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The Effect of Soil Analysis-Based Fertilization and Soil Analysis

Subsidies on Sunflower Production and Cost in Tekirdag Province
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To Cite: Aydin, B., Ozkan, E., Kayal, E., Atav, V. (2023). The Effect of Soil Analysis-Based Fertilization
and Soil Analysis Subsidies on Sunflower Production and Cost in Tekirdag Province. International Journal of
Eastern Mediterranean Agricultural Research, 6(1):1-16.

Abstract

This study was carried out in sunflower production enterprises in Tekirdag province, which
had soil analysis and benefited from the subsidies, and enterprises that did not have soil analysis.
Product cost and income changes caused by soil analysis and soil analysis subsidies were revealed.
Three of the laboratories with the highest number of soil analyses in Tekirdag province were included
in the sampling, and a total of 100 producers were interviewed, including 60 people who applied to the
laboratories in 2015 and benefited from soil analysis subsidies and 40 producers with similar
characteristics who did not benefit. Operating expenses were determined by the budget analysis
method, and production expenses were determined by the alternative cost method. It was determined
that a total of 1.10 hours of the labor force and 0.82 hours of machinery were used in the enterprises
that had the analysis done, while a total of the 1.25 hours of labor force and 0.93 hours of machinery
were used in the enterprises that did not have. It was determined that sunflower producers who had soil
analysis used 12.17% less nitrogen, and 5.26% more phosphorus than those who did. The enterprises
with soil analysis used 13.24% less labor, 2.18% less seed, 6.31% less fertilizer, and 0.99% less
pesticide than the enterprises that did not have soil analysis. The average sunflower yield was 238.12
kg da? in the enterprises that had the analysis and 224.25 kg da* in the enterprises that did not have
the analysis, and the relative profit was calculated as 1.08 in the enterprises that had the analysis and
1.01 in the enterprises that did not have the analysis. It was determined that sunflower producers who
had soil analysis obtained a 6.19% increase in yield and a 25.08% increase in gross profit compared to
the producers who did not have soil analysis. Although sunflower cultivation was profitable in both
production styles, sunflower cultivation was more profitable in the enterprises with soil analysis. The
importance of having a soil analysis and applying the amount of fertilizer according to the soil analysis
results was revealed in the higher profitability rate and yield value in the producer group that had soil
analysis.

Keywords: Cost, fertilizing, soil analysis, soil analysis subsidy, sunflower
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Tekirdag flinde Toprak Analizine Dayah Giibrelemenin ve Toprak Analizi

Desteklemelerinin Aycicegi Uretimi ve Maliyeti Uzerine Etkisi

Ozet

Bu calismada, Tekirdag ilinde aygicegi tiretimi gerceklestiren, toprak analizi yaptiran
ve destekten yararlanan isletmeler ile toprak analizi yaptirmayan isletmelerde aygicegi
yetistiriciliginde, toprak analizi ve toprak analizi desteklemelerinin liriin maliyetinde ve gelirde
meydana getirdigi degisimler ortaya konmustur. Tekirdag ilinde toprak analiz sayisi en fazla
olan laboratuvarlardan ii¢ tanesi 6rnekleme dahil edilmis olup, 2015 yilinda laboratuvarlara
basvuran ve toprak analiz desteginden yararlanan toplam 60 kisi ve benzer 6zelliklere sahip
toprak analizi desteginden yararlanmamis olan 40 {iretici olmak {izere, toplam 100 {iretici ile
goriisiilmiistiir. Isletme giderleri biitce analiz yontemi ve iiretim giderleri ise alternatif maliyet
unsuru yontemi ile belirlenmistir. Analiz yaptiran isletmelerde toplam 1,10 saat is giicii, 0,82
saat ceki giicli, analiz yaptirmayan igletmelerde toplam 1,25 saat isgiicti, 0,93 saat ¢eki giicli
kullanildig1r belirlenmistir. Toprak analizi yaptiran aycigegi ireticilerinin toprak analizi
yaptirmayan {reticilere gore %12,17 daha az azot, %5,26 daha fazla fosfor kullandiklar
belirlenmistir. Toprak analizi yaptiran igletmeler, yaptirmayan isletmelere gore is giicii
kullaniminda %13.24, tohumda %?2.18, gilibrede %6.31, ilagta %0.99 oraninda daha az masraf
yapmuglardir. Ortalama aygigegi verimi analiz yaptiran isletmelerde 238.12 kg/da, analiz
yaptirmayan isletmelerde 224.25 kg/da, nispi kar analiz yaptiran isletmelerde 1.08, analiz
yaptirmayan isletmelerde 1.01 olarak hesaplanmistir. Toprak analizi yaptiran aygigcegi
ireticilerinin toprak analizi yaptirmayan iireticilere gore verimde %6,19, briit karda %25,08
artis elde ettikleri belirlenmistir. Her iki {iretim tarzinda da ay¢icegi yetistiriciligi karli olmakla
birlikte, toprak analizi yaptiran isletmelerde aycicegi yetistiriciligi daha karl goriilmektedir.
Toprak analizi yaptiran tiretici grubunda karlilik oraninin ve verim degerinin daha yiiksek
¢ikmasinda toprak analizi yaptirmanin ve gilibre miktarini toprak analiz sonuglarina gore
uygulamanin 6nemi ortaya konulmustur.

Anahtar Kelimeler: Aygicegi, giibreleme, maliyet, toprak analizi, toprak analiz destegi

1. Introduction
Soil is recognized, as the most important natural resource as it is at the center of all
agricultural activities. Soil analysis is of great importance in soil protection. Soil analysis is

also important in terms of preventing excessive fertilizer use and eliminating the use of deficient
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fertilizers. With soil analysis, it is possible to determine the deficiencies of nutrients that will
ensure the growth and development of the plant in the soil to be produced and to determine how
much, when and how to give which fertilizer according to the analysis result. Again, using
fertilizer, according to the analysis result, is the most economical way for the farmer.
Fertilizations that are not based on analysis may damage the soil and the environment, as well
as the economy and the farmer's budget (Kiigiikkaya and Ozgelik, 2014).

The Ministry of Agriculture and Forestry initiated soil analysis subsidies in 2005 in
addition to direct income support to encourage correct and adequate fertilization soil analysis.
In 2005, it was decided to provide soil analysis subsidy with the first article of the Council of
Ministers Decision annexed to the decree dated 28 March 2005 and numbered 2005/8629.
Based on this, it was determined how the soil analysis support would be received with article b
of the 11th article of the Communiqué No. 2005/21 in the Official Gazette dated 30 April 2005,
and since 2006, a soil analysis subsidy payment of 2.5 TL per decare was made. In the
Communiqué No. 2006/27 published in 2006, additional soil analysis subsidy was provided to
producers who had soil analysis done together with Direct Income Support payments. A
maximum of 60 decares was paid for each soil analysis. In 2008, a separate communiqué was
published in the Official Gazette dated 31 December 2008, and numbered 27097 regarding the
payment of Soil Analysis Support Payment to the Farmers Included in the Farmer Registration
System dated 2008/70 and 18 March 2010, and a subsidy payment of 2.5 TL per decare and up
to 50 da for each soil analysis was made. In the communiqués numbered 2009/41 published in
the Official Gazette dated 8 July 2009, and finally 2010/10 published in the Official Gazette
dated 18 March 2010 and numbered 27525; soil analysis subsidy was added to the diesel and
chemical fertilizer support and renewed as diesel, chemical fertilizer and soil analysis subsidy
payment to farmers included in the farmer registration system. Soil Analysis subsidy was
determined as 2.5 TL per decare, and soil analysis condition was introduced to benefit from
chemical fertilizer subsidy on 50 decares or more lands. Soil analysis subsidy was determined
as 2.5 TL per decare in the decision regarding agricultural supports in 2014, and the decision
was published in the Official Gazette dated 12 April 2014.

According to the communiqué dated 03 June 2014 and numbered 29019 and the
communiqué dated 27 May 2015 and numbered 29368, soil analysis subsidy payments were
given to farmers with diesel and fertilizer subsidy. Regarding Decision No. 2016/8791 on
Agricultural Supports to be made in 2016, soil analysis subsidy payments were abolished. The
the communiqué numbered 30183, published in the Official Gazette dated 17 September 2017,
stated that soil samples would be taken by the technical staff of authorized soil analysis
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laboratories using a coordinate determining device. As of 2017, soil analysis subsidy payments
were made to laboratories, not producers.

Sunflower (Helianthus annuus L.) is one of the most important oilseed crops in the
world and has the highest cultivation area and production in Turkey. Approximately 50% of the
country's vegetable oil requirement is obtained from sunflower. Sunflower is an important oil
plant for vegetative crude oil production due to its high oil content (22-50%) in its seed content.
Sunflower oil is one of the oils with high nutritional value. Sunflower accounts for 9.52% of
the world's vegetative crude oil production. In Turkey, 46% of vegetative crude oil production
is supplied by sunflowers (Palabiyik, 2022). Sunflower, important in industrial plants, is
cultivated as oil, and snack. Sunflower seeds can be consumed as snacks and the remaining part
of the sunflower seed after the oil is extracted is used as an animal meal. Sunflower seeds
contain 35-55% oil and 15-30% protein (Atakisi, 1999).

According to the Food and Agriculture Organization of the United Nations (FAO) data,
50,229,567 tons of sunflower production was performed on 27,874,284 hectares of land in the
world in 2020. Sunflower production amount, 22,705,559 tons in 1990, increased more than
double in the last 30 years. In Turkey, oil sunflower is mainly produced in the Thrace Region
and Konya. Turkey's sunflower cultivation area was about 0.9 million hectares in 2021,
accounting for 3.46% of the world's sunflower cultivation area. Total sunflower production was
2.42 million tons in the 2020/21 production season. In the 2020/21 production season, 399,531
tons of sunflowers were produced in Tekirdag province. The share of sunflower production in
Tekirdag province in Turkey was 16.54%, and the share of cultivation area was 18.46%
(Anonymous, 2021). Tekirdag province ranks first in Turkey regarding oil sunflower
cultivation area and production amount.

Some studies on soil analysis and soil analysis subsidies were conducted in Turkey and
other countries in previous years (Sipahi and Kizilaslan, 2003; Akar, 2007; Sonmez et al., 2008;
Kizilaslan and Giilag, 2012; Nambiro and Okoth, 2013; Ataseven et al., 2014; Kiigiikkaya and
Ozgelik, 2014; Ozgelik and Giildal, 2014; Mishra et al., 2015; C6noglu et al., 2016; Giildal and
Ozgelik, 2017; Kiziloglu and Kizilaslan, 2017; Tanriverdi, 2017; Haroll Kokoye et al., 2018;
Micha et al., 2018; Polat, 2018; Giines, 2019; Yiizbasioglu, 2019; Harou et al., 2020; Sarilar,
2020; Kalabak and Aslan, 2021). In this study, enterprises producing sunflowers in Tekirdag
province had soil analysis and benefited from the subsidy, and enterprises that did not have soil
analysis were compared in terms of socio-economic aspects. In addition, the changes in product
cost and income caused by soil analysis and soil analysis subsidy in sunflower cultivation were

revealed, and the differences between the amounts of fertilizer used were determined.



International Journal of Eastern Mediterranean Agricultural Research, 6(1):1-16.
Research Article

2. Material and Method

2. 1 Material

The material of the study consisted of data obtained from primary and secondary sources.
The primary data of the research consisted of the data obtained from the surveys conducted
with the producers who had soil analysis and received subsidies in 2015 in the laboratories that
accepted the highest number of samples for soil analysis and gave fertilizer recommendations
in Tekirdag province. In addition, the producers who did not benefit from the soil analysis
subsidy, which were 2/3 of the number of producers benefiting from soil analysis subsidy, were
interviewed. Besides, previous studies on the subject and data from public and private
organizations were also used.

2. 2 Method

Three of the laboratories with the highest number of soil analyzes were included in the
sampling. According to purposeful sampling method, a total of 60 producers (20 from each of
the producers who applied to the laboratories and benefited from soil analysis subsidy in 2015)
and 40 producers with similar characteristics (land size, crop pattern, etc.) who did not benefit
from soil analysis subsidy in the regions where the same laboratories were located were
interviewed, in other words, the survey was conducted with a total of 100 producers.

Descriptive statistics and cross tables were used to analyze of the data obtained. In terms
of the variables analyzed, whether there was a difference between the groups was determined
by the chi-square test for discrete data, the t-test for variables with normal distribution when
the number of groups was 2 for continuous data, and the Mann-Whitney U test for variables
that did not show normal distribution.

Input use amounts and production costs for sunflower production were calculated
separately for producer groups with and without analysis (receiving and not receiving subsidy).
Operating costs were determined by the budget analysis method, and production costs were
determined by the alternative cost method. Variable costs in the study consisted of fertilizer,
pesticide, equipment rent, labor, seed costs, crop insurance, and revolving fund interest. Family
labor wage and equipment expenses were priced based on the opportunity cost principle. The
interest of the variable costs (revolving fund interest) represents the opportunity cost and refers
to the interest income that could have been obtained in case the amount of production inputs
had been used in another field. The agricultural credit interest of the Turkish Agricultural Bank
Is used by taking into account the time the capital remains in agricultural production (Kiral et
al., 1999). The half of the credit interest rate (6%) determined by the Turkish Agricultural Bank

for crop production in 2021 was used to calculate revolving fund interest. In the study, fixed
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costs comprised land rent and general administrative expenses, and 3% of production costs were
taken as general administrative expenses. In the calculation of gross production value, the
selling price of the product received by the farmer was taken into account. In 2021, the soil
analysis subsidy determined for the calculation made on every 50 decares was 40 TL.
Landowners with 50 decares and more parcels received 40 TL soil subsidies per sample.

The following formulas were used to calculate gross and absolute (net) profits (Agil and
Demirci, 1984; Kiral et al., 1999).

Gross profit = Gross production value — Variable costs Q)
Absolute (net) profit = Gross production value — Production costs 2
Relative profit = Gross production value / Production costs (3)

3. Results and Discussion
3.1 General Characteristics of the Producers and Enterprises
Some socio-economic characteristics of the producers are given in Table 1. The average

age of the producers who had soil analysis was 51.73 years, while the average age of those who
did not was 51.70 years. The average period of education of the producers who had the analysis
was 9.50 years, while the average education period of the producers who did not was 8.05 years.
The agricultural experience of the producers who had the analysis was 27.80 years, while that
of the producers who did not was 29.70 years. The average number of family members of the
producers who had the analysis was 4.13, which was determined as 3.85 in the group of
producers who did not have the analysis. As a result of the statistical analysis, it was determined
that the period of education of the producers varied at a 5% significance level (p=0.034)
according to the producer groups. In the study conducted by Cénoglu et al. (2016) in Izmir
province, it was determined that the period of education and the number of individuals in the
families of the producers who benefited from soil analysis support were higher than the
producers who did not benefit from soil analysis support, and their agricultural experience was
slightly lower, which were similar to the results of the study.

The total cultivated land size of the producers who had the analysis was 649.80 da, and
the total cultivated land size of the producers who did not have the analysis was 319.43 da. It
was determined that the total cultivated land size of the producers who had the analysis was
considerably higher than those who did not. As a result of the statistical analysis, it was
determined that the own land size (p=0.001) and total cultivated land size (p=0.002) of the
producers varied according to the producer groups at 1% significance level, and the size of the

land they cultivated through rent varied at 10% significance level (p=0.091). In the study
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conducted by Conoglu et al. (2016), it was determined that there was a statistically significant
difference between the farming groups according to the benefit from soil analysis support in
terms of own, rented and total cultivated land, which was similar to the research result.

The irrigated land in the group of producers with soil analysis was 48.37 da, while the
irrigated land in the group of producers who did not have soil analysis was 18.33 da. While the
parcel size of sunflower production of the producers with soil analysis was 58.45 da, this value
was found as 21.50 da in the group of producers who did not have soil analysis. As a result of
the statistical analysis, it was determined that the size of the land on which the producers
produced sunflowers varied at 1% (p=0.000), and the size of irrigated land varied at 10%
(p=0.098) significance level according to the producer groups.

Table 1. Socio economic characteristics of the producers

Socio economic characteristics sol _ No SO!| Average P
analysis analysis

Age 51.73 51.70 51.72 0.988
Education period (year) 9.50 8.05 8.92 0.034**
Agricultural experience (year) 27.80 29.70 28.56 0.437
Number of family members 4.13 3.85 4.02 0.231
Own land size (da) 430.72 199.78 338.34 0.001***
Rented land size (da) 217.42 117.90 177.61 0.091*
Total cultivated land size (da) 649.80 319.43 517.65 0.002***
Irrigated land size (da) 48.37 18.33 36.35 0.098*
Sunflower cultivation area (da) 58.45 21.50 43.67 0.000***

Significant at * %10 significance level, ** %5 significance level, *** %1 significance level

The rate of producers who stated that they had non-agricultural income was 48.33% in
the group of producers who had soil analysis and 52.50% in the group of producers who did
not (Table 2). It was seen that the rate of producers who stated that they had agricultural
insurance in the group of producers who had soil analysis (66.67%) was slightly higher than
the rate of producers who did not have soil analysis (62.50%). In the enterprises that had soil
analysis done, the rate of producers (85%) who performed both plant and animal production
was higher than the producers (72.50%) who did not have soil analysis done. 50% of the
producers who had the analysis and 45% of the producers who did not have the analysis stated

that they received training on fertilization.
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While 8.33% of the producers who had soil analysis stated that they made contracted
production, this rate was found to be 10% in the group of producers who did not have soil
analysis. The rate of certified seed use was relatively high in both enterprise groups, and 98%
of the producers stated that they used certified seeds. As a result of the chi-square test, it was
determined that having a non-agricultural income, having agricultural insurance, receiving
fertilization training, making contracted production, the types of activities they were engaged
in, and the type of seed they used did not vary according to the producer groups.

Table 2. General information of the producers and the enterprises

] ] Soil analysis No soil analysis Total
General information
Number % Number % Number %
Non-agricultural Yes 29 48.33 21 52.50 50 50.00 0.683
income No 31 51.67 19 47.50 50 50.00
Agricultural Yes 40 66.67 25 62.50 65 65.00 0.669
insurance No 20 33.33 15 37.50 35 3500
Plant 9 15.00 11 27.50 20 20.00
Activity type Plant and 0.129
) 51 85.00 29 72.50 80 80.00
animal
Receiving Yes 30 50.00 18 45.00 48 48.00
fertilization 0.624
o No 30 50.00 22 55.00 52 52.00
training
Contracted Yes 5 8.33 4 10.00 9 9.00 0776
production No 55 9167 36 9000 91  91.00
Certified 59 98.33 39 97.50 98 98.00
Seed type ) 0.773
Conventional 1 1.67 1 2.50 2 2.00

3.3 Input Use and Cost Analysis in Sunflower Production

In the research area, three ploughings were prepaed for soil preparation before sunflower
planting in March-April. Plough was used during the first tillage, disc harrow was used during
the second tillage, and harrow was used during the third tillage. Planting was done in April-
May using a pneumatic seeder. Fertilization was done twice, the first fertilization was done with
the seed during planting, and the other was done after planting in June-July. Although sunflower
plants’ need for phosphorus is not high, phosphorus fertilizer should be applied to create a
specific yield. All phosphorus fertilizer was applied with planting. During planting, 20-20-0 or
15-15-15 fertilizer was used as bottom fertilizer; fertilization was done once after planting until

harvest and urea or A.N. (26) fertilizers were generally used. After planting, intermediate
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plowing was done once in April-May with a hoeing machine. Weed spraying was done once in
June-July. Harvesting was carried out in August-September.

The use of human labor and machinery according to production processes in sunflower
production is given in Table 3. It was determined that a total of 1.10 hours of human labor and
0.82 hours of machinery were required in the enterprises with soil analysis. Of the total human
labor, 15.45% was used in plowing, 8.18% in disc harrow, 7.27% in harrowing, 21.82% in
planting-fertilization, 8.18% in intermediate plowing, 10.91% in fertilization, 9.09% in
spraying, 7.27% in harvesting and 11.82% in transportation. Of the total machinery, 20.73%
was used in plowing, 10.98% in disc harrow, 9.76% in harrowing, 14.63% in planting-
fertilization, 10.98% in intermediate plowing, 7.32% in fertilization, 6.10% in spraying, 9.76%
in harvesting and 9.76% in transportation.

A total of 1.25 hours of human labor and 0.93 hours of machinery were used in
enterprises that did not have soil analysis. Of the total human labor, 14.40% was used in
plowing, 8% in disc harrow, and 7.20% in harrowing, 19.20% in planting-fertilization, 8.80%
in intermediate plowing, 12.80% in fertilization, 11.20% in spraying, 7.20% in harvesting and
11.20% in transportation. Of the total machinery, 19.35% was used in plowing, 10.75% in disc
harrow, 9.68% in harrowing, 12.90% in planting-fertilization, 11.83% in intermediate plowing,
8.60% in fertilization, 7.53% in spraying, 9.68% in harvesting and 9.68% in transportation.

According to production activities, the highest human labor was used in planting-
fertilization, followed by plowing, transportation, fertilization, spraying, intermediate plowing,
and plowing with disc harrow, harvesting, and harrowing with a disc harrow. The highest use
of machinery was in plowing, followed by planting-fertilization, intermediate plowing, plowing
with a disc harrow, harrowing, harvesting, transportation, fertilization, and spraying,
respectively.

Table 3. Use of labor and tractive power in sunflower production (h da®)

Soil analysis No soil analysis

Production processes Human labor Machinery Human labor Machinery

h % h % h % h %
Plowing 0.17 1545 0.17 20.73 018 1440 0.18 19.35
Disc harrow 0.09 8.8 0.09 1098 0.10 800 0.10 10.75
Harrowing 0.08 7.27 0.08 9.76 009 720 0.09 9.68
Planting-fertilization 024 2182 0.2 1463 024 1920 0.12 12.90
Intermediate plowing 0.09 8.18 0.09 1098 011 880 011 11.83
Fertilization 0.12 1091 0.06 7.32 0.16 1280 0.08 8.60
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Spraying 0.10 9.09 0.05 6.10 0.14 1120 0.07 753
Harvesting 0.08 7.27 0.08 9.76 009 720 0.09 9.68
Transportation 0.13 1182 0.08 9.76 0.14 1120 0.09 9.68
Total 1.10 100.00 0.82 100.00 1.25 100.00 0.93 100.00

In the enterprises with soil analysis, 0.35 kg of seed per decare, and 4.00 kg of nitrogen
and 4.00 kg of phosphorus were used as bottom fertilizer. Fertilization was applied once after
planting, and 2.00 kg nitrogen was applied. In the enterprises that did not have soil analysis,
0.36 kg of seed per decare was used, 3.80 kg of nitrogen and 3.80 kg of phosphorus were used
as bottom fertilizer, and 2.93 kg of nitrogen was applied after planting. As pesticides, herbicide
was applied once, and both groups used 0.15 kg of herbicide per decare.

As a result of the evaluations, it was determined that sunflower producers who had soil
analysis used 12.17% less nitrogen and 5.26% more phosphorus than the producers who did
not have soil analysis. In the study conducted by Akar (2007), it was determined that sunflower
farms that had soil analysis used 14% less nitrogen and 23.3% more phosphorus than the farms
that did not have soil analysis, which was similar to the study results.

Table 4. Input use in sunflower production (kg da™)

Inputs Soil analysis No soil analysis
Seed 0.35 0.36
N (20-20-0) 4.00 3.80
P (20-20-0) 4.00 3.80
N (Urea/A.N. 26) 2.00 2.93
Herbicide 0.15 0.15

The agricultural processes carried out in sunflower production were determined, and the
costs of human labor, machinery, and input costs were calculated separately (Table 5). In the
enterprises that had soil analysis, 40 TL da™* of machinery costs were done in plowing, 25 TL
dat in plowing with a disc harrow, 20 TL da* in harrowing, 3.60 TL da of labor, 30 TL da™
of machinery, 40.83 TL da of input costs in planting, and 30 TL da™ of machinery costs in
intermediate plowing. In fertilization, 1.80 TL da™ labor, 20 TL da* machinery, 4 TL da* input
costs, in spraying, 1.50 TL da* labor, 20 TL da™* machinery, 21.92 TL da™* spraying costs were
done. In harvesting, 30 TL da™* of machinery cost was done and 1.95 TL da™ of labor, and 25
TL da* of machinery cost were done in transportation.

In the enterprises that did not have soil analysis, machinery costs were equal to those

with soil analysis. Labor costs were found to be 3.60 TL da® for planting, 2.40 TL da™ for
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fertilization, 2.10 TL da for spraying, and 2.10 TL da™ for transportation. Input costs were
40.76 TL da* for planting, 5.86 TL da™! for fertilization and 22.14 TL da* for spraying.

Table 5. Agricultural processing costs in sunflower production (TL da™)

. Soil analysis No soil analysis
Production
Human ) Human )
processes Machinery Input Total Machinery Input Total
labor labor

Plowing 0.00 40.00 0.00 40.00 0.00 40.00 0.00 40.00
Disc harrow 0.00 25.00 0.00 25.00 0.00 25.00 0.00 25.00
Harrowing 0.00 20.00 0.00 20.00 0.00 20.00 0.00 20.00
Planting-

o 3.60 30.00 40.83 74.43 3.60 30.00 40.76 74.36
fertilization
Intermediate

) 0.00 30.00 0.00 30.00 0.00 30.00 0.00 30.00

plowing
Fertilization 1.80 20.00 4.00 25.80 2.40 20.00 586 28.26
Spraying 1.50 20.00 21.92 43.42 2.10 20.00 22.14 44.24
Harvesting 0.00 30.00 0.00 30.00 0.00 30.00 0.00 30.00
Transportation 1.95 25.00 0.00 26.95 2.10 25.00 0.00 27.10

Expense items in sunflower production and their shares in production costs are given in
Table 6. The total variable costs were calculated as 369.51 TL da, the total fixed costs as
131.09 TL da? in the enterprises with soil analysis, and the total production costs were
determined as 500.60 TL da™. The share of variable costs in total production costs was 73.81%,
and the share of fixed costs was 26.19%. Sunflower cultivation is one of the best examples of
mechanized agriculture. Therefore, the share of the machinery costs in the production costs is
one of the cost elements that significantly affect the production costs and the share of the
machinery costs in the production costs has the highest value. This was followed by the land
rent value, which was included in fixed costs. The share of seed costs used in planting was
5.46%, the share of pesticide costs was 4.38%, and the share of fertilizer costs was 3.50%. The
soil analysis fee was included as a variable cost item in the enterprises with soil analysis and
constituted 7.34% of total production costs.

In the enterprises that did not have soil analysis, the total variable costs were calculated
as 336.18 TL da*, the total fixed costs were calculated as 130.09 TL da*, and the total
production costs were determined as 466.27 TL da. The share of variable costs in total

production costs was 72.10%, and the share of fixed costs was 27.90%. While the highest share
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in production costs was the machinery costs (51.47%), the land rent value, included in fixed
costs, constituted 25.74% of production costs. The share of seed costs was 5.99%, the share of
pesticide costs was 4.75%, and the share of fertilizer costs was 4.01%.

Crop insurance is also a variable cost element, and the share of insurance costs in
production costs was found to be 1.28% in the enterprises that had soil analysis and 1.59% in
the enterprises that did not have soil analysis. Small family enterprises generally cultivate
sunflowers in the region due to the land structure suitable for mechanized agriculture and where
family labor is used. In this context, the average general administrative expenses of family
enterprises were 11.09 TL da! in the enterprises having soil analysis and 10.09 TL da* in those
that did not.

The enterprises with soil analysis spent 13.24% less on labor, 2.18% less on seeds,
6.31% less on fertilizers, and 0.99% less on pesticides than the enterprises that did not have soil
analysis. In the study conducted by Akar (2007) in the Thrace Region, it was determined that
sunflower enterprises that had soil analysis made 2.8% less expenditure on fertilizer, and 12.2%
less expenditure in labor use compared to the enterprises that did not have soil analysis, which

was similar to the result of the research.

Table 6. Total production costs in sunflower production

Cost items Soil analysis No soil analysis
TLdat % TL da* %
Human labor 8.85 1.77 10.20 2.19
Machinery 240.00 47.94 240.00 51.47
Seed 27.31 5.46 27.92 5.99
Fertilizer 17.52 3.50 18.70 4.01
Pesticide 21.92 4.38 22.14 4.75
Crop insurance 6.40 1.28 7.43 1.59
Soil analysis fee 36.75 7.34 0.00 0.00
Revolving interest 10.71 2.14 9.79 2.10
Variable costs 369.51 73.81 336.18 72.10
General administrative expenses 11.09 2.22 10.09 2.16
Land rent 120.00 23.97 120.00 25.74
Fixed costs 131.09 26.19 130.09 27.90
Total production costs 500.60 100.00 466.27 100.00
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Economic analysis results are given in Table 7. The average sunflower yield was
determined as 238.12 kg da in the enterprises with soil analysis and 224.25 kg da™ in the
enterprises that did not have soil analysis. The cost of 1 kg of sunflower was calculated as 2.10
TL kgt in the enterprises with soil analysis and 2.08 TL kg™ in the enterprises that did not have
soil analysis. The sales price (2.10 TL kg*) was the same as the cost in the enterprises that had
soil analysis and above the cost in those that did not have the analysis. However, when the
analysis support given in the enterprises with soil analysis was included in the production value,
the enterprises in this group made more profit.

Relative profit was calculated as 1.08 in the enterprises that had soil analysis and 1.01
in the enterprises that did not have soil analysis, and it was concluded that sunflower cultivation

was more profitable in the enterprises that had soil analysis.

Table 7. Economic analysis results of sunflower production

Economic analysis sol No soll
analysis analysis
Yield (kg da™) 238.12 224.25
Production cost (TL kg™) 2.10 2.08
Selling price (TL kg™}) 2.10 2.10
Gross production value (TL da) 500.05 470.93
Gross production value + subsidy (TL da™) 538.05
Gross profit (TL dal) 168.54 134.75
Production value per 100 TL of variable cost (TL da?) 145.61 140.08
Net profit (TL dal) 37.45 4.66
Relative profit (TL da?) 1.08 1.01

As a result of the evaluations, it was determined that sunflower producers who had soil
analysis achieved a 6.19% increase in yield and a 25.08% increase in gross profit compared to
producers who did not have soil analysis. Although sunflower cultivation was profitable in both
groups, it was more profitable in enterprises with soil analysis. In the study conducted by Akar
(2007) in the Thrace Region, it was determined that sunflower farms that had soil analysis
achieved a 10.5% increase in yield compared to those that did not. In the study conducted by
Giilag (2011), it was determined that the enterprises that had soil analysis obtained 11.39%
more yield than the enterprises that did not, and in the study conducted by Ozgelik and Giildal
(2014), it was determined that the enterprises that had soil analysis obtained 1.62% more yield
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than the enterprises that did not. The results of the research were similar to the results of the
studies conducted by Akar (2007), Giilag (2011), and Ozgelik and Giildal (2014).

4. Conclusion

It was determined that the size of the land cultivated by the producers who had soil
analysis was higher than the producers who did not. The small land size of the producers who
did not have soil analysis can be considered as one of the factors limiting the utilization of soil
analysis subsidies. The fact that the lands were small and fragmented made it necessary for the
producers to have a separate a soil analysis for each land, and it was possible to say that the
producers did not have soil analysis done because this process increased the cost.

Gross profit was considered in the economic evaluation of the contribution of soil
analysis. When the enterprises’ gross profits were evaluated, it was calculated that sunflower
producers who had soil analysis done had a gross profit of 25.08% more than those who did
not. Although this difference in profitability was primarily due to the soil analysis support, it
also indicated that the limited land capital was used more effectively in the enterprises that had
the analysis done.

It was calculated that there was a positive yield difference of around 6.19% in sunflower
farms with soil analysis. Producers who had soil analyses performed fertilizer applications,
which had an important place among inputs, with a fertilization program prepared based on the
analysis results under expert control. In this way, the negative effects of chemical fertilizers on
the environment are reduced and economic and high yield potential is provided. According to
the research results, the importance of having a soil analysis and applying the amount of
fertilizer according to soil analysis results was revealed in the higher profitability rate, and yield
value in the producer group that had soil analysis done.

It was observed that the cost of sunflower was lower in case the producers had soil
analysis and that soil analysis positively affected enterprise income. It is possible to say that
this situation will also be effective protecting the environment and natural resources. It is very
important to provide practical training to producers on sampling, not to buy fertilizer without
soil analysis results, to make subsidies conditional on soil analysis, and to remove the area
limitation. In addition to these, it is foreseen that it would be beneficial to implement fertilizer
sales according to the analysis reports of laboratories, to expand training, and extension
activities and to explain the obligation to have analysis done to producers who make their

subsistence from the field.
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Ozet
Bu caligmada ihlamur (Tilia tomentosa Scop.) fidanlarmin sulama programinin

olusturulmasi ve farkli sulama suyu seviyelerinin bitki gelisimine etkilerinin arastirilmasi
amaglanmistir. Bu amagla yliriitiilen arastirmada tesadiif bloklar1 deneme deseninde 3 farkl
su diizeyi (Iioo: A sinifit buharlasma kabindan olan buharlasmanin tamaminin uygulandig
konu, l7s: buharlasmanin %75’inin uygulandigi konu ve Iso: buharlasmanin %350’sinin
uygulandigi konu) uygulanmistir ve arastirma baglangicinda segilen bitkilerin sulama dénemi
sonunda boy ve cap Ol¢iimleri alinmistir. Bitki su tiiketim degerleri I100 uygulamasinda 2020
yilinda 506 mm, 2021 yilinda 558 mm, I7s uygulamasinda sirasiyla 409 mm, 447 mm, 150
uygulamasinda 309 mm ve 333 mm olarak elde edilmistir. Arastirma sonucunda, repikaj
alanlarina dikilmis thlamur fidanlarinin sulanmasinda I100 Ve Isp konulari istatistiksel analizler
cercevesinde 6n plan ¢ikmistir. Fidan boylari I100 uygulamasinda 216.7 cm, 75 uygulamasinda
180.1 cm, Iso uygulamasinda 205.6 mm olarak 6l¢iilmiistiir. Sulama miktarmin fidanlarin boy
gelisimine etkisi istatistiki acidan Onemsiz bulunurken, cap genisligine etkisi %5 anlam
diizeyinde Onemli bulunmustur. Su tasarrufunun 6n plana ¢iktigi bu donemde repikaj
alanlarinda dikili thlamur fidanlarinin sulanmasinda Iso uygulamasi 6nerilebilir ¢ikmistir.

Anahtar Kelimeler: Thlamur, orman fidanlig1, sulama
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Abstract
Effects of Different Irrigation Water Levels on Plant Development of Linden (Tilia
tomentosa Scop.) Seedlings in Replanting Areas

In this study, it was aimed to establish the irrigation scheduling of linden (Tilia tomentosa
Scop.) seedlings and to investigate the effects of different irrigation water levels on plant
growth. For this purpose, in the research carried out, 3 different water levels (l100: the subject
in which all the evaporation from the class A evaporation vessel was applied, I7s: the subject in
which 75% of the evaporation was applied and Iso: the subject in which 50% of the evaporation
was applied) were applied in the randomized blocks experimental design and the height and
diameter measurements of the plants selected at the beginning of the research were taken at the
end of the irrigation period. Plant water consumption values were obtained as 506 mm in 2020
for l100, 558 mm in 2021, 409 mm and 447 mm for l75, 309 mm and 333 mm for Iso, respectively.
As a result of the research, l100 and Iso subjects came to the forefront in the irrigation of linden
saplings planted in replanting areas within the framework of statistical analyzes. Sapling heights
were measured as 216.7 cm for lioo, 180.1 ¢cm for lzs and 205.6 mm for Iso. The effect of
irrigation amount on plant diameter and height values in the first year of the study was found
to be statistically insignificant while its effect on diameter values in the second year was found
to be significant at the 5% significance level. In this period, when water saving came to the
forefront, the Iso subject was found to be recommended for the irrigation of linden saplings

planted in the replanting areas.

Keywords: Linden, forest nursery, irrigation
1. Giris
Devlet Su Isleri Genel Miidiirliigiiniin verilerine gére 2020 yili itibariyle Tiirkiye’de
toplam kullanilan su miktar1 57 milyar m*tiir. Bu suyun 44 milyar m®ii sulama suyu olarak

%ii ise Igme-Kullanma ve Sanayi Suyu olarak kullanilmaktadur.

tarim alaninda, 13 milyar m
Tiirkiye’nin tiiketilebilir yeriistii ve yeralt1 su potansiyelinin yilda ortalama toplam 112 milyar
m3 oldugu goz dniinde bulunduruldugunda hem potansiyelin sadece yarisinin kullanilabildigi,
hem de kullanilan toplam suyun yaklagik % ’iiniin sulama suyu olarak kullanildig
goriilmektedir. Bu haliyle su zengini bir {ilke olmadig1 gibi su baskis1 yasayan iilkeler arasinda
bulundugu gériilmektedir (DSI 2022).

Mevcut su kaynaklarinin kisitli olmasi, kullanilan suyun biiylik kisminin sulamada

kullaniliyor olmasi, sektorler arasi rekabette en fazla su kullanandan en fazla kisintiya gitmesi
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gerektigi sonuglarini dogurmaktadir. Sulamada mevcut suyun daha verimli ve tasarruflu
kullanilmas1 amaciyla geleneksel agik sistem sulama uygulamalarinin yerine, modern kapali
sistem, sulama kayiplarinin en az oldugu ve suyun dogrudan bitkinin kok bolgesine verildigi
basingli sulama sistemlerinin kullanilmasi 6nemlidir.

Tiim bunlarin yaninda hangi bitkinin hangi donemde ne kadar suya ihtiya¢ duydugunun
bilinmesi ve buna gore sulama programlarin olusturulmasi su potansiyelinin daha dogru
kullanilmasimi saglamaktadir. Bir diger deyisle dogru bir sulama programlamasinin
yapilabilmesi i¢in bitki su tiiketiminin iyi bilinmesi gerekmektedir.

Kirklareli ilinde ve Tiirkiye’de yapilan agaglandirma ¢aligmalarinda kullanilan agag
tiirlerinden bir tanesi thlamurdur. Genel olarak, Marmara, Bat1 Karadeniz, Orta Toroslar ve
Kuzey Anadolu bolgelerinde yayilis gdsteren 20-30 m boyunda sik dalli, genis tepeli bir agactir.
Marmara bolgesinde genellikle biiylik yaprakli thlamur tiirti (T. platyphyllos) yer almaktadir
(OGM, 2009). Ihlamur agacinin c¢icekleri geleneksel tipta yilizyillardir kullanilmaktadir.
Cicekler, oksiiriik, soguk alginligi, bogaz agrisi, uykusuzluk gibi bir¢ok rahatsizligin
tedavisinde kullanilmaktadir. Bu konuda yapilan bir¢ok arastirma, thlamurun antioksidan ve
antiinflamatuar ozellikleri sayesinde saglik faydalari sundugunu gostermektedir. Thlamur
agacinin ¢igekleri kozmetik iirtinlerin iiretiminde de kullanilmaktadir. Bu ¢igekler, sa¢ ve cilt
bakimi iirlinlerinde kullanilan dogal bir bilesen olarak bilinir. Thlamur agacinin c¢icekleri,
thlamur ¢ay1 yapiminda kullanilmaktadir. Ayrica, bazi iilkelerde tatli yapiminda da kullanilir.

Ihlamur agaci, yapraklarinin ve ¢igeklerinin topragi besleyici nitelikleri nedeniyle tarim
ve bahgecilikte de kullanilmaktadir. (Akkol ve Giiveng, 2009; De Leo ve ark., 2013; Karaman
ve ark., 2015; Khalil ve Khattab, 2018; Ljubenkov ve Bari¢, 2015; Saeedi ve ark., 2011).

Yapilan envanter galismalarma gore Tiirkiye’de 22.342.935 ha (Ulke genelinin
%28.6’s1) ormanlarla kaplidir. Bu ormanlarin 13.948.147 ha (%62) saf ve 8.394.788 ha (%38)
karigik ormanlardir. Yaprakli ormanlarin kapladigin alan ise 7.346.851 ha olarak tespit
edilmistir. Bu alanin 10.408 ha’lik kism1 thlamur agag tiiriine aittir (OGM, 2015)

Tiirkiye’de toplam 11.523 ha alanda saf veya karigik ihlamur ormani yayilis
gostermektedir. Tarim ve Orman Bakanligi basta olmak iizere, vatandaglarin ihtiya¢ duydugu
fidanlar Orman Genel Miidiirliigii biinyesinde ve farkli illerde kurulu 3.370 ha alanda yillik 507
milyon kapasiteye sahip 126 adet orman fidanliginda tiretilmektedir. Ayrica bu fidanliklarda 8
ilde 35.260 m? kapal1 alana sahip yillik 25 milyon adet kapasiteli 43 adet modern fidan {iretim
serast bulunmaktadir. Uretilen fidanlarin gercek yerleri olan ormanlara dikildikten sonra su

thtiyacinin dogal yagislarla karsilamasina ragmen fidan asamasinda gerek tiiplerde, gerek
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seralarda, gerekse repikaj sahalarinda bitkilerin ihtiya¢ duydugu su, sulama ile verilmektedir
(OGM, 2013).

Ulke genelinde kiigiimsenmeyecek bir alanda ve sayida fidan iiretimi gergeklestiriliyor
olmasi, diinya su kaynaklarmin kisithligi, iklim degisikligi senaryolari, asir1 ve yanlis
sulamanin topraga ve bitkiye verdigi zarar géz oniinde bulunduruldugunda orman fidanligi
repikaj sahalarinda bulunan ihlamur fidanlarinin sulama programinin olusturulmasi ihtiyaci
ortaya ¢ikmuistir.

Fidanlarda sulama suyu miktar1 ve periyodu kaliteyi etkileyen en 6nemli unsurlardan
biridir. Fidanlara uygulanan fazla sulama suyu, besin maddesi kayiplarina ve kok bolgesindeki
oksijen miktarinin azalmasina ve fidanlarda gelisim bozukluklarina neden olmaktadir (Kilc1 ve
Sayman, 2003). Suyun fidanin ihtiyacindan az verilmesi, bitkinin gelisme faaliyetlerinde
yavaglamalara ve gelisim bozukluklarina sebep olur. Buna karsin fidanin ihtiyacindan fazla
verilmesi de havalanmasini onler ve gesitli kok hastaliklarinin olusmasina uygun bir ortam
hazirlar. Ayrica bitkilerin olgunlagsmasini geciktirir. Fazla sulamanin, bitkilerin don ve kuraklik
zararlarma kars1 dayamikliligini da azalttigim1 gostermektedir (Gezer ve Yiicedag, 2006).
Tiirkiye’de ve diinyada arastirmacilar genellikle tarla bitkileri ve bahge bitkilerinin su tiiketimi
lizerine aragtirmalar yiirlitmektedirler. Bu yiizden fidanlarin gelisme donemlerinde tiim fidanlar
icin uygun sulama programlari hazirlanmalidir.

Bu c¢aligma ile Kirklareli ili Liileburgaz Ilgesi Orman Fidanhik Miidiirliigii repikaj
sahalarinda bulunan ithlamur fidanlariin bitki su tiiketimlerinin belirlenmesi, farkli sulama
suyu miktarlarinin bitki boyu ve govde c¢ap gelisimi iizerine etkilerinin belirlenmesi

hedeflenmistir.

2. Materyal ve Metot
a. Materyal

Arastirma Liileburgaz Orman Fidanlik Miidiirliigii’ntin Kirklareli ili Liileburgaz ilgesi
Durak mahallesinde bulunan kampiisiindeki iiretim sahasinda 2020 — 2021 yillarinda
yirtitiilmiistiir (Sekil 1). Liileburgaz enlem dereceleri itibari ile mutedil iklim bolgesine girer
ise de kislar1 soguk ve yagish yazlari ise sicak ve kurak karakter tagir. Yillik ortalama yagim
miktari 552.4 mm’dir. Uretim sahasinda bulunan repikaj alanlarinda 2+1 yasli thlamur fidanlart

materyal olarak kullanilmistir. Sulama yontemi olarak basingli sulama sistemlerinden damla
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sulama yontemi secilmistir. Arastirmada hali hazirda sulamada kullanilan 2 1/h debili, 16 mm
capinda yuvarlak lateral borular1 kullanilmistir.

Arastirma alani topraginin fiziksel ve kimyasal analizleri Atatiirk Toprak Su ve Tarimsal
Meteoroloji Arastirma Enstitiisii laboratuvarlarinda yapilmistir. Analizlere gére 0-30 cm toprak
katmani kumlu tin yapiya sahiptir. Kullanilabilir su tutma kapasitesi 0-30 cm igin 42.56 mm
olup, bazi fiziksel ve kimyasal 6zellikler Tablo 1 ve Tablo 2’de goriilmektedir.

Tablo 1. Arastirma alanina ait toprak 6zellikleri

Table 1. Soil properties of the study area

Derinlik Biinye Biinye Sinifi TK SN Hacim
(cm) . i (%) (%) Agirhig
Kil | Silt | Kum (g/cm3)
0-30 15.22|121.72163.07| Kumlu tin 18.3 7.13 1.57
30-60 17.60]22.92159.48| Kumlu tin 16.5 5.63 1.64

Tablo 2. Arastirma alanina ait topragin bazi kimyasal 6zellikleri

Table 2. Some chemical properties of the soil of the study area

Profil Suile Toplam | pH Fosfor | Potasyum | Organik
Yil derinligi | doygunluk tuz P20s K20 madde

(cm) (%) (dS m) (kgda®) | (kgda™) (%)
2020 0-30 51 430 7.28 | 88.61 846 2.54
2020 30-60 42 214 756 | 16.56 448 1.21

Arastirmada kullanilan sulama suyu T2A1 sinifinda yer almaktadir. Sulama suyuna ait
baz1 6zellikler Tablo 3’te verilmistir.
Tablo 3. Arastirmada kullanilan sulama suyunun 6zellikleri

Table 3. Characteristics of the irrigation water used in the study

EC Na K | CatM | S0, Sulama
pH | dSm g SAR | Suw
D) me/l Sinifi

T2 | 7.72 0.49 1.26 | 0.14 3.65 142 | 0.21 | 0.93 T2A1
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Sekil 1. Arastirma sahasindan bir goriintii

Figure 1. A view from the research site

b. Metot

Arastirma, tesadiif bloklari deneme deseninde yiirtitiilmistiir (Sekil 2). Her parselde 180
cm sira arast ve 50 cm sira tizerine dikili 5 fidan sirasi segilmis, her siranin basindan, ortasindan
ve sonunda olmak lizere secilen toplam 9 thlamur fidaninda bitkisel gozlemler yapilmistir.
Arastirmada deneme konulari, bolge kosullar1 dikkate alinarak segilen ortalama 7 giin sulama
araliginda A smifi buharlasma kabindan 6lgiilen agik su ylizeyi buharlagsma miktarinin farkli
oranlarinin uygulanmasi seklinde olusturulmustur. A sinifi buharlasma kabi sabit dlgiilere gore
imal edilmis galvanizli sagtan yapilmis, aliminyum boya ile boyanmis, iizeri agik silindirik
kaplardir. Sulama uygulamalarinda belli bir sulama araliginda kabin igerisine doldurulan suyun
toplam buharlasma miktari, ¢alismada kullanilan katsayilarla ¢arpilarak c¢aligma alanina
uygulanacak su miktari bulunur.

Deneme konulari;

l100: Toplam buharlagsma miktarinin %100’liniin uygulandigi sulama,

I75: Toplam buharlasma miktarinin %75’inin uygulandigi sulama,

Iso: Toplam buharlagma miktarmin %50’sinin uygulandigi sulama, bi¢iminde

diizenlenmistir.
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Sekil 2. Deneme deseni

Figure 2. Experimental design

Kiler ve ark. (1999), yaptiklar arastirmada fidan sulamasinda agik su yiizeyinden
Olgiilen miktarin Olclilmesi ve bitkiye uygulanmasinin en uygun yontem oldugunu
bildirmislerdir. Ayrica stres yaratilan fidanlarda gelisimin daha iyi oldugunu agiklamislardir.

Arastirmamizda deneme konularmma uygulanacak net sulama suyu miktart A sinifi
buharlasma kabindan agik su yilizeyinden 5 giinliik y181s1ml1 buharlasan su miktarinin toplami
seklinde asagidaki formiille hesaplanmistir (Kanber ve Giingor, 1986). Verilen su miktar1 su
sayaglartyla takip edilmistir.

I=KcpXEpxPxA @

Esitlikte; I: Uygulanacak net sulama suyu miktar1 (mm), Kcp: Buharlasma kab1 katsayzsi,
Ep: Yigisimla buharlagma miktar1 (mm), P: Islatma yiizdesini (%), A: Alami (da) ifade
etmektedir.

Bitki su tiiketimi:

Arastirmada kullanilan thlamur fidanlar1 2+1 yasli oldugu i¢in 60 cm etkili kok derinligi
kabul edilerek su biitcesi yaklasimiyla asagidaki formiile gore hesaplanmistir (Kanber, 1997).

ET=1+P+Cp-Dp+Rf+AS (2
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Esitlikte; ET: Bitki su tiikketimi (mm), I: Periyot boyunca uygulanan sulama suyu
miktari, (mm), P: Periyot boyunca diisen yagis, (mm), Cp: Kilcal yiikselisle kok bolgesine giren
su miktari, (mm), Dp: Derine sizma kayiplari, (mm), Rf: Deneme parsellerine giren ve ¢ikan
ylizey akis miktari, (mm), AS: Kok bolgesindeki toprak nemindeki degisimler, (mm),
degerlerini ifade etmektedir.

Deneme sahasinda yapilan bitkisel gozlemler; Arastirmada sulama uygulamalari
baslamadan Once arastirma konusu ornekleme fidanlar1 belirlenmis, 08 Haziran, 17 Eyliil ve
04 Kasim 2020 tarihlerinde fidan boyu (cm) ve fidan ¢ap1 (mm) 6l¢lilmiistiir. Aragtirmanin 2.
yilinda fidanlarda sadece ¢ap Olciimleri 04 Haziran 2021 ve 17 Ekim 2021 tarihlerinde
yapilmistir. Sulama denemelerinden elde edilen boy ve ¢ap parametreleri arasindaki
farkliliklarin diizeyinin belirlenmesinde varyans analizi, farkliklarin siniflandirilmasinda ise
LSD testi kullanilmistir. Sulama suyu ve bitki su tiikketimi ile anilan verim bilesenleri arasindaki
iligkiler regresyon esitlikleri ile Yurtsever (1984) ile Diizgiines ve ark. (1987)’e gore

degerlendirilmistir.

3. Bulgular ve Tartisma

a. Uygulanan sulama suyu ve bitki su tiiketimi

Arastirmada 2020 yilinda ilk sulama 13 Temmuz tarihinde, son sulama ise 16 Eyliil
tarihinde yapilmistir. Calismada sulama baslangicindan, son sulamaya kadar 100 konusuna 422
mm, lzs konusuna 317 mm ve Iso konusuna 211 mm sulama suyu uygulanmistir. Arastirmanin
ikinci yilinda konulara ise 235-470 mm arasinda degisen sulama suyu uygulamalar1 yapilmistir.

Arastirmada, farkli sulama diizeylerinde 2020-2021 sulama sezonu igerisinde
uygulanan sulama suyu miktarlari, yagis ve topraktaki nem degisimi degerleri de dikkate
alinarak hesaplanan bitki su tiikketimi degerleri Tablo 4’te verilmistir.

Tablo 4. Uygulanan sulama suyu ve bitki su tiikketim degerleri

Table 4. Applied irrigation water and plant water consumption values

2020 yili 2021 yilr
Sulama Topraktaki | Toplam | Uygulanan ET* [Topraktaki | Toplam | Uygulanan ET
diizevi nem yagis sulama nem yagis sulama
uzeyt Degisimi | miktar1 Suyu (mm) | Degisimi | miktar1 Suyu (mm)
(mm) (mm) (mm) (mm) (mm) (mm)
100 -14 422 506 -9 470 558
75 -22 70 317 409 -15 9 353 447
lso -28 211 309 | -19 235 333

*ET: Bitki su tiikketimi (mm)
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b. Olgiilen bitki boylar:

Tablo 5’te goriilecegi gibi arastirmada 8 Haziran’da 6l¢iilen boy degerleri 44-100 cm
ve 6 Kasim’da olgiilen boy degerleri 125-290 cm araliginda degismistir. Tablo 5’te farkl
sulama uygulamalarinda c¢alismanin baslangicindan bitisine kadar fidanlarin ortalama

boylarinda meydana gelen artiglara bakildiginda I100 konusunda %280, 175 konusunda %248 ve
150 konusunda %291’lik artig goriilmiistiir.

Tablo 5. Olgiilen bitki boy degerleri (cm)

Table 5. Plant height values measured (cm)

Sulama Diizeyi

1. Ol¢iim

2. Olgiim

8.06.2020

6.11.2020

Ortalama Bitki Boyu

Ortalama Bitki Boyu

(cm) (cm)
l100 77.4 216.6
175 72.78 180.1
Iso 70.6 205.6
Tablo 6. Olgiilen boy degerlerinin varyans analizi
Table 6. Variance analysis of measured height values
Yil Varyasyon Serbestlik Kareler Kareler .
Kaynag derecesi toplami ortalamasi
Tekerriir 2 4197.63 2098.82 1.39ns
Blok 2 3438.30 1719.15 1.13 ns
2020 Sulama Diizeyi 2 4372.52 2186.26 01.44 ns
Hata 20 30317.18 1515.86
Genel 26 42325.63

Farkli sulama suyu miktar1 uygulamalarinin bitki boyu gelisimine etkisi istatistiksel
olarak onemsiz bulunmustur (Tablo 6). Arastirma sonuclarina gore thlamur fidanlar ii¢ sulama
seviyesinde de gelismelerine devam etmistir ve ilk yilin sonunda %200’iin iizerinde boy

uzunluguna ulagsmislardir. Isik ve ark. (2002) az sulama suyu uygulanan konularda bitki
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gelisiminin tam su uygulanan konular arasinda fark ¢ikmadigini; fazla sulamanin, bitkilerin
don ve kuraklik zararlarina karsi dayanikliligini1 da azalttigini bitki gelisiminin yavasladigin
belirtmislerdir (Gezer ve Yiicedag 2006). Su stresi altinda yetistirilen kiraz fidanlarinda yaprak
alaninda %25°lik su stresi konusunda kontrol konusuna gore siirglin uzunlugunda sirastyla
%10.1 ve % 10.9 oraninda diisiis goriilmiistiir. Stirglin uzunlugundaki degisim bakimindan %75
ve %50 sulama konularda istatistiki olarak 6nemli bir fark bulunmamistir (Kirnak ve Demirtas,
2002). Buna karsin Deligéz (2009) Anadolu Karagami (Pinus nigra) fidanlarinda yaptigi
arastirmada su stresi yaratilmayan konularda en iyi boylarinin 6l¢iildiiglinii bildirmistir.
Arastirma sonuglar1 onceki ¢alismalarla paralellik gostermistir. Sulama suyu fidan boyu ve
stirglin uzunlugunu etkilese de sulama suyu miktarlar1 arasindaki degisiklikler fidan tiiriine gore
istatistiksel agidan 6nemli sayilabilecek farklar yaratmamuistir.

Olciilen cap degerleri

Arastirmada Olgiilen bitki ¢apt degerleri 8 Haziran tarihinde tiim sulama konularinda
0.51-0.94 cm, 17 Eyliil tarihinde 0.78-2.14 cm ve 4 Kasim tarihinde 0.96- 2.16 cm arasinda
degismistir (Tablo 7). Farkli sulama uygulamalarinda ¢alismanin baslangicindan bitisine kadar
fidanlarin ortalama cap genisliklerinde meydana gelen artislara bakildiginda I100 konusunda
%213, l75s konusunda %212 ve Iso konusunda %203 artis goriilmiistiir. Sulama uygulamalarinda

ortalama bitki capt degerleri 100 i¢in 2.83 cm, I7s i¢in 2.72 cm, Isg i¢in 2.56 cm olarak elde

edilmistir.
Tablo 7. 2020-2021 yillar bitki ¢ap1 degerleri (cm)
Table 7. Plant diameter values in 2020-2021 (cm)
Sulama 2020 2021
Diizeyi 1. Olgiim 2. Olgiim 1. Olgiim 2. Olgiim
8.06.2020 6.11.2020 4.06.2021 17.11.2021
Ortalama Govde | Ortalama Govde | Ortalama Govde | Ortalama Govde
Cap1 (cm) Capt (cm) Capt (cm) Capt (cm)
l100 0.77 1.64 1.64 2.83a
75 0.75 1.59 1.59 2.72a
Is0 0.69 1.40 1.40 2.56b
LSD: 0.0353
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Tablo 8. Bitki ¢ap1 degerlerinin varyans analizi

Table 8. Variance analysis of plant diameter values

Varyasyon Serbestlik Kareler Kareler F
Kaynagi derecesi toplami ortalamasi
Yil 1 7.02214 7.02214 0.0001**
Blok 2 7.02214 3.51107 0.1299
Sulama Diizeyi 2 0.23168 0.11584 0.0228 **
Hata 23 0.59542 0.02588
Genel 29 15.76313

Yapilan varyans analiz sonucunda yillar arasindaki fark 6nemli bulundugu igin her yil
ayr1 olarak degerlendirilmistir. Buna gore farkli sulama suyu miktar1 uygulamalarinin bitki ¢cap
gelisimine etkisi %5 anlam diizeyinde énemli bulunmustur. Kaya (2012) tarafindan yapilan
arastirmada, iki farkli zeytin ¢esidinde (Gemlik ve Ayvalik) farkli sulama diizeylerinde sulama
suyu ile fidan capi1 arasinda dogrusal iligkiler edildigi bildirilmistir. Biihler ve ark.(2006)
thlamur agaglarinda kontrol konusu olarak belirledikleri sulanmayan agaglarla sulama
uygulamasi yapilan agaglart karsilagtirdiklarinda sulama rejiminin biiylimeye etkisinin
bulundugunu bildirmislerdir. Yazict ve Babalik (2011), yaptiklar1 arastirmada farkli sulama
araliklarinin Anadolu karacaminin gelisimine etkilerini aragtirmiglar ve 7 gilinliikk sulama
araliginda topragin tarla kapasitesine getirilmesinin bu agag tiirii i¢in en uygun sulama aralig
oldugunu bildirmislerdir.

Fidanlarda sulama suyu miktar1 ve periyodu kaliteyi etkileyen en 6nemli unsurlardan
biridir. Fidanlara uygulanan fazla sulama suyu, besin maddesi kayiplarina ve kok bolgesindeki
oksijen miktarinin azalmasina ve fidanlarda gelisim bozukluklarina neden olmaktadir (Kilc1 ve
Sayman, 2003). Suyun fidanin ihtiyacindan az verilmesi, bitkinin gelisme faaliyetlerinde
yavaglamalara ve gelisim bozukluklarina sebep olur. Buna karsin fidanin ihtiyacindan fazla
verilmesi de havalanmasini onler ve ¢esitli kok hastaliklarinin olusmasina uygun bir ortam
hazirlar. Ayrica bitkilerin olgunlagmasini geciktirir. Fazla sulamanin, bitkilerin don ve kuraklik
zararlarma kars1 dayanmikliligini da azalttigi gosterilmistir (Gezer ve Yiicedag, 2006). Bunun
yaninda su stresine maruz birakilan fidanlarin kok gelisimlerinin daha iyi oldugu ve topraga
daha iyi adapte olduklar1 gésterilmistir (Ozkurt ve ark. 2002; Isik ve ark. 2002).

Calismada tam olarak su stresi konusu olusturulmasa da %50 sulama suyu uygulanan
konularda da bitki ¢ap gelisiminin devam ettigi tespit edilmistir. Bu haliyle ¢alismada elde

edilen sonuclar diger arastirmacilarin yaptig1 ¢alismalarla benzerlik gostermistir.

27



International Journal of Eastern Mediterranean Agricultural Research, 6(1):17-30.

Research Article

4. Sonuclar

Arastirmaya gore 2+1 yasl thlamur (Tilia tomentosa) fidanlarinda su tiiketim degerleri
1100 i¢in 2020 yilinda 506 mm ve 2021 yilinda 558 mm, 175 i¢in sirastyla 409 mm ve 447 mm,
150 i¢in 309 mm ve 333 mm olarak elde edilmistir. Bitki su tiiketimi agisindan %100 ile %50
arasinda %30’un tizerinde su tasarrufu saglanmaistir.

Boy ve ¢ap gelisimlerinin yiizdesel artiglar1 en iyi olarak sirasiyla 1100 ve 150
konularindan elde edilmistir. Fidanlarin 2. Yilindan sonra boylar1 tepeden kesildikten sonra ¢ap
artisginin saglanmast ve saglikli bitkiler elde edilmesi icin bitki su ihtiyacinin tamaminin
karsilanmasi gerektigi goriilmiustiir.

Arastirma sonucunda, repikaj alanlarina dikilmis ithlamur fidanlarinin sulanmasinda
istatistiksel analizler ger¢evesinde 1100 ve 150 konular1 6n plan ¢ikmistir. Fidan boylar1 1100
konusunda 216,66 cm, 175 konusunda 180,11 cm, 150 konusunda 205,55 mm olarak
Olciilmiistiir. Sulama miktarinin bitki boy degerlerine etkisi istatistiki agidan onemsiz, ¢ap
gelisimi degerlerine etkisi %5 anlam diizeyinde 6nemli bulunmustur.

Tim arastirma bulgular1 géz oniinde bulundurularak 2+1 yaslh ithlamur fidanlarinin
sulanmasinda A smifit buharlagma kabindan meydana gelen buharlasmanin %100’{iniin
uygulandig1 konu bitki boyu ve ¢ap gelisiminde uygulanabilir bulunmustur. Ancak o6zellikle,
su kaynaklarinin korunmasinin 6nemli oldugu giiniimiizde, %50’sinin uygulandigr 150
konusunun da onerilebilir oldugu gorilmiistiir. Bu arastirma ve diger c¢alismalara gore
fidanlarin gelisiminin ilk donemleri olan repikaj sahalarinda gegen siire igerisinde hem su
kaynaklariin ekonomik olarak kullanilmas1 hem de bitki gelisiminin saglikli bir sekilde devam
edebilmesi adina sulamanin uygun bir yontem ve program igerisinde yapilmasinin su tasarrufu
sagladig1 sonucuna varilmaistir.

Tesekkiir

Bu proje Kirklareli Atatiirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitiisii ve
Liilleburgaz Orman Fidanlik Midiirliigi tarafindan is birligi halinde ylriitiilen “Repikaj
Sahalarinda Thlamur Fidanlarinin Sulama Programinin Olusturulmasi” projesinin sonug raporu
kisminda hazirlanmistir. Proje ¢alismalar: siiresince destegini esirgemeyen kurum amirlerine

ve Liileburgaz Orman Fidanlig1 ¢calisanlarina tesekkiir ederiz.
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Ozet

Gilinlimiizde sera gazlan etkisiyle kiiresel 1sinmanin bir sonucu olarak yasanan iklim
degisikligi 5nemli bir sorundur. iklim degisikligi sorununa tarimsal iiretimde gergeklesen sera
gaz1 emisyonlarinin da katkis1 vardir. Bu nedenle tarimsal iiretimde gerceklesen sera gazi
emisyonlarinin belirlenmesine yonelik analizlerinin yapilmasi giderek énem kazanmaktadir.
Bu caligmada, Dogu Akdeniz Bolgesi’nde pamuk bitkisinin yetistirilmesinden kaynakli
karbondioksit emisyonunun belirlenmesi amaglanmistir. Dogu Akdeniz Bolgesi’nde yakit
esaslt CO2 emisyonu hesaplama yontemi ile pamuk bitkisinde 2018-2022 yillar1 arasinda
ortalama COz emisyonu, 6zgiil yakit tiiketimi ve 6zgiil CO2 emisyonu sirasiyla 35.61 ktCOg,
24.31 gyakit KQirin™? ve 82.72 gCO2 Kgirin* olarak belirlenmistir.

Anahtar Kelimeler: Dogu Akdeniz Bolgesi, pamuk, yakit tiiketimi, karbondioksit emisyonu

Carbon Dioxide Emission from Cultivation of Cotton Plant in the Eastern
Mediterranean Region Abstract

Abstract
Nowadays climate change as a result of global warming with the effect of greenhouse
gases is an important problem. Greenhouse gas emissions realized in agricultural production

also contribute to the climate change problem. For this reason, it is becoming increasingly
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important to conduct analyses aimed at determining the greenhouse gas emissions realized in
agricultural production. In this study, it is aimed to determine the carbon dioxide emission from
cultivation of cotton plant in the Eastern Mediterranean Region. In the Eastern Mediterranean
Region with the fuel based CO, emission calculation method between 2018-2022, average the
CO:z emission, the specific fuel consumption and the specific CO. emission from cultivation of
the cotton plant were determined as 35.61 ktCO2, 24.31 guel KQproduct™* and 82.72 gcoz KGproduct™,
respectively.

Keywords: Eastern Mediterranean Region, cotton, fuel consumption, carbon dioxide emission

1. Giris

Insanoglu yasamim siirdiirebilmek icin en temel ihtiyacit olan beslenmeyi tarimsal
iiretimle saglamaktadir. Bununla birlikte tarimsal {iretim ve sonucunda ortaya ¢ikan atiklarin da
sera gazi emisyonuna dnemli bir etkisi olmaktadir. Tarimsal liretimde makine kullanimi, yakit
tiikketimi, kimyasal giibre kullanimu, bilingsiz ve yogun kullanilan tarimsal ilaglar ve atiklar gibi
insan faaliyetleriyle sera gazi emisyonlar1 artmaktadir (Vurarak ve Bilgili, 2015; Sahin ve
Avcioglu, 2016; Temur, 2017). Nifusun hizla arttig1 giiniimiizde artan beslenme ihtiyacin
karsilamak i¢in daha fazla tarimsal iiretim gerekeceginden bu olumsuz etki de artacaktir.

Tarimsal iiretimde yakit ve motor yagi kullanimi, iiretim islemlerine uygun giic ve
tasarimda tarim alet ve makinalarinin se¢ilmemesi ve motorlarin asir1 yiiklenmesi gibi
nedenlerle egzoz emisyonlarindaki zararli maddeler atmosfere salinmakta ve cevreyi
kirletmektedir (Oztiirk ve Vulkan, 2017).

Stirdiirtilebilir bir tarimsal {iretim i¢in tarimsal iiretim islemlerinde enerji daha etkin
kullanilmali ve fosil yakit kullanim1 azaltilmalidir. Daha az fosil enerji harcayan, verimli ve
sera gazi emisyonlarini azaltacak siirdiiriilebilir {iretim sistemleri gelistirilmelidir (Oztiirk,
2017).

Karbondioksit (CO.), metan (CH4) ve nitroksit (N2O) gibi gazlar gilinesten gelen 1sinlari
tuttugu i¢in asir1 sera etkisi olusturarak yeryiiziinde sicakligin giderek artmasina neden olmakta
ve kiiresel 1sinmaya yol agmaktadir (Uzel, 2015). Kiiresel 1sinmanin sonucu olarak yasanan
iklim degisikligi biitiin diinya tlkelerini ilgilendiren 6nemli bir sorundur (Zou ve ark., 2022).
Fosil yakitlarin asir1 kullanilmasi, ormanlarin tahrip edilmesi ve bitki ortiisiinlin degismesi,
arazi kullanmimindaki hatalar, bilingsizce dogal kaynaklarin tiiketilmesi ve atmosfere salinan
zararhh gazlar iklim degisikligine yol agmaktadir (Kayik¢ioglu ve Okur, 2012). Endiistri
devrimiyle artan {iretim ve tiiketim talebinin yaninda insan faaliyetlerinin de etkisiyle iklim

degisikligi siireci hiz kazanmistir (Aydin, 2023).
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Kiiresel sera gazi emisyonlarinin 2000 ile 2030 yillar1 arasinda yaklasik %50 oraninda
artacag1 ongoriilmektedir (Verge ve ark., 2007). Artan sera gazlarinin yaklasik %20°’si tarimsal
iiretim islemlerinden kaynaklanmaktadir (Pathak ve Wassmann, 2007). Kiiresel insan kaynakli
sera gazi emisyonlarmin yaklagik %12'si tarimsal {iretimle olugsmaktadir (Linquist ve ark.,
2012). Tirkiye’de tarimsal iiretim kaynakli sera gazi emisyonlari ise 1990 yilina gore 2021
yilinda %56.5 oraninda artmistir (TUIK, 2023a). Sera gazi emisyonlarindaki artisin kontrol
edilmesi ve azaltilmasi i¢in ¢alismalar yapilmaktadir. Bu nedenle tarimsal iiretimde sera gazi
emisyonu analizlerinin yapilmasi da nem kazanmaktadir.

Bu calismada, Dogu Akdeniz Bolgesi’nde pamuk bitkisi yetistirilmesinden kaynakli yakit

tiikketimi sonucunda olusan karbondioksit emisyonunun belirlenmesi amag¢lanmaistir.

2. Materyal ve Yontem

Dogu Akdeniz Bolgesi, Adana, Hatay, Kahramanmaras, Mersin ve Osmaniye illerini
kapsamaktadir. Bolge, Tirkiye’nin sulu tarima elverisli verimli toprak yapisi ve iiretim
potansiyeli ile en bereketli tarim topraklarina sahip ovalardan olusur. Bolgede sulu tarim yaygin
olup, iklim yapisindan dolay1 yilda 2-3 {iriin almak miimkiindiir. Ekolojinin sagladig1 iistiin
avantajlar, bolgede bir¢ok tarla bitkisinin yetistirilmesine olanak vermis olup bu bitkilerden
birisi de pamuk bitkisidir.

Dogu Akdeniz Bolgesi’nde pamuk bitkisi iiretim alani, liretim miktar1 ve verim degeri
Tiirkiye Istatistik Kurumu (TUIK) ham verilerinden hesaplanarak Cizelge 1°de verilmistir.
Hesaplanan degerler bolgedeki illerin 5 yillik (2018-2022) verilerinin ortalamasidir. Bolge

degerleri, ele alinan 5 ilin ortalamalar1 belirlenerek verilmistir.

Cizelge 1. Dogu Akdeniz Bolgesi’nde yillara gore ortalama pamuk tiretim alanlari, tiretim

miktarlar1 ve verim degerleri (TUIK, 2023b)

Yillar Uretim alam (ha) Uretim miktar (ton) Verim (ton ha)
2018 98 966 548 301 5.54
2019 95 287 478 209 5.02
2020 63 162 331782 5.25
2021 67 822 358 275 5.28
2022 88 250 438 870 4.97
Ortalama 82 698 431 087 5.21
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Pamuk i¢in bolgede son bes yilda yaklasik olarak iiretim alanlarinin 63 000-99 000 ha
arasinda, tiretim miktarlarinin 330 000-550 000 ton arasinda ve {iriin verim degerlerinin ise 4.9-
5.6 ton ha! arasinda degistigi goriilmektedir (Cizelge 1). 2018-2022 yillar1 arasindaki ortalama
tiretim alan1 82 698 ha, tiretim miktar1 431 087 ton ve iirlin verimi ise 5.21 ton ha™* olarak
belirlenmistir (Cizelge 1).

Bolgede pamuk iiretiminde birim alanda tiiketilen yakit degerleri (L ha™) Cizelge 2’de
verilmistir. Yakit tiiketim degerleri iiretici kosullarindaki tarimsal iiretim girdi maliyetleri
calismasindan (Bilgili ve ark., 2022), yag tikketim degerleri ise literatiire gore yakit tiiketiminin

%4°1 olarak alimmustir (Bilgili ve Aybek, 2018).

Cizelge 2. Pamuk iiretiminde birim alanda tiiketilen yakit ve yag degerleri

Tiiketilen dizel yakit1 (L ha Tiiketilen motor yag (L ha
Y Y
Pamuk 150.68 6.03

Tarimmsal iiriin

Dizel yakit1 ve motor yaginin 1s1l degerleri ile yakit tiiriine bagli CO2 emisyon faktorleri
i¢in Cizelge 3’te verilen degerler kullanilmistir (IPCC, 1996; Oztiirk ve ark., 2017; Bilgili ve
Aybek 2018; Kiisek, 2018).

Cizelge 3. Dizel yakit1 ve yaglama yaginin 1s1l degerleri ve CO2 emisyon faktorleri

Yakit Alt Isil Degeri CO2 Emisyon Faktorii
Yakat
(GJLY (kgcoz2 GJ?)
Dizel 0.0371 74.01
Motor yagi 0.0382 73.28

Dogu Akdeniz Bolgesi’'nde pamuk iiretimi sonucunda agiga ¢ikan CO2 emisyonlarinin
belirlenmesi i¢in yapilan hesaplamalarda, Hiikiimetleraras: Iklim Degisikligi Panelinde (IPCC,
1996) onerilen, yakit esasli CO2 emisyonu hesaplama ydntemi dikkate alinmistir (Oztiirk ve
ark., 2017; Bilgili ve Aybek 2018; Kiisek, 2018). Yakat tiiketimine dayali CO2 emisyonlarinin

hesaplanmasi i¢in Onerilen yaklagim Esitlik 1-5’te verilmistir.

Toplam CO; emisyonu = Yakit esasli CO; emisyonlar1 + Yag esasli CO, emisyonlart 1)
CO; emisyonlar1 = Kullanilan yakit miktart x Yakitin alt 1s1l degeri x Emisyon faktori

Yakit esasli COz emisyonlar1 = Kullanilan dizel miktar1 x Alt 1s1l degeri x Emisyon faktorii
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Yakit esasli CO; emisyonlart (kgcoz ha') = L ha? x 0.0371 GJ L x 74.01 kgcop GJ*! )
Yag esasli CO» emisyonlar1 = Kullanilan yag miktar1 x Alt 1s1l degeri x Emisyon faktorii

Yag esasli CO2 emisyonlar1 (kgcoz ha?) = L ha' x 0.0382 GJ L* x 73.28 kgcop GJ*? 3)

Herhangi bir iriiniin iiretiminde 6zgtl yakat tiiketimi, iiretilen birim {iriin i¢in ne kadar yakit

tiiketildigini belirtmektedir (Oztiirk ve ark., 2017; Bilgili ve Aybek 2018; Kiisek, 2018).

5YT = YT
OYT = o 4)
Burada;

OYT  : Ozgiil yakit tiiketimi (gyakit KQurin ),

YT : Tiiketilen yakit miktari (gyakit) Ve

UM : Uretilen iiriin miktaridir (Kgirin).

Tiiketilen yakit miktar (L), ortalama olarak 0.84 g cm™ (Besergil, 2009 ) yogunluk degeri
ile ¢arpilarak gram cinsine gevrilmistir.

Herhangi bir {iriiniin {iretim islemleri sirasinda gergeklesen 6zgiil CO2 emisyonu, iiretilen

birim {iriin icin ne kadar CO, emisyonu olustugunu ifade etmektedir (Oztiirk ve ark., 2017;

Bilgili ve Aybek 2018; Kiisek, 2018).

o CE
OCE = & (5)
Burada;

OCE  : Ozgiil CO; emisyonu (gcoz KQirin™),
CE : CO, emisyonu (gcoz) Ve

UM : Uretilen iiriin miktaridir (Kgirin).

3. Bulgular ve Tartisma

Dogu Akdeniz Bolgesi’nde yillara gore ortalama pamuk iiretiminde hesaplanan CO:2
emisyonu, 6zgll yakit tiikketimi ve 6zgiil CO2 emisyonu degerleri Cizelge 4’te verilmistir.
Bolgede son bes yilda pamuk i¢in yaklagik olarak CO2 emisyonu 27.2-42.7 ktCO; arasinda,
ozgiil yakit tiiketimi 22.8-25.5 Qyakit Kgirin ™ arasinda ve dzgiil CO- tiiketimi ise 77.7-86.6 gcoz
KQirin * arasinda degismistir (Cizelge 4). Bolgede pamuk bitkisinde 2018-2022 yillar1 arasindaki
ortalama CO_ emisyonu 35.61 ktCO,, dzgiil yakit tiiketimi 24.31 gyaki KQurin ™ ve 6zgiil CO2
emisyonu 82.72 gcoz KQirin* olarak belirlenmistir (Cizelge 4). Burada bir bdlge igin yogun

mekanizasyon islemleri gerektiren sadece pamuk bitkisi icin CO2 emisyon degerleri
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belirlenmistir. Yetistiriciligi yapilan tiim tarla bitkilerinin CO2 emisyon degerlerinin ortaya

konulmasi i¢in konuya iligskin ¢alismalarin arttirilmasi1 gerekmektedir.

Cizelge 4. Dogu Akdeniz Bolgesi’nde yillara gore pamuk CO2 emisyonu, 6zgiil yakit

tilketimi ve 6zgiil CO2 emisyonu

CO2 emisyonu Ozgiil yakit tiiketimi Ozgiil CO2 emisyonu
Yillar (ktCO2) (Gyaiar Kgran™) (gcoz Kgaran™)
2018 42.61 22.85 77.72
2019 41.03 25.22 85.80
2020 27.20 24.10 81.97
2021 29.20 23.96 81.51
2022 38.00 25.45 86.59
Ortalama 35.61 24.31 82.72

Tarimsal tiretim siireclerinde ortaya ¢ikan CO2 emisyonlart iklim degisikligine neden
olmaktadir. Dogal cevreye bagli yapisindan dolay1 iklim degisikliginden en fazla etkilenecek
olan yine tarimsal iiretim siirecleri olmaktadir. Bagka bir ifade ile tarim, iklim degisikligini
tetikleyen ve aym zamanda iklim degisikliginden etkilenen bir sektdr olmaktadir. iklim
degisikligi etkisiyle tarim sektoriinde iiriin veriminin azalmasi, iiretim maliyetlerinin artmasi,
artan gida talebinin karsilanamamasi gibi yasanabilecek olumsuzluklar siirdiiriilebilir ekonomik

kalkinmay1 da olumsuz etkileyebilecektir.

4. Sonucg

Kiiresel bir sorun olan iklim degisikligi, insan faaliyetleriyle ortaya cikan sera gazlari
emisyonunun olumsuz bir sonucudur. Endiistri devrimiyle artan {iretim ve tiiketim talebi enerji
kullanimin1 da arttirmigtir. Birgok {ilke ve kurulus kiiresel 1sinmay1 engelleyebilmek adina
enerji, sanayi, ulasim ve tarim sektorlerinde ozellikle fosil yakit kullanimini azaltmak ve
sinirlandirabilmek icin politikalar gelistirmekte ve bunu siirdiirtilebilir kalkinmanin bir pargasi
olarak gormektedir. Tiikkenen ve ¢evreye zarar veren fosil yakitlar yerine yenilenebilir, verimli
ve ¢evre dostu enerji kaynaklarinin kullanilmasi gerekmektedir. Boylece daha etkin ve verimli
enerji kullanimi ile daha az sera gazi emisyonu saglanabilecektir. Enerji girdisi igerisinde
onemli pay1 olan yakit, kimyasal giibreler, tarimsal ilaglar, traktor ve makina girdilerinin
azaltilmas1 gerekmektedir. Tarimsal iiretimde korumal1 ve azaltilmis toprak isleme yontemleri

tercih edilmesi ve yeni teknolojilerin iiretim islemlerinde kullanilmasi ile CO2 emisyonlari
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azaltilabilecektir. Ozellikle Tiirkiye’de parcali, kiigiik ve sekilsiz tarla parsellerinde arazi
toplulastirma caligmalar1 tamamlanmali ve tarim daha elverisli hale getirilebilmelidir. Boylece
yol ve sirim mesafeleri kisalacagindan daha az yakit tiketimi ve COz emisyonu

gerceklesebilecektir.
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