Lathyrus  sativus  L.)  baklagiller
familyasinin, kendine doéllenen, tek yillik
bir bitki olup, kurakliga, soguga, orta
derecede tuzluluga toleransh, cok farkl
iklim ve toprak tiplerinde yetisebilme
ozelligi gostermektedir (Noto ve ark.,
2001; Copur Dogruséz ve ark., 2021).
Bunun yaninda miirdiimiigiin hastalik,
zararli ve yabanci otlarla miicadele giicii de
yiiksektir (Das, 2000). Miirdiimiik sadece
kurak alanlarda degil sulu alanlarda da
yetigebilir (Urga ve ark., 2005). Koti
kosullar iyi degerlendiren bu bitki topragi
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da azotga zenginlestirir. Miirdiimiik sadece
hayvan beslenmesinde kullanilmamakta
ozellikle az gelismis iilkelerde insan
beslenmesinde de kullanilabilmektedir
(Basaran ve ark., 2011; Mihailovic ve ark.,
2013). Miirdiimiik bitkisi ¢ok genis alanda
tir ve ¢esit zenginligi gostermekte ve
yaygimn olarak Akdeniz havzasi, On Asya,
Kuzey ve Giliney Amerika’nin sicak
bolgelerinde  yayilim  gdstermektedir.
Tiirkiye florasinda ise 18’1 endemik olmak
lizere toplam 58 mirdiimik tird
bulunmakta ve bu tiirler daha ¢ok Dogu ve
Giliney Dogu Anadolu bolgelerinde yayilis
gostermistir (Oten ve ark., 2017).

Bu ¢alismada farkli dozlarda evsel aritilmis
artik sularin dogal floradan toplanan 4301
yerel pupulasyonun ile Gap Mavisi
mirdimik ¢esidinin ¢imlenme ve fide
gelisimi iizerine olan etkileri incelenmistir.

MATERYAL ve YONTEM
_ Cahsma  Bilecik  Seyh  Edebali
Universitesi Tarimsal Uygulama ve

Arastirma alaninda bulunan hizli 1slah ve
iklim odasinda 2021 yilinda yiirtitilmistiir.
Calismada, kullanilan aritilmisg atik sular
Bilecik iline bagl So6giit ilgesinde bulunan
Belediye evsel atik su aritma tesisinden
alinmuis olup, aritilmis atik suya ait kimyasal
degerleri Cizelge 1°de verilmistir.

Cizelge 1. Calismada kullanilan aritilmig suya ait kimyasal 6zellikler

Arnitilmis atik su kimyasal 6zellikleri

Ortalama degerleri

TAKM (mg/It)
KOI (mg/lt)

BOI (mg/1t)

Ph

Toplam N (mg/It)
Toplam P (mg/It)

37.5
83.7
25.2
7.6
10.0
0.9

TAKM: Toplam askida kat: madde, KOI: Kimsayasl oksijen ihtiyac1, BOI: Biyolojik oksijen ihtiyac1

Deneme kontrollii sartlarda Tesadif
Bloklarinda Boliinmiis Parselleri Deneme
Desenine gore 4 tekrarli olarak kurulmus
olup, ana parselleri genotipler, alt parsellere
ise su seviyeleri olusturmustur. Her tekrarda
toplam 20 adet miirdiimiik tohumu olacak
sekilde deneme  kurulmustur.  Bitki
materyali olarak bir adet yerel populasyon
(4301) ve bir adet ¢esit (Gap Mavisi)
kullanilmistir. Caligmada, kontrol, %25,
%50, %75 ve %100 oranlarinda aritilmis
atik su dozlar1 kullanilmistir. Cizelge 2’de
¢imlendirmede kullanilan aritilmis atik su
konsantrasyonuna ait konularim tanimi
yapilmistir. Denemeyi kurmadan Once
mirdiimiik tohumlarina ylizey
sterilizasyonu yapilmigtir. Bunun igin
tohumlar  %3’lik  sodyum  hipoklorit
¢oOzeltisinde 10 dakika bekletildikten sonra
yikanip saf suda durulanarak steril
edilmistir. Sterilizasyon islemi bittikten
sonra ¢imlendirme yapilacak kaplarin altina
filtre kagitlar1 yerlestirilmis ve {izerine
20’ser adet miirdiimiik tohumu konmustur.
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Tohumlar kaplara yerlestirildikten sonra
iizerlerine seyreltilen farkli dozlardaki
aritilmis atik sulardan 20 ml ilave edilmis ve
25 °C’ye ayarlanan iklim odasina
yerlestirilmistir. Cimlenme 10 giin boyunca
takip edilmis ve kokcligli en az 2 mm’yi
gecen tohumlar ¢imlenmis olarak kabul
edilmistir. Cimlenme hizin1 tespit etmek
icin ¢imlenen tohumlar her giin sayilmis ve
elde edilen sonuglar Ci=Yn/d formiiliinde
yerine  konularak  ¢imlenme  indeksi
hesaplanmistir (Copeland ve McDonald,
2001). Formiilde, Ci: Cimlenme indeksi n:
d giiniinde elde edilen normal fide sayis1 d:
Testin baglangicindan itibaren sayilan giin
sayisini ifade etmektedir.

Cimlenmenin 10. gilinlinden sonra her
tekerriirden 10’ar Ornek alinmis ve bu
orneklerden fide ve kokc¢iik uzunluklari
belirlenmistir. Olgiimler yapildiktan sonra
ayn1 Orneklerin yas agirliklart tartilmis ve
70 °C’de sabit agirliga gelene kadar etiivde
kurutulup kuru agirliklart da belirlenmistir.
Vigor indeksini belirlemek i¢in de her
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uygulama i¢in kok ve siirgiin uzunluklari gore, minitab 19 paket programi
toplanip c¢imlenme oramiyla carpilmistir kullanilarak varyans analiz testine tabi
(Abdul-Baki ve Anderson, 1973). Elde tutulmus ve ortalamalarin
edilen  veriler Tesadif Bloklarinda karsilastirilmasinda LSD coklu
Bolinmiis Parseller Deneme Desenine karsilastirma testi kullanilmigtir.

Cizelge 2. Denemeye iliskin aritilmig atik su konsantrasyonlari

Calisma konulari Calisma konularmin tanimi
Kontrol Cimlendirmenin sadece saf su ile yapildig1 konu
%25 %25 AS+%75 SS ile ¢cimlendirmenin yapildigi konu
%50 %350 AS+%50 SS ile ¢cimlendirmenin yapildigi konu
%75 %75 AS+%25 SS ile ¢cimlendirmenin yapildig1 konu
%100 %100 oraninda aritilmig atik su ile ¢imlendirmenin yapildig1 konu

*AS: Aritilmis atik su, SS: Saf su

BULGULAR ve TARISMA gostermistir (Cizelge 3). Onceki

Miirdiimiik  genotiplerinin  ¢imlenme calismalarda farkli bitkiler tizerinde belli
oranlarma ait degerleri Cizelge 3’de oranda aritilmis atik suyun ¢imlendirmeyi
verilmigtir. Cimlenme hizi bakimindan tesvik ettigi bildirmislerdir (Ozcan ve Oluk
genotipler ve su seviyeleri arasindaki 2005, Saravanamoorthy ve Kumari 2007,
farklillk ile genotip X su Seviyesi Dash 2012, Gassama ve ark., 2015, Kardes
interaksiyonu  ¢ok  o6nemli  (p<0.01) ve ark.,, 2019, Kardes ve ark., 2020).
olmustur. ikili interaksiyona gore ¢imlenme Mevcut ¢alismada da kontrol grubuna gore
orani %63.3 ile %85.0 arasinda degismistir. %75 ve %100 artilmig atik suyun
Genotipler arasinda 4301 yerel cimlendirmeyi tesvik ettigi gorilmiistiir
populasyonu (%79.0) GAP Mavisine (Cizelge 3).

(%75.0) gore daha yiiksek ¢cimlenme orani

Cizelge 3. Miirdiimiik genotiplerinin ¢cimlenme oranlar1
Aritilmis Atik Su Seviyeleri**

Genotip
Kontrol %25 %50 %75 %100 Ortalama**
GAP Mavisi 75.0 bed 63.3e 73.3cd 85.0a 78.3 abcd 75.0b
4301 78.3 abcd 83.3a 71.6d 80.0 abc 81.6 ab 79.0a
Ortalama** 76.6 ab 73.3b 725b 825a 80.0 ab
(**p>0.01); Ayn1 harfle gosterilen ortalamalar arasinda p>0.05 seviyesinde farklilik yoktur.

Stiirgiin uzunlugu bakimindan genotipler populasyonunun kontrol grubundan elde
ve su seviyeleri arasindaki farklilik ile edilmistir. GAP Mavisi ¢esidinden, 4301
genotip X su seviyesi interaksiyonu gok lokasyonuna gore daha yiiksek siirgiin
onemli (p<0.01) olmustur (Cizelge 4). uzunlugu degeri elde edilmistir. Aritilmis
Interaksiyona gore en uzun siirgiin atik su konsantrasoynu arttik¢a belirli bir
uzunlugu Gap Mavisi ¢esidinin %50 (2.57 doza kadar siirgiin uzunlugu artmis ve daha
cm) ve % 75 (2.86 cm) su seviyesi ile 4301 sonra azalmistir. Bu durum aritilmig atik su
yerel populasyonunun %75 (2.70 cm) su konsantrasyonun miirdiimiik  bitkisinde
seviyesinden elde edilmistir. En diisiik %75 seviyesine kadar tesvik ettigini
slirglin uzunlugu ise 1.09 cm ile 4301 yerel gostermektedir.
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Cizelge 4. Miirdiimiik genotiplerinin siirgiin uzunlugu

Aritilmis Atik Su Seviyeleri**

Genotip
Kontrol %25 %50 %75 %100 Ortalama**
GAP Mavisi 160c 187¢c 2.57 ab 2.86a 1.89¢c 2.16a
4301 1.09d 161lc 2.28b 270 a 1.59¢ 1.85b
Ortalama** 1.34d 174 c 242D 2.78 a 1.74c
(**p>0.01); Ayn1 harfle gosterilen ortalamalar arasinda p>0.05 seviyesinde farklilik yoktur.
Miirdiimiik genotiplerinin farkli aritilmis elementleri ile kok uzamasmi tesvik
su seviyelerindeki kok uzunluguna ait ettigini, daha sonra ise toksik etki

sonuglar Cizelge 5’de verilmistir. Buna
gore cimlenme orani iizerine gesitler ve
uygulanan su seviyeleri ve genotip X su
seviyesi interaksiyonu ¢ok énemli (p<0.01)
olmustur.  Genotip X su  seviyesi
interaksiyonuna gore en yiikksek kok
uzunlugu 6.69 cm ile 4301 yerel
populasyonunun %75, en diistik ise her
iki genotipin kontrol grubundan (sirasiyla
2.78 ve 2.80 cm) elde edilmistir. 4301 yerel
populasyonundan GAP Mavisine gore daha
yiikksek kok uzunlugu goézlenmistir. Kok
uzunlugu degerleri de %75 aritilmis atik su
konsantrasyonuna kadar artmis ve %100
konsantrasyonunda azalmistir (Cizelge 3).
Bu durum atik su konsantrasyonlarinin %75
dozuna kadar icermis oldugu besin

yarattigin1 gostermektedir. Nitekim Khan
ve ark, (2011) nohut, mercimek ve
bezelye’de kok ve siirgiin uzunlugunun,
Dash (2012) bugday ve celtikte siirgiin
uzunlugunun, Daifi ve ark. (2015)
domateste kok uzunlugunun, Daud ve ark.
(2016) misirda siirgiin ve kok uzunlugunun,
Kardes ve ark. (2019), fasulyede siirgiin ve
kok uzunlugu, siirgiin ve kok kuru ve yas
agirliginin, belirli atik su konsantrasyona
kadar arttigini, daha yiiksek
konsantrasyonlarda azaldigini
bildirmislerdir. Bu diisiisiin ise yiiksek
konsantrasyonda atik suyun toksisitesinin
olumsuz etkisinin daha fazla olmasindan

kaynaklanabilecegi bildirilmistir (Ramana
ve ark., 2002; Yousaf ve ark., 2010).

Cizelge 5. Miirdiimiik genotiplerinin aritilmis su seviyeleri altinda kok uzunlugu

Arttilmis Atik Su Seviyeleri*™*

Genotip
Kontrol %025 9050 %75 %0100 Ortalama**
GAP Mavisi 2.78 ¢ 469b 4.24 be 431b 3.73 cd 3.95b
4301 2.80¢ 3.39d 470b 6.69 a 437b 4.39a
Ortalama** 2.79d 4.04c 447hb 5,50 a 4.05c

(**p>0.01); Ayn1 harfle gosterilen ortalamalar arasinda p>0.05 seviyesinde farklilik yoktur.

Siirgiin yas ve kuru agirligi bakimindan
genotipler ve su seviyeleri arasinda % 1
seviyesinde Onemli farklihik olmustur.
Genotip x su seviyesi interaksiyonu ise her
iki 6zellik bakimindan da 6nemsiz olmustur
(Cizelge 6). Genotipler karsilastirdiginda,
GAP Mavisi ¢esidinden 4301 lokasyonuna
gore daha yiliksek yas ve kuru agirhik
degerleri elde edilmistir. Su seviyeleri

923

incelendiginde ise hem yas hem de kuru
agirhgr degerlerinin %75 su seviyesine
kadar arttig1, %100 konsantrasyonun da ise
tekrar diislis oldugu gozlenmistir (Cizelge
6). Ikili interaksiyona gore genotiplerin yas
ve kuru agirliklart sirastyla 0.048-0.16 g ve
0.036-0.061 g arasinda degismistir (Cizelge
6).
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Cizelge 6. Miirdiimiik genotiplerinin siirgiin yas ve kuru agirliklar

Arrtilmis Atik Su Seviyeleri

Genotip Kontrol %25 %50 %75 %100 Ortalama*
*
GAP Mavisi 0.10 0.10 0.13 0.16 0.11 0.12a
4301 0.054 0.048 0.10 0.10 0.079 0.07b
Ortalama** 0.077 ¢ 0.078 ¢ 0.11ab 0.13a 0.094 bc
Arrtilmis Atik Su Seviyeleri
Genotip
Kontrol %25 %50 %75 %100 Ortalama

GAP Mavisi 0.056 0.059 0.061 0.055 0.051 0.056 a
4301 0.036 0.038 0.049 0.073 0.051 0.049b
Ortalama 0.046 b 0.048 b 0.055 ab 0.064 a 0.051b

(**p>0.01); Ayn1 harfle gosterilen ortalamalar arasinda p>0.05 seviyesinde farklilik yoktur.

Miirdiimiik genotiplerinin farkli aritilmig su Gap Mavisi  ¢esidi 4301 yerel

seviyelerindeki  kok yas ve kuru
agirliklarina ait sonuglar Cizelge 7°de
verilmistir. Buna gore kok yas ve kuru
agirliklar izerinde genotip ve su seviyeleri
arasinda fark ile genotip x su seviyesi
interaksiyonu  ¢ok  o6nemli  (p<0.01)
olmustur. Her iki o6zellik bakimindan da

populasyonuna gore daha yiliksek deger
almistir. Su seviyeleri kiyaslandiginda ise
% 75 su seviyesi diger islemlere gore daha
yiiksek olmustur. Ayrica kontrol grubuna
gore diger su seviyelerinin kok yas ve kuru
agirliklart  daha yiiksek oldugu tespit
edilmisgtir.

Cizelge 7. Miirdiimiik genotiplerinin kok yas ve kuru agirliklari

Aritilmis Atik Su Seviyeleri**

Genotip

Kontrol %25 %50 %75 %100 Ortalama**
GAP Mavisi 0.077 ab 0.090 a 0.083 ab 0.088 a 0.080 ab 0.084 a
4301 0.049 cd 0.043d 0.071 abc 0.074 ab 0.062 bcd 0.060 b
Ortalama** 0.063 b 0.067 ab 0.077 ab 0.081 a 0.071 ab

Aritilmis Atik Su Seviyeleri**

Genotip

Kontrol %25 %50 %75 %100 Ortalama**
GAP Mavisi 0.039¢ 0.041 ¢ 0.055 ab 0.064 a 0.046 bc 0.048 a
4301 0.037 cd 0.026 d 0.054 ab 0.062 a 0.048 bc 0.046 b
Ortalama** 0.032d 0.039 cd 0.054 b 0.063 a 0.047 bc

(**p>0.01); Ayni harfle gosterilen ortalamalar arasinda p>0.05 seviyesinde farklilik yoktur.

Vigor indeksi yani fide gili¢ indeksi

cimlenme oram1 ve fide fiziksel
ozelliklerinin kombinasyonu olarak
kullanilan  bir  parametredir.  Yapilan

analizler sonucunda genotip, su seviyesi ve
genotip x su seviyesi interaksiyonunun
vigor indeksi iizerine etkisinin istatistiksel
olarak %1 seviyesinde Onemli oldugu
bulunmustur.  Interaksiyon  sonuglarini
inceledigimiz zaman en yliksek vigor
indeks degeri 750 ile 4301 yerel
populasyonun %75 su seviyesinden, en
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diistik vigor indeksi degeri ise 327.4 ve
314.2 ile her iki genotipin kontrol dozundan
elde edilmistir. Genotiplere gore 4301 yerel
populasyonundan GAP Mavisi c¢esidine
gore daha yiliksek vigor indeksi elde
edilmistir.  Ortalama  vigor  indeks
degerlerine baktigimiz zaman % 75
aritilmis atik su konsantrasyonuna kadar
vigor indeksi degeri yiikselmis, % 100
konsantrasyonun da ise diisiis gézlenmistir

(Cizelge 8).
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Cizelge 8. Miirdiimiik genotiplerinin vigor indeksi

Aritilmis Atik Su Seviyeleri*™*

Genotip

Kontrol %25 %50 %75 %6100 Ortalama**
GAP Mavisi 3274 ¢ 419.4d 501.8¢c 607.5b 441.4d 459.5b
4301 314.2e 412.8d 501.5¢c 750 a 4929c 494.3 a
Ortalama** 3208 ¢ 416.1d 501.6 b 678.7 a 467.1 ¢
SONUC kullanimi. 1. Sulama ve Tarimsal Yapilar

Kurak ve yarik bolgelerde yasanan su
sikintisindan dolay:r aritilmis atik sularin
ozellikle tarim  sektdriinde  kullanim
olanaklar {izerinde durulan énemli bir konu
olmaya baslamistir. Aritilmis atik suyun
tarimda kullanilmasi hem atik yonetimi ve
hem de su kaynaklarinin yonetimi agisindan
cok dnemi bir konudur. Aritilmis atik suyun
tarimda kullanilmasiyla birlikte hem temiz
su kaynaklarina alternatif bir kaynak olacak
hem de yaptigimiz calismada da goriildigi
gibi giibre kullanimin1 azaltarak tarimda
verimi arttiracak bir rol oynayacaktir.
Bununla birlikte aritilmig atik  suyun
tarimsal sulama amaciyla kullanilmasiyla
birlikte azalan su kaynaklarina alternatif bir
kaynak olacak ve su kaynaklarinin daha iyi
yonetimi saglanacaktir. Fakat aritilmig atik
sular1 tarimsal sulama amagli kullanirken
toprak ve yeralt1 suyu kirliligi yaratmamasi
icin seyreltilerek kullanilmas1 tavsiye
edilmektedir. Bu calismada, evsel nitelikli
aritilmis atik suyun miirdiimiik bitkisinin
¢imlenmesi iizerine olan etkileri
arastiritlmistir. Calisma sonucunda 4301
yerel populasyonunun Gap mavisi ¢esidi
kadar artilmis atik suyuna olumlu cevap
verdigi belirlenmistir. Ayrica aritilmig atik
su seviyelerinin tim oOzellikleri %75
diizeyine kadar arttirdig1, %100 dozunda ise
tekrar azalttig1 goriilmistiir. Bu durum belli
seviyeye kadar atik suyun miirdiimiik
bitkisinde tesvik edici rol aldigim
gostermektedir.
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Bilecik Kosullarinda ikinci Uriin Olarak Yetistirilebilecek
Silajhik Misir Cesitlerinin Belirlenmesi

Ozet

Bu ¢alisma Bilecik ilinde ikinci iiriin olarak yetistirilebilecek 24
farkli silajlik musir gesidin (Arifiye, ADA-523, ADA-9510, ADA-
9516, AGA, Sakarya, Samada-07, Kalideas, Keravnos, Kerbanis,
Kilowatt, Kolessous, Simpatico, P2105, P9027, PR31G98, P2088,
DKC6442, DKC6308, SY-inove, SY-Gladius, SY-Antex, Dragma
ve Larigal) tarimsal ve kalite 6zelliklerinin belirlenmesi amaciyla
2020 yilinda yiritilmiistir. Calisma Tesadiif Bloklar1 Deneme
Desenine gore 3 tekrarlamali olarak kurulmustur. Silajlik musir
cesitleri hamur olum doéneminde hasat edilmis ve ¢esitlerde bitki
boyu, govde ¢ap1, yaprak sayisi, kogan sayisi, ilk kogan yiiksekligi,
kogan agirhigi, kuru ot verimi, ham protein orani, protein verimi,
asit deterjanda ¢oziinmeyen lif (ADF), notr deterjanda ¢oziinmeyen
lif (NDF), nispi yem degeri (NYD), potasyum (K), fosfor (P),
kalsiyum (Ca) ve magnezyum (Mg) icerikleri belirlenmistir. Sonug
olarak, calismada kullanilan ¢esitlerin birgogunun bolge
ekolojisinde basariyla yetistirilebilecegi gorilmils ancak, g¢esitler
arasinda incelenen ozellikler bakimindan farkliliklar olmustur.
Buna gore, kuru ot ve protein verimi ile nispi yem degeri birlikte
degerlendirildiginde, ADA-9510, Sakarya, DKC6442, DKC6308,
SY-Gladius ve Dragma gesitleri daha stiin performans ortaya
koymuslardir.

Determination of Silage Maize Varieties Grown as a Second
Crop in Bilecik Conditions

Abstract

This study was conducted to determine agricultural and quality
traits of different silage maize varieties (Arifiye, ADA-523, ADA-
9510, ADA-9516, AGA, Sakarya, Samada-07, Kalideas, Keravnos,
Kerbanis, Kilowatt, Kolessous, Simpatico, P2105, P9027,
PR31G98, P2088, DKC6442, DKC6308, SY-Inove, SY-Gladius,
SY-Antex, Dragma and Larigal) as the second crop in the
ecological conditions of Bilecik in 2020 year. The experiment was
arranged in randomized blocks design with three replications. In
the silage corn varieties harvested at dough stage, and plant height,
stem diameter, number of leaf, number of ear, first ear height, ear
weight, hay vyield, crude protein content, protein yield, acid
detergent fiber (ADF), neutral detergent fiber (NDF), relative feed
value (RFV), potassium (K), phosphorus (P), calcium (Ca) and
magnesium (Mg) content were investigated. As a result, it was seen
that many of the varieties used in the study could be successfully
grown in the ecology of the region, but differences in terms of
investigated traits among the varieties. In this respect, ADA-9510,
Sakarya, DKC6442, DKC6308, SY-Gladius and Dragma varieties
performed better than other maize varieties in terms of hay yield,
protein yield, and relative feed value.
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GIRIiS

Hayvansal gida talebinin
karsilanabilmesi i¢in mevcut hayvan
varliginin ve verimliliginin dolaysiyla da
tarla tarim1 igerisinde yem bitkileri
iretiminin  arttirilmas1  yadsinamaz  bir
gercektir. Ancak, tarim alanlarinin sinirh
olmas1 ve giderek azalmasi yem bitkileri
iretiminin  arttirtlmasmin ~ Oniindeki en
bliyiilk engellerin basinda gelmektedir.
Kaliteli kaba yem ihtiyacinin karsilanmasi
tarim alanlarinin 1yi degerlendirilerek birim
alandan daha fazla {iriin eldesi ile miimkiin
olabilir. Bu amacla o6zellikle de sulama
imkanlarinin fazla oldugu alanlarda ikinci
iirlin yem bitkisi yetistiriciliginin daha da
yaygin hale getirilmesi gerekmektedir.
Ikinci iiriin yem bitkisi yetistirmenin en
Oonemli avantajlarinin basinda hayvanlara
kaliteli kaba yem saglamak ve meralar
tizerindeki baskinin azaltilmasi
gelmektedir. Dolayisiyla da kaba yem
iiretimi artmaktadir (Cegen ve ark., 2005).
Bilecik 1ili ikinci iirlin tarimina elverisli
bolgeler arasinda yer alirken, sulanan tarim
alanlar1 bakimindan da Tiirkiye
ortalamasinin iizerinde yer almaktadir. Bu
durum, sulu kosullarda yetistirilebilecek
yem  bitkilerine  imkan  saglarken,
hayvancilik isletmelerinin ihtiyact olan
kaliteli kaba yemin daha ucuza elde
edilmesi anlamina gelmektedir (Manga ve
ark., 1991). Bu amagla kullanilabilecek en
onemli bitkilerden basinda ise silajlik misir
gelmektedir. Misirin, birim alan veriminin
yiiksek olmasi, silaj yapimina uygunlugu ve
elde edilen silajin besleme degerinin
yiiksekligi ireticiler tarafindan tercihini
daha da cazip hale getirmektedir (Ozyigit ve

Bilgen, 2005; Bayram, 2010). ikinci iiriin
olarak yetistirilecek silaj misir ¢esidinin ne
kadar erkenci olmasi istense de, bitkinin
yetistirilecegi bolge biliyilk O6nem arz
etmektedir. Nitekim o bolgede 6n bitkinin
tarlay1 ne zaman terk ettigi biliyiilk 6nem
teskil etmektedir. Ayrica, sonraki iiriiniin
ise ekim zamam silajlik misirin verim ve
kalitesine dogrudan etki etmektedir (Geren
ve ark., 2003; Atakul, 2011). Diger taraftan
ikinci iirlin olarak segilecek silajlik misir
cesit ya da gesitlerin uzun boylu, fazla
yaprak sayisina sahip, yiiksek oranda tane
baglayan ve yiliksek kocan oranina sahip
olmasi istenmektedir. Bugiin diinyada ve
iilkemiz piyasasinda ana ve ikinci iiriin
olarak yetisilebilecek c¢ok fazla sayida
silajik misir ¢esidi bulunmakta olup, bu
sayl giin gectikce artmaktadir (Karaer ve
ark., 2021). Bu ¢esitlerin her birinin verim
ve kalite ozellikleri birbirinden farkli olup,
yetistirildigi ekolojik kosullar da s6z
konusu ozellikler iizerinde 6nemli etkiye
sahiptir. Bu nedenle, ¢esitlerin farkl
ekolojik kosullarda denenmesi ve o
ekolojiye uygun cesit ya da c¢esitlerin
belirlenmesi biiyiik 6nem arz etmektedir.

Bu ¢alismada, Bilecik ili merkez ilgesinde
ikinct iirlin olarak yetistirilebilecek 24 farkli
silajlik misir ¢esidinin tarimsal ve kalite
ozelliklerinin belirlenmesi amaglanmastir.

MATERYAL ve YONTEM

Calisma  Bilecik  Seyh  Edebali
Universitesi, Tarmmsal Arastirma ve
Uygulama arazisinde yuriitilmiis,
arastirmada  kullanilan  ¢esitlere  ait
ozellikler ise Cizelge 1°de verilmistir.
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Cizelge 1. Arastirmada kullanilan silajlik misir ¢esitlerine ait bazi bilgiler

Cesit ada Cesit sahibi FAO olum grubu
Arifiye Sakarya Misir Arastirma Enstitiisii 700
ADA-523 Sakarya Misir Arastirma Enstitiisii 650
ADA-9510 Sakarya Misir Arastirma Enstitiisii 650
ADA-9516 Sakarya Misir Arastirma Enstitiisii 650
AGA Sakarya Misir Arastirma Enstitiisii 650
Sakarya Sakarya Misir Arastirma Enstitiisii 650
Samada-07 Sakarya Misir Arastirma Enstitiisii 720
Kalideas KWS Tiirk Tarim ve Ticaret A.S. 550
Keravnos KWS Tiirk Tarim ve Ticaret A.S. 700
Kerbanis KWS Tiirk Tarim ve Ticaret A.S. 680
Kilowatt KWS Tiirk Tarim ve Ticaret A.S. 200
Kolessous KWS Tiirk Tarim ve Ticaret A.S. 700
Simpatico KWS Tiirk Tarim ve Ticaret A.S. 250
P2105 Pioneer Tohumculuk Dagitim ve Pazarlama Ltd. Sti. 560
P9027 Pioneer Tohumculuk Dagitim ve Pazarlama Ltd. Sti 250
PR31G98 Pioneer Tohumculuk Dagitim ve Pazarlama Ltd. Sti 650
P2088 Pioneer Tohumculuk Dagitim ve Pazarlama Ltd. Sti 680
DKC6442 Dekalp Tohumculuk Ticaret Ltd. Sti 650
DKC6308 Dekalp Tohumculuk Ticaret Ltd. Sti 600
SY-inove Sygenta Tohumculuk Ticaret Ltd. Sti. 450
SY-Gladius Sygenta Tohumculuk Ticaret Ltd. Sti. 600
SY-Antex Sygenta Tohumculuk Ticaret Ltd. Sti. 400
Dragma Sygenta Tohumculuk Ticaret Ltd. Sti. 450
Larigal Agromar San. ve Tic. A. S. 600

tespit edilmistir. Ilin uzun yillar ve 2020 yil
vejetasyon donemine ait toplam yagis
miktari sirastyla 89.8 ve 50.8 mm olmustur.
(Cizelge 2).

Bilecik ilinin uzun yillar ile 2020 yilina ait
sicaklik, yagis ve nispi nem degerleri
Bilecik Meteoroloji Bolge Miidiirliigii’nden
almmustir. Uzun yillar sicaklik ortalamasi
19.8 °C iken 2020 yilinda 21.2 °C olarak

Cizelge 2. Bilecik ili uzun yillar ile 2020 y1l1 vejetasyon donemine ait iklim verileri

Aylar Sicaklik (°C) Yagis (mm) Nem (%0)

Uzun yillar 2020 Uzun yillar 2020 Uzun yillar 2020
Temmuz 234 22.9 16.0 1.2 60.3 63.2
Agustos 23.5 23.3 11.2 6.5 62.0 57.7
Eyliil 18.5 21.4 22.5 8.0 61.0 65.2
Ekim 13.9 171 40.1 35.1 69.0 66.6
Ortalama 19.8 21.2 63.1 63.2
Toplam 89.8 50.8

Deneme alaninin toprak 6zellikleri, killi
tinl1 blinyeye sahip, pH bakimindan hafif

alkali (7.78), orta seviyede kire¢li (% 6.84)
ve hafif tuzlu (% 0.045) bir yapiya sahiptir.
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Deneme topraginin fosfor icerigi (22.16
kg/da) ve potasyum degeri fazla olup (66.9
kg/da), organik madde miktar1 ise orta
seviyede (% 2.26) tespit edilmistir.

Deneme Bilecik ekolojik kosullarinda
ikinci {iriin olarak 03.07.2020 tarihinde ve
Tesadiif Bloklar1t Deneme Desenine gore, 3
tekrarl1 olarak kurulmustur. Deneme mibzer
ile kurulmus olup, sira lizere 17 cm, sira
arast 70 cm, parsel uzunlugu ise 5 m ve 4
sira olacak ayarlanmistir. Tohumluk miktar1
dekara 12000 adet tohum olarak
hesaplanmistir. Ekim ile birlikte dekara 8
kg P2Os gelecek sekilde DAP giibresi ve
yaris1 ekimle diger yarisi da bitkilerin 40-50
cm boylandiklarinda, dekara toplam 10 kg
N gelecek sekilde tire (% 46 N) giibresi
uygulanmistir. Bitkilerde sulama islemi,
¢imlenme donemine kadar yagmurlama,
daha sonra ise damlama sistemi ile
gerceklestirilmistir. Yabanci ot miicadelesi
ve bogaz doldurma islemi yapmak icin
bitkilere 2 kez de el capast yapilmistir.
Silajlik misir ¢esitlerinin hasat islemi hamur
olum doneminde  gerceklestirilmistir.
Calismada bitki boyu, govde ¢api, yaprak
sayisi, ilk kocan yiiksekligi, kocan sayisi,
kogan agirligi, kuru ot verimi, ham protein
oran1 ve verimi, asit deterjanda ¢oziinmeyen
lif (ADF) ve nétral deterjanda ¢oziinmeyen
lif (NDF), nispi yem degeri (NYD),
potasyum (K), fosfor (P), kalsiyum (Ca),
Magnezyum (Mg) icerikleri belirlenmistir.
Hasat sonrasinda elde edilen 6rnekler 60
°C’de sabit agirliga gelene kadar
kurutularak laboratuvarda 1 mm elek ¢apina
sahip degirmende Ogitiilmiis ve analize
hazir duruma getirilmistir. ~ Ogiitiilen
orneklerin ham protein, ADF, NDF, K, Ca,
P ve Mg oranlann Yozgat Bozok
Universitesi Ziraat Fakiiltesi Tarla Bitkileri
Boliimii Laboratuvarinda bulunan Near
Infrared Reflectance Spectroscopy (Foss
6500) cihaziyla IC-0904FE paket programi
kullanilarak belirlenmistir. Ham protein
orani ile kuru ot veriminin carpilmasi ile
protein verimi belirlenmistir. Nispi yem
degeri ise Rohweder ve ark. (1978)’in
bildirdigi yonteme gore asagidaki sekilde
belirlemistir.

Sindirilebilir kuru madde (SKM) =88.9-
(0.779x%ADF)

Kuru madde tiiketimi=120/NDF
Nispi Yem Degeri (NYD)=
(%SKM)x(%KMA)*(0.775)

Elde edilen sonuglar SPSS 22.0 istatistik
paket programi kullanilarak, Tesadif
Bloklar1 Deneme Desenine gore analiz
edilmistir. Islemler arasindaki farkliliklar
Duncan coklu karsilastirma testi ile ortaya
konulmustur.

BULGULAR ve TARISMA

Bilecik ekolojik kosullarinda 2020
yilinda ikinci {riin olarak 24 farkli silajlik
misir  ¢esidiyle  yiiriitiilen  calisma
sonucunda bitki boyu, gévde capi, yaprak
sayis1 ve kogan sayisi lizerinde cesitlerin
etkisi ¢ok Onemli (p<0.01) olmustur
(Cizelge 3). En uzun bitki boyu istatistiksel
olarak ayn1 grupta yer alan Arifiye (3.26 m),
ADA-523 (3.17m), AGA (3.22 m), Sakarya
(3.20 m), Samada-07 (3.31 m) , DKC6308
(314 m) ve SY-Gladius (3.35 m)
cesitlerinde belirlenmistir. Farkl
ekolojilerde yiiriitiilen ¢aligmalarda silajlik
muisira ait bitki boyu 1.68-3.15 m arasinda
degismistir (Erdal ve ark., 2009; Cengiz ve
ark., 2011; Ozata ve Kapar, 2011). Bu
sonuclar bitki boyu {lizerinde c¢esidin ve
ekolojinin etkisinin 6nemli oldugunu agikga
ortaya koymaktadir. Diger taraftan Kavut
(2009) cesitlerin  erkenci veya gecci
olmasimin da bitki boyunu etkiledigini
vurgulamaktadir. Calismada en diistik bitki
boyun erkenci ¢esit olan Kilowatts (2.13 m)
ve Simpatico (2.30 m)’dan elde edilmistir
(Cizelge 3). Silajlik misir ¢esitlerinin govde
capt 1.94 (Keravnos) - 2.68 (Arifiye) cm
arasinda  olmustur.  Ozsisli  (2010),
Kahramanmaras kosullarinda iki yil stireyle
yuriittiigli ¢aligmada farkli silajlik musir
cesitlerinin govde c¢apinin 1.42-1.63 cm,
Ayaz ve ark. (2013) izmir kosullarinda
2.08-2.53 cm, Seydesoglu ve Saruhan
(2017) ise Diyarbakir kosullarinda 2.01-
2.84 cm arasinda degistigini bildirmistir.
Ikinci iiriin olarak yetistirilen silajlik misir
cesitlerinin kogan sayis1 1.07 ile 1.80 adet
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arasinda degisim gostermis olup, cesitlerin
ortalama kocan sayisi ise 1.34 adet olmustur
(Cizelge 3). Bulut ve ark. (2008) Erzurum
Ovasi ekolojik kosullarinda 2004 ve 2005
yillarinda yiirtittiikleri aragtirmada 17 farkli
silajlik musir ¢esidinin ortalama kogan
sayisinin 1.20 adet oldugunu bildirmistir.
Mevcut calisma ile s6z  konusu
aragtirmacilarin  yirittiikleri  ¢alisma
arasinda farkliklar kullanilan c¢esitlerden
kaynaklandigi tahmin edilmektedir.

En fazla yaprak sayisi istatistiksel olarak
ayni grupta yer alan Arifiye (17.40 adet),
ADA-9516 (16.40 adet), AGA (15.87 adet),

Samada-07 (17.00 adet), SY-Gladius (16.77
adet) ve SY-Antex (16.00), en disik ise
12.27 adet ile P9027 ¢esidinden elde
edilmistir.  Silajik  musir  gesitlerinin
ortalama yaprak sayisi ise 14.92 adet
olmustur (Cizelge 3). Farkli bolgelerde
degisik silajlik misir ¢esitleri ile yiiriitiilen
caligmalarda ¢esitlerin yaprak sayis1 12.50
ile 18.46 adet arasinda degismistir (Giirel,
2007; Ergiil, 2008). Bulunan degerlerin
farkli arastiricilarin  degerlerinden diisiik
olmast; ekolojik, yetistirme donemi, gesit
ve  toprak  yapist  farkliliklarindan
kaynaklanmaktadir.

Cizelge 3. Cesitlere ait bitki boyu, gévde capi, kocan sayis1 ve yaprak sayisi degerleri

Cesitler Bitki boyu Govde cap1 Kocan sayisi Yaprak sayisi
(m)** (cm)** (adet)** (adet)**
Arifiye 3.26 abc 2.68 a 1.67 ab 17.40 a
ADA-523 3.17 a-e 2.49 a-d 1.73ab 14.77 e
ADA-9510 3.04 c-h 2.51 a-d 1.13 de 14.73 e
ADA-9516 3.01d-h 2.23e-h 1.07e 16.40 a-d
AGA 3.22 a-d 2.51 a-d 1.67 ab 15.87 a-e
Sakarya 3.20 a-d 2.12 ghi 1.13 de 15.73 b-f
Samada-07 3.31ab 2.53 a-d 1.80a 17.00 ab
Kalideas 2.641 2.00 1 1.13 de 13.67 hii
Keravnos 2.671 1.941 1.13 de 15.13 d-h
Kerbanis 2.66 1 2.01 h1 1.07e 13.20 1
Kilowatt 2.13] 2.64 ab 1.47 a-e 14.40 e+
Kolessous 3.09 b-g 2.57 abc 1.40 a-e 14.40 e+
Simpatico 2.30 ] 2.04 i 1.40 a-e 15.47 b-g
P2105 2.94 f1 2.22 e-h 1.20 cde 14.20 f1
P9027 2.83 hiui 2.21e-h 1.47 a-e 12.27 i
PR31G98 3.03 c-h 2.46 a-e 1.07e 14.53 e-1
P2088 2.96 e-1 1.951 1.07e 13.73 hii
DKC6442 2.93 f1 2.15 f41 1.40 a-e 13.87 ght
DKC6308 3.14 a-f 2.43 a-e 1.33 b-e 14.60 e-1
SY-inove 3.06 c-g 2.39 b-f 1.40 a-e 13.73 hii
SY-Gladius 3.35a 2.65 ab 1.60 abc 16.77 abc
SY-Antex 2.76 1 2.30d-g 1.07e 16.00 a-e
Dragma 2.89 ghi 2.67 a 1.33 b-e 15.40cqg
Larigal 2.82 hii 2.34 1.53 a-d 14.73 e-1
Ortalama 2.93 2.33 1.34 14.92
**(p<0.01).
Cizelge 4’de Bilecik ekolojik kosullarinda degerleri verilmistir. Buna gore tim

ikinci {irlin olarak 24 farkli silajlik misir
cesidine ait kocan agirhigi, ilk kogan
yiiksekligi, kuru ot ve protein verim

Ozellikler tzerinde g¢esitlerin etkisi ¢ok
onemli (p<0.01) olmustur.
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Cizelge 4. Cesitlere ait kogan agirligy, ilk kogan yiiksekligi, kuru ot ve protein verim degerleri

Cesitler Kocan agirhg Ik kocan Kuru ot verimi Protein verimi

(g9)** yiiksekligi (m)** (kg/da)** (kg/da)**
Arifiye 560.07 a 172 a 2718.33 a-g 221.99 g-i
ADA-523 393.20 efg 1.39 cf 2723.33 a-g 229.66 e-i
ADA-9510 390.80 e-h 1.53 bc 3068.00 a-e 313.88 a-e
ADA-9516 398.53 d-g 1.38 c-f 3338.67 ab 308.51 a-f
AGA 457.60 ¢ 1.33d-h 3063.67 a-e 306.10 a-g
Sakarya 394.87 d-g 0.92] 3490.00 a 366.13 a
Samada-07 394.20 d-g 1.55b 3025.67 a-e 275.99 b-1
Kalideas 434.07 cde 1.38 c-f 2268.67 efg 195.07 1
Keravnos 394.20 d-g 0.88 jk 2278.33 efg 183.14 i
Kerbanis 465.53 ¢ 1.10 1 2798.33 a-f 234.81 d-i
Kilowatt 322471 0.73k 1983.00 g 176.98 i
Kolessous 454.67 cd 1.40 b-e 2320.33 d-g 194.47 1
Simpatico 314.531 0.87 jk 2141.67 fg 163.82 i
P2105 470.47 ¢ 1.10 1 2625.00 b-g 219.18 hii
P9027 366.40 f-1 1.18 hu 2496.33 cg 227.51 e-i
PR31G98 325.001 1.47 bcd 3098.33 a-d 331.05 abc
P2088 331.37 1.13 1 2519.33 c-g 226.44 f-i
DKC6442 385.97 e-h 1.13 1 3217.67 abc 341.55 ab
DKC6308 388.13 e-h 1.22 1 3258.00 abc 316.95 a-d
SY-inove 425.20 c-f 1.25e-1 3289.67 abc 296.34 a-h
SY-Gladius 530.07 ab 1.35d-g 3302.67 abc 320.81 a-d
SY-Antex 347.93 ght 1.20 ghi 2695.33 a-g 237.29 d-i
Dragma 397.00 d-g 1.19 ghi 3096.33 a-d 310.64 a-f
Larigal 478.07 bc 0.98 ij 2740.67 a-g 245.95 c-i
Ortalama 409.18 1.22 2814.89 260.18

**(p<0.01)

En yiiksek kocan agirhigi 560.07 g ile
Arifiye ve 530.07 ile SY-Gladius, en diisiik
ise Kilowatt (322.47 g), Simpatico (314.53
g) ve PR31G98 (325.00 g) cesitlerinde
tespit edilmistir (Cizelge 4). Mese ve
Giillimser  (2020)  Bilecik  ekolojik
kosullarinda ve ana irlin silajhk musir
yetistiriciliginde  farkli  silajlik  musir
cesitlerinin kogan agirliginin 337.89-534.60
g arasinda degistigini bildirmistir. En uzun
ilk kogan yiiksekligi 1.72 m ile Arifiye, en
kisa ise 0.73 m ile Kilowatt c¢esidinde
belirlenmistir  (Cizelge  4). Farkli
arastiricilar tarafindan yiiriitiilen
caligmalardan elde edilen silajlik misirlara
ait ilk kogan yiiksekligi 0.99 ile 2.08 m
arasinda degismistir (Han, 2016; Yildiz ve
ark., 2017; Oner ve Giines, 2019). Mevcut
calismada belirlenen degerler s6z konusu
arastiricilarin  bulgularindan  diisiik  olup,
farkliklarin ise c¢esit, ekim zamanmi ve
uygulanan kiiltiirel islemlerden

kaynaklandigr tahmin edilmektedir. Tas
(2010) bitki boyu ile ilk kogan yiiksekligi
arasinda dogru bir oranti oldugunu
belirtmektedir. Calismada en distk ilk
kogan yiiksekligi yine en diisiik bitki
boyuna sahip Kilowatt (0.73 m) ve
Simpatico (0.87 m) cesitlerinde
belirlenmistir. En yiiksek kuru ot verimi
2718.33 kg/da (Arifiye) — 3490.00 kg/da
(Sakarya) arasinda degismistir. Calismada
cesitler arasinda kuru ot verimi bakimindan
farkliliklar ortaya ¢ikmis olup, bu durum
cesitlerin genetik oOzellikleri ile ¢evre
faktoriiniin bir sonucudur (Turgut, 2000).
Diger taraftan Kilic ve Giil (2007) silajlik
misirlara ait kuru ot verimleri ile bitki boyu
arasinda yiikksek ve pozitif bir iliski
bulundugunu ve bitki boyu fazla olan
gesitlerin  verim bakiminda da (istiin
olduklar1 belirtmektedir. Calismada
belirlenen kuru ot verimi sonuglart soz
konusu arastiricilarin bulgular1 ile uyumlu
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olup, en diisiik kuru ot verimi en diisiik bitki
boyuna sahip Kilowatt ¢esidinden (1983.00
kg/da) elde edilmistir. Iptas ve ark.
(2002)’min  Tokat kosullarinda yiiriitmiis
olduklar1 ¢alismada farkli silajlhik misir
cesitlerinin ortalama kuru ot verimi 2369
kg/da, Geren ve ark., (2003)’nin ise Izmir
kosullarinda 2676 kg/da olarak
belirlenirken, Erdal ve ark. (2009)’nin
Antalya kosullarinda yiiriitmiis olduklari
caligmada silajlik misir ¢esitlerinin kuru ot
verimi 1877-2922 kg/da, Seydesoglu ve

kosullarinda 1656-2556 kg /da arasinda
degismistir. En yiiksek protein verimi
296.34 (SY-inove) — 366.13 (Sakarya)
kg/da  arasinda  degismistir.  Farkh
arastiricilar tarafindan yapilan silajlik misir
caligmalarinda protein verimi 37.0-405.6
kg/da arasinda degismistir. (Akdeniz ve
ark., 2004; Simsek, 2006; Bulut ve ark.,
2008; Kusvuran ve ark., 2015; Okan, 2015;
Sen, 2017). Arastirma sonucunda silajlik
misirlarda belirlenen protein veriminin s6z
konusu arastiricilarin - belirlemis oldugu

Saruhan  (2017)’in ise  Diyarbakir bulgular ile benzerlik gostermistir.
Cizelge 5. Cesitlere ait ham protein, ADF, NDF ve NYD degerleri
Cesitler Ham protein ADF oram NDF oram Nispi yem degeri**
oram (%)** (%)**
Avrifiye 8.17 h1 37.16 c-f 55.90 def 101.80 cde
ADA-523 8.36 ghi 37.77 cf 57.77 cde 97.62 c-f
ADA-9510 10.29 a-d 39.02 b-e 58.80 cde 126.45a
ADA-9516 9.25 b-h 42.53 bc 63.66 abc 100.34 c-f
AGA 9.98 a-f 32.95 fgh 48.39 gh 94.38 c-g
Sakarya 10.49 abc 35.49 e-h 55.99 def 121.56 ab
Samada-07 9.14 c-h 39.14 b-e 59.55 b-e 96.60 c-f
Kalideas 8.60 f-1 36.94 c-g 57.88 cde 94.47 c-g
Keravnos 8.04 i 44.35 ab 66.39 ab 91.22 c-g
Kerbanis 8.40 gh 4733 h 84.77 e-h
Kilowatt 8.96 d-1 41.87 bed 61.75 bcd 89.82 d-g
Kolessous 8.45 ghi 69.91 a 81.55 fgh
Simpatico 7.621 34.83 e-h 52.72 e-h 68.97 h
P2105 8.33 ghi 39.83 b-e 60.31 bcd 76.32 gh
P9027 9.11d-h 31.67 gh 49.71 fgh 87.11 efg
PR31G98 10.52 ab 38.29 c-f 58.54 cde 99.86 c-f
P2088 8.97 d-1 36.51 d-h 47.13h 90.22 c-g
DKC6442 10.64 a 38.30 c-f 58.53 cde 125.78 a
DKC6308 9.75a-g 34.37 e-h 54.80 d-g 107.08 bcd
SY-inove 8.99 d-1 41.33 bed 60.58 bcd 93.48 c-g
SY-Gladius 9.73 ag 39.28 b-e 60.40 bcd 109.19 abc
SY-Antex 8.8l e-1 38.91 b-e 57.57 cde 89.84 d-g
Dragma 10.02 a-e 39.68 b-e 59.80 b-e 120.29 ab
Larigal 9.03d-h 37.41 c-f 55.39 def 97.53 c-f
Ortalama 9.15 57.45 97.76
**(p<0.01)

Silajlik musirlarin ham protein, ADF,
NDF ve nispi yem degerleri Cizelge 5’de
verilmigtir. Buna gore tiim Ozellikler
iizerinde ¢esitlerin etkisi ¢ok Onemli
(p<0.01) olmustur. En yiiksek yliksek ham
protein oran1 % 9.73 (SY-Gladius) ile %
10.64 (DKC6442) arasinda degismistir
(Cizelge 5). Yozgath (2017) farkl silajlik

misir ¢esitlerinde en yiiksek ham protein
oranint % 9.53, Erdal ve ark.. (2009) % 7.0,
Akdeniz ve ark (2004) % 6.74 olarak
belirlemislerdir. Kaliteli kaba yemlerde
ham protein oranin en az % 6 olmasi
gerekmektedir (Senel, 1986; Tan ve Serin,
1997). Calismada silajlik misir gesitlerinin
ham protein oranlar1 bu seviyenin iizerinde
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olmustur (Cizelge 5). Silajik misir
cesitlerinin ADF ve NDF igerikleri sirasiyla
% 31.52-47.56 ve % 47.13-69.91 arasinda
degismistir. Kaba yemlerin hayvanlar
tarafindan  tiiketilmesi ve rahatlikla
sindirilmesi hiicre duvar1 yapisina (lif
oranina) ve dolayisiyla da ADF ve NDF
oranina baghdir. Yem i¢erisinde bulunan lif
oraninin fazla olmasi yemin sindirilmesini
giic hale getirmektedir. Buna gore, yem
icerisinde s6z konusu her iki igerigin de
diisik olmast istenmektedir Onceki
caligmalarda silajlik misir ¢esitlerinin ADF
ve NDF oran1 % 21.0-40.9 ve % 43.0-62.20
arasinda degismistir  (Oz ve ark., 2012;
Ozata ve ark, 2012; Okan, 2015). ADF ve
NDF kullanilarak belirlen NYD en yiiksek
ADA-9510 (126.45), Sakarya (121.56),
DKC6442 (125.78), SY-Gladius (109.19)
ve Dragma (120.29) cesitlerinden, en diisiik
ise 68.97 ile Simpatico ¢esidinden elde
edilmistir (Cizelge 5). NYD, Rohweder ve
ark. (1978) tarafindan yem bitkilerinin
pazar fiyatlarinin belirlenmesi amaciyla
belirlenmis bir formiil olup, 6 kalite sinifina
ayrilmaktadir. Buna goére yemin NYD
degeri 151°den biiylik ise yem baslangig
sinifinda, 125-151 arasinda ise 1. sinifta,
103-124 arasinda ise 2. smifta, 87-102
arasinda ise 3. sinifta, 75-86 ise 4. smifta ve
75°den kiiglik oldugunda ise 5. sinifta yer
almaktadir. Calismada gesitlerin nispi yem
degeri 4. sinif ile baslangi¢ sinifi arasinda
olmustur. Yilmaz ve ark (2020) Samsun
ekolojik kosullarinda 10 farkli silajlik misir
cesidinin nispi yem degerinin 102.4 ile

137.9 arasinda oldugunu bildirmistir.
Incelenen 24 farkli silajik  musirm
potasyum, fosfor, kalsiyum ve magnezyum
icerikleri Cizelge 6’da verilmistir. Buna
gore, cesitlerin etkisi magnezyum disinda
kalan diger besin elementleri lizerinde ¢ok
onemli (p<0.01) olmustur. Ruminant
hayvanlarin saglig1 agisindan 6nem teskil
eden besin elementlerinin baginda gelen K,
P, Ca ve Mg’nin ¢ok farklh islevleri
bulunmaktadir. Bunlardan K viicudun asit-
baz dengesini saglarken (Basbag ve ark,
2011; Giirsoy ve Macit, 2017), P ve Ca ise
hayvanlarin iskelet yapisinda ve dol
veriminde etkili olmaktadir (Dua ve Care,
1999). Mg ise kemik yapisi ve sinir sistemi
acisindan Onem teskil etmektedir. Buna
gore ruminant sagligi acisindan kaliteli
kaba yemlerde K oraninin en az % 0.8,
P oraninin % 0.21, Ca igeriginin % 0.18 -
0.44 ve Mg igeriginin ise % 0.04 - 0.10
arasinda olmasi1 gerekmektedir (Kidambi ve
ark., 1989; Yozgatli, 2017). Calismada
silajlik musir gesitlerinin K, P, Ca ve Mg
icerikleri  sirasiyla %  1.930-2.820,
% 0.282-0.353, % 0.207-0.427 ve
% 0.083-0.160 arasinda degismis ve tim
elementler istenen diizeylerin arasinda
olmustur (Cizelge 6). Mese (2021) Bilecik
ekolojik kosullarinda ve ana {iriin silajlik
musir yetistiriciligide farkl cesitlerin K, P,
Ca ve Mg igeriginin sirastyla % 1.953-
2.762, % 0.238-0.335, % 0.195-0.457 ve
% 0.118-0.196 arasinda  degistigini
bildirmistir.
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Cizelge 6. Cesitlere ait K, P, Ca ve Mg degerleri

Cesitler Potasyum (%)**  Fosfor (%0)**  Kalsiyum (%0)**  Magnezyum (%)
Arifiye 1.930 h 0.329 bc 0.410 ab 0.160
ADA-523 2.543 a-g 0.292 e-1 0.260 c-f 0.140
ADA-9510 2.773 ab 0.353a 0.380 ab 0.097
ADA-9516 2.263 b-h 0.299 e-1 0.220 f 0.097
AGA 2.473 a-g 0.2821 0.320 b-e 0.097
Sakarya 2.220d-h 0.302 e-1 0.427 a 0.100
Samada-07 2493 a-g 0.302 e-1 0.250 c-f 0.140
Kalideas 2.233 c-h 0.289 ghi 0.230 def 0.110
Keravnos 1.940 h 0.304 e-1 0.327 bcd 0.100
Kerbanis 2.033 gh 0.326 bcd 0.237 c-f 0.160
Kilowatt 2.490 a-g 0.326 bcd 0.230 def 0.133
Kolessous 2.820 a 0.306 d-h 0.227 ef 0.130
Simpatico 2.063 gh 0.312 c-f 0.330 bc 0.120
P2105 2.660 a-e 0.307 d-h 0.240 c-f 0.110
P9027 2.350 a-h 0.302 e-1 0.270 c-f 0.100
PR31G98 2.770 ab 0.326 bcd 0.230 def 0.100
P2088 2.127 e-h 0.297 e+ 0.320 b-e 0.120
DKC6442 2.760 abc 0.334 ab 0.250 c-f 0.097
DKC6308 2.690 a-d 0.285 0.400 ab 0.083
SY-inove 2.600 a-f 0.290 f-1 0.233 c-f 0.120
SY-Gladius 2.420 a-h 0.310 c-g 0.277 cf 0.083
SY-Antex 2.330 a-h 0.287 0.207 f 0.107
Dragma 2477 a-g 0.306 d-h 0.247 c-f 0.123
Larigal 2.107 fgh 0.313 cde 0.237 c-f 0.103
Ortalama 2.399 0.308 0.282 0.114
**(p<0.01)
SONUC Gerek ana gerek ikinci iiriin silajlik misir

Artan hayvansal liretimin ihtiyact olan
kaliteli kaba yemi saglamasi ve ikinci {iriin
olarak yetistirilebilmesi gibi
avantajlarindan dolay1r Diinya’da oldugu
gibi  lilkemizde de silajhk  musir
yetistiriciligi her gecen giin artmaktadir.
Ozellikle tahil iiretiminin ardindan yaz
doneminde bos kalan tarim arazilerinin
degerlendirilebilmesi sayesinde kaba yem
tretimine O6nemli katkilar saglanmaktadir.

yetistiriciliginde basarinin saglanabilmesi
icin o ekolojiye uygun cesitlerin
belirlenmesi gerekmektedir. Bu sayede
silajlik musir {liretimi yapacak iireticilere
cesitleri degerlendirmede kullanacaklari
veriler saglanabilecektir. Ayrica iilkemizde
silajlik misir iiretimi daha verimli bir
sekilde siirdiiriilebilecek ve hayvansal
iretime daha kaliteli ve daha ucuz kaba yem
saglanabilecektir. Bu calismada Bilecik ili
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ekolojik kosullarinda, 24 farkli silajlik misir
¢esidi ikinci {iriin olarak yetistirilmis, verim

ve  kalite  Ozellikleri  incelenmistir.
Calismada kullnilan cesitlerin bir¢ogunun
bolge ekolojisinde basariyla

yetistirilebilecegi goriilmiis olsada, verim
ve kalite ozellikleri bakimindan farkliliklar
gOstermistir. Buna gore, kuru ot ve protein
verimi ile nispi yem degeri birlikte
degerlendirilidginde, ADA-9510, Sakarya,
DKC6442, DKC6308, SY-Gladius ve
Dragma ¢esitleri daha iistiin performans
ortaya koymuslardir.
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Seyhan (Adana) flcesi Peyzaj Bitkilerinin Aricihk Agisindan
Degerlendirilmesi

Ozet

Bu galisma 2017-2020 yillarinda, Adana’nin Seyhan ilgesinin
rekreasyon alanlarinda kullanilan siis bitkilerinin aricilik agisindan
degerlendirilmesi amaciyla yapilmistir. Arastirmanin materyalini;
bitki  Ornekleri, bitki fotograflar1 ve floristik listeler
olusturmaktadir. Teshisi yapilan bitkilerin 65 familyaya ait 159
takson oldugu belirlenmistir. En fazla takson iceren ilk dort familya
sirastyla; Asteraceae (15 takson), Cupressaceae (12 takson),
Rosaceae (11 takson) ve Poaceae (8 takson) familyalaridir. Calisma
alaninda belirlenmis olan bu siis bitkileri; 58’1 agag, 41°1 ¢al, 17°si
sarilict ve tirmanici, 28’1 mevsimlik, 12’si ¢im ve yer oOrtiicli
bitkilerinden olusmaktadir. Bu tiirlerin 112°si ¢ift genekli, 47°si ise
tek ¢enekli bitkiler iken; 81’1 dogal, 78’1 egzotik Ozellikteki
bitkilerdir. Taksonlarin 51°i ise aromatik 6zellik gostermektedir.
Tespiti yapilan taksonlarin bal kaynagi olarak Nektar, Polen ve
Salg1 seklinde siniflandirmasi yapilarak zengin floristik yapinin
aricilik agisindan 6nemi ortaya konulmustur.

Evaluation of Landscape Plants of Seyhan (Adana) District in
Terms of Beekeeping

Abstract

This study was carried out in 2017-2020 to evaluate the ornamental
plants used in the recreation areas of Adana's Seyhan district in
terms of beekeeping. The material of the research; plant samples,
plant photos and floristic lists. It was determined that the plants
diagnosed were 159 taxa belonging to 65 families. The first four
families containing the most taxa are respectively; Asteraceae (15
taxa), Cupressaceae (12 taxa), Rosaceae (11 taxa) and Poaceae (8
taxa) families. These ornamental plants determined in the study
area; It consists of 58 trees, 41 shrubs, 17 vines and climbers, 28
seasonal, 12 grass and ground cover plants. While 112 of these
species are dicotyledonous and 47 are monocotyledonous; 81 are
natural and 78 are exotic plants. 51 of the taxa show aromatic
properties. By classifying the detected taxa as Nectar, Pollen and
Secretion as honey source, the importance of the rich floristic
structure in terms of beekeeping has been revealed.
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GIRIS

Bu calisma, 2017-2020 yillar1 arasinda
iilkemizin metropol sehirlerinden olan
Adanamin merkezide bulunan Seyhan
ilcesindeki rekreasyon alanlarinda ekimi ve
dikimi yapilmis, peyzaj amagh kullanilan
dis mekan siis bitkilerinin bilimsel adlarini
tespit etmek ve aricilik  yoniinden
degerlendirilmesi amaciyla yapilmistir.
Ayn1 zamanda bu bitkilerin fitocografik
ozellikleri, hayat formlari, Tiirk¢e isimleri,
bitkiler arasinda yerli ve egzotik bitki
varlig1 da tespit edilmistir. Arastirma alani
olan Seyhan il¢esinde yazlar sicak ve kurak
olmasina karsin, golgeleyici nitelikteki
bitkilerin  dikimi  diisik  tutulmus,
golgeleyici niteligi bulunmayan, fon ve
estetik amacglh kullanilan; palmiye, hurma
ve benzeri grup egzotik bitkilerin dikimine
agirlik verilmistir. Peyzaj ve rekreasyon
amacl calismalardaki carpiklik,
calismalarin biitiinlestirici olmayist,
nitelikli se¢ici planlamalarin yapilmayisi ve
siis bitkileri acisindan amacl olarak estetik
bitkisel doku dikiminin olmayis1 bolgede ve
iilkemizde biiylik bir problem teskil etmeye
baslamistir. Tirkiye'deki kiiltiir bitkileri
grubunda yer alan siis bitkileri {izerine
yapilan taksonomik ¢alisma ve arastirmalar
az ve yetersizdir (Yiicel, 2007). Yapilan
incelemeler sonucunda, arastirma alani
olarak sec¢ilen Seyhan (Adana) ilgesi
rekreasyon alanlarinda kullanilan  siis
bitkileri {izerine herhangi bir arastirma
yapilmadigi anlasilmistir. Orijinallige sahip
olan bu alanin siis bitkileri, floristik
taksonomik listesi ve silis bitkilerinin
aricilik acisindan degerlendirilerek, nektar,
polen ve salgt gruplarinin belirlenmesi ile

taksonomiye ve tarim tirtinleri
yetistiriciligine katki saglanmasi
amaclanmistir.
MATERYAL ve YONTEM

Stis  bitkileri  teshisinde = materyal

toplamanin bazi sakincalar1 ve ¢ekinceleri
oldugu bilinmektedir. Bu sakincalardan en

onemlileri ise suis bitkilerinin
koparilmasinin yasalar geregi sug teskil
etmesi ve bazi agaclarin anit agag

940

kapsaminda  degerlendirilmesi  olarak
sOylenebilir. Bu nedenle arastirma
materyali secilirken daha cok kontrolli
materyal  teminine  gidilmistir.  Bu
materyaller ise, 2017-2020 yillar1 arasinda
Seyhan il¢esi merkezindeki; Merkez Parki,
Inonii Parki, Atatiirk Parki, Mimar Sinan
Parki, Dilberler Sekisi Parki ve peyzaji
yapilmis cadde ve kavsaklardan cekilen
resimler, alinan notlar, yetkililerden temin
edilen  materyaller ~ve  taksonomik
listelerdir.  Yapilan arazi  ¢alismasi
sonucunda; Baraj yolu, Dilberler Sekisi,
Merkez park, Inonii parki, Atatiirk parki ve
peyzaj c¢alismast yapilmig yol ve cadde
kenarlarindan ~ alinan  Ornekler  ve
materyaller ilk olarak Seyhan Belediyesi
Park ve Bahge Miidiirliigli destegi ile ticari
tescillerden ve teshis atlaslarindan bilimsel
olarak  teshis  edilmistir.  Bitkilerin
teshisinde Davis (1965-1985), Davis ve ark.
(1988), Giiner ve ark. (2000) adh
caligmalardan temel eser olarak
yararlanilmistir. Teshisleri yapilan bitki
materyallerinin  sunumu alfabetik olarak
verilmistir. Teshis edilmis her bir tiiriin
etiket olarak, once species kategorisinden
baslayarak sirasiyla; familya, orijin, Tiirk¢e
ismi, lokalitesi ve Nektar, Polen ve Salgi
grubu olarak verilmistir. Tiirkiye’de dogal
olarak yayilis gosteren bitkiler dogal, dogal
olarak yayilis gostermeyenler ise egzotik
olarak belirtilmistir. Teshis edilmis tiirlerin
otorleri tiir isminin hemen yaninda
verilmistir. Kiiltiir bitkisi olanlara da cv.
olarak Latince ismin sonunda verilmistir.

BULGULAR

Arastirma alan1 olan Seyhan merkez
ilcesinde (Adana), rekreasyon alanlarinda
uygulanan peyzaj bitkileri ve ariciliga
katkisin1 ve nektar, polen ve salg1 gruplar
tespit edilerek sunulmustur. Calismada 65
familya ya ait 159 tiir siis bitkisi tespit
edilmistir. Bu siis bitkilerinin; 58’1 agac,
41’1 ¢ali, 17’si sarilict ve tirmanici, 28’1
mevsimlik, 12’si ¢im ve yer Ortiicli ve 3’0
kaya ve su bitkisi formundadir. Tespit
edilen 159 tiirtin; 117’si ¢ok yillik, 42’si tek
yilliktir. Bu tiirlerin 112’si ¢ift ¢enekli,
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bitkilerin; 95’1 Nektar, 160’1 Polen ve 37’si
Salg1 grubu bitkiler olarak belirlenmistir.

47’s1 ise tek ceneklidir. Bu tilirlerin 81’1
dogal, 78’1 de egzotiktir. Taksonlar arasinda
51’1 aromatik Ozellik gostermektedir. Bu

Cizelge 1. Seyhan (Adana) ilgesine ait parklarda bulunan agag¢ formu peyzaj bitkileri ve nektar, polen,

salg1 gruplart

Tiir Ismi Tiirkce Adi Familya N-P-S Grubu
Abies cilicica Ant. Toros Goknart Pinaceae P
Albizia julibrissin Baker. c.v. ipek Fabaceae N-P
Acer barbinerve Maxum Cin Akgaagaci Sapindaceae P-S
Acer palmatum Thunb. c.v. Japon Akgaagaci Aceraceae P-S
Araucaria araucana K. Koch. c.v. Sili Arokaryast Araucariaceae P
Araucaria heterophylla Salish. c.v. Salon Cam Araucariaceae P
Camellia japonica nois L. Kamelya Theaceae N-P
Cedrus atlantica glauca Endl. c.v. Atlas Sediri Pinaceae P-S
Cedrus libani A. Rich. c.v. Liibnan Sediri Pinaceae P-S
Celtis australis L. Citlembik Cannabaceae P
Cerecis siliquastrum L. c.v. Erguvan Fabaceae N
Cereus repandus Haw. c.v. Kaktiis Cactaceae P-S
Chamaecyparis lawsonia L. c.v. Melez Servi Cupressaceae P-S
C. lawsonianaaurea Parl. c.v. Limon Servi Cupressaceae P-S
Citrus reticulata Blanco. c.v. Mandalina Rutaceae N-P
Citrus aurantium L. Turung Rutaceae N-P
Citrus paradisi Macfad. c.v. Greyfurt Rutaceae N-P
Cupressocyparis goldrider Dal. c.v. Yalanci Servi Cupressaceae P-S
Cupressocyparis leylandii Dal. c.v. Melez Servi Cupressaceae P-S
gtjl?ressus arizonica glauca Greene. Mavi Servi Cupressaceae P
Cupressus sempervirens L. Akdeniz Servisi Cupressaceae P-S
Eriobotrya japonica Thunb Malta Erigi Rosaceae N-P
Eucalyptus obliqua L'Her. c.v. Sinek Agact Myrtaceae N-P-S
Ficus elastica Roxb. c.v. Kauguk Agact Moraceae P
Fraxinus americana L. c.v. Adi Digbudak Oleaceae P-S
Jacaranda mimosifolia D. Don. c.v. Jakaranda Bignoniaceae N-P
Juniperus horizontalis Moen. c.v. Yayilic1 Ardig Cupressaceae P-S
Juniperus media pfitzeriana L. c.v. Altuni Ardig Cupressaceae P-S
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Cizelge 1. Seyhan (Adana) ilgesine ait parklarda bulunan aga¢ formu peyzaj bitkileri ve nektar, polen,

salg1 gruplar1 (devam)

Tiir ismi Tiirkce Ad Familya N-P-S Grubu
Juniperus sabina L. Sabin Ardict Cupressaceae P-S
Ligustrum lucidum W.T. c.v. Adi Kurtbagi Oleaceae P-S
Maclura pomifera Raf. c.v. Yalanci Portakal Moraceae P-S
Magnolia grandiflora L. c.v. Yaprakli Manolya Magnoliaceae N-P
Morus nigra L. c.v. Karadut Moraceae P
Musa sapientum L. c.v. Muz Musaceae P
Musa velutina L. c.v. Pembe Muz Musaceae P
Olea europaea L. Zeytin Oleaceae P
Phoenix dactylifera L. c.v. Hurma Arecaceae P
Picea abies L. c.v. Avrupa Ladini Pinaceae P-S
Picea glauca Voss. c.v. Ak Ladin Pinaceae P-S
Picea orientalis Link. c.v. Dogu Ladini Pinaceae P-S
Pinus brutia Tenore. Kizil Cam Pinaceae P-S
Pinus pinea L. Fisitk Camu Pinaceae P-S
Pinus sylvestris L. c.v. Sar1 Cam Pinaceae P-S
Platanus x acerifolia Aiton. c.v. Londra Cinar1 Platanaceae P
Platanus orientalis L. c.v. Dogu Cinar1 Platanaceae P
Prunus cerasifera Ehrh. Kiraz Erigi Rosaceae N-P
Prunus mahalep L. c.v. Mahlep Rosaceae N-P
Punica granatum L. Nar Lythraceae N-P
Quercus pontica K. Koch. .

Q. petraea (Mattusch.) Liebl. ssp. g' Ifarad' M.e$651 Eagaceae Eg
pinnatiloba (C. Koch.) Menit.END. 0gu mesest agaceae

Styphnolobium japonicum L. c.v. Japon Soforasi Rosaceae N-P
Taxus baccata fastigiata aurea L. Altuni Atlas Sediri Taxaceae P-S
Thevethia peruviana L. c.v. Peru Zakkumu Apocynaceae N-P
Thuja occidentalis L. c.v. Bat1 Mazis1 Cupressaceae P-S
Thuja occidentalis smaragd L. c.v. Mazi Cupressaceae P-S
Thuja occidentalis sunkist L. c.v. Cinar Akgaagag Cupressaceae P-S
Tilia platyphillos Scop. B.Yapr. Ihlamur

Alcea calvertii (Boiss.) Boiss.END. Hatmi Malvaceae N-P
Washingtonia filifera Lindl. c.v. Palmiye Arecaceae N-P
Ziziphus jujuba L. c.v. Hiinnap Rhamnaceae N-P

Cizelge 2. Seyhan (Adana) ilgesine ait parklarda bulunan ¢im ve yer ortiicti formu peyzaj bitkileri ve

nektar, polen, salgi gruplari

Tiir ismi Tiirkce Adi Familya N-P-S Grubu
Carex evergold L. c.v. Altuni Kareks Cyperaceae P
Carex oshimensis L. c.v. Ters Kareks Cyperaceae P
Dianthus alpinus L. c.v. Cin Karanfili Caryophyllaceae N-P
Festuca arundinacea Schreb. Kamigs1 Yumak Poaceae P
Festuca glauca Vill. Mavi Yumagi Poaceae P
Lolium multiflorum Lam. italyan Cimi Poaceae P
Lolium persicum Boiss. fran Cimi Poaceae P
Lolium perene L. Ingiliz Cimi Poaceae P
Malva parviflora L. Ebegiimeci Malvaceae N-P
Ophiopogon japonicus L. f. Osmanli Cimi Asparagaceae N-P
Oxalis rosea L. Eksi Yonca Oxalidaceae N-P
Poa pretensis L. Cayir Salkim Otu Poaceae P
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Cizelge 3. Seyhan (Adana) ilgesine ait parklarda bulunan ¢ali formu peyzaj bitkileri ve nektar, polen,

salg1 gruplari

Tiir ismi Tiirkce Adi Familya N-P-S Grubu
Abelia grandiflora R.Br. c.v. Biiyiik Cigekil Caprifoliaceae N-P
Agave americana L. c.v. Avize Amaryllidaceae P-S
Berberis thunbergii L. c.v. Kadin Tuzlugu Berberidaceae N-P
Bougainvillea spectabilis Wild. c.v. Begonvil Nyctaginaceae N-P
Buddleja davidii Franch. c.v. Kelebek Calist Scrophulariaceae N-P
Buxus sempervirens L. Adi Simsir Buxaceae N-P
Callistemon citrinus Curtis. c.v. Fir¢a Calist Myrtaceae N-P
Chaenomeles speciosa Sweet. c.v. Japon Ayvast Rosaceae N-P
(C::Caenomeles speciosa nivalis Sweet. Japon Ayvast Rosaceae N-P
Cineraria maritima L. Kiil Calist Asteraceae N-P
Cornus mas L. Kizileik Cornaceae N-P
Cotoneaster salicifolia Medik. Dag Mugmulasi Rosaceae N-P
Cotoneaster horizontalis Decne. Yayilic1 Dag Rosaceae N-P
Musmulast
Euonymus japonica Thunb. c.v. Yesil Taflan Celastraceae P-S
Fatsia japonica Thunb. c.v. Aralya Avraliaceae N-P
Hebe glaucophylla Hook. f. c.v. Yavsan Calisi Plantaginaceae P
Hebe pimeleoides Hook. f. c.v. Mor Yavsan Calist Plantaginaceae P
Hebe veronica Hook. f. c.v. Veronica Calisi Plantaginaceae P
Hydrangea macrophylla Thub. c.v. Ortanca Hydrangeaceae P
Hydrangea quercifolia Thunb. Mese Ortanca Hydrangeaceae P
Ligustrum japonicum Thunb. c.v. Japon Kurtbagri Oleaceae N-P
Magnolia liliiflora Desr. c.v. Manolya Magnoliaceae N-P
Nerium oleander L. c.v. Zakkum Apocynaceae N-P
Nerium oleander nana L Zakkum Apocynaceae N-P
Ocimum basilicum L. Feslegen Lamiaceae N-P
Photinia glomerata Rehder. Alev Calisi Rosaceae N-P
Photinia lanuginosa T. T. Yu. Giilgigek Rosaceae N-P
Pittosporum tobira L. c.v. Yildiz Calist Pittosporaceae N-P
Pittosporum tobira nana L. c.v. Bodur Calist Pittosporaceae N-P
Plumbago auriculata Lam. c.v. Kursunkok Plumbaginaceae N-P
Rhododendron alabamense L. Agelya Ericaceae N-P-S
Rhododendron cumberlandense L. Kizil Agelya Ericaceae N-P-S
Rhododendron viscosum L. Genis Agelya Ericaceae N-P-S
Rosmarinus officinalis L. c.v. Biberiye Lamiaceae N-P
Sorbus aucuparia L. c.v. Kus Uvezi Rosaceae N-P
Syringa vulgaris L. Adi Leylak Oleaceae N-P-S
Thymus bornmuelleri Velen.END. Kekik Lamiaceae
Viburnum lucidum L. Kartopu Adoxaceae N-P
Viburnum tinus L. Defne Kartopu Adoxaceae N-P
Yucca flamentosa L. c.v. Avize Asparagaceae P
Zingiber officinale L. c.v. Zencefil Zingiberaceae P
Zizania aquatica L. c.v. Yabani Piring Poaceae P

Cizelge 4. Seyhan (Adana) ilgesine ait parklarda bulunan kaya ve sulak alan formu peyzaj bitkileri ve

nektar, polen, salgi gruplari

Tiir Ismi Tiirkce Ad Familya N-P-S Grubu
Cortaderia selloana Schult. Pampas Otu Poaceae P
Phormium colensoi Hook. f. c.v. Yesil Formiyum Xanthorrhoeaceae P
Phormium tenax G. Forst. c.v. Alacali Formiyum Xanthorrhoeaceae P
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Cizelge 5. Seyhan (Adana) ilgesine ait parklarda bulunan mevsimlik formu peyzaj bitkileri ve nektar,

polen, salg1 gruplari

Tiir ismi Tiirkce Adi Familya N-P-S Grubu
Ageratum houstonianum Mill. c.v. Vapur Dumani Asteraceae N-P
Antirrhinum majus L. c.v. Aslanagzi Scrophulariceae N-P
Aster alpinus L. c.v. Yildiz Pat1 Asteraceae N-P
Calendula offcinalis L. c.v. Aymisefa Cigegi Asteraceae N-P
(C::.C.rysanthemum argyrophylium L. Kasimpat1 Asteraceae N-P
Coreopsis basalis A. Dietr. c.v. Sar1 Cigekli Gozil Asteraceae N-P
Delphinium consolida Gray. c.v. Hezaranotu Ranunculaceae P
Eschscholtzia californica Chm. c.v. Acem Lalesi Papaveraceae N-P
Euphorbia pulcherrima Willd. c.v. Atatiirk Cigegi Euphorbiaceae N-P
Gazania longiscapa Thunb. c.v. Gazanya Asteraceae N-P
Helianthus angustifolius L. c.v. Bataklik Aygigegi Asteraceae N-P-S
Linum usitatissimum L. c.v. Keten Cicegi Linaceae P
Matricaria maritima L. c.v. Papatya Asteraceae N-P
Myosotis sylvatica Ehrh. c.v. Unutma Beni Boraginaceae N-P
Allium armenum Boiss&Kot.END. Pembe sogan Amaryllidaceae N-P
Oenothers biennis L. c.v. Ezan Cicegi Onagraceae N-P
Paeonia parnassica Tza. c.v. Sakayik Paeoniaceae N-P
Papaver rhoeas L. c.v. Gelincik Papaveraceae P
Petunia axillaris Lam. c.v. Beyaz Petunya Solanaceae N-P
Petunia violacea Lam. c.v. Mavi Petunya Solanaceae N-P
Portulaca grandiflora Hook. c.v. Ipek Cigegi Portulacaceae N-P
Primula acaulis Huds. c.v. Cuha Cicegi Primulaceae N-P
Senecio cineraria L. c.v. Kanarya Cicegi Asteraceae N-P
Tagetes erectus L. c.v. Kadife Cigegi Asteraceae N-P
Tulipa cypria Turrill. c.v. Kibris Lalesi Liliaceae N-P
Viola tricolor L. c.v. Hercai Menekse Violaceae N-P
Zinnia angustifolia Kunth. B.eyaf Kirli Hanim Asteraceae N-P
Cicegi
Zinnia elegans Jacq. c.v. Turuncu .K'r,“. Asteraceae N-P
Hanim Cigegi
Zinnia tenuis Jacg. c.v. Pembe Kirli Hantm Asteraceae N-P

Cicegi

Cizelge 6. Seyhan (Adana) ilgesine ait parklarda bulunan sarilici ve tirmanici kaya ve sulak alan formu
peyzaj bitkileri ve nektar, polen, salgi gruplari

Tiir ismi Tiirkce Ad1 Familya N-P-S Grubu
Clematis species L. c.v. Duman Asmast Ranunculaceae P
Cobaea scandens L. c.v. Kokuly katedra] Polemoniaceae N-P
Qanlarl sarmasigi
Hoya carnosa L. f. c.v. Mum Cigegi Apocynaceae N-P
Hydrangea petiolaris Zuuc. c.v. Sarilict Ortanca Hydrangeaceae N-P
Ipomoea acuminata Burm. f. c.v. Mavi Sarmagik Convolvulaceae N-P
Ipomoea indica Burm. f. c.v. Mavi Boru Cigegi Convolvulaceae N-P
Ipomoea purpurea L. c.v. Giindiiz Sefas1 Convolvulaceae N-P
Jasminum fruticans L. c.v. San Cigekli Oleaceae N-P
Yasemin
Lathyrus odoratus L. c.v. K.OKI{I.U Bezelye Fabaceae -
Cigegi
Lonicera periclymenum L. Avrupa Hanimelisi Caprifoliaceae -
Mandevilla boliviensis Hook. f. c.v. Beyaz Dipladenya Apocynaceae -
Mandevilla sanderi Hemsl. c.v. Meksika Yasemini Apocynaceae -

Passiflora caerulea L. c.v.
Passiflora edulis Sims. c.v.
Polygonum baldschuanicum Regel.
c.v.

Tropaeolum peregrinum L. c.v.
Vigna caracalla L. c.v.

Carkifelek
Marugya

Coban Degnegi

Kanarya Sarmasi81
Selluka

Passifloraceae
Passifloraceae

Polygonaceae

Tropaeolaceae
Fabaceae

zZ2z zZz zzzzzZz Z
WU U UVTUVTTUVTTUVTTUT T
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m Nektar mPolen m Salg

Sekil 1. Arastirma alanindaki bitkilerin nektar, polen ve salg1 yiizdeleri

Cim ve yer ortiicli
7%

Sarilic1 ve tirmanici
11%

Mevsimlik
18%

Kaya ve su bitkisi
2%

Agag
36%

Cah
26%

Sekil 2. Arastirma alanindaki bitkilerin bitki formasyonlarina gore dagilim yiizdeleri

TARTISMA ve SONUC

Aricilikla ilgili olarak Bingél ili ve
cevresinden elde edilen propolislerin
protein  orani ve kil  miktarinin
belirlenmesine yonelik yapilan calisma
Geng, Karliova ve Solhan ilgelerinde
yiiriitiilmiistiir. Burada mese ormanlarinin
varligi s6z konusudur (Déner ve Inci,
2021). Benzer bir ¢alisma olarak; Oztiirk ve
ark. (2017), Van ili peyzaj bitkilerinin
aricilik acisindan degerlendirilmesi
caligmasi goriilmektedir. Van Merkez park
ve bahgelerinde yiiriitilen bu calisma
sonucunda, 51 familyaya ait 163 takson ar1
bitkisi olarak belirlenmistir. Belirlenen
familyalarin 3 tanesi Gymnospermae, 48
tanesi ise Angiospermae iken; tespit edilen
taksonlardan 12 tanesi Gymnospermae, 151
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takson ise Angiospermae bolimiinde yer
almaktadir. Angiospermae boliimiinde yer
alan taksonlarin 122°si ¢ift cenekli, 29
tanesi ise tek c¢eneklidir. Ayni zamanda
teshisi yapilan 163 takson igerisinde yer
alan; Quercus petraea (Mattusch.) Liebl.
ssp. pinnatiloba (C. Koch.) Menit., Alcea
calvertii ~ (Boiss.)  Boiss.,,  Thymus
bornmuelleri Velen ve Allium armenum
Boiss. et Kotschy taksonlarinin endemik
oldugu belirlenmistir. Van Merkez park ve
bahgelerinde yapilan bu ¢aligma sonucunda,
en cok takson igeren familyalar sirasi ile
Rosaceae (19), Liliaceae (15) ve Fabaceae
(13)’dir. Taksonlara ait nektar, polen ve
salgt gruplandirmalarma bakildiginda, iki
taksonun nektar,15 taksonun polen, 92
taksonun nektar-polen, 37 taksonun polen-
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salgt ve 17 taksonun ise nektar-polen-salgi
grubu ile ar1 bitkisi olarak 6nem arz ettigi
tespit edilmistir. Bu arastirmamizda ise,
Seyhan il¢esinin peyzaj bitkilerinin aricilik
acisindan  degerlendirilmesi  sonucunda
tespiti yapilan 159 bitki tiiriintin; 121’1
(%76) kapal1 tohumlu (Angiospermae), 38’1
(%24) ise acik tohumlu (Gymnospermae)
olarak belirlenirken, bu bitkilerin; 95°i
nektar (%32), 160’1 (%55) polen ve 37’si
(%13) salgt grubu Dbitkiler olarak
belirlenmistir (Sekil 1). Tespit edilen 159
tiir bitkinin; 58’1 (%36) agac, 12’si (%7)
¢cim ve yer Ortiicli, 41°1 (%26) ¢al, 17°s1
(%]11) sarilict ve tirmanict, 3’1 (%2) sucul
bitki ve 28’1 (%18) mevsimlik ¢iceklerden
olugmaktadir (Sekil 2). Ayn1 zamanda bu
bitkilerin, 112’si ¢ift ¢cenekli, 47’si ise tek
cenekli bitkilerdir. Tespit edilen 65 farkli
familya igerisinde; agaclar grubunda 23,
calilar grubunda 19, mevsimlik ¢igekler
grubunda 16, sarilic1 ve tirmanict bitkiler
grubunda 11, ¢im ve yer Ortilicii grubunda 4
ve su bitkileri grubunda ise 2 familya yer
almaktadir. En fazla {liyeye sahip ilk dort
familya ise sirasiyla; Asteraceae (15
takson), Cupressaceae (12  takson),
Rosaceae (11 takson) ve Poaceae (8 takson)
familyalaridir. Tespit edilen 159 tiiriin
117’si ¢ok wyillik, 42°si tek yilliktir.
Bunlardan 81’1 dogal, 78’1 egzotiktir.
Arastirma sonucu saptanan 159 bitkiden
51’inin  aromatik  6zellikte  oldugu
belirlenmistir. Calismamizdan elde edilen
bulgulara gore; bitkilerin %49°u egzotik, %
51’1 dogaldir. Tiirkiye gibi zengin floraya
sahip bir ililke bu kadar yiliksek oranda
yabanci bitkinin kullanilmasi sasirtict bir
durumdur. Ustelik Adana kenti bile tek
bagina dekorasyon amagli bitki ihtiyacini
karsilayabilir  niteliktedir. Aragtirma
sonucunda tespit edilen 159 bitki tiiriinden,
51’inin aromatik oOzellige sahip olmasi
alanin aromatik bitki ¢esitliligi bakimindan
oldukca zengin ve aricilik agisindan 6nemli
oldugunu gostermektedir. 159 bitki tiiriiniin
128’1 dis mekan siis bitkisi olarak, 31’1 ise
i¢ mekan siis bitkisi olarak
kullanilmaktadir. Teshis edilen taksonlar1
Tiirkiye’nin ~ i¢inde  bulundugu 3
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fitocografik bolge olan; Iran-Turan,
Avrupa-Sibirya ve Akdeniz elementlerine
gore siiflandirabilmek miimkiin
olmamustir. Ciinkii elde edilen taksonlarin
cogu egzotik bitki olup, Tiirkiye florasinda
bulunmamaktadir. Dogal yayilis alanlari,
cesitli orijin bolgelerine sahip olduklari i¢in
kitalar dikkate almarak gruplandirilmistir.
Seyhan da yapilan agaclandirma ¢aligmalart
icin yogun olarak turung ve palmiye
kullanilmaktadir. Bu bitkiler ekolojik
sartlar agisindan bolgeye uygun olmasina
ragmen, yaz aylarinda yeterince genis
golgeler meydana getirmemektedir. Yaz
aylarinda yiiksek sicakliklarin yasandigi
sehir acisindan golgelik yapan agaclarin
fazla tercih edilmemesi bir dezavantajdir.
Seyhan’da yapilan peyzaj calismalarinda
dekorasyon amacli kullanilan bitkilerin
onemli bir kismim1 mevsimlik bitkiler
olusturmaktadir. Bunun belediyeye, dolayl
yoldan da iilkeye maliyeti fazla olmaktadir.
Cinkii hem kisa araliklarla bitkiler
degistirilmekte, hem de bitkilerin dikilmesi,
sokiilmesi, bakimi i¢in ¢ok fazla is¢i
calistirilmas: gerekmektedir. Bu maliyeti
azaltmak icin daha az oranda mevsimlik
bitki kullanilmali, miimkiinse hi¢ tercih
edilmemelidir.  Ozellikle Seyhan gibi
kalabalik ilgelerde yol kenarlar1 hava
kirliginin fazla oldugu yerlerdir. Yapilan
agaclandirma calismalarinda bu hususa
dikkat edilerek; hava kirliligine dayanikli,
uzun Omiirlii, ortam kosularina uygun
(rizgar, yagislar, sicaklik vb.), vyaz
aylarinda golge yapan ve gorsel nitelikli
tirler se¢ilmelidir. Kent i¢i ekim ve dikim

caligmalarinda uzman kisilerin
bilgilerinden ve deneyimlerinden
yararlanilmalidir. Alanda yapilan

caligmalarda tiirlerin; Tiirkce ve Latince
adlan karsilikli olarak verilmemistir, bu da
florada bulunan tiirlerin halka
tanitilmasinda bir eksiklik olarak goze
carpmaktadir. Bu c¢alismada Tiirk¢e adlar
Latince adlarin tam karsisinda sunularak
gbze carpan bu eksiklik kismen de olsa
giderilmeye  calistlmistir.  Rekreasyon
alanlarinda peyzaj amaclh siis bitkileriyle
planlama ve uygulama yapanlarin; ekolojik,
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fenolojik, korolojik, taksonomik wve siis
bitkileri guruplar agisindan ¢ok yeterli ve
bilin¢li olmadiklar: tespit edilmistir. Oysa
bu tiir planlamalarda profesyonelce bilimsel
bilgi ve destek alinarak kontrollii ¢aligmalar
yapilmas1 gerekir. Bu baglamda bu
caligmanin, bu tiir alan ¢alismalarina ciddi
bir destek, kaynak ve rehber olacagi
kanaatindeyiz.
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Abstract

The species belonging to genus Indigofera with high nutritional
value and tolerance against abiotic stresses are widely distributed
in the tropics to the subtropic areas world over. In this study, two
years old stored seeds of I. zollingeriana, a potential forage used in
Indonesia, were evaluated for their tolerance to salinity stress. In
the first step, the morphology and anatomy of I. zollingeriana
seedlings under in vitro salinity stress level of 20-120 mM NaCl
were investigated after 14 days. In the second step, the 3 days old
seedlings were transferred to several concentrations of NaCl (140-
300 mM) to estimate Ldso (lethal dose). Several concentrations of
gibberalic acid (GAs) were applied to the previous estimated Ldso
(228 mM NaCl) medium for alleviating seedlings damage. It was
estimated that the increasing concentration of NaCl caused
reduction in the evaluated plant growth parameters and changed
anatomy of the root and stem cross sections. The 100% mortality
of the seedlings was noted after4 weeks on the medium containing
300 mM NaCl. Treatment of seedlings with <0.25 mg L GA;
+228 mM NaCl (Ldso) in the culture medium was effective to
reduce root damage for 4 weeks. Treatment of seedlings with >2.5
mg L? GA; + 228 mM NaCl (Ldso) showed adverse effects in
controlling damage by necrosis and blackening of roots and stems.
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INTRODUCTION

The genus Indigofera in the family
fabaceae has ~750 annual, biennial, or
perennial species that are highly tolerant to
several abiotic stresses. It has been reported
that the Indigofera’s leaves are used for
obtaining forage, natural indigo dye,
pharmaceuticals and cosmetics. Indigofera
zollingeriana Migq and other species
belonging to this genus are important forage
crops that are cultivated or grow naturally in
Indonesia and other countries. They show
tolerance to abiotic stresses like drought
(high), light floods, acidic soils, salinity
(tolerant to moderate) (Skerman, 1982;
Hassen et al., 2007), high herbage yield and
nutritional components (Abdullah and
Suharlina, 2010; Herdiawan and Sutedi,
2012; Herdiawan et al., 2013). Poor seed
germination of 24-35% has been noted due
to seed coat thickness (Abdullah 2012,
2014; Abdullah et al., 2016). Successfull
improving of low seed germination of I.
zollingeriana stored seeds has been
reported by using hot water, mechanical and
chemical scarification by imbibing with
water and sandwiching seeds in filter papers
or on agar under in vitro culture conditions
(Maesaroh and Ozel, 2019; Maesaroh and
Demirbag, 2020). Salinity stress is a major
abiotic stress limiting growth and
development of plants, damaging many
crops in many areas including Indonesia
which has about 0.44 million ha of saline
lands (Mulyani et al., 2010). Karolinoerita
and Yusuf (2020) have reported that areas
near coasts are highly prone to salinization.
The 1. zollingeriana with high protein
content is considered suitable for
cultivation and improving the soil structures
due to its tolerance against salinity and
could be recommended for forage
production in sub-optimal areas as they
adapt well in these areas. Various methods
are being applied to reduce negative impact
on plants in response to salinity stress.
Adding Ca and hydrogen peroxide have
ameliorated and enabled cultivation of
statice and triticale in these areas (Akad and
Ozzambak, 2013; Demirbas and Balkan,
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2018). Moghaddam et al. (2020) has
reported the succesfull use of salicylic acid
on Lathyrus sativus under salt stress
conditions and for improving seed
germination,  seedling growth, and
physiological traits. The application of
exogenous ascorbic acid has positive
impact on enhanching chlorophyll A, the
total chlorophyll contents and reduction of
antioxidant enzymes level,
malondialdehyde and hydrogen peroxide
contents of maize under salinity stress
(Dogru and Torlak, 2020). Abiotic stresses
alter phytohormones level which involve
the mechanisms of plant tolerance or
susceptibility led to decreased plant growth
(Morgan, 1990; Eyidogan et al., 2012; Igbal
et al., 2012). The endogenous gibberalic
acid play an important role in regulating the
signal pathways, in seed germination, plant
growth and decrease in response to salinity
stress (Igbal et al., 2012). There is limited
information on I. zollingeriana’s salt
tolerance. Therefore, the it is a need to
identify the level of its salt tolerance
responses on morphological and anatomical
features of the plant. The study aimed to
observe morphological and anatomical
responses, determine salt tolerance levels
and effect of adding exogeneous GAsz for
improving its ability on 1. zollingeriana
seedlings under in vitro salinity stress
conditions.

MATERIAL and METHODS
Seed germination

The 2 years stored seeds were primarily
scarified by sandpaper followed by
scarification with sulphuric acid. Thereafter
these seeds were soaked in sterilized
distilled water for 3 days by continuous
shaking (Maesaroh and Ozel, 2019).
Salt treatment

In the first experiment, the 3 days
germinated seeds were transferred to MS
medium containing different contentrations
(20, 40, 60, 80, 100, 120 mM) of NaCl and
control. The plant length, total leaves and
roots of growth seedlings as growth
parameters ~ were  observed  under



ISPEC Tarim Bilimleri Dergisi, 5(4): 949-957, 2021

concentrations of NaCl induced treatments
after 14 days. Thereafter, the seedlings stem
anatomy was noted under the microscope.
In the second experiment, the 3 days
germinated seeds were transferred to MS
medium containing (140, 180, 220, 260,
300 mM) contentration of NaCl. The lethal
dose 50 (Ldso) was determined from these
treatments of NaCl. The 0.1, 0.2, 0.25, 2.5,
5.0, 10 and 15 mg L™ concentrations of GA3
were added to the above mentioned Ldso.
Statistical analysis

Each treatment of the first experiment
containing 25 explants was equally
distributed into 5 replicates. The average of
plant growth parameters as plant length,
root length and number of roots was
measured in triplicate. These data were
analyzed by comparing means using IBM
SPSS 24 program for the Windows 10. The
comparison among the means was made by
Duncan’s Multiple Range Test (DMRT).
The regression formula for determining
Ldso was obtained by comparing means.

RESULTS and DISCUSSION
Seed germination

Seed germination was carried out using
methodology of Maesaroh and Ozel (2019)
by shaking the sterilized seeds of I.
zollingeriana in liquid medium containing
sterilized Dbidistilled water with seed
germination of 80%.
Salt stress treatments

Adding different concentratns of NaCl
had variable effect due to salinty stress on
the germinating 1. zollingeriana seedlings

under in vitro culture. These showed
reduction of plant growth parameters (Table
1) depending on the concentration of salt in
the treatment. The plant height significantly
decreased in range of to 1.7-6.2 cm and the
longest plants were noted on the untreated
control ~ treatment.  The  increasing
concentration of NaCl was also followed by
reduction of primary root length and
induction of total number of lateral roots.
The results of the study are in agreement
with Budakli Carpict and Erdel (2016) and
Moghaddam  (2020) who  notedthat
increasing NaCl concentrations ends up
with decreasing of plant length and root
system of grass pea. There were non
significantly important effects on total
leaves while leaf size reduced slightly at
higher concentrations of NaCl in agreement
with Nadir et al. (2018) who reported
change in number, colour and shape of
leaves and plant height of I. zollingeriana
treated under nursery conditions treated
with salinity stress. Therefore, the reduction
in number of leaves and their size compared
to control after using 20 mM salt might be
due to the accumulation of salt ions. The
media containing 20 mM NaCl did not have
a visible negative effect on growth and
development of plants and supported by
Munns and Tester (2008) who categorized
that saline soil as equivalent to
approximately 40 mM NaCl. No visible
root injury in uptaking water containing 20
mM NaCl and have no visible effect on
photosyntesis process.

Table 1. Morphological responses of |. zollingeriana under in vitro salt stress condition after 14 days

Root
(ran:AaIICIWaeg:) Stem length (cm) Number of leaves Primzz(r:)r/nl)ength Latera root number
Control 6.2a 3 3.0a 10a
20 5.2b 3 2.7b 6.7b
40 3.4c 2 2.0c 4.3c
60 2.7d 2 1.2d 3.3cd
80 2.2e 2 1.1d 2.3de
100 1.9f 2 0.5e 2.0e
120 1.7f 2 0.5e 0.7f

Means not followed by same letter within a column differ significantly at P<0.05
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The reduction of water intake followed
by increasing salts intake affected
photosynthesis  procces, resulted in
reduction of plant growth parameters as leaf
size, stem length, root length of I.
zollingeriana at an earlier stage and caused
root blackout, stem shringking and leaves
mottling and necrosis at latter stages due to
accumulation of ions (Picture 1). The
salinity stress caused by adding various
concentration of NaCl to MS medium

carries both ionic toxicity and osmotic
stress in 1. zollingeriana seedlings in
agreement with Tanveer and Shabala
(2018). Accumulation of salts followed by
ionic toxicity causes osmotic stress leading
to root system damage, decrease in the plant
ability to uptake water which cause water
deficit and decrease in leaf turgor and
stomata closure ending up in reduced
photosynthesis percentage (Chaves et al.,
2009; Karan and Subudhi, 2012).

Picture 1. Root damage, stem shrinking and leave necrosis of I. zollingeriana seedling after transfer to media containing 100
mM (5) and 120 mM (6)

The increasing concentration of NaCl
created physiological and anatomical
changes in the body structure of I.
zollingeriana. At the first, the high Na* and
CI in the medium negatively affected roots
system that showed the injury of I.
zollingeriana roots at 120 mM NaCl stress
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level (Picture 2). The lateral root and root
hair, epidermis and cortex damage disorder
increased with the absorption of water and
minerals their transport to the center of roots
(vascular) that led to the imbalance in water
and mineral uptake in agreement with Byrt
et al. (2018).
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Picture 2. Root anatomy of 1. zollingeriana control and treated by 120 mM

There is no cell damage on hypocotyledonous and epicotyl stem of I. zollingeriana when they
were treated with a liquid without salts (control treatment). The increasing NaCl concentrations
caused damage of hypocotyledonous stems (Picture 3). They also showed the salt accumulation
on the stem cortex layer at 40-120 mM NacCl at early stage seedlings. The high levels Na* and
Cl- absorption disturbed the absoption of essential nutrients which are needed for plant growth
in agreement with Wakeel (2013) who declared that the Na* presence in medium affected K*
uptake by plants. The leaves accumulate extreme amount Na* ions that limit photosynthesis and

transpiration as physiological responses.

Picture 3. Anatomy of hypocotyledonous stem of 1. zollingeriana at different concentration of NaCl

The blackout of xylem and other part of
epicotyl stem indicated that xylem, a
vascular bundle, which transport water and
nutrition from root to other part of plant
were damaged (Picture 4). The epidermis
thickness and diameter decreased by 120
mM NaCl. Carcamo et al. (2012) reported
that the restricted cell division and growth
under salinity stress ocontributes to
reduction of epidermal thickness. The
salinity also reduced xylem vessels to
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minimize the hydraulic conductivity in
agreement with Junghans et al. (2006),
whereas pith area increased as defense
response againt salt stress in accordance
with Parida et al. (2016). There are non
significant effect on other parts thickness. It
is suggested that there is difference in
anatomical changes between halophytes
and glycophytes for adapting to salinity
conditions (Atabayeva et al., 2013).
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Picture 4. Anatomy comparation of epicotyl stem of I. zollingeriana between control and 120 mM NaCl treatment

Gibberellic acid (GAs) treatment

Table 2 showed the growth percentage of 1.
zollingeriana seedlings after 4 weeks
transfer to MS medium containing various
concentration of NaCl. The plant showed
100% growth and mortality after 4 weeks of
treatment on the medium containing 140
mM NaCl and 300 mM NaCl, respectively.
It was found that estimated LDspas 228 mM
of NaCl by y = -0.5833x + 183 regresion.

The stunted plants were observed at high
concentratons of NaCl. The increasing to
high concentration of NaCl may be
attributed to high osmotic and ionic stress
which causes physiological and anatomical
changes leading to stunted plant growth or
death in agreement with Munns and Tester
(2008), Rahnama et al. (2010) and James et
al. (2011).

Table 2. Growth percentage of I. zollingeriana seedling after 14 days transfer

Concentration of NaCl (mM)

Growth percentage (%)

140
180
220
260
300

100
73.33
60
40
0

The <0.25 mg L concentration of
gibberelic acid (GAs) had no significant
effect on the plant growth, I. zollingeriana
seedlings could be protected until 4 weeks
after transfer to medium containing 228
mM of NaCl (Ldso) that showed no injury
(black out) on roots (Picture 5). While the
seedlings showed browing after a few days
even after treatment with >2.5 mg L*
concentration of GAs and caused seedling
death after 4 weeks of culture. Zhu et al.
(2019) reported that the low gibberellic acid
(GA3) can enhance water uptake and
stimulate sweet sorghum germination at
lower salinity conditions, while the contrary
effects are shown by high concentratrion of

954

GA; application at higher salinity stress.
Kim et al. (2010) reported that abiotic
stresses condition as drougt and salt stress
enhance ABA production leads to stomatal
closure, gene expression change and
adaptive physiological responses. The
adding exogenous GA could decrease the
ABA production during salt stress
conditions in agreement with Liu and Hou
(2018) who noted the opposite regulation
between ABA and GA in the plant growth
regulation mechanisms.The germinated
seedlings of 1. zollingeriana showed 100 %
growth on the medium containing 140 mM
of NaCl (Table 2) and leaves damage was
noted on the medium containing 100 and
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120 mM of NaCl (Picture 1). According to
Australia Agriculture and Food (2019), I.
zollingeriana could be classified to tolerant

plant due to sodium and chloride

concentration in agreement with Nadir et al.
(2018).

Picture 5. Effect of GAs concentration on I. zollingeriana seedling on LDso medium under in vitro culture

CONCLUSION

The 1. zollingerana could be suggested as
moderately tolerant plant to salinity stress
due to less morphological and anatomical
changes in plant anatomical structure under
in vitro conditions. The increasing of NaCl
affected negatively on the observed plant
growth parameters. Their anotomy changes
can be considered as adaptation mechanism
of these plants. The GAs can protect the
germinated seedlings of these plants in this
study partially or for a short duration only.
The advanced studies against abiotic
stresses could be developed to check the
range of duration showing plant tolerance.
The using of other methods could be
considered to protect and improve the plant
growth of l.zollingeriana at higher salinity
stress level to decrease yield losses.
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Abstract

Global climate change and rapidly increasing world population has
put pressure on fresh water resources and this pressure has pushed
the agriculture sector to seek alternative water resources. At the
forefront of these sources is treated wastewater. In this study, the
effects of different concentrations of treated wastewater levels
(Control, 25% treated wastewater, 50% treated wastewater, 75%
treated wastewater, 100% treated wastewater), on germination and
seedling growth on two different lentil cultivars (Ceren and Ankara
yesili) were investigated. The study was carried out under
controlled conditions with 4 replications according to the
randomized plot design at the factorial level. As a result of the
study, statistically significant differences were observed between
the varieties in terms of all characteristics and the best results were
obtained from the 75% treated wastewater concentration. It was
revealed that the level of treated wastewater increased the
germination and seedling growth compared to the control subject.

958


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss4pp958-964
https://doi.org/10.46291/ISPECJASvol5iss4pp958-964

ISPEC Tarim Bilimleri Dergisi, 5(4): 958-964, 2021

INTRODUCTION

Water is the most important resource for
humanity but it has been under great threat
in recent years due to the rapid increase in
population and global warming. Therefore,
existing water resources should be well
protected and used rationally. When we
look at the sectoral use of water resources in
the world, the agricultural sector is first with
70% and this makes the agriculture sector
more important in terms of the rational use
of water resources. However, the increase in
water needs of urban life and developing
industry, the irregularity of the precipitation
regime due to global climate change, the
pollution of usable water resources and the
destruction of some of them will make it
necessary to limit the amount of water to be
allocated to agriculture in the near future.
This situation makes it necessary to use the
soil and water potential allocated for
agricultural purposes with the highest
possible efficiency and to obtain the highest
efficiency to be obtained from a unit of
water used (Koruk¢u and Biiyiikcangaz,
2003). This is possible with intensive
agriculture in which the appropriate amount
of water and fertilizer is applied together
with high-yielding varieties (Singh et al.,
2009). However, due to the increasing
demand for water in urban and industrial
areas and the decrease in water resources, it
is not possible to allocate more water to the
agricultural sector and the increase in the
irrigated area is gradually decreasing.
Therefore, it is necessary to focus on
alternative water sources, especially in the
agricultural sector, and industrial and urban
treated wastewater is the leading alternative
water source. In arid and semi-arid regions,
treated wastewater is considered to be an
important source of irrigation water and a
good fertilizing agent, thanks to the
valuable elements it contains (Al-Rashed
and Sherif, 2000; Chung et al., 2011,
Babayan et al., 2012; Al-Dulaimi et al.,
2012). The agricultural use of domestic
wastewater helps to protect the environment
and also brings with it other national
objectives such as providing sustainable
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agriculture while conserving scarce water
resources. Although the use of waste water
has many benefits in irrigation, some
precautions should be taken to prevent short
and long-term environmental risks, since
the reuse of this water in an inappropriate
way can create serious environmental and
health problems (Angelakis et al., 1999).
Grains belonging to the Poaceae family,
which include wheat, barley, oats, and rye,
take the first place in the consumption of
plant-based nutrients, followed by species
belonging to the Fabaceae family, with
examples such as beans, broad beans, and
lentils. Legumes play a key role in human
and animal nutrition due to the high protein
content in their fruits, roots, stems and
leaves. Lentil is a legume with a high
nutritional content that contains 23-31%
protein, vitamins A, B, C and K (Dogan et
al., 2014), and it has the same rate as
soybeans in terms of calories (Akgin, 1988).
It is very important for humans thanks to the
amino acids threonine and lysine in its
content. These amino acids are almost
similar in nutritional value to beef
(Aydogan et al., 2003; Baysal, 1988).
Lentils have a key role in meeting the
nutritional needs of not only humans but
also animals. And it is preferred in the first
place due to the fact that it contains less
cellulose along with the nutritional values it
contains (Aydogan et al., 2003).

In this study, the effects of control and four
different diluted treated wastewater
concentrations on germination and seedling
growth of two different lentil cultivars were
investigated.

MATERIAL and METHODS

The study was carried out under
laboratory conditions in 2020 in the rapid
breeding and climate room in the
Agricultural Application and Research area
of Bilecik Seyh Edebali University. The
treated wastewater used in the study was
taken from the municipal wastewater
treatment plant located in Sogiit district of
Bilecik province. The chemical values of
the treated wastewater are given in Table 1.
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Table 1. Chemical analysis results of the treated wastewater used in the study

Chemical properties of treated wastewater

Average values

Total Suspended Solids (mg/It)
Chemical Oxygen Demand (mg/It)
Biological Oxygen Demand (mg/It)
pH

Total Nitrogen (mg/It)

Total Phosphorus (mg/It)

37.5
83.7
25.2
7.6
10.0
0.9

The experiment was set up in a
randomized plot design with 4 replications
under controlled conditions. Ceren and
Ankara yesili lentil cultivars were used,
with a total of 30 lentil seeds in each

replication. In the study, treated wastewater
doses of 25%, 50%, 75%, 100% and control
were used. The definitions of the treated
wastewater ~ concentration  used in
germination are given in Table 2.

Table 2. Treated wastewater concentrations for the experiment

Study subjects The defination of study subjects

Control 100 % pure water was used

% 25 25 % wastewater and 75 % pure water was used
% 50 50 % wastewater and 50 % pure water was used
% 75 75 % wastewater and 25 % pure water was used
% 100 100 % wastewater was used

Before setting up the experiment, lentil
seeds were kept in 3% sodium hypochlorite
solution for surface sterilization for 10
minutes, then washed and sterilized by
rinsing in distilled water. After the
sterilization process was completed, filter
papers were placed under the pots to be
germinated and 30 lentil seeds were placed
on each. After the seeds were placed in the
pots, 20 ml of treated wastewater at
different doses diluted on them was added
and placed in the climate chamber set at 25
°C. Germination was followed for 8 days
and seeds which rootlets exceeded at least 2
mm were considered germinated. As the
water decreases during germination, the top
is completed. After the 8th day of
germination, 10 samples were taken from
each germination pot and seedling and
rootlet lengths were determined from these
samples. After the measurements were
made, the wet weights of the same samples
were weighed and dried in an oven at 65 °C
until they reached a constant weight, and
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their dry weights were determined. To
determine the Vigor index, root and shoot
lengths were added for each application and
multiplied by the germination rate (Abdul-
Baki and Anderson, 1973; Dogrusoz et al.,
2021). The obtained data were subjected to
the variance analysis test by using the
Minitab 19 package program according to
the randomized plot design, and the LSD
multiple comparison test was used to
compare the means (Minitab, 2019).

RESULTS and DISCUSSION

In the study, the effects of different
concentrations of treated wastewater on
germination rates, root lengths, shoot
lengths, seedling fresh weight, seedling dry
weight and vigor index of 2 different lentil
cultivars were found to be statistically
significant. In the study, Ceren variety gave
better results in terms of germination rate,
shoot length and vigor index, while Ankara
yesili gave better results in terms of root
length, seedling fresh weight and seedling
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dry weight. The difference between the
varieties in terms of germination rate was
found to be statistically significant. The
highest germination rate was obtained from
Ceren variety with 97.33% and the lowest
value was obtained from Ankara yesili
variety with 94.33%. According to the
control subject, as the concentration of
treated  wastewater  increased,  the
germination rate increased, and the highest
germination rate was obtained as 99.16%
from Ceren cultivar, which applied 50%
treated wastewater concentration. The
lowest germination rate was obtained as
92.50% from the Ankara yesili cultivar,
where 25% and 100% treated wastewater
concentration was applied. Although the
highest germination rate was obtained from
Ceren 50% dose. The 75% and 100% doses
of the same cultivar were statistically in the
same group with 50% dose. In parallel with
the results we obtained, Ozcan and Oluk
(2005), Saravanamoorthy and Kumari
(2007); Dash, (2012); Gassama et al.
(2015); Kardes et al. (2019); Kardes et al.
(2020) reported that treated wastewater
increases the germination rate up to a
certain concentration and then decreases in
their studies on different plants. When we
look at the shoot and root lengths,
statistically significant differences were
found between the varieties and Ceren
cultivar gave better results in terms of shoot
length and Ankara yesili gave better results
in terms of root length. The shoot length
increased as the treated wastewater
concentration increased. The highest shoot
length was obtained from the interaction of
Ceren x 100 % as14.35 cm, and the lowest
shoot length value was obtained from the
interaction of Ankara yesili x 25 % as 6.10
cm. As the treated wastewater concentration
increased, the root length increased up to a
certain level and then decreased. The
highest average root length value was
obtained from 75% concentration with 6.20
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cm and the lowest root length was obtained
from the control subject with 4.80 cm.
When we look at the variety x concentration
interactions, the highest root length value
was obtained from Ankara yesili x 75% and
Ceren x 75% interactions with 6.20 cm, and
the lowest root length value was obtained
from the Ceren x 25 % interaction with 4.33
cm. Other researchers have obtained similar
results in their studies on different plants
and reported that as the concentration of
treated wastewater increases up to a certain
point, the root and shoot lengths increase
and then decrease (Ozcan and Oluk, 2005;
Munir et al., 2007; Dash, 2012; Daifi et al.,
2015; Daud et al., 2016; Kardes et al.,
2020). When we look at the seedling fresh
and dry weights, significant differences
were found between the varieties and higher
results were obtained from the Ankara yesili
variety than the Ceren variety. As the
treated wastewater concentration increased,
the seedling fresh weight values increased
and the highest average value was obtained
from 100 % concentration with 1.26 mg,
and the lowest average value was obtained
from 25 % concentration as 0.89 mg.
Seedling dry weight values also varied
between 0.14-0.19 mg, and the highest
seedling dry weight was obtained from 25
% concentration and the lowest dry weight
was obtained from 100% treated
wastewater concentration. When we look at
the variety x concentration interaction, the
highest seedling fresh weight was obtained
with 1.39 mg from Ankara yesili x 100%
interaction, and the lowest value was
obtained from the Ceren x Control
interaction with 0.70. In similar studies on
the subject, researchers reported that as the
treated wastewater concentration increased,
the fresh and dry weight of seedlings
increased at a certain rate and then
decreased (Khan et al., 2011; Daifi et al.,
2015; Daud et al., 2016; Kardes et al.,
2020).
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Table 3. Average values of lentil cultivars and treated wastewater concentration

Germination  Shoot Root length  Seedling Seedling Vigor
percentage length (cm) (cm) fresh dry weight  index
(%) weight (@) (g)
Cultivars
Ankara Yesili  94.33a 7.46 b 570a 1.18a 0.21a 1293.83b
Ceren 97.33b 10.57 a 510b 0.94b 0.12b 1531.03 a
Concentration

Kontrol 95.00 ab 6.38 ¢ 4.80d 0.90b 0.18 ab 1062.37 ¢
25% 93.33b 6.48 c 511 cd 0.89b 0.19a 107497 ¢
50% 98.33 a 9.81b 5.13¢ 1.13a 0.17 abc 1472.24 b
75% 97.08 a 10.93a 6.20 a 113 a 0.16 bc 1667.16 a
100% 95.41 ab 11.48a 571b 1.26 a 0.14c 1650.42 a

Vigor index, that is, seedling strength index,
is a parameter used as a combination of
germination rate and seedling physical
properties. As a result of the analyzes, a
significant difference was found between
the varieties in terms of vigor index and
higher results were obtained from Ceren
variety than Ankara yesili variety. The
effect of the treated wastewater
concentration on the vigor index was found

to be significant and the highest vigor index
average value was obtained from the
concentration of 75% with1667.16, and the
lowest average value was obtained from the
control subject with 1062.37. When we look
at the varietyxconcentration interaction, the
highest value was obtained from Ceren x
75% interaction as 1968.92, and the lowest
value was obtained from Ceren X control
interaction as 1055.83.

Table 4. Effect of Cultivar x Treated wastewater interaction on germination and seedling growth
characteristics

Germination  Shoot Root  Seedling  Seedling  Vigor
Cultivars Concentration (p;: )C entage I(i?]%th I(iﬂ%th T/\::?;h t \c/jv:a)i/gh t index
(9) (9)
Kontrol 93.33cd 6.13d  535b 1.10bc 0.25a 1068.90 d
25% 92.50 d 6.10d  590a 1.02bc 0.24a 1092.78 d
Ankara Yesili 50% 97.50 ahc 840c  5.00b 1.27ab 0.22 ab 1309.90 ¢
75% 95.83 abcd 805¢c 6.20a ll4abc 0.19b 1365.40 ¢
100% 92.50 d 860c  6.05a 1.39a 0.19b 1362.17 ¢
Kontrol 96.67 abcd 6.63d 435c 0.70e 0.13¢c 1055.83 d
25% 94.17 bed 6.85d  4.33c 0.75de 0.14¢c 1057.17 d
Ceren 50% 99.16 a 11.23b  5.28b 0.99 cd 0.12¢c 1634.58 b
75% 98.33 ab 13.80a 6.20a 1.12bc 0.12¢c 1968.92 a
100% 98.33 ab 1435a 538b 1l4abc 0.10c 1938.67 a
Due to the water shortage in arid and wastewater in agriculture is a very

semi arid regions, the use of treated
wastewater, especially in the agricultural
sector, has become an important issue
(Jalali et al., 2007). The use of treated
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important issue in terms of both waste
management and  water  resources
management. With the use of treated
wastewater in agriculture, it will be an
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alternative source to clean water resources
and will also reduce the use of fertilizers
thanks to the nutrients it contains, as seen in
our study.

CONCLUSION

In this study, the effects of domestic
treated wastewater on lentil germination
were investigated and the results of the
study showed that the treated wastewater
concentration increased the germination
rate up to 75% and then decreased it again.
These results show us that the nutrients in
the treated wastewater create a fertilizer
effect up to a certain level and encourage
germination and seedling growth. With the
use of treated wastewater for agricultural
irrigation, it will be an alternative source to
the diminishing water resources and better
management of water resources will be
provided. However, when using treated
wastewater for agricultural irrigation
purposes, it is recommended to be diluted to
avoid soil and groundwater pollution.
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Abstract

The research aims at collecting basic data with the participation of
farmers in the Mekong Delta — Viet Nam; then proposes solutions
to enhance farmers' capability in bio-diversity management, which
help ensure household food security for the furture. Also in the
research, the group of researchers has focused on agricultural
manufacturing efficiency, food security and plant diversity at
household level. The PRA - Participatory Rural Appraisal and
Questionnaires menthod were used in this research. The result of
research showed that the main resource of farmers' income within
is from grain rice production, accounted for 95.2% in An Giang
province, 74.4% in Hau Giang province and 87.9% in Soc Trang
province. The division of labor in terms of gender is relatively
reasonable. It has also found out that farmers have considerable
knowledge of household food security; that plant diversity is
decreasing as agricultural products are subjected to change towards
market needs (24.3% in An Giang province, 27.1% in Hau Giang
province and 33.3% in Soc Trang province). Besides, the research
results also showed the fact of food insecurity and how households
to react in case of food insecurity.
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INTRODUCTION

Vietnam's economy has mainly relied on
agricultural manufacture with 80% of the
population living in rural areas and 74% of
labor force working in agricultural sector.
Agricultural products play a leading role in
export as well as make an important
contribution to the country's economic
development. The Mekong Delta is the rice
bowl of the country as the region has the
potential and advantage of growing rice
towards modernization. In recent years,
there are a growing number of farmers who
have applied new technologies in
manufacturing and to create new types of
rice that is adaptive to climate changes.
Several research results worldwide have
shown that biodiversity is the key to
securing global food supplies (Zhu et al.,
2000). This method was extended to 1.57
million hectares between 2000 and 2004 in
China. It increases yield by 675 kg/ha and
259 million USD in income and cost
savings. Blast disease in the mix was 67%
less severe than in monoculture (Zhu, et al.,
2005). Many scientists have also shown that
biodiversity will bring food security to
people. Food security exists when all people
have economic and physical access to
adequate, safe, nutritious food.
Unfortunately, food security does not exist
for a significant proportion of the world's
population (FAO, 2012). Many others have
nutritional deficiencies that are often related
to an inadequate supply of micronutrients.
The  United Nations  Millennium
Development Goals Program has also
identified hunger eradication as a central
part of the Development Goals (United
Nations, 2012). Some see the development
and use of GM crops as the key to reduce
hunger (Juma, 2011; Borlaug, 2007), while
others see the technology as a greater risk to
food security (Shiva et al., 2011; Friends of
the Earth, 2011). Beside in, apart from
recent increases in productivity, as
traditional methods are still widely used,
there have been negative impacts caused by
over-using fertilizer and pesticide in
growing rice. Besides, salt invasion and
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effects of climate change have now posed
many challenges to the agricultural sector
and to Dbio-diversity preservation in
households. Furthermore, water shortage
during dry season is also a big problem as
there has been a few hydro power plants
built in the upper of the Mekong River
(outside Vietnam's territory). The purpose
of the research is to assess plant diversity
and food safety at households in the
Mekong Delta, then proposes solutions to
enhance farmers' knowledge of cultivar
preservation to maintain plant diversity at
households. Also, results of the research
will be a source of reference for other
scientists to build up models to enhance
community's capability and to help farmers
cope with food insecurity, less plant
diversity in the context of climate changes.

MATERIAL and METHODS
Data collection method

The data collection method used in the
research is the combination of the PRA -
Participatory  Rural  Appraisal and
Questionnaires method. The two methods
mentioned above are good ways to collect
data with high accuracy then researchers
will synthetize and analyze the collected
data to produce results. The data was
collected on households who have been
living in the area for about 50 years.
Through PRAs and Questionnaires, it is
possible to collect all needed information,
such as: all factors relevant to their lives and
agricultural activities (agricultural
manufacturing models, methods used,
income...), their knowledge of food security
and of nutritious meals, their capability
towards plant diversity, food shortage due
to climate changes (the status and how to
react, including traditional ways). The
secondary data of the research was collected
from relevant reports in 2000, 2006 and
2014 and 2018 produced by local
authorities. For primary data, group of
researchers had conducted interviews with
180 households in the three selected areas
of the Mekong Delta, which are An Giang
province (representing alluvial and flooded
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area), Hau Giang province (representing
area with alum land and flooded land during
rain season) and Soc Trang province
(representing area affected by salt invasion)
in 2019. Besides, in-depth interviews were
also conducted with local authorities in
agriculture sector to collect relevant data.
Through  collected data  analysis,
researchers brought out an in-depth look on
food security and plant diversity at
households nowadays.

Data analysis method

The data was processed by Excel and
SPSS 16.0 as well as synthetized by data
statistics method.

RESUTL and DISCUSSIONS
Description of examined sample
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Age range of interviewees

There were three groups divided by age
range of interviewed farmers in three
researched provinces, including group 1 is
of interviewees whose age were below 45
(< 45), group 2 from 46 to 60 (46 - 60) and
group 3 above 60 (> 60). According to
Image 1, Hau Giang province has the
biggest group 3 (> 60), accounted for
36.7%, higher than that of An Giang and
Soc Trang, with the same ratio of 16.7%.
Besides, for group 2 (46 - 60), Hau Giang
has the highest ratio of 61.7% than 51.7%
of An Giang and 55% of Soc Trang. For
group 1 (< 45), An Giang anh Soc Trang
respectively had the ratio of 31.6% and
28.3% while Hau Giang had the lowest of
1.6% only.

N
[e0)
w

20, 23,4

70

Soc Trang Average

w<45 45-60 ®>60

Figure 1. Groups by age of farmers in the researched areas (Unit: %)
Source: Survey results of 180 households

Number of members in households

The average numbers of household
member in An Giang and Soc Trang were
the same of 4.5 members/household. Hau
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Giang had the highest number of 5.1
members/household while the average
number was 4.7 members/household.
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Figure 2. Average number of members in each household in researched areas (Unit: %)
Source: Survey results of 180 households

Education background of participants
According to Table 1, An Giang had the
highest ratio of farmers with primary
education (49.4%) followed by Soc Trang
(31.4%) and then Hau Giang with only
5.3%. About ratio of farmers attended
secondary school, Soc Trang had the
highest ratio of 40.4% then An Giang of
30.9%. Ratio of farmers having high school
education was the lowest with just 25.5% in
Soc Trang, 11.9% in An Giang and 5.2% in
Hau Giang. Also, Hau Giang had the

highest level of farmers with no education
(72.4%) while the levels in An Giang and
Soc Trang were low, just 5% and 2.7%
respectively. The statistic showed that
education background of farmers and/or
people involving farm work was relatively
low, the level was even extremely low in the
areas with many Khmer people. Poor
education had long been the barriers that
prevent farmers from acquiring and
applying  technology innovation in
agricultural manufacturing.

Table 1. Education background of farmers/ people involving agricultural manufacturing

No Primary Secondary High College/
Seq. education Pre-school school school school University
An Giang 5 0 49.4 30.9 11.9 29
Hau Giang 72.4 8 53 6.2 5.2 29
Soc Trang 2.7 0 314 40.4 25.5 0
Average 26.7 2.7 28.7 25.8 14.2 1.9

Source: Survey results of 180 households

Profitable work at households

For households in the Mekong Delta,
their earnings mainly came from
agricultural manufacturing, such as:
growing rice and other crops, raising
livestock, growing fruit trees, working as
hired labor... According to the research, the
activities mentioned above earn the most

income for households in researched areas.
Table 2 showed the gender ratio involving
in  profitable  agricultural  activities.
According to the Table, the ratios of male
working in agricultural activities were the
highest in all three researched areas, which
of 65% in An Giang, 41.4% in Hau Giang
and 54.5% in Soc Trang while the average
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ratio of male working in government bodies
and enterprises was 12.5%. On the other
side, the ratios of female involving in
agricultural activities in An Giang, Hau
Giang and Soc Trang were 34.5%, 42.1%
and 33.9% respectively. In the researched
area of An Giang, ratios of male working in
small  business and non-agricultural
activities were the lowest of 1.6% and 1.7%
respectively. In Hau Giang, ratios of male
working in small business, non-agricultural
activities and self-employed were also low,

1.4%, 3.5% and 4.1% respectively. In Soc
Trang, ratio of male involving in small
business was the lowest of 0.8%.

Apart from agricultural manufacturing,
running small business, with the majority of
female involved, had also made an
important contribution to households'
income. In An Giang, female accounted for
18.8% in doing small business while in Soc
Trang the ratio was 5% and Hau Giang
2.4%. The ratio of male involving in small
business remained low, 1.3% on average.

Table 2. Major income sources of households

Seq An Giang Hau Giang Soc Trang On average
' Male Female Male Female Male Female Male Female
Agricultural

manufacturing 65 345 41.4 421 54.5 33.9 53.5 36.8
Work as hired labor in

agricultural 8.1 2.2 7.5 3.8 15.1 6.4 10.2 4.1
manufacturing

Do small business 1.6 18.8 14 2.4 0,8 5 1.3 8.7
Workinlocal 122 194 152 13 10 103 125 142
authorities/enterprises

Non-agricultural 1.7 2.2 3.5 0 2.9 2.3 2.7 1.5
Self-employed 3.2 2.2 4.1 1.4 2.3 1.6 3.2 1.7
Raise cattle 8.2 3.1 18 26.9 145 33.1 13.6 21
Do house chores 0 17.6 0 4.4 0 7.4 0 9.8
Aguaculture 0 0 55 4.5 0 0 1.8 1.5
Others 0 0 3.5 15 0 0 1.2 0.5

Source: Survey results of 180 households

Research showed that, farmers think that
agricultural manufacturing plays a decisive
role in household food security, raising
livestock comes second. The research had
also found out that, growing fruit trees in
each area had not had much impact on food
security. The selection of which fruit trees
to grow, mainly are banana, mango, orange,
star apple... was based on the land and water
at each area. Fruit trees are often grown on
free land for consumption purpose only (not
for sale) in An Giang, or just considered as
added income in Hau Giang and Soc Trang.
As stated in Table 3, in An Giang, Hau
Giang and Soc Trang, agricultural
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manufacturing earned the most income with
the ratio of 95.2%, 74.4% and 87.9%
respectively. In An Giang and Hau Giang,
growing rice/sticky rice ranks no. 1 among
activities having most impact on household
food security, growing other crops comes
second with 2.7% in An Giang and 8.6% in
Hau Giang. In Soc Trang, which was
different from An Giang and Hau Giang, the
second activity affects household food
security was raising livestock with 7.7%
and the least affected activity was growing
fruit tree (0.4%).



ISPEC Tarim Bilimleri Dergisi, 5(4): 965-976, 2021

Table 3. Agricultural activities with impact on food security at households

Seq. An Giang Ratio Hau Ratio Soc Ratio % On
% Giang % Trang average

ﬁ'c‘;e/ sticky 123960 952  81.0933 744  96.199 87.9 100.417
Ralsing 2.740 21 68167 63 8.405 7.7 5.987
livestock
Other crops 3.499 2.7 9.433.3 8.6 0 0 4311
Fruit trees 0 0 6.816.7 6.3 450 0.4 2422
Others 0 0 4.816.7 4.4 0 0 1.606
Aquaculture 0 0 0 0 1.700 1.6 567
Official/staff 0 0 0 0 2.650 2.4 883

Source: Survey results of 180 households

Data analysis showed that growing
rice/sticky rice earned almost income of
households in An Giang, Hau Giang and
Soc Trang with ratio of 83.6%, 63.4% and
74.2% respectively. The second income
source varies between the three provinces,
which was small business in An Giang
(9.4%), non-agricultural work in Hau Giang
(11.5%) and raising livestock in Soc Trang
(10.9%). In An Giang, the least income
source was non-agricultural  work,
accounted for just 0.2% while in Hau Giang
was work as hired labor in agricultural
manufacturing (1%) and in Soc Trang was
growing other crops (0.1%). Natural
resources and manufacturing conditions
show the impacts on households' main
income sources. People in An Giang
province enjoy the advantages of the land,
favorable manufacturing conditions and
ample water resources so they have long
been focusing on agricultural
manufacturing with the involvement of
almost all members in the family. While in
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Hau Giang and Soc Trang where these
conditions are less favorable so apart from
agricultural manufacturing, they must do
other jobs to earn the extra income, such as
working as hired labor. Although
agricultural manufacturing generates the
main income, but it was relatively low. For
example, in An Giang province, income per
capital from growing rice/sticky rice was as
low as VND 27.5 million/capital/year. It's
even lower in Hau Giang and Soc Trang,
VND 15.9 million/capital/year and VND
22.8 million/capita/year respectively. Data
analysis showed that, despite of having

good conditions ~ for  agricultural
manufacturing but the income from
agriculture  remains  inadequate  and

unstable. Poor education background of
farmers in the research areas, is to blame for
low income as they often do manufacturing
in traditional ways and have little access to
new technologies that can help increase
their income.
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Table 4. Resources of income in research areas

Seq. An % Hau % Soc % On %
Giang Giang Trang average

Rice/sticky rice 123960 836 81.093.3 634 102689 742 102581 73.7
Raising livestock 2.740 18 10.533.3 8.2 15.075  10.9 9.449 7
Other crops 3.499 24 8.933.3 7 167 0.1 4.200 3.2
Fruit tree 0 0 8.543.3 6.7 463 0.3 3.002 2.3
Work as hired 3816 26 1250 1 690 05 1919 14
labor in agriculture
Work as hired
labor in non- 351 0.2 14.700 115 10.217 7.4 8.423 6.4
agriculture
Official/staff 0 0 0 0 5.191 3.8 1.730 1.3
Agquaculture 0 0 0 0 1.817 1.3 606 0.4
Small business 13.983 94 2.800 2.2 2.000 14 6.261 4.3

Source: Survey results of 180 households

Farmers' knowledge of food security
Awareness of farmers on food security
Farmers' knowledge of food security
showed in Fig. 3 and 4 and categorized in 5
different groups. Group 1 includes
households having enough food for daily
life, group 2 of households having money
for spending on food and other necessities,
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rice and/or other

necessities
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nutrition

group 3 of households having adequate
nutritious meals, group 4 of households
which own land for agriculture, group 5 of
households suggest that the manufacturing
costs were stable and other groups of
households with more than 1 main labor,
households with profitable crops/trees...

22,8

0I

8,7
54 45 6,2

43
14 3 4329

Lack of money for Daily meals without Lack/havingno Fluctuating price of Climate changes
land for agriculture

farm produce cause crops lost
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Figure 3. Farmers' knowledge of food security

Source: Survey results of 180 households
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The research also collected data
regarding knowledge of food insecurity.
The data was categorized in 6 groups like
the data on knowledge of food security
except for group 6. Group 6 was about the
farmers' opinion on impacts of climate
changes on food insecurity at households.
Almost farmers thought that having
sufficient food in daily meals means food
security, accounted for 59.8% in An Giang,
70.3% in Hau Giang and 74.3% in Soc

Trang. In contrary, food insecurity means
shortage of food on daily basis, accounted
for 62.7%, 59.1% and 74% respectively in
An Giang, Hau Giang and Soc Trang. The
data showed that farmers have basic
knowledge of food security but for them
food security means having enough rice to
eat while other types of food, such as meat,
fish... to provide daily nutrition have not
received much attention.
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daily needs for daily without land for price of farm cause crops lost
spending onrice  nutrition agriculture produce

and/or other
necessities

B An Giang ™ Hau Giang

Soc Trang ™ Average

Figure 4. Farmers' knowledge of food insecurity
Source: Survey results of 180 households

Food insecurity at households

According to Table 5, food security
hardly happens. The ratio of food shortage
occurring once a year was the highest, 8.9%
on average, that of food shortage occurs
three times a year was 1.1% while there has
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been no more than three times of food
shortage in all researched areas. While food
insecurity hardly occurs, the quality of meal
& nutrition had not received much attention
of farmers.
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Table 5. Food security status at households

Seq. An Giang Hau Giang Soc Trang On average
zero food 86.7 80 91.7 86.1
shortage
Food shortage 10 116 5 8.9
once a year
Food shortage 16 6.7 3.3 3.9
twice a year
Food shortage
three times a 1.7 1,7 0 1.1
year
Food shortage
four times a 0 0 0 0
year
F_ood_shortage 0 0 0 0
five times a year
More than 5 0 0 0 0
Source: Survey results of 180 households
How households cope with food doing work to earn extra income, 23.3%. In

insecurity (if it does occur)?

Table 6 showed how farmers to cope
with food insecurity. Their reactions to food
insecurity if it does occur, were identified,
and categorized into 7 groups. In An Giang,
the ratio of farmers who tend to borrow
money in case of food shortage is the
highest (33%), borrowing food comes
second, 26.6% then skipping meals/buying
cheaper food with 13.8%. In Soc Trang, in
case of food shortage, people often borrow
food from neighbors (31.2%) while
borrowing money accounted for 26.6% and

Hau Giang, facing food shortage, people
often look for extra work for more earnings
(30.7%), 23.3% of them borrow food and
only 1.1% among them would ask for help
from local authorities. The results showed
the tight relationship between households in
rural community, when facing difficulty,
people often ask for help from neighbors
first. Looking for other source of income
and/or food comes last. Farmers tend to be
inactive, don't try to take the advantages of
resources to cope with food shortage or with
difficulty.

Table 6. Households to cope with food shortage

STT An Hau Soc On average
Giang Giang Trang
Borrow money 33 6.5 26,6 22
Borrow food 26.6 23.3 31,2 27
Go for hunting 12.8 12.9 74 11
Work for extra income 8.5 30.7 23.3 20.8
Skip meal/buy cheaper food 13.8 16 9.7 13.2
Ask for help from the local authorities 2.1 1.1 0.9 14
Plant new type of tree 3.2 0 0.9 14
Others 0 9.5 0 3.2

Source: Survey results of 180 households
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Plant diversity in the community
Types of plant at households

Survey results showed that the purpose
of growing rice was mainly for sale,
accounted for 90% of output in Soc Trang,
89.9% in An Giang and 83.8% in Hau
Giang. For consumption, the ratio was
extremely low. Besides, total working hours
on growing rice was much higher than that
of other crops and fruit trees (Table 7). In
natural ecological systems, it has been
shown that biomass production can be
enhanced with an increase in biodiversity
(Flombaum P and Sala OE, 2008; Fridley
JD, 2002). Tilman et al. (2001) showed that

the biomass yield from the experimental
fields in which 16 grass species were mixed
was increased by 2.7 times compared with
the fields where only a single species was
grown. They also demonstrated that the
more plant species the field contains, the
more stable the ecological system is from
year to year (Tilman et al., 2006; Li L et al.,
2007; Morgado and Willey, 2008;
Dybzinski et al., 2008). There was great
potential for using intercropping to improve
yields in crop systems, but this must be
tested at a scale suitable for agricultural
production (Altieri MA, 1999; Willey RW,
1979).

Table 7. Popular plants in households

Rice/Sticky rice

An Hau On average
Giang Giang Soc Trang
For sale 89.9 83.8 90 87.9
For consumption 10.1 16.2 10 121
Working hours 76.5 61.3 71.4 69.8
Income 91.1 73.8 78.4 81.1
Other crops
For sale 95.6 73.4 50 73
For consumption 4.4 26.6 50 27
Working hours 46 23.8 50 39.9
Income 23.1 15.9 0 13
Fruit trees
For sale 0 56.5 100 52.2
For consumption 0 43.5 0 145
Working hours 0 15.9 100 38.6
Income 0 16.8 55 7.4

Source: Survey results of 180 households

Cultivar trends in households year on
year

According to research on rice seed
resources in the three areas, for rice seed
dated back before 1975, it was for use or
exchange only, almost no sale on the
market. In An Giang, before 1975, 63.3% of
farmers used home-made seeds, the ratio
reduced to 52.8% from 1980 - 2000 and
42.6% after 2000. For other crops, the ratio
was also high, which was 66.3% before
1975, 52.3% from 1980 - 2000. In the
period after 200, thing has been changed as
farmers often buy cultivar (corn and others)
in the market or from unspecific sources,
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made of 75%. In Hau Giang, the trend was
somewhat like An Giang, farmers kept
seeds for next crop of about 86.5% (before
1975), 70% from 1908 to 2000 and 41%
after 2000. In Soc Trang, before 1975,
87.7% farmers kept seed for next crops,
55.1% from 1980 to 2000 but after 2000,
40.6% among them has been looking to buy
seeds in the markets. The data showed that,
for rice, as the main crop, farmers tend to
keep seeds for next crops although the ratios
are relatively low. For other crops, in the
past they also stored seeds for next crops but
recently they often buy from markets.
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Seed and cultivar sources have been less
importance as farmers face difficulties in
finding market for their output, prices keep
fluctuating, low quality rice no longer
having markets (24.3% in An Giang, 27.1%
in Hau Giang 33.3% in Soc Trang). Another
reason was that the ecosystem had changed
so the conditions were less favorable on
growing crops leading to the fact that
cultivar had been less important (18.9% in
An Giang). In Hau Giang and Soc Trang,
the second reason makes cultivar less
important was changes in manner of
agricultural manufacturing, made of 23.6%
and 23.7% respectively. Changes in
ecosystem come third, 15.7% and 16.8%
respectively. Besides, the irrigation systems
had become more and more outdated and
less effective, less supportive in Hau Giang
and Soc Trang also lead to less importance
of cultivar, 17.2% in Hau Giang, 10.3% in
Soc Trang. In Hau Giang and Soc Trang,
there was another reason of low
productivity  cultivar leads to the
disappearance of the cultivar, made of 9.9%
and 7.9% respectively. In An Giang only,
the ratio was as high as 15.1%.

CONCLUSION

The results of the research showed that
the farmers have considerable knowledge of
household food security. That means they
had sufficient supply of food; however safe
and nutritious meals still had been
neglected. At each household, the labor
division in farming was equal in terms of
gender. In 3 researched areas, growing
rice/sticky rice earned the highest income
among all profitable work at households.
Plant diversity tended to decrease year by
year. Besides, farmers still store seeds in
barn for the next crop. The results of the
research were helpful that can be used to set
up training programmes aiming at
improving farmers' knowledge and skills on
agricultural manufacturing in the context of
climate changes; as well as encouraging
new technologies apply in agricultural
manufacturing.
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Abstract

Studies of preparations that decrease oxidative stress and, as a
consequence, that can prevent or reduce the development of
alcoholic liver disease are relevant. A wide range of drugs, the
bioprotective effect of which is studied, in its action is associated
with natural antioxidant systems. Therefore, the study of the
features of these systems is necessary for the effective development
of bio protectors. The aim is to analyze changes in the quantitative
and qualitative composition of amino acids involved in antioxidant
mechanisms in the presence of alcohol-induced stress in rats. In the
presence of alcohol-induced oxidative stress, there are changes in
the quantitative and qualitative composition of amino acids

(methionine, serine, taurine), which are involved in the
mechanisms of antioxidant protection - cycles of S-
adenosylmethionine and glutathione. A slight increase in

methionine levels in the blood serum of animals of the experimental
group and disruption of the recovery cycle of methionine under
alcohol-induced oxidative stress are arguments for the
ineffectiveness of S-adenosylmethionine as a bioprotective
substance. The same decrease in the level of serine (by 15%) and
taurine (by 13%), and analysis of literature data, may be indicate
the "secondary" nature of glutathione as an antioxidant compared
to taurine.
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INTRODUCTION

It is known that alcohol consumption
causes oxidative stress in body tissues - in
particular in liver tissues. In hepatocytes,
oxidative  stress  directly = damages
mitochondria, causing cell death; in Kupffer
cells, it increases their sensitivity to
lipopolysaccharide. Thus, strategies based
on reducing oxidative stress can prevent or
reduce the development of alcoholic liver
disease (Nagy et al., 2016). Some of the
remedies for oxidative stress that are being
studied today are drugs S-
adenosylmethionine (SAM), glutathione
(GSH), methionine, taurine, betaine, and
others. The action of the above drugs on the
body in the presence of oxidative stress is
directly related to and relies on the action of
natural antioxidant mechanisms - the cycles
of SAM and GSH. However, our research
suggests the different effects of these
mechanisms  and  their  individual
components under the action of oxidative
stress. Therefore, this study aimed to
analyze the effect of alcohol-induced stress
on the quantitative and qualitative
composition of amino acids that are
associated with the transformation of bio
protectors.

MATERIAL and METHODS

The experiments were performed on ma
le rats with a live weight of 180-220 g,
from which 3 groups were formed (7
animals each): a control group, a group that
used an aqueous solution of ethanol (1%
experimental group), a group that used an
aqueous solution of ethanol and bio
protector (2" experimental group). For 28
days, all rats received the standard food
"Purina rodent chow". Animals of the
control, 1st, and 2nd experimental groups
were also given per os ad libitum water, the
aqueous solutions of ethanol A (30% v / v;
8 g / kg body weight) and B (A + Sulfur-
containing bio protector betaine in a final
concentration of 1%), respectively. At the
end of the experimental period, the animals
were euthanized by deep chloroform
anesthesia. Animal experiments conducted
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in compliance with the requirements of the
Law of Ukraine “On Protection of Animals
from Cruelty” (Article 230 of 2006),
“General Ethical Principles of Animal
Experiments” approved by the National
Congress of Bioethics and by The European
Convention on the Protection of vertebrate
animals, which used in experiments and
other scientific purposes (Strasbourg, 1986)
(Zakon et al.,2006). The study of amino
acid levels in the serum of rats was
performed on an amino acid analyzer T-
339, (Prague, Czech Republic), and such
oxidoreductases as lactate dehydrogenase
(LDH, EC 1.1.1.27), superoxide dismutase
(SOD, EC 1.15.1.1) and catalase (EC
1.11.1.6), according to the described
methods (Kalachnyuk et al., 2011,
Korolyuk et al., 1988). The content of TBA-
active compounds (malonic dialdihydride,
MDA) was determined by reaction with
thiobarbituric  acid  (Stal’naya  and
Garishvili, 1977). Statistical analysis of the
data was performed according to Student's
criteria using the computer program
"Microsoft Excel-2003".

RESULTS and DISCUSSIONS

Decreased SOD and catalase activity and
increased MDA (in the blood serum and
liver tissues of the 1% experimental group of
rats, respectively) indicate the presence of
alcohol-induced oxidative stress. The
activity of LDH in the serum of rats
increases almost 2 times (Table 1). It
indicates the functional and structural
changes in liver tissues. In animals of the 2"
experimental group, under the use of bio
protector, these indicators were close to
control ones. Also in the blood serum of the
1%t experimental group of animals, there
were changes in the level of amino acids
associated with the SAM and GSH cycles,
namely: an increase in methionine and a
decrease in serine, cystine (dipeptide
consists of two molecules of cysteine),
taurine.
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Under the use of bio protector, their level involvement of these amino acids in
in the 2" experimental group approached antioxidant protection (Figure 1).
the level of the control, which indicates the

Table 1. SOD, catalase and LDH activity and MDA content in the blood serum and liver tissue of rats
(in control and two experimental groups of animals; M+m, n=7)

Groups of animals — Control Experimental
Biochemical parameters | 1 2
#
SOD, U mg* of protein min? 260 +£21.2 148.5+15.3%* 220.2+14.2
k#
Catalase, U mg* of protein min* | 239.8+11.3 139.3+9.1%* 179712 .1
LDH, U L? 489+18.2 990+28.3** 610+£19. 1%+
MDA, nmol mg™ of protein 40.9+2.3 56.3+4.1%* 42.1+1.8*

Note: data are statistically significant (¥*p<0.05 and **p<0.001) compared with the control group and #p<0.05, and ##p<0.001 compared
with the 2nd experimental group, respectively.

40
35
30

25 B Taurine

20 B Ser

B Cystine
15 Y

Met
10

w

n
Groups: control 1 2

Figure 1. Level of some amino acids (umol/L), involved in Met-transformation in the blood serum in control, experimental (1 and 2) groups
of rats (M£m, n=7; *p<0.05)

However, it should be noted that the group compared to control increased
levels of amino acids in the blood serum of slightly. It is a part of SAM. When
the 1% experimental group of rats changed interacting with toxic products, under
unevenly. Cystine and methionine levels oxidative stress, it is converted to
changed slightly compared to control, while homocysteine, which can be reduced to
taurine and serine decreased by 13% and methionine in two ways - through folate-
15%, respectively. Methionine: its level in dependent transformation (which also
the blood serum of the 1% experimental involves serine) or through interaction with
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betaine. However, ethanol (which is the
cause of oxidative stress) inhibits
methionine synthase (Figure 2, #5) - an
enzyme that catalyzes the formation of
methionine from homocysteine (Waly et al.,

CSerioe
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5, 10-Methylen-
tetrahydrofolate

FAD\@S-Memylwm-

PLP hydrofolate

Threonine

Glutathione <t} - - w

Protein

Dimethylglycine

Betaine -—— Choline

2011). A small increasing in methionine
levels may be further evidence of the
inactivity of the SAM-mediated antioxidant
mechanism under alcohol-induced stress.

Methionine
(extracellular)

S-Adenosylmethionine (SAM)

i
j-acceptor

methylatec
product

S-Adenosylhomocysteine (SAH)

©) H,0
HOMOCYSTEINE Adenosine
®
CYSTATHIONINE
a-Ketobutyrate

Figure 2. Methionine cycle and intermediates (adapted, Methionine)

S-Adenosylmethionine (SAM) is one of
the most important bio protector and natural
antioxidant. Two genes (MAT1A and
MAT2A) encode an important enzyme,
methionine adenosyltransferase (MAT),
which catalyzes the biosynthesis of S-
adenosylmethionine (SAM), a major
methyl donor and, in the liver, a precursor
of glutathione. MAT1A is expressed
primarily in the liver, while MAT2A is
widespread. MAT2A is induced in the liver
during periods of rapid growth and
differentiation. In human hepatocellular
carcinoma (HCC), MATI1A is replaced by
MAT2A. MAT2A expression is associated
with lower SAM levels and faster growth,
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while treatment with exogenous SAM
inhibits growth Rats treated with ethanol
intragastrically for 9 weeks also showed
relative changes in hepatic MAT
expression, decreased SAM levels, c-myc
hypomethylation, increased c-myc
expression, and increased accumulation of
DNA strand breaks. MAT in the liver due to
a decrease in MAT1A expression and
inactivation of isoenzymes encoded by
MAT1A, which leads to a decrease in
SAMe biosynthesis (Lu et al., 2002; Lu and
Mato, 2005). It can be assumed that
antioxidant protection is not the main
function of SAM. The use of SAM as
consumable leads to disruption of genetic
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processes that disturbs the stability of the
organism. Such a solution is not the most
profitable from the point of view of
evolution. Glutathione (GSH) is a
ubiquitous intracellular peptide with diverse
functions that include detoxification,
antioxidant defense, maintenance of thiol
status, and modulation of cell proliferation.
The major determinants of GSH synthesis
are the availability of cysteine, the sulfur
amino acid precursor, and the activity of the
rate-limiting enzyme, glutamate-cysteine
ligase (GCL). GCL is composed of a
catalytic (GCLC) and modifier (GCLM)
subunits and they are regulated at multiple
levels and at times differentially. The
second enzyme of GSH synthesis, GSH
synthase (GS) is also regulated in a
coordinated manner as GCL subunits and its
up-regulation can further enhance the
capacity of the cell to synthesize GSH. GSH
synthesis is regulated primarily by gamma-
glutamylcysteine  synthetase  activity,
cysteine availability, and GSH feedback
inhibition. Oxidative stress is well known to
induce the expression of GSH synthetic
enzymes (Guoyao et al., 2004; Shelly,
2008). Serine: its level in the blood serum
of the 1st experimental group of rats
decreased by 15%, indicating the
involvement of antioxidant systems with
which this amino acid is associated, in
combating oxidative stress. Antioxidant
systems with which serine is associated
include SAM, GSH, and taurine (S-
containing amino acid with antioxidant
properties). Given the inhibition of
methionine synthase, it is likely that in this
case 15% of serine deficiency is associated
with the synthesis of cysteine - a source of
GSH and taurine. Serine deficiency alone
does not lead to oxidative stress, but
oxidative stress and inflammation are
exacerbated by serine deficiency (Wang et
al, 2020). It is important to note that serine
supplementation restores level of GSH and
reduces the accumulation of reactive
oxygen species. But when glutathione
synthesis was suppressed, such effects were
not observed (He et al., 2020). Need to
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clarify - could to inhibition of glutathione
synthesis suppress taurine synthesis in this
experiment? Cystine: its level in the blood
serum of the 1% experimental group of rats
compared to control almost did not
decrease, which can be explained by a 15%
decrease in serine levels. Taurine: its level
in the blood serum of the 1% experimental
group of rats compared to control decreased
by 13%. Known that taurine relieves
alcohol-induced oxidative stress (Goc et al.,
2019), inhibits the decrease in GSH levels
in As-induced stress due to the action of
arsenic on the body Li et al., 2019). Taurine
improves lipid metabolism increases
resistance to oxidative stress - it decreases
the level of holesterol and triacylglycerols
in serum of blood (Wang et al., 2020).
Taurine can be used in combating chronic
oxidative  stress caused by high
carbohydrate diet and endoplasmic
reticulum  stress - 2%  taurine
supplementation  improved antioxidant
status by reducing malondialdehyde
content, increasing catalase activity and
overall antioxidant capacity (Zhang et al.,
2021). Taurine supplementation markedly
increases the hepatic glutathione (GSH)
levels, compared to the levels in the stress
group. In addition, activities of antioxidant

enzymes such as catalase (CAT),
glutathione  peroxidase  (GPx) and
glutathione-S-transferase ~ (GST)  were

improved in the taurine-treated group (Lee
et al., 2019). This could mean that taurine
plays a more important role in protection
against oxidative stress than GSH. The
taurines could alleviate the hepatic
oxidative stress, with the presence of lower
content of malondialdehyde (P < 0.05),
higher content of glutathione, and an
increased glutathione peroxidase (GSH-Px)
activity (Han et al., 2020). So given the
reduction of taurine by 13%, which almost
corresponds to a decrease in 15% of serine,
which is a precursor to GSH and taurine,
suggests that taurine is a "first-line"
antioxidant system - compared to GSH, and
in the absence of SAM. The level the
investigated amino acids in the blood serum
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of animals under betaine effect has
tendency to change in direction to their
control values. Bio protector use averts
significantly decrease levels of taurine and
serine  and prevents increasing the
methionine level in the blood serum under
effect of alcohol-induced oxidative stress.

CONCLUSION

In the presence of alcohol-induced
oxidative stress, there are changes in the
quantitative and qualitative composition of
amino acids (methionine, serine, cysteine,
taurine), which are involved in the
mechanisms of antioxidant protection
(cycles of SAM and GSH, which are part of
the methionine cycle). Analysis of
experimental and literature data suggests
that the body's antioxidant systems are not
equally effective because of there are more
involved (taurine), less involved (GSH),
and generally not involved under certain
factors (SAM; for ethanol-induced
oxidative stress). Further study of this issue
will enable a more effective selection of
strategies for protection against oxidative
stress, allowing the focus of research in
promising areas, which will have a
significant impact on the development of
bioprotective preparations.
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Kahramanmaras Kosullarinda Birinci Uriin

Cesitlerinin Arastirilmasi

Fasulye

Ozet

Bu ¢alisma, birinci iiriin fasulye yetistirme doneminde 11 fasulye
¢esidinin Kahramanmaras ekolojik kosullarina uygunlugunu
incelemek icin 2018 yilinda yiiriitiilmiistiir. Arastirmada fasulye
cesitlerinin ¢igeklenme giin siiresi, fizyolojik olgunluk siiresi,
bitki boyu, bitkide dal sayisi, bitkide bakla sayisi, bakla uzunlugu
ve dekara verim Ozellikleri incelenmistir. Fasulye ¢esitlerinde en
yiiksek tane verimi 312,17 kg/da ile Akman 98 ¢esidinde, Aras 98
cesidinin en disiik dane verimi (142,15 kg/da) ve en kisa
ciceklenme giin siiresine (48,25 giin), Akman 98 ¢esidinin en kisa
fizyolojik olgunluk siiresine (107,00 giin), Karacasehir 98 cesidi
en fazla bitkide bakla sayisina (15,77 adet/bitki), Yunus 90 ¢esidi
en uzun bitki boyuna (33,77 cm), Alberto g¢esidi en yiiksek ilk
bakla yiiksekligine (16,95 cm), Onceler 98 cesidi en fazla bitkide
dal sayisina (8,30 adet/bitki), Goyniik 98 ¢esidi en yiiksek bitkide
bakla uzunluguna (11,02 cm) sahip oldugu kaydedilmistir.

Investigation of First Crop Bean Varieties in Kahramanmaras
Conditions

Abstract

This study, was conducted in the first crop bean growing period in
2018 to examine the suitability of 11 bean varieties to
Kahramanmarag ecological conditions. In the research, of bean
varieties the flowering day duration, physiological maturity
period, plant height, number of branches per plant, number of
pods per plant, pod ratio, pod length and yield per decare were
investigated. It has been determined that there are statistically
significant differences between the examined features. The
highest grain yield in bean varieties was 312.17 kg da® with
Akman 98 variety, the lowest grain yield (142.15 kg da*) and the
shortest flowering day (48.25 days) of the Aras 98 variety, the
shortest physiological maturity period of the Akman 98 variety (
107.00 days), Karacasehir 98 variety has the highest number of
pods per plant (15.77 units plant?), Yunus 90 variety has the
longest plant height (33.77 cm), Alberto variety is the first pod
height (16.95 cm), Onceler 98 variety had the highest number of
branches per plant (8.30 units plant?), Goyniik 98 variety had the
highest pod length (11.02 cm).
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GIRIiS

Ulkemizde tahillardan sonra en cok
yetistirilen yemeklik tane baklagillerin
insan beslenmesindeki yeri ve Onemi her
gegen giin hizla artmaktadir. Fasulye
yemeklik tane baklagil bitkileri arasinda
gerek tlilkemizde gerekse diinya tariminda
onemli bir yere sahiptir (Karaduman,
2011). Diinayada yemeklik tane baklagil
bitkileri arasinda en fazla tarimi yapilan
bitki fasulyedir (Sosyal ve ark., 2020).
Leguminosae familyasinda Phaseolus cinsi
icerisinde yer almaktadir (Karatas ve ark.,
2017). Sicak i1liman iklimlere iyi adapte
olmus fasulye (Phaseolus vulgaris L.),
yemeklik tane baklagiller arasinda iklim
istegi (yagis, sicaklik, giin uzunlugu vb.)
en fazla olandir (Peksen, 2005). Kuru
taneleri dogrudan veya konserve olarak,
bitki atiklar1 hayvan beslenmesi i¢in ve
protein miktar1 yliksek olmasindan kaba
yem igin kullamlmaktadir (Ozdemir,
2002). Ayrica tane ve saplari kozmetik
sanayide de kullanilmaktadir (Sing ve ark.,
2007). Baklagil bitkilerinde bulunan
Rhizobium bakterileri bitkinin kokleriyle
simbiyotik bir iliskide olmasi baklagil
bitkilerinin faydalanacagi azot ihtiyacini
karsilamaktadir (Ugar, 2019). Bu nedenle
baklagil bitkilerinin ¢apa bitkisi olmasi,
derin kok yapisini olusturmasi, Rhizobium
bakterisi sayesinde kokleri ile topraga azot
baglamasi, topragi  besin  elementi
bakimindan zenginlestirmesinden dolay1
ekim nobetine uygun bir bitkidir (Akgin,
1988). Fasulye tanesinde protein orani
%22 ile %30 arasinda (Ulker, 2008),
toplam diyet lif igerigi %15 ile %33
arasinda  (Vasic ve ark.,, 2009)
degismektedir. Karbonhidrat miktar1 %56
olmakta ve taneleri A, B, C vitaminleri
bakimindan zengindir (So6zen ve ark.,
2012). TUIK, 2019 yil1 istatistiki verilerine
gore Tiirkiye genelinde fasulye ekim alani
889,385 da, tretim 225,000 ton verim ise
253 kg/da’dir. Kahramanmaras ilinde ekim
alam1 22,594 da, lretim miktar1 4,736 ton
verim ise 210 kg/da’dir.
Kahramanmaras’in 14.000 da ekim alani
ve 2,114 ton iiretimi ile Goksun ilgesi
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birinci siradadir. Verim bakimindan ise
330 Kkg/da ile Afsin ilgesi 1. siradadir.
Tiirkiye geneline gore Kahramanmaras
bolgesi ekim alani1 bakimindan % 2,5’lik,
dretim bakiminda % 2,1’lik, verim
bakimindan ise % 83’lik bir degere
sahiptir (TUIK, 2020). Kahramanmaras ili
fasulye ekim alan1 ve iiretimi bakimindan
Tiirkiye ortalamasinin  epey altindadir.
Fakat verim bakimindan yiiksektir. Verim
bakimindan yiiksek olmasindan dolay:
birim alanda ekim alaninin ve iretimin
artmasityla Kahramanmaras bolgesinde
daha fazla iiretimi yapilabilir. Bu nedenle
calismamizda 11  fasuyle  genotipi
kullanilarak boélgeye uygun genotiplerin
belirlenmesi amaglanmistir.

MATERYAL ve YONTEM

Bu aragtirma, 2018 yili birinci iiriin
yetistirme sezonunda, Kahramanmaras
ekolojik  kosullarinda  yiiriitiilmustiir.
Denemede materyal olarak, Onceler 98,
Goyniikk 98, Yunus 90, Topcu, Alberto,
Aras 98, Bermaz, Noyanbey 98, Akman
98, Goksun ve Karacasehir 98 olmak tizere
toplamda 11 fasulye genotipleri
kullanilmistir. Her bir ¢esit 50 cm sira
arasi, 10 cm sira tlizeri mesafesinde tesadiif
bloklar1 deneme desenine gore 4 tekerriirlii
olarak 28.03.2018 tarihinde elle ekilmistir.
Ekimle beraber net 1,8 kg/da azot ve 6
kg/da fosfor giibresi, ¢igeklenme evresinin
baslarinda 3,7 kg/da azot {ist glibre olarak
verilmistir. Fasulye bitkileri 20 Mayis
2020 tarihine kadar sulama yapilmamaistir.
Su  ihtiyact  yagisla  karsilanmustir.
Bitkilerin fizyolojik olgunlagmasi
tamamlanana kadar haftada bir giin 5 saat
damla sulama uygulamas1 yapilmistir. Her
parsel bitkinin gelisim ve yabanci ot
durumuna gore 2 kez el capasi uygulanarak
yabancit ot alma miicadelesi yapilmistir.
Bitkiler ~gelisim siiresini tamamlayip
olgunlagma zamanina gore elle hasat
edilmistir. Hasat sonrasinda bitkiler elle
harmanlanmustir. Arastirmanin
yiiriitiildiigii donemde Kahramanmaras li
ikilim verileri Cizelge 1°de verilmistir.
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Cizelge 1. Deneme yerine ait bazi1 dnemli meteorolojik veriler.

Yil Aylar Ortalama Ortalama Toplam Maxsimum Minimum
Nispi  Nem Sicaklik (°C) Yagis (mm) Sicaklik (°C) Sicaklik (°C)
(%)

2018 Mart 60.8 14.2 49.0 25.1 5.7

2018 Nisan 453 18.4 46.8 29.6 7.5

2018 Mayis 52.6 21.7 52.9 34.7 11.9

2018 Haziran 49.1 254 394 37.5 15.5

2018 Temmuz 46.2 28.6 0.3 39.6 20.0

(Anonim a, 2018)

Cizelge 1’de gorildiigii gibi deneme
alanina ait iklim verilerinde ortalama nispi
nem degerinin %46.2 ile %60.8 arasinda
degistigi, ortalama sicaklik degerinin 14.2
°C ile 28.6 °C arasinda oldugu, toplam
yagis miktarinin ise aylar arasinda 0.3 mm
ile 52,9 mm toplamda 188.4 mm deger
aldig1 gozlemlenmistir. Deneme alanina ait
toprak analiz sonuglarina gore; kumlu killi
toprak yapisina sahip, hafif alkali (pH:
7.53) , kiregli (%4.02), tuzsuzdur (%0.11).
Organik madde (%]1.41) ve fosfor miktari
(5.78 ppm) az, toplam azot miktari
(%0.784) cok fazla ve potasyum (146.1
ppm) bakimindan yeterlidir (Anonim b,
2018). Calismada 11 fasulye
genotiplerinde ¢i¢eklenme giin  siiresi
(glin), fizyolojik olgunluk stiresi (giin), ilk
bakla yiiksekligi (cm), bitki boyu (cm),
bitkide dal sayis1 (adet/bitki), bitkide bakla
sayist (adet/bitki), bakla uzunlugu (cm),ve
dekara tane verimi (kg/da) tarimsal
ozelikler incelenmistir. Inceleme
sonuglarina gore elde edilen veriler, SAS
istatistiki paket programina gore varyans
analizileri  yapilmig ve ortalamalarin
karsilagtirilmasi Duncan coklu
karsilagtirma testine tabi tutulmustur.

BULGULAR ve TARTISMA

Kahramanmarag  bolgesinde  yiiriitiilen
caligmada; 11 fasulye c¢esidinin incelenen
ozelliklerinden elde edilen veriler istatistiki
olarak analiz yapilmis ve bu degerlere ait
ortalama degerleri Cizelge 2 ve Cizelge
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3’de verilmistir. Incelenen o6zelliklerden
ciceklenme giin siiresi, fizyolojik olgunluk
stiresi, bitki boyu, bitkide dal sayisi,
bitkide bakla sayisi, bakla uzunlugu ve
dekara verim istatistiki analiz sonuglarina
gdre P<0.01 énemli bulunmustur. ilk bakla
yiiksekligi ise istatistiki analiz sonuglarina
gore P<0.05’e gore onemli bulunmustur.
Kahramanmaras  kosullarinda  fasulye
cesitleri ile yapilan ¢aligmada ortalama
ciceklenme giin siiresi 53.25 giin olarak
kaydedilmistir. En yiiksek ¢i¢ceklenme giin
stiresi Karacagehir 98 fasulye c¢esidinde
(61.50 giin), en disiik c¢iceklenme giin
stiresi ise Aras 98 fasulye (48.25 giin)
cesidinde tespit edilmistir (Cizelge 2).
Daha Once yapilan g¢aligmalarda Anlarsal
ve ark. (1998), 2 yillik calisma sonucunda
ciceklenme giin siiresini 1. y1l 30-40 giin
arasinda, 2. yil ise 31-41 gilin arasinda
degistigini tespit etmistir. Karaduman
(2011), c¢igeklenme siiresinin ¢esitlerin
vejetasyon siiresini etkiledigini bildirerek
fasulye genotiplerinde ¢iceklenme giin
stresini ~ 33.30-62.00 giin  arasinda
degistigini  bildirmistir. Canci1 ve ark.
(2019), fasulye genotiplerinde ¢igeklenme
giin siiresinin 38.00 giin ile 59.00 giin
arasinda  degistigini  gdzlemlemislerdir.
Daha onceki arastiricilarin sonuglarinda da
anlasildigr  gibi  fasulyede ¢iceklenme
stiresi ceside, ekolojik kosulara ve yilara
gore degisim gostermistir.
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Cizelge 2. Fasulye genotiplerinin ¢igeklenme giin siiresi, fizyolojik olgunluk siiresi, ilk bakla
yiiksekligi, bitki boyu ve bitkide dal sayisina ait ortalama degerleri

Fasulye Genaotipleri Ciceklenme Giin  Fizyolojik i1k Bakla Bitki Boyu Bitkide Dal
Siiresi (giin) Olgunluk  Yiiksekligi (cm) (cm) Sayisi
Siiresi (giin) (adet/bitki)
Onceler 98 52.00 ef 121.00 a 13.92 bc 34.97d 8.30a
Goyniik 98 53.25 cde 121.00 a 15.45 ab 40.20 bed 8.10a
Yunus 90 54.00 bcd 121.00 a 16.96 a 33.77d 7.45a
Topcu 55.50 b 109.50 b 13.60 bc 41.75 bed 7.92a
Alberto 54.50 bc 121.00 a 16.95a 37.70 cd 7.12a
Aras 98 48.25¢ 110.00 b 12.27¢ 48.52 bed 4.02b
Bermaz 50.75f 110.00 b 13.87 bc 39.82 bed 6.97 a
Noyanbey98 50.75 f 121.00 a 14.02 bc 38.80 bcd 7.02a
Akman 98 52.50 def 107.00 ¢ 13.95 hc 53.47b 552b
Goksun 52.75 cde 108.00 ¢ 12.80 bc 73.85a 520b
Karacasehir 98 61.50 a 108.00 ¢ 14.92 abc 52.82 bc 480b
Genel Ortalama 53.25 114.32 14.43 45.06 6.58
Onemlilik Derecesi *x *x * *x *x
C.V. (%) 2.33 0.69 12.36 20.54 14.70

P<0,01 6nemli (**), P<0,05 6nemli (*), C.V.: Varyasyon Katsayisi.

Fasulye genotipleri fizyolojik olgunluk
stresi ~ bakimindan istatistiki  olarak
(P<0.01) onemli bulunmustur. Fasulye
genotipleri arasinda ortalama fizyolojik
olgunluk siiresi 114.32 giin olarak tespit
edilmistir. En yiiksek fizyolojik olgunluk
siiresi Onceler 98, Goyniik 98, Yunus 90,
Alberto ve Noyanbey genotiplerinde
(121.00 giin), en diisiik fizyolojik olgunluk
stiresi ise Akman 98 genotipinde (107.00
giin) kaydedilmistir (Cizelge 2). Ulker ve
Ceyhan (2008), fasulye genotiplerinde
ortalama fizyolojik olgunluk siiresini
120.17 giin ile 91.67 gilin olarak tespit
etmiglerdir ve bizim bulgularimizi kismen
desteklemektedir. Canci ve ark. (2019),

fasulye ile ilgili  yapmis  oldugu
arastirmasinda fizyolojik olgunluk
stiresinin  50.00 giin ile 168.00 giin

arasinda degistigini bildirmistir. Fasulye
cesitlerinin ortalama ilk bakla yliksekligi
14.43 cm bulunmustur. En uzun ilk bakla
yiiksekligi Alberto genotipinde (16.95 cm),
en kisa ilk bakla yiiksekligi ise Aras 98
genotipinde (12.27 cm) kaydedilmistir
(Cizelge 2). Anlarsan ve ark. (1998),
fasulye genotip ve popiilasyonlarinda 2
yillik ¢alisma sonucuna gore ortalama ilk
bakla  yiiksekligini  11.60-29.30 cm
arasinda oldugunu tespit etmistir. Peksen
(2005), fasulye genotiplerinde 2 yillik
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calisma sonucunda ilk bakla yiiksekliginin
6.90-12.65 cm arasinda deger aldigini
bildirmistir. ilk bakla yiiksekligine cevresel

ve iklim faktorlerinin etkisi, genetik
faktorlerden daha baskindir. Yapilan
aragtirma  sonuglari da bu  durumu
gostermektedir. Genotipler  arasinda

ortalama bitki boyu 45,06 cm oldugu tespit
edilmistir. En yiiksek bitki boyu Goksun
genotipinde (73.85 cm), en kisa bitki boyu
ise Yunus 90 genotipinde (33.77 cm)
gozlemlenmistir (Cizelge 2). Daha Once
yapilan caligmalarda Anlarsal ve ark.
(1998), 2 yillik c¢alisma sonucunda farkl
fasulye c¢esit ve popiilasyonlarinda bitki
boyunu 1. yil 31.90-157.50 cm, 2. wyil
45.40-159.80 cm arasinda degistigini
bulmustur. Bitki boylarinin Kagar ve ark.
(2004), Bursa ekolojik kosullarinda 44.33-
49.69 cm, Peksen (2005), iki wyillik
arasgtirma sonucunda 6 farkli fasulye
genotiplerinde 7.21-13.45 cm, Ulker ve
Ceyhan  (2008), Konya bolgesinde
fasulyede bitki boyunun 38.56-86.72 cm,
Ceyhan ve ark. (2009) 44.10-84.80 cm,
Karaduman (2011) 38.00-87.50 cm, Canci
ve ark. (2019) 33.80-34.00 cm arasinda
degistigini kaydetmislerdir. Fasulye
bitkisinde bitki boyunun g¢evreye ve iklim
kosularmma  gore  farkliik  gosterdigi
goriilmektedir. Yiiriitilen  c¢alismada
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ortalama bitkideki dal sayis1 6,58 adet/bitki
olarak bulunmustur. En fazla bitkide dal
sayis1  Onceler 98 genotipinde (8.30
adet/bitki), en az bitkide dal sayis1 ise Aras
98 genotipinde (4.02 adet/bitki) tespit
edilmistir (Cizelge 2). Anlarsal ve ark.
(1998), 2 yillik ¢alisma sonucunda fasulye
genotip ve popiilasyonlarinda ortalama
bitkide dal sayisinin 5.50-10.20 adet/bitki
arasinda degistigini bildirmistir. Ceyhan ve
ark. (2009), Konya ekolojik bdolgesinde
yetistirilen fasulye genotiplerinde bitkide
dal sayisin1 5.20-12.00 adet/bitki arasinda
oldugunu tespit etmistir. Fasulyede bitki
dal sayist cevresel kosullardan
etkilenmekle birlikte, c¢esidin  genetik
ozelligi daha etkilidir. Fasulye cesitlerinde
ortalama bitkide bakla sayis1 11.86
adet/bitki oldugu kaydedilmistir. En fazla
bitkide bakla sayisi Karacasehir 98
genotipinde (15.77 adet/bitki), en az
bitkide bakla sayis1 ise Yunus 90 ve Aras

98 genotiplerinde  (8.07  adet/bitki)
gbozlemlenmistir (Cizelge 3). Daha once
yapilan caligmalarda fasulyede bitkide
bakla sayisim1 Anlarsal ve ark. (1998), 2
yillik ¢aligma sonucunda ortalama 4.10-
18.00 adet/bitki, Bozoglu ve Giiliimser
(1999), Samsun bolgesinde fasulye 9.43-
15.73 adet/bitki, Peksen (2005), 2 yillik
ortalamaya gore 7.21-13.45 adet/bitki,
Ulker ve Ceyhan (2008), Konya
bolgesinde fasiilyede bakla sayisinin 11.61
adet/bitki ile 25.17 adet/bitki, Ceyhan ve
ark. (2009), 32.00-12.30 adet/bitki arasinda
degistigini tespit etmislerdir. Petrova ve
Desheva (2016), yaptiklari
arastirmalarinda bitkide bakla sayisinin
tohum verimini etkileyen bir 06zellik
oldugunu vurgulamistir. Bitkide bakla
sayisint  ¢esidin ¢iceklenme donemi ve
sonrasindaki iklim kosullar1 ile besin
elementini alabilirlik durumu, genetik
faktorlerden daha etkili olabilmektedir.

Cizelge 3. Fasulye cesitlerinin bitkide bakla sayisi, bakla uzunlugu ve dekara tane verimine ait
ortalama degerleri ve gruplar

Fasulye Genotipleri Bitkide Bakla Sayisi Bakla Uzunlugu Dekara Tane
(adet/bitki) (cm) Verimi
(kg/da)
Onceler 98 12.32 a-d 9.72cd 276.89 ab
Goyniik 98 11.67 ad 11.02a 241.11 bc
Yunus 90 8.07d 10.72 abc 183.90d
Topcu 14.30 ab 9.05d 184.35d
Alberto 9.32 cd 9.92 ad 203.66 cd
Aras 98 8.07d 8.92d 142.15¢€
Bermaz 10.80 bcd 10.95 ab 196.69 d
Noyanbey98 11.80 a-d 9.30d 242.92 be
Akman 98 14.62 ab 9.17d 312,17 a
Goksun 13.70 abc 8.72d 258.95b
Karacasehir 98 15.77 a 9.82 bed 270.75b
Genel Ortalama 11.86 9.75 228.50
Onemlilik Derecesi *k *x *k
C.V. (%) 23.30 7.48 11.37
P<0.01 6nemli (**), C.V.: Varyasyon Katsayisi
Cizelge 3’de goriildiigii gibi fasulye ve Giiliimser (2005), fasulye

cesitlerinin ortalama bakla uzunlugu 9.75
cm oldugu kaydedilmistir. En yiiksek bakla
uzunlugu Goyniik 98 genotipinde (11.02
cm), en diisiik bakla uzunlugu ise Goksun
genotipinde (8.72 cm) tespit edilmistir.
Daha once yapilan arastirmalardan Peksen
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genotiplerinde bakla uzunlugunu en yiilsek
6.84 cm, en uzun 10.88 cm bulmuslardir.
Bulgulari bizim bulgularimizi
desteklemektedir. Fasulye genotipleri
arasinda en yiiksek dekara tane verimi
Akman 98 genotipinde (312.17 kg/da), en
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az dekara tane verimi ise Aras 98
genotipinde (142.15 kg/da) gorilmiistiir
(Cizelge 3). Fasulye genotiplerinde tane
veriminin  Mishra ve Dash (1991)
Hindistan ekolojik kosullarinda 121.00—
86.00 kg/da, Anlarsal ve ark. (1998) 2
yillik caligmada genotipleri ve
popiilasyonlarinda  30.80-119.60 kg/da
arasinda degistigini bildirmislerdir.
Bozoglu ve Giiliimser (2000), g¢evre ve
genotipin tane verimi tizerine etkisinin ¢ok
onemli oldugunu bildirerek tane verimini
etkiledigini bildirmistir. Tane verimini
Akdag (2001) 73.40-205.90 kg/da, Peksen
(2005) 2 wyillik galigmada 100.60-231.62
kg/da, Ceyhan ve ark. (2009), Konya
ekolojik kosullarinda 111.20-299.40 kg/da
arasinda degistigini tespit etmistir. Peksen
ve Giilimser (2005), fasulye ¢esitlerinde
tane veriminin bitki boyu, ilk bakla
yiksekligi  ile  iligkisi  oldugunun
bildirmislerdir. Cesit verim dememelerinde
amag, bolge kosullarina uyan yiiksek tane
verimi elde etmektir. Daha 6nceki yapilan
calismalarda elde edilen tane veriminden
daha yiiksek degerlerin Kahramanmaras
kosullarinda elde edilmesi arastirma
yoniinden 6nemlilik arz etmektedir.

SONUC
Arastirma sonuglarina gore; incelenen
tarimsal ozelliklerin 11 fasulye genotipleri

arasindaki farkliliklarin istatistiki olarak
onemli oldugu gorilmistiir.
Kahramanmaras ekolojik  kosullarinda

fasulye cesitlerinde fizyolojik olgunluk
stiresi 107-121 gilin arasinda degismistir.
Bir yillik arastirma sonuglarina gore dekara
tane verimleri 200 kg/da iistiinde olan
Akman 98, Onceler 98, Karacasehir 98,

Goksun, Noyanbey 98, Goyniikk 98 ve
Alberto  cesitlerinin ~ i1yi  performas
gosterdigi gorilmiistiir.
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Bir Devlet Universitesi, Van Yiiziincii Y1l Universitesi Gevas
Meslek Yiiksekokulu Ogrencilerinin Tavuk Eti Tiiketim
Alskanliklar: ve Tercihleri

Ozet

Tavuk eti ucuz, sindirim derecesi ve biyolojik degerliligi yiiksek olmasi
nedeni ile 6nemli bir hayvansal protein kaynagidir. Bu ¢aligmanin amaci,
Van YYU Gevas Meslek Yiiksekokulu dgrencilerinin tavuk etine bakis
acilarini ve titketim aligkanhklarini ortaya ¢ikarmaktir. Ogrencilerin yas
(P<0.0001), cinsiyet (P=0.0403) ikamet durumu (P<0.0001) ve aylik gelir
durumunun (P=0.0126) tavuk eti tiiketim ile arasindaki iligki istatistiki
olarak énemli bulunmustur. Ogrencilerin %73.60°1 haftada 2-3 kez tavuk
eti tiiketirken, hig tiikketmeyenlerin oranin sadece %4.97’dir. Tavuk etinde
en fazla tercih edilen kisim %33.44 ile but-baget, %32.80 ile gogiis
olmustur. Tavuk etinden sonra en fazla hindi eti tiiketildigi (%32.81), satin
alirken en fazla son tiiketim tarihine dikkat edildigi (%54.72) ve reyon
tercihi olarak da %45.17 organik tavuk tercih edildigi goriilmektedir.
Ayrica lokantada %54.26 ile tavuk doner tercih edildigi, %71.43 niin tavuk
etinin besleyici oldugunu soylerken, 6grencilerin %85.09’u hormon ve %
77.95’1 antibiyotik kullanildigin1 diisiinmektedirler. Ankete katilan
ogrencilerin  %77.85’1 tavuk etini helal gida olarak gdormektedir.
Ogrencilerin, %72.78 nin tavuk¢uluk isletmesinin Van’da olmasinin tavuk
eti tiiketimini olumlu etkileyecegini bildirmislerdir. Tavuk kesiminde
besmele getirilmesinin ¢ok dnemli ve dnemli bulanlarin toplami orani ise
oldukca yiiksek bulunmustur (%75.75). Tavuk yemlerinde GDO
kullanildigini diistinenlerin oran1 % 50.83’tiir. Sonu¢ olarak olumsuz
elestirilere ragmen tavuk etine yonelik bu olumlu tespitler biiyiik bir 6nem
arz etmektedir.

Chicken Meat Consumption Habits and Preferences of a State
University Van Yiiziincii Yl University Gevas Vocational
School’s Students

Abstract

Chicken meat is an important source of animal protein due to its cheap,
high digestibility and biological value. The aim of this study is to determine
the viewpoints and consumption habits on chicken meat of Van YYU
Gevas Vocational School’s students. The relationship between students'
age (P<0.0001), gender (P = 0.0403), residence status (P<0.0001) and
monthly income (P = 0.0126) and chicken meat consumption was found to
be statistically significant. As 73.60% of the students consume chicken
meat 2-3 times a week, only 4.97% of those who do not consume chicken
meat at all. The most preferred part of chicken meat is drumstick with
33.44%, breast with 32.80%, after chicken meat, turkey meat is consumed
the most (32.81%), while purchasing, the most attention is paid to the
expiry date (54.72%). It is seen that organic chickens are preferred with
45.17% in the store. In addition, 54.26% of the students stated that chicken
doner was preferred in the restaurant, 71.43% of them said that chicken
meat was nutritious, 85.09% and 77.95% of the students think that
hormone and antibiotics are used, respectively. 77.85% of the students
participating in the survey see chicken meat as halal food. 72.78% of the
students stated that the poultry farms to be established in Van will affect
the consumption of chicken meat positively. The total rate of those who
found basmala very important and important in chicken slaughter was
found to be quite high (75.75%). The rate of those who think that GMO is
used in chicken feed is 50.83%.
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GIRIiS

Tavuk eti; uluslararasi terminolojide
“Kanathi Eti” kavrami icinde ge¢mekte
olup, beyaz et smifindadir. Bu kavramin
icinde pilig, hindi, bildircin, 6rdek, kaz gibi
hayvanlarin etleri de yer almaktadir. Beyaz
et grubu icerisinde en fazla {iiretim ve
tiketim payma sahip olan tavuk etidir
(Anonim, 2021). Et, insanlarin optimum
biliytimesi ve gelismesi i¢in gerekli bir gida
olarak  belirtilmektedir.  Fakat bazi
epidemiyolojik caligmalarda ise kirmizi et
(6zellikle islenmis kirmizi et) tiikketiminin
artmasi ile kardiyovaskiiler ve metabolik
hastaliklar arasinda bir iligkinin var oldugu,

halk  sagliginin  olumsuz etkilendigi
bildirilmektedir (Milicevic ve ark., 2015;
Medeiros ve ark., 2019). Fakat, tavuk eti
diisiik enerji igerigi, yiiksek sindirilebilir
protein ve esansiyel amino asit igerigi, B
grubu vitaminler (Tiamin, B6 ve pantotenik
asit), mineraller (demir, ¢inko, bakir) ve
coklu doymamis yag asitlerinin yiiksek
konsantrasyonu gibi arzu edilebilir besin
madde igerikleri nedeniyle tiiketiciler i¢in
saglikli bir gida olarak
degerlendirilmektedir (Marangoni ve ark.,
2015; Oztiirk ve Giingdr, 2016; Shruti ve
ark., 2019). Tavuk etinin zengin besin
madde icerigi Cizelge 1°de verilmistir.

Cizelge 1. 100 g tavuk etinin besin madde igerigi

Besin Maddeleri Mineraller(mg) Vitaminler(mg)
()
Su 75.46 Kalsiyum 12 Vitamin C 2.3
Enerji (kcal) 119 Demir 0.89 Tiamin 0.073
Protein 21.39 Magnezyum 25 Riboflavin 0.142
Toplam yag 3.08 Fosfor 173 Niasin 8.239
Karbonhidrat 0.00 Potasyum 229 Vitamin B-6 0.430
Seluloz 0.00 Sodyum 77 Folat (ug) 7
Seker 0.00 Cinko 1.54 Vitamin B-)12 (ug) 0.37
Kolesterol (mg) ve yag asitleri(g) Vitamin A, RAE (ug) 16
Vitamin K (ug) 1.8
Kolesterol 0.790 Vitamin A, 1U (1U) 52
Toplam doymus yag asitleri 0.900 Vitamin E 0.21
Toplam tekli doymamis yag asitleri 0.750 Vitamin D (D2+D3)(ng) | 0.1
Toplam ¢oklu doymamis yag asitleri | 70 Vitamin D (IU) 5

(Oztiirk ve Giingdr, 2016)

Tavuk eti saglik agisindan yukarda
bahsedilen avantajlarinin yam sira, diger
etlere oranla daha ucuz bir gida olmas1 da
onemli bir avantajdir. Bu nedenle tavuk
etine olan talep giin gectikce artmaktadir
(Griffith ve Redmond, 2005). FAO 2019
verilerine gore Tiirkiye 2.138.451 ton tavuk
eti dretimli ile Diinya’da tavuk eti
dretiminde ilk on {lke igerisinde yer
almaktadir. Tavuk eti liretiminde ilk sirada
sirastyla Amerika Birlesik Devletleri, Cin
ve Brezilya gibi gelismis {ilkeler yer
almaktadir (FAO, STAT 2021). OECD-
FAO, 2019 verilerine bakildiginda, tavuk
eti iiretiminde gosterilen basari, tavuk eti
tilketiminde gosterilememektedir. Tirkiye
kisi basina yillik tavuk eti tiiketimi 19.1 kg
iken Amerika Birlesik Devletleri’nde 50.1
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kg, Israil’de 64.0 kg’dir. Diinyada ise kisi
basina tiiketilen tavuk eti miktar1 ortalama
14.7 kg’dir (OECD-FAO, 2021). Mevcut
calisma Van Yiiziincii Y1l Universitesi,
Gevas Meslek Yiiksekokulunda egitim
goren Ogrencilerinin tavuk etinin besleyici
degeri ve saglik acisindan Onemi
konusundaki bilgi diizeylerini belirlemek
amaciyla yapilmistir. Bu konuda tilkemizde
gerek sehir bazinda gerekse iiniversite
bazinda yapilmis c¢aligmalar mevcuttur
(iskender ve ark., 2015; Demir ve Aydin,
2018; Yildiz ve Duru, 2019; Bozbay, 2020;
Kara ve ark., 2020). Ancak Dogu Anadolu
Bolgesinin  6nemli  kentlerinden olan
Van’da bu konuda yapilan bir ¢aligmaya
rastlanilmamasi bu caligmanin
Ozgiinliigiinii ortaya koymaktadir.
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MATERYAL ve YONTEM

Bu c¢alismada kullanilan veriler, Van
Yiiziincii Y11 Universitesi Gevas Meslek
Yiiksekokulu oOgrencilerinin  tavuk eti
tiikketim aligkanliklarini belirlemek
amaciyla yapilan anket sorularindan elde
edilmigtir. Calismaya Van Yiiziinci Yil
Universitesi, Sosyal ve Beseri Bilimleri
Etik Kurulu’'nun 04.04.2019 tarih ve
85157263-604.01.02-E.27495 sayil1 yazil

NZ{yP(1 -

P)

izni ve katilimcilarin s6zIi onay: alindiktan
sonra baglanmistir. Calisma, 2018-2019
egitim-6gretim  yili  bahar ddneminde
Ogrencilere yapilan ve 35 sorudan olusan
yiiz yilize anket seklinde gerceklestirilmistir.
Veriler, Yiksekokulda okuyan toplam 326
Ogrenciye uygulanan anket formundan elde
edilmistir. Ornek bityiikliigiiniin
hesaplanmasinda basit tesadiifi 6rnekleme
yontemi (Yamane, 2010).

n=
(N —1d? + P(1 - P)Z%,

(1) Esitliginde, n: 6rneklem biiyiikligiinii,
N:populasyon biiyiikliigiinii P: incelenen
olaymn goriilme sikligini, Z,: belirli bir «
hata seviyesinde Z Cizelge degerini ve d:
olaymn goriilme sikligima gore yapilmak
istenen standart sapma miktarin1 ifade
etmektedir. Populasyon biiyiikliiglinlin 654
oldugu bu ¢alismada, bir 6n bilgi olmamasi
nedeni ile n sayisini en biiylik yapacak oran
olarak P = 0.5, a = 0.01 igin Z, = 2.57
ve d = 0.05 icin Ornek biylikligi 326
(n = 326 )olarak bulunmus ve ¢aligma
aktif olarak Ogrenim goren 326 birey ile

ey

yiirlitiilmiigtir. Degerlendirmeler, sorulara
cevap veren  Ogrenciler  iizerinden
yapilmistir. Baz1 6grenciler bazi sorulara
cevap vermediginden, iizerinde durulan
soru i¢in o 6grenciler degerlendirme disinda
tutulmustur. Tiim istatistiksel analizler SAS

(2020)  Versiyon 9.4  programinda

yapilmistir.

BULGULAR ve TARTISMA
Ogrencilerin  yas ve  cinsiyet

durumlar1 ile tavuk eti tiketim arasindaki
iligki Cizelge 2’de verilmistir.

Cizelge 2. Ogrencilerin yas ve cinsiyet durumu ile tiiketim arasindaki iligki

Yas Sayi(n) Oran (%) CHI KARE P

18-21 204 63.95
22-25 86 26.96 508.849 <0.0001
26-30 8 251
31-35 8 251

36 ve iistii 13 4.08
Erkek 156 50.32 82.958 0.0403
Bayan 154 49.68

Cizelge 2°de goriildiigii gibi 6grencilerin
onemli bir kismi (% 63.95), 18-21 yas
araliginda iken, sadece %4.08’1 36 yas ve
izeridir. Ankete katilan ogrencilerin %
50.32°1 erkek, % 49.68’1 bayanlardan
olusmaktadir. Ogrencilerin yas (P<0.0001)
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ve cinsiyet durumu (0.0403) ile tavuk eti
tilketim arasindaki iliski istatistiki olarak
onemli bulunmustur. Universite
ogrencilerinin ikamet durumlari ve tavuk eti
tiketim arasindaki iliski Cizelge 3’de
verilmistir.
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Cizelge 3. Ogrencilerin ikamet durumu ve tiiketim ile arasindaki iliski

Kaldig1 yer Sayi(n) Oran (%) CHI KARE P
Kredi Yurtlar 198 62.66
Ozel Yurt 4 1.27 51.4406 <0.0001
Ailesi ile kalan 106 33.54
Arkadaglari ile kalan 8 2.53

Cizelge 3’e¢ bakildiginda oOgrencilerin

bliylik bir kismmin (%62.66) kredi
yurtlarda, %33.54’linlin 1ise aileler ile
birlikte kaldiklar1 goriilmektedir.

Ogrencilerin ikamet durumlarinin da tavuk
eti tiikketim arasindaki iligkide istatistiki

olarak o6nemli bulunmustur (P<0.0001).
Universite ~ 6grencilerinin  aylhk  gelir
durumu ve tavuk eti tiiketim arasindaki
iliskiyi gosteren veriler Cizelge 4’de
verilmistir.

Cizelge 4. Ogrencilerin aylik gelir durumu ve tiiketim ile arasindaki iliski

Gelir Miktar1 (TL) Sayi(n) Oran (%) CHI KARE P
0-500 190 61.69
500-1000 31 10.06 21.0067 0.0126
1000-1500 29 9.42
1500 tistii 58 18.83

Cizelge 4’de ogrencilerin gelir durumu
incelendiginde, Ogrencilerin biiytik
kismmnin  (%61.69) geliri  0-500 TL
araliginda, sadece %18.83’niin 1500
TL’den daha fazla gelire sahip olduklari
goriilmektedir. Bu da ogrencilerin gelir
seviyeleri ile tavuk eti tiiketim aliskanliklar
arasindaki iligkinin belirlenmesinde Onem

arz etmektedir. Y1ldiz ve Duru (2019) Usak
ilinde yaptiklar1 caligmada; gelir diizeyi
arttikca tiikketimin artti§ini bildirmiglerdir.
Bu arastirma sonuclari mevcut calismada
elde edilen bulgularla uyusmamaktadir.
Ogrencilerin tavuk eti tiiketim sikliklar1 ve
tilketmiyorlarsa tiilketmeme nedenlerine ait
veriler Cizelge 5’de verilmistir.

Cizelge 5. Tavuk eti tiketim siklig1

Tiiketim Siklig1 Sayi(n) Oran(%)
Haftada 2-3 237 73.60
Haftada 1 47 14.60

15 giinde 1 kez 22 6.83

Hig Tiiketmeyen 16 4.97

Tiiketmiyorsaniz nedeni Sayi(n) Oran(%)
Alerji 10 5.46
Fiyat 24 13.11
Koku-tat 38 20.77
Vejetaryen 3 1.64
Saglikli/hijyenik bulmuyorum 17 9.29
Diger
Ogrencilerin ~ %73.60’nin tavuk etini en biiyiik kismin1 % 49.73 ile diger nedenler

haftada 2-3 kez tiikettigi, %4.97’sinin hig
tilketmedigi ve tilketmemenin de en biiyiik
nedeninin koku-tat (%20.77) oldugu tespit
edilmistir. Tavuk eti tiikketmeme nedeninin
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olarak bildirmislerdir. Iskender ve ark.
(2015)  Artvin  Coruh  Universitesi
Ogrencilerinin tavuk eti tiiketim tercihlerini
arastirdiklar1 ¢alismalarinda; haftalik tavuk
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eti tiketim miktarm 1.3 kg olarak
bildirmislerdir. Mevcut c¢alismada da
ogrencilerin % 73.60’min haftada 2-3 kez
tavuk eti tlkettiklerini gostermektedir.
Demir ve Aydin (2018) Kafkas Universitesi
Veteriner Fakiiltesinde 2016-2017 6gretim
yilinda okuyan 448 ogrenci ile yapilan
ankette; 6grencilerin %5.8 nin hi¢ tavuk eti
tiikketmediklerini bildirmislerdir. Yillik kisi
basina 19.6 kg tavuk eti tiikettikleri tespit
edilmistir. Yildiz ve Duru (2019) Usak
ilinde yaptiklar1 c¢alismada; tiiketicilerin
%39.2’sinin  haftada bir kez tavuk eti
tikettigi  belirlenmistir.  Tavuk  eti
tilketiminin ana sebebinin ise fiyatinin

diisiik olmasi, piyasada kolay bulunmasi ve
saglikli olmasi olarak ifade edilmistir.
Tavuk eti igerdigi  zengin  besin
maddelerinin yam1 sira diger hayvansal
protein kaynaklarina gore daha ucuz ve
iiretiminin kolay olmasi nedeniyle biiyiik
bir O6nem tagimaktadir. Kisi bast et
tikketiminin yetersiz oldugu, nicel agliktan
cok nitel aghigin s6z konusu oldugu
iilkemizde, var olan hayvansal protein
acigimm1 kapatmada tavuk eti retimi ve
tilketimi arttirmak en gii¢lii ¢6zliim olarak
Onerilebilir. Tavuk etinin tercih edilen
kisimlarina ait sayisal veriler Cizelge 6’da
verilmistir.

Cizelge 6. Tavuk etinin tercih edilen kismi

Sayi(n) Oran (%)
Gogiis 103 32.80
But-baget 105 33.44
Kanat 66 21.02
Pirzola 33 10.51
Ciger-taglik 7 2.23

Cizelge 6’da goriildiigii gibi, tavuk eti
tilketiminde en tercih edilen kismin but-
baget (%33.44) ve hemen ardindan %32.80
ile gogiis gelirken, en az tercih edilen
kismin ise %2.23 ile ciger-taglik oldugu
goriilmektedir. Iskender ve ark. (2015)
Artvin Coruh Universitesi dgrencilerin %
27.7’sinin goglis etini tercih ettiklerini
bildirmislerdir. Demir ve Aydmn (2018)
Kafkas Universitesi Veteriner Fakiiltesinde
okuyan o&grenciler ile yapmis olduklari
anket caligmasinda, tliketim tercihlerinde
gbgiis, but ve kanatin ilk {li¢ siray1 aldigini
bildirmislerdir. Yildiz ve Duru (2019) Usak
ilinde yaptiklar1 calismada; en ¢ok sirasiyla

but, baget, gdgiis ve kanat tercih edildigi
bildirilmistir. Yine tiiketicilerin % 42.5’nin
biitin  tavuk tercih ettiklerini  ifade
etmiglerdir. Kara ve ark. (2020) Siirt
Universitesi'nde  yaptiklar1  ¢alismada;
ogrencilerin en cok tercih ettikleri kisminin
tavuk etinin gogsii (%34.46), en az tercih
edilen kismin ise %1.87 ile sakatat
oldugunu bildirmislerdir. Mevcut caligmada
elde edilen sonuclar, yukarda belirtilen
arastirmacilarin tavuk etinin tercih edilen
kisimlartyla uyumlu olmustur. Tavuk eti
disinda tiiketilen kanatl etine ait veriler ve
oranlar1 Cizelge 7°de verilmistir.

Cizelge 7. Tavuk eti diginda tiiketilen kanatli eti

Sayi(n) Oran (%)
Keklik 16 5.5
Hindi 104 32.81
Kaz 15 4.73
Ordek 15 4.73
Bildircin 11 3.47
Tiiketmiyorum 156 49.21
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Tavuk eti disinda tiiketilen kanatl etine
bakildiginda; %32.81 ile en ¢ok hindi eti
tiiketilmektedir. Tavuk eti disinda kanath
eti tikketmeyenlerin oranm1 %49.21ile ankete
katilanlarin onemli bir kismini
olusturmaktadir. Benzer sekilde, Karakaya
ve Inci (2014) Bingél ili merkez ilgesinde
yaptiklar1 anket caligmasinda; tavuk eti
disinda en ¢ok % 71.0 oraninda hindi eti
tiikkettiklerini bildirmislerdir. Iskender ve

ark. (2015) Artvin Coruh Universitesi
Ogrencilerinin, tavuk eti disinda kanath eti
tiilketmeyenlerin oran1 %71.8 ile dikkat
cekmistir.  Mevcut ¢alismada, tavuk eti
disinda tiiketilen kanathi etlerine ait
sonuglar, yukarda belirtilen sonuglar ile
uyum icerisinde olmustur. Universite
Ogrencilerinin tavuk eti satin alirken dikkat
ettikleri parametreler ve reyon tercihine ait
veriler ve oranlar1 Cizelge 8 de verilmistir.

Cizelge 8. Tavuk eti satin alirken dikkat edilen unsur ve reyon tercihi

Sayi(n) Oran (%)
Son tiiketim tarihi 176 54.72
Marka 76 23.90
Dikkat edilen unsurlar | Fiyat 30 9.43
Deri rengi 24 7.55
Ambalajlar 14 4.40
- Koy Tavugu 137 42.68
Reyon Tercihi Organik tavuk 145 45.17
Ticari Tavuk 39 12.15

Cizelge 8’de belirtildigi gibi, ankete
katilan O0grencilerin, tavuk eti satin alirken
dikkat ettikleri en Onemli unsurun son
tiketim tarihi (%54.72) oldugu, reyon
tercihinde ise organik tavuk %45.17 ile 6n
plana ¢ikmaktadir. Dokuzlu ve ark. (2013),
Tiirkiye genelinde yapmis olduklar
ankette, tavuk eti tiikketiminde markaya
onem verildigi ve marka tercihinde de en
onemli  faktdriin  giiven  oldugunu
bildirmislerdir. Karakaya ve Inci (2014)
Bingol ili merkez ilgesinde yaptiklar: anket
caligmasinda; katilimcilarin, %98.6’sinin
son kullanma tarihine dikkat -ettiklerini
bildirmislerdir. Iskender ve ark. (2015)
Artvin Coruh Universitesi 6grencilerinin,
kdy tavugu tercih edenlerin oraninin %77.1,
son kullanma tarihine dikkat edenlerin
oraninin %32.8, marka tercihinin ise %28.8
oldugunu bildirmislerdir. Yildiz ve Duru
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(2019) Usak ilinde yaptiklar1 calismada;
irliinlin tazeligi, fiyati, ambalaji, kalitesi,
treten firma, tiriiniin reklami, damak zevki
ve imal tarihi gibi faktorlerin tavuk eti
tiiketim tercihini etkileyen faktorler olarak
tespit etmislerdir. Kara ve ark. (2020) Siirt
Universitesi'nde  yaptiklart  calismada;
ogrencilerin tavuk eti satin alirken en ¢ok
son tiikketim tarihine  (%62.92) dikkat
ettiklerini bildirmislerdir. Mevcut
calismada iiniversite O0grencilerinin tavuk
eti satin alirken dikkat ettikleri hususlar
konusundaki sonuglar, yukarda belirtilen
aragtirma sonuclariyla uyum igerisinde
olmustur. Bu da iiniversite 6grencilerinin
saglik  acisindan  aldiklar1  {iriinleri
incelediklerini  ve  kontrol ettiklerini
gostermektedir. Universite dgrencilerinin
tavuk eti satin alirken tercih ettikleri
mekana ait veriler Cizelge 9’da verilmistir.
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Cizelge 9. Tavuk eti satin alirken tercih edilen mekan

Sayi(n) Oran(%)

Bakkal 14 4.36
Kasap 135 42.06
Market 139 43.30
Semt pazari 11 3.43
Diger 22 6.85

Cizelge 9’da belirtildigi gibi, tavuk eti
satin alirken tercih edilen yer bakimindan
birinci sirada marketler (%43.30) ve ikinci
sirada kasaplar (%42.06) yer alirken, en az
tercih edilen yer ise semt pazarlaridir
(%3.43). Yildiz ve Duru (2019) Usak ilinde
yaptiklar1  ¢alismada; tavuk eti satin
alimirken sirasiyla daha ¢ok Dbayiler,
marketler ve bakkallarin tercih edildigini
tespit etmislerdir. Kara ve ark. (2020) Siirt
Universitesi'nde  yaptiklar1  ¢alismada;
ogrencilerin tavuk eti satin alirken, en ¢ok

marketleri tercih ettiklerini (%58.80) ve en
az ise bakkal-semt pazarlarin1 (%3.75)
tercih ettiklerini tespit etmislerdir. Mevcut

calismada, elde edilen bu sonuclar
yukaridaki arastirmacilarin  sonuglariyla
uyum igerisinde olmustur. Universite

ogrencilerinin tavuk eti satin alirken, saglik
acisindan risk orant daha az olabilecek
yerleri tercih ettikleri sonucuna varilmistir.
Ogrencilerin Evde ve lokantada tavuk eti

tiketim tercihlerine iliskin parametreler
Cizelge 10°da verilmistir.

Cizelge 10. Evde ve lokantada tavuk eti tilketim tercihi

Sayi(n) Oran (%)
Yemeklerde 103 32.29
Firinda 110 34.48
o .. . | Mangal 77 24.14
Evde tavuk eti tiikketim Tercihi Haslama B 376
Diger 17 5.33
Tavuk doner 172 54.26
- Izgara 85 26.81
Reyon Tercihi Yemeklerde 23 7.26
Citir tavuk-nugget 28 8.83
Diger 9 2.84

Cizelge 10°da belirtildigi gibi evde tavuk
eti tiiketiminin en ¢ok firinda (%34.48) ve
yemeklerde (%32.29), lokantada ise en ¢ok
tavuk doneri (%54.26) ve 1zgara (%26.81)
seklinde tercih edildigi goriilmektedir.

Ogrencilerin tavuk etinin besleyici degeri,
hormon, antibiyotik kullanimi ile helal gida
durumu ile ilgili gériislerini yansitan veriler

Cizelge 11°de verilmistir.

Cizelge 11. Tavuk etinin besleyici degeri, hormon ve antibiyotik kullanimu ile helal gida durumu

Sayi(n) Oran (%)
Evet/Hayir Evet/Hayir
Tavuk etinin besleyici olduguna inaniyor musunuz? 230/92 71.43/28.57
Tavuklarda hormon kullanildigini diisiiniiyor musunuz? 274/48 85.09/14.91
Tavuklarda biiylime uyarici olarak antibiyotik 251/71 77.81/22.05
kullanildigini diisliniiyor musunuz?
Tavugu helal gida olarak diigiiniiyor musunuz? 253/72 77.95/22.15
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Cizelge 11 incelendiginde, 6grencilerin
%71.43’niin  tavuk  etinin  besleyici
olduguna ve %77.88’nin de helal gida
olduguna inandig1 goriilmektedir. Ayni
Cizelgeda  Ogrencilerin,  %85.09’nun
hormon ve %77.95’nin  antibiyotik
kullanildigin1  diisiindiikleri de  dikkat
cekmektedir. Bu da 6grencilerin gorsel ve
yazili  basindaki yanlis  beyanlardan
etkilendigini gostermektedir. Ogrencilerin
tavuk eti liretiminde hormon ve antibiyotik
kullanildigin1 diisiinmelerine ragmen, ayni
zamanda Ogrencilerin  %71.43’{inlin de
tavuk etini besleyici olarak gérmeleri ilging
bir sonug olarak degerlendirilmigtir. Kara
ve ark. (2020) Siirt Universitesi’nde
yaptiklar1 anket c¢alismasinda, ankete
katilan 6grencilerin %68.5’nin tavuk etinin

besleyici degerini bildigi, %31.5’nin ise
tavuk etinin besleyici degerini bilmedigi
belirlenmistir. Ancak ayni calismada da
sagirtict sekilde, Ogrencilerin % 91.0’nin
tavuklarda hormon kullanildigini, %
82.4’nin de tavuklarda biiylime uyarici
olarak antibiyotik kullanildigini
diistindiiklerini  bildirmislerdir. Mevcut
calismada elde ilen bu bulgular, yukarida
belirtilen  arastirmacilarin  sonuglariyla
uyum icerisinde oldugu goriilmektedir. Bu
sonugta tniversite Ogrencilerinin tavuk
etinin saglikli ve besleyici degeri hakkinda
tam bir bilgilerinin olmadigimi
gostermektedir. Universite dgrencilerinin
islenmis tavuk eti tiiketim durumlart ve
tercihlerine iliskin sonuclar Cizelge 12°de
verilmistir.

Cizelge 12. Islenmis tavuk eti tiiketim durumu

Sayi(n) Oran (%)

Islenmis tavuk eti tiiketiyor musunuz?

Evet:169 / Hayir:133 Evet: 55.96 / Hayir:44.04

. . . o Nugget 61 23.46
Islenmis tavuk eti tercihiniz? Sucuk/Sosis/ Salam 111 42.69
Kofte/ Hamburger 80 30.77
Sinitzel 8 3.08

Cizelge 12’de  gorildigi  gibi, 64.4 oldugunu bildirmislerdir. Yukarida

ogrencilerin %55.96’s1 islenmis tavuk eti
tiilketmektedir. Islenmis tavuk eti tiiketim
tercihinde salam, sosis ve sucuk yiiksek
oranda (%42.69) ve birinci sirada tercih
edilirken, en az sinitzel (%3.08) tercih
edilmektedir. Benzer sekilde, Iskender ve
ark. (2015) Artvin Coruh Universitesi
ogrencilerinde de, islenmis tavuk eti
tiketim oranmmin % 82.1 ile yiiksek
oldugunu bildirmislerdir. Islenmis tavuk eti
olarak da donerin (%36.2) tercih edildigi
tespit etmislerdir. Kara ve ark. (2020) Siirt
Universitesi’nde  yaptiklar1  galismada;
islenmis tavuk eti tercihinde donerin %
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belirtilen aragtirmacilarin sonuglar1 mevcut
caligmada elde edilen sonuglar ile uyum
icerisinde olmustur. Ancak, Yildiz ve Duru
(2019) Usak ilinde yaptiklari calismada,
ailelerin islenmis tavuk triinleri tercih
etmediklerini ifade etmislerdir. Bu ¢alisma
ile mevcut calisma arasindaki goriilen bu
farklilik ankete katilan bireylerin sosyal
stati  farkliligindan kaynaklanmaktadir.
Ogrencilerin tavuk yetistirme siiresi ve
medyanin tavuk eti tiikketimine etkisi
iizerine vermis olduklarin cevaplar ve
oranlar Cizelge 13’de verilmistir.
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Cizelge 13. Tavuk yetistirme siiresi ve medyanin tavuk eti tiiketimine etkisi

Sayi(n) | Oran (%) | CHI KARE P
40-45 giin 106 35.57
80-90 giin 116 38.93
Tavugu yetistirme siiresi tercihi Fiyatina bakarim | 76 25.50 8.8736 0.1808
Medyanin tavuk eti titketimini etkiledigini diigiiniiyor musunuz? | Evet 194 64.88
Hayir 105 35.12 3.8999 0.2725
Cizelge 13’de Ogrencilerin  vermis tiketimini olumsuz etkiledigini ifade
olduklar1 cevaplara gore; Ogrencilerin etmislerdir. Ogrencilerin  %48.5’1 etlik

%38.93’1i tavuk yetistirme siiresinin 80-90
gin ve 9%35.57’si 40-45 gilin olmasini
isterken, 9%25.50’si1 ise yetistirme siiresine
degil de tavuk etinin fiyatina baktiklar
goriilmektedir.  Medyanin ~ tavuk  eti
tilketimini etkiledigini diisinenlerin orani
% 64.88 ile ¢ok dikkat ¢ekici bir sonug
olmustur. Iskender ve ark. (2015) Artvin
Coruh Universitesi ogrencilerinin
%50.22sinin, medyanin  tavuk eti

pilicin 80-90 giinde yetistirilmesini tercih
ettiklerini ve ogrencilerin %26.7’si  bu
sekilde yetistirilen tavuk etine %10, %
41.8°’1 %20, %24.7’si ise %50 daha fazla
iicret Odeyebileceklerini  bildirmislerdir.
Ogrencilerin ~ tavukguluk  isletmesinin
bolgemizde bulunmasinin ve mevsimlerin
tavuk eti tiiketime etkisi Cizelge 14’de
verilmistir.

Cizelge 14. Tavukguluk igletmesinin b6lgemizde bulunmasi ve mevsimlere gore tavuk eti tiiketim durumu

Sayi(n) Oran (%)
Cok iyi olur 87 28.52
Tyi olur 135 44.26
Tavukguluk igletmesi bolgemizde olursa tiiketime olumlu etkisi olur mu ? | Fiyatina bakarim 76 27.21
Sonbahar 17 5.59
- . . R Kis 91 29.93
? -
Tavuk etini hangi mevsimlerde daha ¢ok tiiketiyorsunuz ? Tikbahar 20 658
Yaz 36 11.84
Fark etmez 140 46.05

Bolgemizde tavukguluk isletmelerinin
bulunmasinin tiikketime olan etkisinin 1y1
olacagini sdyleyenlerin oran1 %44.26 iken,
cok 1y1 olur diyenlerin oran1 %28.52 olarak
belirlenmistir. Tavukguluk isletmesinin
bolgemizde olmasinin tiiketime olumlu
olacagmi diisiinenlerin oran1 toplamda
%72.78 ile ¢ok yiiksek bulunmustur. Bu
tespit, bolgemizde tavukculuk
isletmelerinin  kurulmasi gerektigini de
ifade etmektedir. Mevsime gore tliketimde
ise fark etmez diyenler en yiiksek orani
olusturmaktadir (%46.05). Cin’de yapilan
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bir ¢alismada tavuk eti tiiketimine etki eden
onemli bir faktériin de insanlarin
yasadiklar1 bolgenin oldugu bildirilmistir.
Bu calismada sehirde yasayanlarin kirsalda
yasayanlara gore daha fazla tavuk eti
tilkkettikleri saptanmistir (Parrot ve Walley,
2017). Universite o6grencilerinin  tavuk
kesim yontemi tercihleri ve tavuk
kesiminde besmele getirilmesinin kendileri
icin 6nemli olup olmadig1 sorusuna vermis
olduklart  cevaplar  Cizelge  15°de
verilmistir.
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Cizelge 15. Tavuk kesim yontemi ve kesimde besmele getirilmesinin 6nemi

Sayi(n) Oran (%)
Makine ile kesim 63 21.00
El ile kesim 167 55.67
Tavuk kesim yontemi tercihiniz? Fark etmez 70 23.33
Cok 6nemli 161 53.49
Tavuk kesiminde besmele getirilmesinin sizin igin dnemi? Onemli 67 22.26
Fark etmez 73 24.25

Cizelge 15 incelendiginde, tavuk kesim
yonteminde el ile kesim, %55.67 ile en fazla
tercih edilen yontemdir. Tavuk kesiminde

besmele  getirilmesinin  ¢ok  Onemli
(%53.49) ve onemli (% 22.26), bulanlarin
toplami1 oran1 ise oldukca yiiksek

bulunmustur (%75.75). Benzer sekilde,
Karakaya ve Inci (2014) Bingdl ili merkez
ilcesinde yaptiklart anket ¢aligmasinda;
Islami usule gore kesimin tavuk eti
tiketimini  olumsuz  etkileme  orani
%78.0°dir. Iskender ve ark. (2015) Artvin

Coruh Universitesi grencilerini, tavuk
etini helal gida kavrami igerisinde
diisiinenlerin oram1 %  88.4 olmustur.
Bahsedilen arastirmacilarin  sonuglari,
mevcut calismada elde edilen sonuglarla
paralellik  gostermektedir. Bu  durum,
Tirkiye ntifusunun biiyiikk bir kisminin
Miisliiman olmasina atfedilebilir. Tavuk
yemlerinde GDO (Genetigi Degistirilmis
Organizma) kullanilip kullanilmadigr ve
GDO’nun tavuk eti tiiketimi lizerine etkisini
gosteren sonuglar Cizelge 16°da verilmistir.

Cizelge 16. Tavuk yemlerinde GDO kullanilmasi ve bunun tavuk eti tiiketimine etkisi

Sayi(n) Oran (%)
Evet 153 50.83
Hayir 36 11.96
Tavuk beslemede GDO kullanildigint diigiiniiyor musunuz? Bilmiyorum 112 37.21
Evet 160 53.51
Tavuk beslemede GDO kullanimi tavuk eti tiikketiminizi etkiler mi? Hayir 61 20.40
Fark etmez 78 26.09

Cizelge 16’da gorildigli gibi, tavuk
yemlerinde GDO kullanildigin1
diistinenlerin  oram1 % 50.83, GDO
kullaniminin ~ tavuk  eti  tiiketimini
etkiledigini diisiinenlerin orani ise % 53.51
olarak  bulunmustur. Bu  sonuglar,
ogrencilerin  GDO konusunda yeterli
bilgileri olmadigi ve GDO’nun insan ve
hayvan saglig lizerine etkilerini
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konularinda bilinglendirilmeleri gerektigi
sonucuna varilmistir. Tavuk etinin
fiyatinin  diistik olmasi, hormon ve
antibiyotik kullanimi, TV, radyo ve gazete
haberleri, hayvan hastaliklari riski ve tavuk
etinde yag oraninin diisiik olmasi gibi
faktorlerin tavuk eti tiikketime olan etkilerini
gosteren sonuglar Cizelge 17°de verilmistir.
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Cizelge 17. Tavuk eti tiiketimini etkileyen faktorler

. ORANLAR (%)* CHI P
FAKTORLER 1 2 3 2 5 Top KARE
Fiyatin diisiik olmasi 23.00 32.67 |20.00 [16.33 |8.00 100 15.1479 0.2324
Hormon ve antibiyotik kullanim 11.15 18.58 1588 |19.26 |35.14 |100 7.5737 0.8175
TV, Radyo ve gazete haberleri 13.71 1940 |20.74 |26.09 |20.07 |100 12.6510 0.3949
Hayvan hastaliklar riski 5.70 13.09 10.74 | 20.47 |50.00 |100 14.0848 0.2953
Yag oraninin diigiik olmasi 6.64 19.93 2525 2193 |26.25 |100 9.6886 0.6433

1: Onemli degil, 2: Biraz 6nemli, 3:Orta derece 6nemli, 4:0ldukca 6nemli, 5: Cok 6nemli.

Tavuk eti tiiketiminde ¢ok Onemli
bulunan  faktorler sirasiyla; hayvan
hastaliklar1 riski (% 50.00), hormon ve
antibiyotik  kullanimi  (%35.14), yag
oraninin diigiik olmas1 (%26.25), TV-radyo-
gazete haberleri (%20.07) ve fiyatin diisiik
olmasi (%8.00) bulunmustur. Dokuzlu ve
ark. (2013), Tiirkiye genelinde (975 hane
halki ile) yaptiklart anket calismasinda kisi
basina 17.24 kg tavuk eti tiiketildigini tespit
etmislerdir. Buna gore tiiketim miktar
bolgelere, gelir diizeyine, medeni duruma,
kirsal ya da kentsel alanda yasama gore
degismekte olup en yiiksek Ege Bolgesinde
(21.98 kg), en disik Dogu Anadolu
Bolgesinde (10.97 kg) oldugu
belirlenmistir. OECD-FAOQ, 2019 verilerine
gore, Tirkiye’de kisi bas1 yillik tavuk eti
tiketimi 19.1 kg olarak belirtilmistir
(OECD-FAO. 2021). Bu da, dnceki yillara
gore Tiirkiye’de tavuk eti tiiketim
degerlerinin  arttigin1  gostermektedir.
Karakaya ve Inci (2014) Bingdl ili merkez
ilgesinde yaptiklar1 anket ¢aligmasinda; ilag
ve katki madde kullaniminin, tavuk eti
tilketimine olumsuz etkisi % 17.3 olarak
bulunmustur.  Iskender ve ark. (2015)
Artvin Coruh Universitesi 6grencilerin
tavuk eti tiiketiminde, medyanin tiiketimi
olumsuz etkiledigini diisiinenlerin orani
%50.2 olmustur. Yildiz ve Duru (2019)
Usak ilinde yaptiklar1 ¢alismada; tavuk eti
tiketiminin ana sebebinin ise fiyatinin
diistik olmasi, piyasada kolay bulunmasi ve
saglikli olmasit olarak ifade edilmistir.
Bozbay C. K (2020), Eskisehir Osmangazi
Universitesi personeli ve oOgrencileri ile
yaptiklari calismada; Etlik pili¢
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beslenmesinde kullanilan yem ve/veya yem
katki maddeleri ile ilgili medyatik bilgilerin
(dezenformasyon) etkisinin, akademisyen
ve Ogrencilerde c¢alisanlara gore daha
yilksek oldugunu belirlemistir. Sonug
olarak, egitim seviyesi arttikca tavuk eti
tiiketimi hakkindaki yanlis medya raporlari
nedeniyle olumsuz alginin attig1 ve tavuk eti
tercihinin azaldigin tespit etmistir.

SONUC

Sonug olarak olumsuz elestirilere ragmen
tavuk etine yonelik bu olumlu tespitler
biiyilk bir énem arz etmektedir. Mevcut
kiigiik capli olumsuzluklar da giderilerek
tavuk  etinin  hak  ettigi = konuma
yiikseltilmesi ve bdlgede tavukculuk
isletmelerinin kurulmasinin, hem {iretici
hem de tiiketici acgisindan olumlu etkiler
yaratacagl gorilmektedir. Toplumun ve
ozellikle de {niversite oOgrencilerinin
bilin¢lendirilmesi amaciyla yapilan bu tiir
caligmalarin tavuk eti tiiketim oranlarina
olumlu yansiyacagi sonucuna varilmistir.
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Farkh Terbiye Sistemlerinin M26 Anaa Uzerine Asih
Braeburn ve Red Chief Elma Cesitlerinde Agaclarin Gelisimi,
Verim ve Meyve Kalitesi Uzerine Etkileri

Ozet

Calisma 2008-2009 yillarinda, Tokat kosullarinda M 26 anacina
asili Braeburn ve Red Chief elma cesitlerinde yiritilmiistiir.
Arastirmada, 2006 y1l1 Aralik ayinda tek sirali 3,5x1,5 m mesafe ile
dikilen fidanlara Slender Spindle, Hytec, Vertical Axis terbiye
sistemleri uygulanmistir. Tel-herek kombinasyonu iizerinde
geligtirilen agaglarin; vegetatif gelisimi, verim ve meyve kalite
performanslarinin incelendigi c¢alismada dikimden 2 yil sonra
terbiye sisteminin govde kesit alanina etkisi goriillmemistir. Ayni
dikim yogunlugu ve ayni anag iizerinde en kiigiik ta¢c hacmi Hytec
(1,04 m®) sisteminde belirlenmistir. Bu sonuglara gére terbiye
sistemlerinin tag hacmi tizerine etkili oldugu saptanmistir. Verim
etkinligi iizerine terbiye sistemlerinin etkisi goriilmezken, dekara
verim degerlerinde en yiiksek deger M 26/Vertical Axis
kombinasyonundan (716,33 kg/da) elde edilmistir. Meyve kalite
kriterleri tizerine terbiye sisteminin etkisi goriilmezken, kirmizi
rengi temsil eden ‘a’ degeri Red Chief/M 26/Vertical Axis
kombinasyonunda (23,68) belirlenmistir. Elde edilen sonuglara
gore meyve renk olusumunda agac yiiksekligi ile birlikte dikim
sikligimin da etkili oldugu tespit edilmistir.

The Effects of Training Systems on Tree Growth, Yield And
Fruit Quality In Braeburn and Red Chief Apple Cultivars on
M26 Rootstock

Abstract

This study was carried out with Braeburn and Red Chief apple
cultivars grafted on M 26 apple rootstock in Tokat ecological
conditions during 2008-2009. In the study,Slender Spindle,
Hytec, Vertical Axis training systems were applied on the trees
planted with 3,5x1,5 m intervals; where all the trees were planted
in 2006 December. The vegetative growth, yield and fruit quality
performances of the trees constituted on wire-stake combination
system were analysed during two years. In the study, where
vegetative growth, yield and fruit quality performances of the trees
grown on wire-stake combination system were evaluated, the
training systems did not have any effect on the trunk sectional area
after two years from planting. Considering the same planting
distances and the same rootstocks, while the lowest canopy volume
was obtained M 26/Hytec combination with 1,04 m3. At a result of
this, it can be said that canopy volumes were affected by training
systems. while the training systems had no effect on the yield
efficiency, the highest values for yield per decare were obtained
from M 26/Vertical Axis combination with 716,33 kg/da. The fruit
quality parameters were not also affected by training systems. On
the other side, ‘a values’ which represents red color were differed
by combinations used in the study, where ‘a value’ was 23,68in Red
Chief/M 26/Vertical Axis combination. According to these results,
not only tree higth but also planting distances affected the fruit
color.
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GIRIS

Tiirkiye diinya elma iiretiminde ilk
siralarda yer almasina ragmen ihracatta ¢ok
geride kalmasmmin en Onemli nedeni
geleneksel cesitlerle yapilan kalitesiz
iretimdir. Gliniimiizde ¢ok hizlibir ¢esit
degisimi yasandigindan pazar degeri
yiiksek olan cesitlerin iiretilmesi zorunlu
hale gelmistir. Ayrica tiim tarimsal
riinlerde oldugu gibi elma
pazarlanmasinda da hasat sonrasi muhafaza
ve ambalajlama biiyik 6nem arz
etmektedir. Tiirkiye'de son yillarda yeni
kurulan  elma  bahgelerinde  diinya
piyasasinin tercih ettigi elma cesitlerine
agirlik  verilmesine  ragmen  verim
bakimindan geleneksel yetistiricilikten ¢ok
farkli  degildir.  Tiirkiye'deki  bodur
yetistiricilik incelendiginde son yillarda
yeni ¢esitlerle sik  dikim  bahgeler
kuruldugunu ancak sulama ve giibreleme
gibi kiiltiirel islemlerin yaninda budama ve
terbiye  tekniklerinin  de  yeterince
uygulanmadigim1 = gérmekteyiz.  Barritt
(1992)'e gore, anag, agac sikligi, agag
diizenlemesi, fidan kalitesi, destek sistemi,
terbiye metodu ve budama teknigi gibi
hususlar meyve bahgesi sistem
bilesenleridir ve basarilt bir yetistiricilik
icin her sistem bireysel olarak ele alinmali
ve uygun sekilde birlestirilmelidir. Modern
meyve yetistiriciliginde temel amag,
agaglar1 erken yillarda meyveye yatirmak
ve birim alandan daha kaliteli ve hizli verim
elde etmektir. Bu amaca ulasabilmek i¢in,
meyve bahgesi tesisinde uygun dikim
sistemini belirlemek 6nem kazanmaktadir.
Elma yetistiriciliginde ilk yillarda yiiksek
erkenci {iretim isteniyorsa, aga¢ destek
sistemlerinden  bazilarinin  kullanilmasi
zorunludur. Peterson (1989)'un belirttigi
gibi eger bodur agaclardan erken yillarda
iretim bekleniyorsa, destek sistemi, bir
tercih  degil, zorunluluktur.  Modern
meyvecilikte budama ve terbiye prensibi
yiiksek verimin hedeflendigi yerlerde en
onemli etmendir ve meyve bahgesinden
beklenen erkenci iiretim ve yiiksek meyve
kalitesini dogrudan etkiler. Uygun terbiye
tekniginin se¢imi ile erkenci iretim,
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dallarn  siirekli ~ yatay  pozisyonda
gelisimleri saglanarak en az kesim ile
siirglin ~ gelisimi  zayiflatilip ~ generatif
gelisim tesvik edilerek saglanir. Bu
nedenle bodur yetistiricilikte anag, ¢esit ve
yoreye uygun terbiye sistemi segilerek
yetistiricilik yapilmasi sarttir. Bu sekilde
hem yiiksek verim hem de kaliteli meyve
elde etmek miimkiin olacaktir. Tim bu
sorunlar géz oniine alindiginda Tiirkiye'nin
diinyada 6nde gelen elma tireticisi tilkelerle
rekabet edebilmesi i¢in bodur anaglar

iizerinde gindemde olan  gesitlerin
yetistiriciligine oncelik vermesi gerekir.
MATERYAL ve YONTEM

Bu ¢alisma, Gaziosmanpasa Universitesi
Ziraat Fakiiltesi Bahge Bitkileri Boliimii
Arastrma ve Uygulama Bahgesi'nde
TUBITAK TOVAG 106 O 096 nolu proje
kapsaminda 2006 yili Aralik ayinda
kurulmus olan destek sistemli bodur elma
bahgesinin  bir boliimiinde 2008-2009
yillarinda yiiriitiilmiistir. Bu parselde telli
destek sisteminde 8.0 x 85 x 350 cm
ebatlarinda dis beton direk ve 7.0 X 7.5 X
350 cm ebatlarinda i¢ beton direkler

kullanilmistir. Telli sistemin
olusturulmasinda 3 farkli kalinlikta telden
yararlanilmistir. Beton direklerin

desteklenmesi amaciyla 4 ve 5 mm'lik
teller, terbiye sistemlerinde ise 2 ve 3
mm'lik teller kullanilmistir. Kurulan destek
sisteminde toprak seviyesinin 80 cm
yukarisindan ilk tel hizas1 olusturulmustur.
Ik tel hizas1 yatay diizlemde birbirine
paralel 3 sirali telli sistemle saglanmigtir.
Teller arasindaki yatay mesafe 40 cm'dir.
Ikinci tel hizasi ilk tel hizasmin 80 cm
yukarisindan tek sirali ve tigiincii tel hizasi
ikinci tel hizasmnin 100 cm iizerinden tek
siral1 olarak kombine edilmistir. Sistemde
dolu ve gilines yanigina karst file sistemi
kurulmus 6rtii materyali olarak malg plastik
kullanilmustir. Calismanin bitkisel
materyali M 26 anaci lizerine asili Bracburn
ve Red Chief elma ¢esitleridir.
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Yontem
Terbiye sistemleri
Slender Spindle Sistemi

Toprak seviyesinden itibaren agag
iizerinde tim yoOnetimin yapilabilecegi
sekilde agac¢ yiiksekligini azaltmak, daha
yiilksek  yogunlukta dikim yapilarak
erkencilik ve yiikksek verim saglamak
amactyla  olusturulmustur (Wertheim ve
ark., 2001; Robinson, 2003). Agaglar bir,
iki veya lg telli sistemle ve bireysel destek
sistemleri ile desteklenmektedir. Tag
genisligi 2 m'den daha az agag yiiksekligi
ise 2-3 m arasinda degismektedir
(Robinson, 2003). Sistemin
olusturulmasinda dalsiz fidan
kullanildiginda toprak seviyesinin 60 cm
yukarisindan kesim yapilarak ilk dal katinin
olusumu saglanir. Dall1 fidan kullaniliyorsa
ilk dal hizasinin 30 cm yukarisindan tepe
kesimi yapilarak yan dal olusumu saglanir.
Bu dallar ilk yillardan itibaren iiriin
olusumunu tesvik etmek i¢in yatay olarak
baglanir. Lider dalin 45 derecelik ag1 ile
baglanmasi ile hem liderin biiylimesi
yavaglatilir hem de aga¢ yiiksekligi 2,5-3
m'de  sinirlandirilarak  tim  kiiltiirel
islemlerin toprak seviyesinden yapilmasi
saglanir (Wagenmakers ve Callesen, 1995).
Vertical axis terbiye sistemi

Sistemde her ¢esidin dogal biiylime
habitlisii ve dogal meyve olusturma
yeteneginden faydalanmak amaglanmistir.
Sistem, sira lizeri 1,0-2,0 m, sira arasi 4,0-
50 m mesafe ile 1000-2500 agac/ha
yogunlukta olusturulmaktadir. Genellikle
M 9 ve M 26 anaglar kullanilir. Agaglar 3
m yiikseklikte tek veya 3 telli sistemle
desteklenmektedir. Vertical Axis sistemi
tek bir dikey govde ve ana gévde boyunca
kiigtik capl meyve dallarindan
olusmaktadir. Aga¢ gelisimi boyunca ug
tomurcugun hakimiyetini devam ettirmek
icin zayif meyve dallarimin gelisimini
saglamak onemlidir (Lespinasse ve Delort,
1986). Dikimden itibaren liderde tepe
kesimi yapilmaz. Dallarin sayis1 budama ile
kontrol edilmelidir (Robinson, 2003).
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Hytec (Hybrid Tree Cone) Sistemi
Slender Spindle ile Vertical Axis
sistemlerinin  kombinasyonu  seklinde
gelistirilen bir terbiye seklidir. Sistemde
agaclarin erken yaslarda verime yatirilmasi,
diizenli verim alinmasi, meyve kalitesinin
yiikseltilmesi ve isciligin  azaltilmasi
hedeflenmistir. Lider dalin her il
budanmasi veya Slender Spindle sistemine
benzer bir tarzda baglanmasi ile lider dalin
giicii kontrol edilerek yan dal gelisimi
tesvik  edilmektedir. Slender Spindle
agaclara gore daha fazla {iretim saglamak
amaciyla daha uzun bir Ortli yapisina
sahiptir. Hytec sisteminde agik bir ortii sekli
olusturularak daha iyi 151k dagilimi1 saglanir
(Wertheim, 1983; Barritt, 2000). Lider
boyunca olusan dallarda yatay gelisim
saglanarak meyve verimi tesvik edilir ve
meyve alindiktan sonra yash oduna dogru
kesim yapilarak agacin konik sekli
muhafaza edilir. Aga¢ 3 m yikseklige
ulastiginda zayif bir dala dogru geriye
kesim yapilarak aga¢ boyu kontrol edilir
(Robinson, 2003).

Incelenen ozellikler

Fenolojik gozlemler

Cigek tomurcuklarinda gelisme sathalar

(gozlerin patlamasi, farekulagi, pembe
tomurcuk, c¢iceklenme baslangici, tam
ciceklenme, ¢iceklenme sonu), agac
olumunda meyve derimi, yapraklarin

dokiilme ve dinlenmeye giris tarihleri
belirlenmistir.
Vejetatif ve generatif gelisme
Kriterlerine ait gozlem ve 6l¢iimler
Bir yash siirgiin sayist (adet/agac):
Dinlenme doneminde ve budamalardan
once agag tizerinde o vejetasyon doneminde
meydana gelmis vejetatif dallarin tiimiiniin
tizerinde bulundugu dallarin yaslar1 dikkate
alinarak sayilmasi ile belirlenmistir.
Meyve dah sayisi
Dinlenme doéneminde ve budamalardan
once agag¢ lizerinde bir, iki ve ti¢ yash dallar
izerinde meydana gelen meyve dallarimin
(topuz, kargi, dalcik ve lamburt) sayilmasi
ile belirlenmistir.
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Ortalama yaprak alani

Her agagtan odun ve  meyve
dallarindan Temmuz ayinda alinan 10'ar
yapragin  alam1  bir  planimetre ile
belirlenmistir.

Anag Ve cesitte govde kesit alanlari

Dinlenme periyodunda her agagta asi
yerinin 15 cm altindan ve {istiinden anag ve
cesitte gdvde ¢aplarinin bir kumpas ile her
iki yonden Olclilmesi ve ortalamasinin
alimmasi ile ortalama govde capt (R)
belirlenmis  ve  “Alan=nr®’ formiilii
kullanillarak ~ govde  kesit alanlar1
hesaplanmistir. Daha sonra bu degerler
dikkate alinarak anag¢ ve kalemin birbirine
gore gelisme durumlart incelenmistir.
Govde Kkesit alanindaki yillik degisim

Ilki 2008 yili dinlenme déneminde
olmak tizere her yil ayni yerden as1 yerinin
15 cm iistiinden kalemin govde caplar bir
kumpas yardimiyla 6l¢iilmistiir. Ortalama
yaricap ile govde kesit alanlarinin
hesaplanmasi sonucunda bir sonraki yil ile
bir oOnceki yilin degerleri arasindaki
farklilik belirlenerek govde kesit alanindaki
yillik degisim (biiyiime) saptanmistir.
Tag¢ hacmi

Dinlenme doneminde budamalardan
once her agagta tag izdiistimlerinden her iki
yonden tacin en (ya da capi) degerlerinin
belirlenmesinin ardindan ilk ana daldan
itibaren ta¢ yiiksekligi Olgiilerek tacin
geometrik sekline gore tag hacmi V= nr?h/2
formiiliine gore hesaplanmistir (Yildirim ve
Celik, 2003).
Budama artiklarinin miktar

Her yil kis ve yaz budamalarinda kesim
sonucunda ortaya ¢ikan dallarin tartilmasi
ile belirlenmistir.
Verim ve meyve kalite ol¢iimleri
Agac basina verim

Meyvelerde hasat zamani nisasta testine
gore belirlenmistir. Her bir agagtan elde
edilen tiim iirliniin tartilmasi ile aga¢ basina
verim elde edilmistir.
Verim etkinligi (birim govde kesit
alanina diisen verim)

Agac basina verimin govde kesit alanina
oranlanmasi ile saptanmistir.
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Ortalama meyve agirhg:

Her agactan alinan 10 adet meyvenin
0.01 g hassasliktaki terazide tartilmasi ile
hesaplanmustir.

Deneme plam ve istatistik analiz

Deneme parselinde ¢esit/anag
kombinasyonlari ve terbiye sistemleri igin
toplam 6 sira kullanilmistir. Her siranin
yarisinda Braeburn ve diger yarisinda Red
Chief elma ¢esitleri yer almaktadir. Her
sirada Slender Spindle, Vertical Axis ve
Hytec sistemleri uygulanmistir. Deneme
tam sansa bagli deneme deseninde
faktoriyel diizende 2 cesit ve 3 terbiye
sisteminde 3 tekerriirlii olarak kurulmustur.
Her tekerriirde 6 agag kullanilmistir. Veriler
toplandiktan sonra SAS paket programi
kullanilarak  varyans analizi yapilmis
uygulama ortalamalar1 ise Duncon g¢oklu
karsilastirma testi ile karsilastirilmistir.

BULGULAR ve TARTISMA
Fenolojik gozlemler

Denemede fenolojik evreler yillara gore
farklillk gOstermistir. Terbiye sistemleri
arasinda belirgin bir fark meydana
gelmemis ancak anag¢ ve gesitler arasinda
farkliliklar gorilmistiir. Braeburn ¢esidi
Red Chief ¢esidine gore daha erken
ciceklenme  gOstermistir  (Cizelge 1).
Nitekim Polat (1997), ciceklenme {izerine
ekolojinin etkisi yani sira gesit ve anag
ozelliklerinin ~ de  etkili  oldugunu
belirtmistir. Aragtirmanin gergeklestirildigi
yillarda Tokat ekolojisinde incelenen
cesit/ana¢  kombinasyonlarinda 2008
yilinda tomurcuk patlama zamani 19 Mart
(Braeburn/M 26) ile 20 Mart (Red Chief/M
26)  tarihleri  arasinda,  g¢igeklenme
baslangic1 7 Nisan (Braeburn/M 26) - 12
Nisan (Red Chief/M 26) tarihlerinde, tam
ciceklenme 12 Nisan (Braeburn/M 26) — 21
Nisan (Red Chief/M 26) tarihlerinde
gerceklesmis, cesitler 12 Ekim
(Braeburn/M 26) ve 10 Eyliil (Red Chief/M
26) tarihlerinde hasat edilmislerdir (Cizelge
1). Denemenin ikinci yilinda (2009)
tomurcuk patlama zamam: 17 Mart
(Braeburn/M 26)ile 20 Mart (Red Chief/M
26)  tarihleri  arasinda,  g¢igeklenme
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baslangici 2 Nisan (Braeburn/M 26) ile 9
Nisan (Red Chief/M 26) tarihlerinde, tam
ciceklenme 11 Nisan (Braeburn/M 26) — 16
Nisan (Red Chief/M 26) tarihlerinde,
ciceklenme sonu ise 27 Nisan (Braeburn/M
26) 5 Mayis (Red Chief/M 26)
tarihlerinde  gerceklesmistir.  Arastirma
bulgularna goére aymi ekolojide anag¢ ve
cesitler  arasinda  fenolojik  evreler
bakimindan fark goriilmiis, sonuglar farkli
ekolojilerdeki benzer ¢esit ve anaglarla
yapilan calismalar ile karsilastirildiginda

fenolojik evrelerin bolge ekolojisine gore
farklilik gosterdigi ancak ayni ¢esit ve anag
kombinasyonlarinda ekolojiler arasinda
birka¢ giinlik farkliliklar oldugu goze
carpmaktadir. Bu konuyla ilgili yapilan
calismalarda cigeklenme zamanlari,
periyodu ve hasada kadar gegen siire; ¢esit,
ekoloji ve uygulanan Kkiiltiirel islemlere
bagli olarak degistigi bildirilmistir (Sive ve
Resnizky 1986; Facteau ve ark., 1986;
Yasasin ve ark., 2006; Ceylan, 2008).

Cizelge 1. M 26 anaglar1 tizerine asili Braeburn ve Red Chief gesitlerinde kaydedilen fenolojik
g6zlemler (2008-2009)

anac/cesit| yillar | gozlerin | fare pembe cicek. tam ciceklenme| hasat | yaprak | dinlenme
patlamasi| kulagi | tomurcuk | baslengici | ¢iceklenme sonu dokiimii
2008 | 19.03 23.03 30.03 07.04 12.04 20.04 12.10 15.12 18.12
M26 |2009| 17.03 21.03 27.03 02.04 11.04 27.04 15.10 16.12 21.12
Braeburn
2008 | 20.03 25.03 01.04 12.04 21.04 26.04 10.09 17.12 18.12
M 26 |2009| 20.03 03.04 06.04 09.04 16.04 05.05 16.09 20.12 21.12
Red Chief
Vejetatif ve Generatif Gelisme onemli bir farkin olmadigi, buna karsilik
Kriterlerine ait gozlem ve él¢iimler cesitler arasindaki farkin istatistik anlamda
Topuz, kargt ve dalcik sayilar onemli oldugu saptanmistir. Red Chief

bakimindan yapilan degerlendirmede ise
hem ¢esit hem terbiye sistemi hem de ¢esit
X terbiye sisteminin etkisi Onemsiz
bulunmustur (Cizelge 2). Ikinci yil (2009)
verilerine  gore meyve dali sayilan
incelendiginde hem toplam meyve dali hem
de ayr1 ayn topuz, lamburt, kargi ve dalcik
sayilart  lizerine terbiye sistemi ve
interaksiyon etkisi Onemsiz bulunmustur.
Diger taraftan lamburt hari¢, meyvedal: ile
ilgili diger degerler iizerine ¢esidin dnemli
etkisinin oldugu tespit edilmistir. Topuz,
kargi, dalcik ve toplam meyve dali sayilar
Braeburn ¢esidinde daha  yiiksek
bulunmustur (Cizelge 2). Anag¢ govde kesit
alani, cesit govde kesit alanit agisindan
yapilan karsilastirmada, 2008 yil1 verilerine
gore hem cesitler arasinda hem de terbiye
sistemleri  arasinda onemli bir farklilik
belirlenememistir. Adi gecen oOzellikler
acisindan gesit ile terbiye sistemleri
arasinda da onemli bir fark yok iken
ortalama yaprak alam1 g6z  Oniine
alindiginda, terbiye sistemleri arasinda
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cesidinde ortalama yaprak alaninin,
Braeburn ¢esidine gore daha yiiksek oldugu

goriilmistir.  Ortalama  yaprak  alami
bakimindan ¢esit X terbiye sistemi
interaksiyonu ~ 6nemsiz  bulunmustur

(Cizelge 3). 2009 yil1 verilerine gore; anag
govde kesit alani ile gesit govde kesit alani
bakimindan, ¢esit, terbiye sistemi ve ¢esit x
terbiye sistemi interaksiyonuna bagli olarak
onemli bir degisim gostermemis; cesit
govde kesit alan1 Red Chief ¢esidine gore,
Braeburn  ¢esidinde  daha  yiiksek
bulunmustur. Govde kesit alanindaki yillik
degisim degerleri ve odun dal1 yaprak alani
bakimindan ise hem c¢esit hem terbiye
sisteminin ana etkisi hem de interaksiyon
etkisinin onemsiz oldugu belirlenmistir.
Meyve dali yaprak alaninda terbiye
sisteminin ana etkisi ile interaksiyon etkisi
Onemsiz, ¢esidin ana etkisi ise Onemli
bulunmus olup, meyve dali yaprak alani
Red Chief ¢esidinde daha yiiksek
bulunmustur (Cizelge 3).
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Cizelge 2. M 26 anaci lizerine asili, farkli terbiye sistemleri uygulanmis Braeburn ve Red Chief elma
cesitlerinde meyve dal1 ve vejetatif siirgiin sayilar (adet/agac)

Cesit Terbiye Meyve dali sayist

Sistemi Topuz Karg1 Dalcik Lamburt

2008 2009 2008 2009 2008 2009 2009 2008

Braeburn Hytec 4,65% 56,2254 1,33% 7,503 7,014 10,1154 11,2834 12,9934

Slender S. 4,28 59,06 1,44 6,89 6,06 7,45 9,89 11,78

Vertical A. | 4,78 49,11 1,06 8,44 7,00 10,33 11,89 12,83
Red Chief Hytec 6,04 33,56 0,87 4,33 4,44 4,00 9,72 11,35

Slender S. 4,74 30,28 1,28 4,00 7,79 3,61 8,06 13,81

Vertical A. | 4,72 38,28 1,30 3,89 4,98 4,00 8,89 11,00
Cesit Braeburn 4,57 54,80 A 1,28 7,61 A 6,69 9,30 A 11,02 12,53
ortalamasi Red Chief 5,17 34,04 B 1,15 4,07 B 5,74 3,87 B 8,89 12,05
Terbiye Hytec 5,35 44,88 1,10 5,92 5,72 7,06 10,50 12,17
sistemi Slender S. 4,51 44,67 1,36 5,44 6,92 5,53 8,97 12,79
ortalamasi Vertical A. | 4,75 43,69 1,18 6,17 5,99 7,17 10,39 11,92

6d: Cesit x terbiye sistemi interaksiyonu 0,05 ihtimal seviyesinde 6énemsizdir.
Ayni harfle gosterilen gesit yada terbiye sistemi ortalamasi arasindaki fark énemli degildir (p>0,05)

Cizelge 3. M 26 anaci iizerine asili, farkli terbiye sistemleri uygulanmig Braecburn ve Red Chief elma
cesitlerinde agac gelisimi ile ilgili baz1 6zellikler

Cesit Terbiye Meyve dali sayis1
Sistemi Anag govde kesit alami | Cesit govde Kesit alani | Meyve dali | Goévde
(mm?) (mm?) yaprak  alani | kesital.
(cm?) yillik
deg.(%)
2008 2009 2008 2009 2008 2009
Braeburn Hytec 602,80 945,96 520,54 690,00 % 11,95 % 182,46
Slender S. 498,22 993,42 415,00 704,01 10,94 289,01
Vertical A. 586,41 1041,93 524,79 739,29 14,03 314,50
Red Chief Hytec 517,98 1049,46 375,54 591,95 16,86 283,08
Slender S. 527,88 889,64 400,99 521,79 19,82 254,13
Vertical A. 459,60 1068,80 350,61 617,95 13,60 267,33
Cesit Braeburn 562,48 993,77 486,80 711,10 A 12,31B 261,99
ortalamasi Red Chief 501,82 1002,64 375,70 577,23 B 16,76 A 268,18
Terbiye Hytec 560,40 997,71 448,00 640,97 14,41 232,77
sistemi Slender S. 523,00 941,53 437,70 612,90 15,38 271,57
ortalamasi Vertical A. 513,10 1005,37 408,00 678,62 13,81 290,92

6d: Cesit x terbiye sistemi interaksiyonu 0,05 ihtimal seviyesinde 6nemsizdir.

Ayni harfle gosterilen gesit ya da terbiye sistemi ortalamasi arasindaki fark 6nemli degildir (p>0,05)

Iki y1llik veriler incelendiginde ayn1 anag
ve dikim yogunlugunda terbiye sistemleri
arasinda govde kesit alani bakimindan
onemli bir fark goriilmemis ve arastirma
sonuglarina gore Vertical Axis sistemi daha
uzun ta¢ yapisinda olmasma ragmen
Slender Spindle ve Hytec sistemleri ile
benzer sonuglar vermistir (Cizelge 3).
Nitekim bulgularimiz ayn1 ana¢ ve dikim

yogunlugunda  govde kesit alan
degerlerinin terbiye sistemleri arasinda fark
olusturmadigini bildiren bulgulari

desteklemektedir (Barritt ve ark., 2008;
Buler ve ark., 2001; Robinson, 2007;
Hampson ve ark. 2002). Agacglarda tag
gelisimini ifade etmek amaciyla 6l¢iilen tag
eni, ta¢ yiiksekligi ve tag hacmi degerleri
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ilk yilda cesit ve terbiye sistemine gore
onemli ~ bir  farkliik  gdstermedigi
gorilmistir. Aynmi sekilde bu degerler
acisindan cesit ile terbiye sistemi arasinda
onemli  bir interaksiyonun  olmadigi
saptanmigtir. 2008 yili verilerine gore
terbiye sistemleri arasinda fark
goriilmemesinin nedeni terbiye
sistemlerinin olusturulmasina 2008 yilinda
baslanmis olmasi bu nedenle de her iki ¢esit
ve tug¢ farkli terbiye sisteminde agag
boyutlarinin  ve siirglin  uzunluklarinin
benzer olmasindan kaynaklanmaktadir
(Cizelge 4). 2009 yili verilerine gore; Tag
eni lizerine interaksiyon etkisi Onemsiz,
buna karsilik terbiye sistemi ve ¢esidin ana
etkisi onemli bulunmustur. Ikinci yil
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verilerinde ta¢ eni bakimindan ¢esitler
arasindaki  fark, ¢esitlerin  standart
ozelliklerinden kaynaklanmis, Hytec ve
Slender Spindle sistemleri benzer sistemler
iken Vertical Axis sistemi olusturulma
ozellikleri bakimindan digerlerinden daha
biiylik tag yapist olusturmus bundan dolay1

tac eni, tac yiiksekligi ve ta¢ hacmi degerleri
bakimindan yiiksek sonuglar vermistir
(Cizelge 4). Bu sonuglar tag yapisina gesit
ozelliklerinin ve terbiye sisteminin etkili
oldugunu (Yildirim, 2002; Barritt, 1987,
Robinson ve ark. 1991; Barritt, 1998)
bildiren ¢alismalar ile ortiismektedir.

Cizelge 4. M 26 anaci tizerine asili, farkli terbiye sistemleri uygulanmis Braeburn ve Red Chief elma
cesitlerinde tag gelisimi ile ilgili 6zellikler

Cesit Terbiye Tag eni (cm) Tag yiiksekligi (cm) Tag hacmi (m®)
Sistemi 2008 2009 2008 2009 2008 | 2009
Braeburn Hytec 115,03 % 161,75% 121,04% 133,86% 0,63 % 1,394
Slender S. 99,64 163,22 99,43 135,25 0,35 14
Vertical A. 114,95 176,50 114,60 165,33 0,61 2,02
Red Chief Hytec 91,95 113,97 113,29 135,72 0,38 0,69
Slender S. 101,36 125,25 115,56 121,66 0,50 0,75
Vertical A. 93,27 126,11 120,94 167,04 0,41 1,05
Cesit Braeburn 108,88 167,15 A 111,69 144,81 0,53 161A
ortalamasi Red Chief 95,53 121,77 B 116,60 141,47 0,43 0,83B
Terbiye Hytec 103,50 137,86 B 117,17 134,79B 0,50 1,04B
sistemi Slender S. 99,01 144,23 AB 107,50 128458 0,42 1,098
ortalamas Vertical A, 104,11 151,30 A 117,77 166,18 A 051 154 A

6d: Cesit x terbiye sistemi interaksiyonu 0,05 ihtimal seviyesinde 6nemsizdir.
Ayn1 biiyiik harfle gosterilen cesit ya da terbiye sistemi ortalamasi arasindaki farkonemli degildir (p>0,05)

Verim ve Meyve Kalite Olciimleri
Agac¢ buytkliigiine gore verimi ifade
etmenin en basit yolu govde kesit alanina
diisen verimi belirlemektir (Westwood,
1995). 11k yil verilerine gére (2008) gesit ve
terbiye sistemlerinin, aga¢ basina verim,
birim govde kesit alanina diisen verimi
ifade eden verim etkinligi ve ortalama
meyve boyu degerlerinde O6nemli bir
degisiklige nedenolmadigi goriilmiistiir. Bu
degerler bakimindan gesit x terbiye sistemi
interaksiyonu da oOnemsiz bulunmustur.
Ortalama meyve agirliginda ise sadece
¢esidin etkisinin 6nemli oldugu, Red Chief
cesidinde 224,29 g olarak olgiilen ortalama
meyve agirhiginin, Braeburn c¢esidinde
oOlgiilen degere (202,77 g)'e gore istatistiksel
anlamda farkli oldugu belirlenmistir
(Cizelge 5). Ikinci y1l verilerine gére (2009)
aga¢c basma verim (g/agag) degerleri
bakimindan ¢esidin etkisinin Onemsiz
oldugu goriiliirken terbiye sistemleri ve
cesit X terbiye sistemi interaksiyonu énemli
bulunmustur. Verim etkinligi ve ortalama
meyve agirhigr degerleri cesit x terbiye
sistemi interaksiyonu ve ¢esitlerin ana etkisi
bakimindan  6nemsiz  ancak  terbiye
sistemlerinin etkisi 6nemli bulunmustur. Bu
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sonuglar gostermektedir ki ilk yillarda
terbiye sistemi ve ¢esidin verim etkinligi
tizerine etkisi agik degildir. Ancak izleyen
yillarda bu etkinin daha net ortaya ¢ikacagi
muhtemel goriinmektedir. Nitekim Palmer
ve ark. (1992), ilk yillarda aga¢ basina
verimin c¢esit ve terbiye sistemlerinden
etkilenmedigini, ancak devam eden yillarda
bu etkinin ortaya c¢iktigin1 belirtmistir.
Birinci yil verilerine gore (2008), M 26
anaci lizerindeki kombinasyonlarda dekara
verim degerleri bakimindan gesit X terbiye
sistemi interaksiyonu ile gesit ve anacin
etkisi 6nemsiz ¢ikarken ikinci {irin yilinda
(2009) terbiye sisteminin dekara verim
degerleri tizerine etkisi goriilmiis ve Hytec
sisteminde 634,86 kg/da, Vertical Axis
sisteminde 716,33 kg/da ve Slender Spindle
sisteminde 564,39 kg/da verim elde
edilmistir. Nitekim Barritt (1989), M 26 ve
Mark anaglart tlizerinde Merkezi Lider
sistemi (889 agag/ha), M 26, M 9 ve Mark
anaclar1 {lizerinde Vertical Axis sistemi
(1270 agag/ha), M 9 ve M 26 anaglari
tizerinde Slender Spindle terbiye sistemini
(1667 agag/ha) uyguladig1 ¢alismasinda en
yiiksek verimi 23,3 ton/ha ile M 9 anacina
asilh  Slender Spindle terbiye sistemi
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uygulanan parselde elde ederken, bunu 16
ton/ha ile M9 anacina asili Vertical Axis
terbiye  sistemi  uygulanan  parselin
izledigini belirtmistir. James ve Schupp
(1993), M 26 anaci lizerinde Merkezi Lider,

Vertical Axis ve Y-trellis terbiye
sistemlerini uygulayarak agag
performansin1  izledikleri ¢alismalarinda
denemenin 3. yilinda Vertical Axis

sistemi uyguladiklar1 agaclarda diger iKi
sisteme gore verimi daha yiliksek
bulmuslardir. Szczygie ve Mika (2003), M
9 ve P 22 anaglan tiizerine asili Jonagold
cesidinde 3,5 x 1,0 ve 3,5 x 1,3 m mesafe ile
diktikleri fidanlara Slender Spindle ve 3,5 x
1,0 ve 3,5 x 0,7 m mesafe ile diktikleri
fidanlara Vertical Axis terbiye sistemlerini
uygulamiglar deneme sonunda dekara en
yiikksek verimi M 9 {izerineasili, Vertical
Axis terbiye sistemi uygulanan agaglardan
elde  etmislerdir. ~ Verim  degerleri
bakimindan terbiye sistemleri arasinda fark

goriilmesine  ragmen  tim  terbiye
sistemlerinin ayn1 dikim yogunlugunda
olmasindan dolay: tercih edilme yoniinden
onemli fark yoktur. Denemenin ilk yillar
olmasindan dolay1 ayni dikim
yogunlugunda verim yoniinden benzer
sistemler arasinda 6nemlifarklarin olmadigi
ancak izleyen yillarda terbiye sisteminin
verim lizerine etkisinin daha net ortaya
¢ikmas1t muhtemel goriinmektedir (Cizelge
4.6). Bu konuyla ilgili yapilan bazi
calismalar da aga¢ basina verim ve verim
etkinligi bakimindan terbiye sistemleri
arasindaki farkliliklarin, agac¢ siklhigi ve
anacin ayni oldugu durumlarda daha az
oldugunu aymi sira aralifindaki uzun
agaclar kisa agaclara gore daha fazla 151k
tuttugu  ve daha verimli olduklan
vurgulanmigtir (Barritt 1998; Barritt, 2000;
Callesen, 1993; Palmer, 1989; Wertheim ve
ark., 2001; Clayton- Greene, 1993; Ferree
ve ark., 1993; Simsek, 2006).

Cizelge 5. M 26 anac1 tizerine asil1, farkli terbiye sistemleri uygulanmig Braeburn ve Red Chief
elma ¢esitlerinde verim ve bazi meyveozellikleri

Cesit Terbiye Agag basma verim | Dekara verim | Verim etkinligi (kg/ | Ortalama meyve

Sistemi (g/agag) (kg/da) cm?) agirligi (g)
2008 2009 2008 2009 2008 2009 2009 2008

Braeburn Hytec 2480,71% 2702,70 B | 471,33% | 51351% | 0,48 ™ 0,47% 211,71% | 202,78 %
Slender S. 144194 2970,49B | 273,96 564,39 0,35 0,42 197,41 191,18
Vertical A. 2449,12 4014,97 A | 465,33 762,85 0,47 0,54 199,19 222,40

Red Chief Hytec 1464,28 3980,00 A | 278,21 756,21 0,35 0,67 243,77 184,81
Slender S. 2085,53 297050 B | 396,35 564,40 0,52 0,57 213,41 191,18
Vertical A. 930,22 3525,31 176,74 669,81 0,27 0,57 215,69 199,18

AB

Cesit Braeburn 21239 3229,40 403,55 663,47 0,44 0,488 202,77 B | 205,45

ortalamasi Red Chief 14933 3491,90 283,74 613,58 0,40 0,60A 22429 A | 191,72
Hytec 1972,5 3341,40 374,77 634,86 0,44 0,58 227,74 193,80AB

AB

Terbiye Slender S. 1763,7 2970,50 335,11 564,39B | 0,40 0,49 205,41 191,18B

sistemi Vertical A. 1689,7 3770,10 321,04 716,33 0,41 0,56 207,44 210,79A

ortalamasi A

6d: Cesit x terbiye sistemi interaksiyonu 0,05 ihtimal seviyesinde 6nemsizdir.
Ayni biiyiik harfle gosterilen gesit ya da terbiye sistemi ortalamasi arasindaki fark 6nemli degildir (p>0,05)

SONUC

Deneme yillar1 boyunca modern terbiye
sistemlerine uygun sekilde dal acilart
olusturularak verim ve kalitenin Onemli
oranda degistirilebilecegi kanaatine
vartlmistir. Sonucta elma yetistiriciliginin
onemli oranda yer kapladigi bolgede dis
pazarda popiiler olan ¢esitlerle bodur
anaclar lizerinde ve farkli terbiye sistemleri
uygulanarak yogun yetistiricilik
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yaptlmasinda yarar goriilmektedir. Elde
edilen veriler terbiye sistemlerinin siirgiin
olusumu tizerine farkl etkilerinin oldugunu
gostermektedir. Slender Spindle ve Hytec
sistemlerinin ~ daha  fazla  budama
gerektirmesi ve sistemin gerekleri olan daha
fazla dal egme islemleriyle terbiye
sistemlerinin olusturulmasi asir1 derecede
vegetatif siirgiin gelisimine neden olmakta,
bu durum daha fazla yaz budama artig: ile
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sonuclanmaktadir. Anag capi, ¢esit ¢ap1 ve
gdovde kesit alan1 incelendiginde denemenin
ilk yilinda degerler birbirine yakin olmasina
ragmen denemenin ikinci yilinda vegetatif
gelisme arttikga, anaglar kendilerine has
Ozelliklerini ortaya koymuslar ve bdylece
anaglar arasinda da oOnemli farklar
olusmustur. Iki yil siireyle yiiriitiilen bu
calismada proje Ongoriisiinde hedeflenen
sonuglara biiylik ol¢iide ulagilmistir. Fidan
dikiminden sonraki ilk verim yilinda (2008)
M 26 anaglarina asili Breaburn ve Red
Chief c¢esitlerinin  hemen hemen tim
agaclarindan meyve elde edilmistir. M 26
anaglarina asili cesitlerin erken meyveye
yatmalarinda en Onemli faktdor ana¢ ve
terbiye sistemidir. Bodur anaglar {izerine
astlanan tiim c¢esitler ilk yildan itibaren
meyve  verebilmektedirler.  Meyveye
yatmada ikinci derecede 6nemli faktor sira
arasi1 ve iizeri mesafeyle birlikte uygulanan
modern terbiye sistemleri olmustur.
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Abstract

Successful agriculture requires the sustainable use of soil resource,
because soil can easily lose its quality and quantity within a short
period of time. Agricultural practices, therefore, needed basic
knowledge of sustainable use of land. This research was
conducted in Asa and Moro Local Government Areas of Kwara
State to assess the impacts of different land use types on soil
properties in the study area. Six villages noted for farming were
randomly visited and in each village, three farms planted each with
maize-cassava intercrop, cashew plantation and natural forest were
sampled at 0-20 cm depth for laboratory analysis of particle size,
pH, carbon, nitrogen, phosphorus, exchangeable cations and
extractable micronutrients. The bulk density at 0-5 cm, 5-10 cm and
10-15 cm depths were determined. Soil properties were analysed
using descriptive statistics. The soil texture was sandy loam with
soil pH ranging from slightly acid to acid (6.4 to 5.1). Irrespective
of the local government areas and land use, organic carbon (1.83 g
kg?!), Sodium (0.12 cmol kg?), Nitrogen (0.12 g kg?) and
Phosphorus (6.15 mg kg*) were low while Fe (134.80 mg kg), Mn
(122.80 mg kg*) and Zn (19.22 mg kg™) were high. Across the
local government areas, Potassium and Magnesium varied from
medium to high while Calcium and Copper were low to medium.
The bulk density range was medium to high (1.36 to 1.57 g cm™)
for cashew plantations and maize-cassava intercrop while it was
medium (1.40 to 1.47 g cm) for natural forest. In conclusion, most
of the cultivated soils were low in fertility, with low carbon stocks
which is assumed to be due to emission losses arising from
continuous cropping. The carbon sequestration status of land uses
in the study area was very low. Management practices like
composting, green manuring, use of organic fertilizer and residue
retention is recommended.
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INTRODUCTION

Land use is defined as the arrangements,
activities and inputs in a certain land cover
types to produce change or maintain it (Ufot
etal., 2016). Successful agriculture requires
the sustainable use of soil resource, because
soil can easily lose its quality and quantity
within a short period of time for reasons
like: intensive cultivation, leaching and soil
erosion (Kiflu and Beyene, 2013).
Agricultural practices, therefore, needed
basic knowledge of sustainable use of the
land (Takele et al., 2014). Success in soil
management to maintain the soil quality
depends on the understanding of how the
soil responds to agricultural practices
overtime (Duguma et al., 2010). However,
the basis of this sustainable agricultural
development is the quality of the soil, since
maintenance of soil quality is an integral
part of sustainable agriculture and the
convenient witness to improve crop
productivities (Liu et al., 2010). The
productivity and sustainability of soil
depends on dynamic equilibrium among its
physical, chemical, and biological
properties (Somasundaram et al., 2013).
These  properties are  continuously
influenced by land uses. Di et al., 2013,
reported that agricultural management
practices can largely influence the quality of
the soil which in turn is intrinsically linked
to the sustainability of agro ecosystem
functions and productivity. Therefore,
maintenance of soil health is essential for
sustained food productivity, the
decomposition of waste, storage of heat,
sequestration of carbon, and the exchange
of gases. Large hectares of arable land in
Nigeria have been reported to be deficient
in micro nutrients (Oguike and Mbagwu,
2009) and many of these deficiencies were
caused by continuous use of inorganic
fertilizers particularly N, P and K by
farmers, limited use of organic manures as
well as non-cycling of crop residues. These
leads to rapid exhaustion of micronutrients
in soil output (Onwudike et al., 2015).
Intensive land use causes serious changes in
soil physical, chemical and biological
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characteristics, and can rapidly diminish
soil quality and soil fertility. Amana et al.
(2012) reported that ecologically sensitive
components of tropical soils are not able to
buffer effect of intensive agricultural
practices. Due to continuous cultivation,
soils under particular land use system may
affect physicochemical properties which
may modify micronutrients content and
their availability to plants. Many researches
have been carried out to examine the
influence of land use types on soil
properties in different agro-ecological
zones in Nigeria (Senjobi and Ogunkunle,
2011). Senjobi and Ogunkunle (2011)
examined the effects of land use on land
degradation and productivity in Ogun State,
Nigeria. Soil properties vary from one land
use type to another. Wasihun et al. (2015)
also reported that changes in land use types
and soil management have a marked effect
on soil physical and chemical properties.
Soil bulk density (BD) is an important
parameter that changes over time depending
on cultivation and field management
operations. It is not an intrinsic soil property
but depends on external conditions with
changes associated with a variety of factors
and with various natural and anthropogenic
processes (Zeng et al., 2013). Analysis of
various major land use conversion types on
tropical mineral soils revealed an increase
in bulk density values (5-23%) primarily
associated with soil organic carbon changes
in the surface 0-30 cm soil layers. As a rule
of thumb, the coarser the texture, the higher
is the bulk density value and the larger the
soil organic carbon change, the larger is also
the change in bulk density. Therefore, this
present study was carried out to determine
the effects of land use types on soil
productivity parameters in the selected
Local Government Areas.

MATERIAL and METHODS

This research was carried out in Asa and
Moro Local Government Areas of Kwara
State, Nigeria as shown in Figure 1 and 2.
Six (6) villages, Asa (Ajuwon, Ogele,
Kajola) and Moro (Oniso, Budo-Apata,
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Eleshinnla) were selected for this study. The
selection of these locations was primarily
based on the predominance of farming
occupation over other occupations in the
local government areas. Kwara State has
two climatic seasons, the wet and dry
seasons with an intervening cold and dry
harmattan from December to January. It is
located on latitude 8° 30' and 8° 50' N and
longitude 4° 20' and 4° 35' E. It is situated
in the transitional zone inside the forest and
the Southern Guinea Savanna Zone of
Nigeria. It has extensive fertile soil suitable
for agriculture. The state is divided into four

main agro-ecological zones in consonance
with the ecological characteristics, cultural
practices and administrative convenience
by the Kwara State Agricultural
Development Project (KWADP, 2006) as
given below: Zone A: Baruteen and Kaima;
Zone B: Edu and Patigi; Zone C: Asa, llorin
East, llorin South, Ilorin West and Moro;
Zone D: Ekiti, Ifelodun, Irepodun, Isin,
Offa, Oke-Ero and Oyun. The total land
area was 32,500 square kilometres out of
which 75.3% was cultivable (National
Population Commission, 2010).
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The plant life covers were characterised
through coexistence of trees (locust-bean
tree, shea butter and baobab) and grasses
(beard grass, bluestem grass and broom
sedge). The annual rainfall ranged between
1000 and 1500 mm while average
temperature levelled from 30 to 36 °C.
Relative humidity in Ilorin within the wet
season was between 75 and 80% even as
within the dry season it was about 65%.
Land use systems, soil sampling and
analysis

Three different land use types (natural
forest, maize-cassava intercrop and cashew
plantation) were selected for the study. Soil
samples were collected in triplicate to
reduce variability, with the aid of a soil
auger. In each village, three farms planted
each with maize-cassava intercrop, cashew
plantations and natural forest were sampled.
Soil samples were collected from the
farmland randomly at the depth of 0-20 cm
with the use of soil auger for physical and
chemical analyses in the laboratory. The
samples were bulked to form a composite
and air-dried, crushed and sieved through 2
mm meshes for the determination of pH,
particle size, P, exchangeable cations (K,
Mg, Ca, Na) and extractable micronutrients
(Mn, Fe, Cu, Zn) and through 0.5 mm
meshes for the determination of C and N.
The bulk density of each land use was taken
at 0-5 cm, 5-10 cm and 10-15 cm with core
samplers. Laboratory analysis was carried
out at the International Institute of Tropical
Agriculture (1ITA), Ibadan. Particle size
analysis was carried out with the aid of
hydrometer using sodium
hexametaphosphate as the dispersant
(International Soil Research, 1993; AOAC,
1990). Soil pH was determined in 1:1 soil
water ratio (Black, 1965). Total nitrogen
(N) was extracted by the macro-Kjeldahl
digestion method (Bremner, 1982) followed
by colorimetric  determination  using
Technicon Auto-analyser. Mehlich 3 (a
multipurpose extractant) was used to extract
available phosphorus, exchangeable cations
(K, Mg, Ca and Na) and extractable
micronutrients (Mn, Fe, Cu and Zn)
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(Mehlich,  1984).  Phosphorus  was
determined colorimetrically while the
concentration of (Calcium, magnesium,
Copper, Zinc, Iron and Manganese) in the
extract was determined by Atomic
Absorption  Spectrophotometer.  Sodium
(Na) and Potassium (K) were determined
using Flame emission photometer.
Exchangeable acidity was determined by
KCI extraction. Organic carbon was
determined by chromic acid digestion
method (Heanes, 1984).

Determination of bulk density

The soil bulk density was evaluated using
core method (Cresswell and Hamilton,
2003) as follows:

BD (g/cm?®) = Weight of oven dry soil (q)
Volume of Core (cm?®)

Where BD = bulk density (g/cm?), Volume

of core = tr?h

Whererr = 3.142, h height of the

cylinder, r = internal radius of the cylinder

Experimental design and data analysis
The experimental design fitted into 3 x 3
x 2 factorial experiment. Data were
subjected to analysis of variance (ANOVA)
to test differences in soil properties, soil
carbon and sequestration across soils of
different land use types. Significant means
were separated using Least Significant
Difference (LSD) at 5% significance level.

RESULTS and DISCUSSION
Effects of land use on physical properties
of soils from Kwara State, Nigeria
Bulk density

Effects of land use on soil textural class
and bulk density are presented in Table 1.
The textural class was sandy loam in all the
locations. In Asa Local Government Area,
bulk density ranged between 1.40 and 1.61
g cm3, while for Moro Local Government
Area, bulk density ranged between 1.36 and
1.63 g cm™. The bulk densities for total soil
depth 0-5 cm, 5-10 cm and 10-15 cm across
the three land use increased from 1.36 g cm-
% (low) under cashew plantation to 1.63 g
cm3 (high) under maize-cassava intercrop.



ISPEC Tarim Bilimleri Dergisi, 5(4): 1014-1029, 2021

Land use effect was significant (p<0.05) on
bulk density. The effect of land use, village,
interaction between land use and village,
land use and local government area were
highly significant (p<0.01,0.001). Cashew
plantations and maize-cassava intercrop had
medium to high bulk density compared to
natural forest with low to medium bulk
density (Fagbami and Shogunle, 1995).
This result could be due to the advanced soil
organic matter from plant residue
decomposition, effect of leaf litter and
animal manure, as well as recycling of
nutrients to upper horizons of soil. In
keeping with the record of Anikwe et al.
(2006) that the bulk densities except under
continuously cultivated soil ranged from
non-limiting to moderates values. Anikwe
et al. (2006) and Mbah and Idike (2011)
corroborated that continuous cropping
increased soil compaction and hindered root
proliferation  which reduced  soil
productivity. The reduction in bulk density
under forested land could be due to limited
tillage intensity, which results in little pore
space and absence of soil disturbance.
Several researchers, (Islam and Weil, 2000;
Michel et al, 2010; Yihenew and
Getachew, 2013) reported that bulk density
increased from natural forest to non-
forested land. In line with the study of
Halvorson et al. (2002) that decrease in bulk
density under minimum or no tillage due to
the lack of mechanical equipment used on
the soil. The low to medium bulk density of
forest soils may be a reflection of organic
matter contents of the soils. Yihenew and
Getachew (2013) opined that in forest soil,
there has been distinctly excessive high
organic matter contents making the soil
loose, porous, properly aggregated thus
minimizing bulk density.
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Sand

In soils of the varying land use types, the
percentage of sand ranged between 701.1
and 820.9 g kg! (Table 1). Highest
percentage of sand was observed under
maize-cassava intercrop  which s
significantly (p<0.05) higher than other
land use types in other villages except in
Kajola, Budo-Apata and Eleshinnla where
highest percentage of sand was observed
under cashew plantation which s
significantly (p<0.05) higher than other
land use types. The interaction effects of
land use, village, land use and local
government area and land use and village
were highly significant (p<0.001), while
interaction between land use and local
government area were not significant (p>
0.05).
Silt

Interaction between local government,
land use and village were highly significant
(p<0.001) on percentage of silt. From the
result in Table 1, the percentage of silt
varied from 69.4 and 148.4 g kg'. The
highest percentage of silt (148.4 g kg?)
were observed under maize-cassava
intercrop in Kajola village which was
significantly (p<0.05) higher than other
land use types in other villages and cashew
plantation recorded the lowest. Effect of
land use on silt percentage was significant
(p<0.05).
Clay

Across the different land use types, the
percentage of clay varied from 112 g kg*
and 144.3 g kg (Table 1). The clay content
for all soils were generally low. Highest
clay content was observed under maize-
cassava intercrop which was significantly
(p<0.05) higher and also recorded the
lowest in Ogele Village. The effects of land
use, village, interaction between land use
and village, land use and local government
area were highly significant (p<0.001).
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Table 1. Effects of land use on physical properties of soils from Kwara State, Nigeria

LGA Villages Land use Bulk Sand Silt Clay Textural class
Density gkgtgkg?! gkg?!
gcm3
Asa Ogele Forest 1.47 765.6 87.2 137.8 Sandy Loam
Cashew 1.52 805.3 82.8 113.9
Maize-Cassava 1.50 813.1 75.1 112
Ajuwon Forest 1.40 748.9 1106 127.8
Cashew 1.57 803.1 86.1 113.9
Maize-Cassava 1.61 820.9 71.8 114.3
Kajola Forest 1.43 775.6 87.2 127.8
Cashew 1.40 789.7 87.2 125
Maize-Cassava 1.56 708.7 148.4 144.3
Moro  Oniso Forest 1.46 781.1 99.4 132.2
Cashew 1.36 7675 1106 125
Maize-Cassava 1.60 808.0 78.8 115.7
Budo-Apata Forest 1.44 807.8 86.1 122.2
Cashew 1.55 812.5 69.4 121.7
Maize-Cassava 144 761.3 107.1 1357
Eleshinnla Forest 1.46 701.1 994 138.9
Cashew 1.46 818.1 76.1 106.1
Maize-Cassava 1.63 7735 109.4 119.1
Land use LSD (0.05) 0.05 144 0.97 0.47
Village LSD (0.05) 0.67 204 137 0.67
Land use and Village LSD (0.05) 0.67 335 237 1.15
LGA LSD (0.05) 0.04 118 0.79 ns
Land use and LGA LSD (0.05) 0.67 ns ns 0.67

The textural class was sandy loam in all the
various land use types. The high percentage
of sand could be attributed to the geology of
the area. (Akamigbo and Ukaegbu, 2003).
Furthermore, high sand fractions could also
be due to the parent material (coastal sand)
considering the fact that the texture of a soil
is highly influenced by the parent material
and topography overtime (Oguike and
Mbagwu, 2009). Similar report has been
made by Udom and Ogunwole, (2015) and
Nwite and Alu, (2017) that the dominance
of sand fraction was recorded under
different land uses in Nigeria.
Effects of land use on chemical properties
of soils from Kwara State, Nigeria
pH

In soils of the varying land use studied,
the mean pH value ranged between 5.1 and
6.4 (acid, slightly acidic and neutral) (Table
2). Soils of maize-cassava intercrop
cultivated land in Ogele Village had highest
pH value of 6.4 (slightly acid) and the soil
pH of forest in Ogele was 5.1 (acid). Soil
pH under maize-cassava intercrop farm
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land ranged between 5.8 and 6.4 (slightly
acidic and neutral). Soils under natural
forest also ranged within pH of 5.1 and 6.2
(acidic, slightly acidic and neutral). Soils
under cashew plantations recorded pH of
5.6 and 5.9 (slightly acidic). There was no
significant (p>0.05) influence of village
and local government area on soil pH.
Interaction between land use and village as
well as land use and local government area
were highly significant (p<0.05) on soil pH
of the area of study. Generally, the pH of the
soils falls between acid and slightly acid
according to the ratings of Fagbami and
Shogunle (1995). The findings from the
present study were in line with the study of
Amare et al. (2013) and Abay et al. (2016)
who showed that no extensive difference
occurred in soil pH between conserved and
non- conserved lands. Variations in soil pH
of exchangeable bases, nitrogen fixation,
and production of litter were high in organic
acid content (Githae et al., 2011).
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Organic carbon

Across the different land use types, the
organic carbon (OC) content of the soils
varied between 0.40 and 1.83 g kg™ (Table
3). The soils under natural forest stored the
highest OC (0.72 to 1.47 g kg'!) which was
significantly (p<0.05) higher than other
land use types while maize-cassava
intercrop had the lowest (0.40 to 0.64 g kg
1. The effects of land use, village,
interaction between land use and village as
well as interaction between land use and
local government area were highly
significant (p<0.001) on OC. There were
significant (p<0.05) influence of local
government area on organic carbon content
of the soil. According to the ratings of
Fagbami and Shogunle (1995) the organic
carbon is medium. The result confirmed
that forest in all of the villages contained the
highest proportion of organic carbon when
compared to the other land use types. This
result corroborate with the work of Zhou
and Wang (2017) that the better quantity of
carbon accumulation under forest land may
be due to litter fall on the surface and
through root deposition in deeper layers.
Furthermore, the higher soil organic carbon
in forest soils might be as a result of higher
organic matter inputs from above and below
ground litter  (Materechera, 2010).
Anderson-Teixeira et al. (2009) reported
that conversion of uncultivated land for
agricultural purpose results in significant
soil organic carbon loss. During the whole
cycle, forest species deposit a large quantity
of residues into the soil because of the
natural process of senescence. The high
carbon input in these areas is associated
with increase in soil carbon stocks in
afforestation areas worldwide (Shi et al.,
2015). This finding is supported by Anikwe
(2015) who made similar observations and
corroborated by Lal (2008) that trees
trapped carbon dioxide of the atmosphere
and sequestered it in plants’ part and finally
as soil carbon.
Nitrogen

The various land use types recorded very
low N (0.03 and 0.12 g kg™) in all the land
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use types (Table 4). Natural forest soil
stored higher proportion of available N in
Ajuwon Village and Eleshinnla respectively
and maize-cassava intercrop stored the
lowest in Ajuwon Village. The effects of
land use, village, interaction between land
use and village, local government area as
well as interaction between land use and
local government area were highly
significant (p<0.01, p<0.001) on Nitrogen
content of the soil. Low nitrogen (N) may
be due to over cultivation, poor
management, and crop residue removal.
This can also arise due to high erosion, low
organic and inorganic fertilizer application
and crop residue removal within the
cultivated land in comparison with other
land use types (Bezabih et al., 2014; Jamala
and Oke, 2013; Yitbarek et al., 2013). Low
N content can also occur because of
leaching and volatilization owning to its
mobile nature (Igwe and Akamigbo, 2001).
The low nitrogen content recorded might
also be as a result of absence of crop
rotation with leguminous crops. According
to Okpara and Igwe (2014) reported that
legume-cereal rotations gave higher soil
nitrogen than continuous maize whether
there was addition of residues or not. Smil
(2000) reported that when N and P are in
excess in soils, they may be misplaced
through leaching and erosion (for example,
globally, an estimated 15 million tons of P
are lost annually from crop fields due to
erosion, and an estimated 8 million tons of
P are lost in runoff from arable land
annually) (Cordell et al., 2009). Total soil
nitrogen was highest under natural forest
soils compare to maize-cassava cultivated
land with lowest except in Kajola and Budo-
Apata Villages only where maize-cassava
intercrop had the highest. This can be
related to the build-up of organic residue on
the forest soils. Ayoubi et al. (2011)
reported that forest soils possess more total
nitrogen as compared to cultivated lands.
According to Heluf and Wakene (2006)
reported the greater overall total nitrogen on
surface soil layers of virgin lands compared
to research and farmer’s fields. Galloway et
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al. (2004) reported that the main sources of
nitrogen in the soil are mineralization of the
accumulated soil organic matter to
ammonia and fixed atmospheric nitrogen by
nitrogen fixing bacteria which convert
nitrogen to ammonia. It was also reported
that total nitrogen in croplands was
substantially lower than in forested land
(Chen et al., 2016). Result obtained by
Bahilu et al. (2014) that lower nitrogen
under crop land was as a result of the
removal of the above ground biomass by
harvesting of crops and its residues.
Evrendilek et al. (2004) suggested that
cultivation decreased total soil porosity, soil
respiration rate and nutrient-retention
capacity. Oguike and Mbagwu (2009)
reported similar result, indicating that non-
stop cultivation of soils cause huge lack of
nitrogen because of volatilization and
leaching effect.
Phosphorus

The phosphorus content recorded was
lowest in all the various land use types
which ranged from 1.09 and 6.15 mg kg
(Table 5). Highest P content was observed
under maize and cassava intercrop in Budo-
Apata Village and the lowest was observed
under cashew plantation in Ajuwon Village.
The effects of land use, village and local
government area were not significant (p>
0.05) on P content of soils in the study area.
Interaction between land use and village as
well as interaction between land use and
local government area were highly
significant (p<0.001, p<0.01) on
phosphorus content of the soil. According
to Esu (1991) ratings, the low phosphorus
(P) content throughout the land use types
could be due to leaching, burning and
intensive cultivation with low application of

phosphorus sources or unavailability.
According to Bunemman et al. (2010) the
phosphorus content of soils is not

necessarily low, however a high proportion
of this phosphorus is stored in plant
unavailable forms such as organic P, or is
bound/adsorbed as inorganic P to e.g.
aluminium, iron oxides, and calcium
minerals depending on the soil pH and
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mineral composition. Yang and Post (2011)
reported that in tropical soils (e.g. oxisols)
as the iron and aluminium content dominate
soil mineralogy, leading to low phosphorus
availability despite high total phosphorus
content. The result is consistent with
previous study which observed that long-
term cultivation of vegetation without or
little  fertilizer  application  reduced
phosphorus contents in the soil (Song et al.,
2017). The present study was in line with
McDonald et al. (2011) in countries with
high fertilizer use, much phosphorus is lost
to leaching and run-off, leading to the
eutrophication of both inland and coastal
waters. Research from the past have
reported that soil management,
deforestation, topography, and continuous
cultivation of tropical soils regularly result
to depletion of nutrients and high rate of soil
erosion (Tilhun, 2015). According to
Osman (2013) the cause of low available
phosphorus might be resulted from high
exchangeable acidity where phosphorus is
combined with Al, Fe, and Mn (as their
presence is predicted at the pH values of the
soils of the study area) and becomes fixed.
Potassium

It was shown that the various land
use type recorded very low K which varied
from 0.19 to 0.48 cmol kg (Table 6). In
Ajuwon Village, forest soils had the highest
K when compared to other land use. The
effects of land use, village, interaction
between land wuse and village, local
government area as well as interaction
between land use and local government area
were highly significant (p<0.001) on
potassium content of the soil in the study
area. The rankings of Esu (1991), medium
to high contents of potassium was observed
across the land use types. Sabo and Odus
(2008) reported that cultivated soils are
exhausted because of extensive cultivation
and inadequate application of
replenishment measures to sustain their
productivity. Laekermariam et al. (2016)
found that the reduction of K could be
associated with continuous cultivation,
complete removal of crop residues from
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farmlands, absence of crop rotation,
unbalanced fertilizer application and soil
erosion under maize-cassava intercrop
farmland. Furthermore, complete removal
of crop residue, intensive cropping,
extensive use of fertilizers (diammonium
phosphate and urea) which include no
potassium and non-use of mineral K
fertilizer in soils of the study area might
have led to the prevalence of K depletion

(Hailu et al., 2015; Laekermariam et al.,
2016; Wassie, 2019). This result support
previous findings that shows intensive
cultivation that use of acid forming
inorganic fertilizers affect the distribution
of potassium in the soil system and increase
its depletion (Beyene, 2013). The lower
available K in the crop land could also be
due to soil degradation and losses by
leaching (Moges et al., 2013).

Table 2. Effects of land use on soil pH from Kwara State, Nigeria

Land use
LGA  Village Forest Cashew Maize-Cassava Village
Intercrop means
Asa Ogele 5.1 5.7 6.4 5.7
Ajuwon 6.2 5.8 5.9 6.0
Kajola 6.1 5.7 5.8 5.9
Moro  Oniso 5.5 5.9 5.9 5.8
Budo-Apata 5.7 5.7 6.1 5.8
Eleshinnla 6.2 5.6 6.1 6.0
Land use means 5.8 5.8 6.0
Land use LSD (0.05) 0.2
Village LSD (0.05) ns
Land use x Village 0.4
LSD (0.05)
LGA LSD (0.05) ns
Land use x LGA 0.2
LSD (0.05)
Table 3. Effects of land use on OC (g kg™?) of soils from Kwara State, Nigeria
Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 0.78 0.65 0.52 0.65
Ajuwon 1.47 0.59 0.42 0.83
Kajola 0.83 0.66 0.49 0.66
Moro  Oniso 0.72 0.68 0.49 0.63
Budo-Apata 0.88 0.70 0.60 0.73
Eleshinnla 1.33 0.63 0.40 0.78
Land use means 0.91 0.59 0.64
Land use LSD (0.05) 0.07
Village LSD (0.05) 0.10
Land use x Village 0.17

LSD (0.05)
LGA LSD (0.05) 0.06
Land use x LGA 0.10
LSD (0.05)
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Table 4. Effects of land use on N (g kg™?) of soils from Kwara State, Nigeria

Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 0.07 0.05 0.05 0.06
Ajuwon 0.12 0.05 0.03 0.07
Kajola 0.05 0.07 0.08 0.07
Moro  Oniso 0.07 0.06 0.04 0.06
Budo-Apata 0.06 0.05 0.08 0.06
Eleshinnla 0.12 0.06 0.04 0.07
Land use means 0.08 0.06 0.06
Land use LSD (0.05) 0.01
Village LSD (0.05) 0.01
Land use x Village  0.02
LSD (0.05)

LGA LSD (0.05) 0.01
Land use x LGA 0.01
LSD (0.05)

Table 5. Effects of land use on P (mg kg™) of soils from Kwara State, Nigeria

Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 1.47 2.88 2.98 2.45
Ajuwon 4.48 1.09 2.56 2.71
Kajola 1.31 5.05 491 3.75
Moro  Oniso 3.92 3.12 1.69 2.91
Budo-Apata 1.24 2.00 6.15 3.13
Eleshinnla 2.11 3.90 2.61 2.87
Land use means 2.42 3.01 3.49
Land use LSD (0.05) ns
Village LSD (0.05) ns
Land use x Village 2.27
LSD (0.05)

LGA LSD (0.05) ns
Land use x LGA 1.31
LSD (0.05)
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Table 6. Effects of land use on K (cmol kg?) of soils from Kwara State, Nigeria

Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 0.91 0.21 0.29 0.23
Ajuwon 0.48 0.28 0.23 0.33
Kajola 0.29 0.31 0.31 0.30
Moro  Oniso 0.33 0.24 0.23 0.27
Budo-Apata 0.36 0.24 0.35 0.32
Eleshinnla 0.28 0.32 0.25 0.28
Land use means 0.32 0.27 0.28
Land use LSD (0.05) 0.03
Village LSD (0.05) 0.04
Land use x Village 0.07
LSD (0.05)
LGA LSD (0.05) 0.02
Land use x LGA 0.04
LSD (0.05)
Calcium several researchers have proven that

From the result in Table 7, it was shown
that the mean content of Ca ranged between
0.84 and 4.85 cmol kg*. Soil under maize-
cassava intercrop in Oniso Village recorded
the highest Ca and forest under Ajuwon
Village recorded the lowest. The effects of
land use, interaction between land use and

village were highly significant
(p<0.001, p<0.01) on Ca and village was
significant  (p<0.05) on Ca. Local

government area as well as interaction
between land use and local government
were not significant (p>0.05) on Calcium
content of the soil. Low to medium content
of calcium and medium or adequate content
magnesium  were generally observed
throughout the land use types in keeping
with the ratings of Fagbami and Shogunle
(1995) which may be as a result of leaching,
plant uptake from the floor of cultivated
land, forested land and plantation.
According to Grzebisz (2011), mobilization
and leaching leads to lack of magnesium
and calcium. Ayoubi et al. (2011) noted that
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deforestation and cultivation of virgin soils
often leads to depletion of macronutrients
and reducing soil quality. Banafshe et al.
(2011) obtained lowest Mg in cultivated
land which can be due to the high intensity
of cultivation, abundant crop harvest with
very little use of inputs and also leaching
from forest or cultivated farm land.
Magnesium

In soils of varying land use types studied,
the mean content of Mg ranged from 0.10 to
1.37 cmol kg?! (Table 8). Forest in
Eleshinnla Village stored the highest
content of Mg which was significantly
(p<0.05) higher than other land use types
and forest in Ajuwon Village had the
lowest. The effects of land use, village,
interaction between land use and local
government as well as interaction between
land use and village were highly significant
(p<0.001) on mg except local government
area which differed significantly (p>0.005)
on magnesium content of the soil.
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Table 7. Effects of land use on Ca (cmol kg™?) of soils from Kwara State, Nigeria

Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 1.81 1.16 1.92 1.63
Ajuwon 4.85 1.24 1.67 2.59
Kajola 1.76 1.68 2.90 211
Moro  Oniso 2.67 1.44 0.84 1.65
Budo-Apata 1.29 1.46 2.45 1.73
Eleshinnla 4.46 1.20 3.19 2.95
Land use means 2.81 1.36 2.16
Land use LSD (0.05) 0.69
Village LSD (0.05) 0.98
Land use x Village 1.70
LSD (0.05)
LGA LSD (0.05) ns
Land use x LGA ns
LSD (0.05)
Table 8. Effects of land use on Mg (cmol kg?) of soils from Kwara State, Nigeria
Land use
LGA  Village Forest Cashew Maize-Cassava Village means
Intercrop
Asa Ogele 0.67 0.51 0.65 0.61
Ajuwon 0.10 0.51 0.39 0.96
Kajola 0.43 0.60 0.86 0.63
Moro  Oniso 0.97 0.47 0.51 0.65
Budo-Apata 0.74 0.57 1.09 0.80
Eleshinnla 1.37 0.58 0.31 0.76
Land use means 1.03 0.54 0.64
Land use LSD (0.05) 0.10
Village LSD (0.05) 0.14
Land use x Village  0.25
LSD (0.05)
LGA LSD (0.05) ns
Land use x LGA 0.14
LSD (0.05)
CONCLUSION and adopted. Efforts on land use management

RECOMMANDATIONS

Current soil management systems are
ineffective to enhance soil carbon and most
of the cultivated soils were highly degraded
which was assumed to be due to emission
losses because of continuous cropping.
Most of the soil productivity parameters
like N and P were low, exchangeables and
micronutrients were low to medium and
some were high. Management practices like
composting, green manuring, use of organic
fertilizer and residue retention should be
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system strategies should be adopted for
carbon sequestration, climate change and
agricultural ~ productivity.  Therefore,
reducing intensive cultivation, avoiding
deforestation, bush burning, increased
fallow period and multipurpose
agroforestry trees should be more practiced
in the study area. Management practices
like composting, green manuring, use of
organic fertilizer and residue retention is
recommended.
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