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Abstract 
 

World sunflower production in 2019 amounted to 56 million tons on an area of about 27 million ha. 

Turkey ranks 9
th

 in sunflower cultivation areas worldwide and 7
th
 in production quantity. However, the 

self-sufficiency rate in the country's oily sunflower is 60%. This situation causes Turkey to receive a 

33% share of world oily sunflower imports. The aim of this research is to determine the physical 

production inputs used in rainfed conditions in agricultural enterprises in Canakkale province located 

in the European region of Turkey according to the enterprise size groups and to examine in detail the 

elements that make up the product cost. The data used in the research have been obtained through 

surveys from 75 agricultural enterprises determined by the “ Stratified Sampling Method ”. The 

enterprises examined in the research have been evaluated within 4 size groups according to their oily 

sunflower production areas.  In order to obtain an average yield of 236.93 kg da
-1

 in oily sunflower 

production in the enterprises examined; 374.60 g seeds, 21.27 kg of chemical fertilizer, 297 cc of 

agricultural medicine, 147.58 minutes of machine labor force and 13.74 lt diesel input were needed.  

According to the enterprise average, the production cost of oily sunflower is $77.21 da
-1

, and the 

lowest cost belongs to large enterprises with a figure of $74.17 da
-1

. According to the research results, 

the average cost of oily sunflower per kg of enterprises has been determined as $0.33, and the lowest 

cost has been obtained from small businesses with a figure of $0.31 da
-1

.  In the general context of the 

enterprises, the production value of oily sunflower is $86.61 da
-1

, gross profit is $33.60 da
-1

, net profit 

has been calculated as $9.40 da
-1

. In the study, the ratio of average gross profit value of oily sunflower 

to the production value of the product is 38.79%, and the relative profit ratio is1.12. In the study, it has 

been concluded that the average productivity value in sunflower production is 3.07 kg $
-1

 and the 

break-even point value indicating land crossing in production is 208.68 kg da
-1

. The results of the 

study reveal that government-provided supports in the studied enterprises can provide an increase of 

24.97% in the income generated from the unit area in sunflower. The research conducted have also 

revealed that the criteria of yield value, production value, cost per kg, gross profit and net profit and 

relative profit ratio are the highest in the first group of enterprises. In other words, the research 

findings showed that among the studied enterprises, small-scale enterprises work more efficiently and 

productively than the enterprises in other groups, but also behaved more rationally in the use of input.  

 

Keywords: Oily sunflower; Economic analysis; Cost; Gross profit; Relative profit; Productivity; 

Turkey. 
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1. Introduction  

 

Sunflower (Helianthus annuus L.) is one of the significant oil plants of today. 

Sunflower oil occupies the first place among the preferred vegetable oils in terms of cooking 

quality. Accordingly, sunflower cultivation is carried out at the economic level in many 

countries around the world (Karata,1992). 

It is observed that the sector of oil seeds, vegetable oils and products in the world and 

Turkey has gained great momentum in recent times. It is understood that the global oilseeds 

and vegetable oil market has been in a highly growing trend over the past years. However, the 

increase of bio fuel demand also positively affects oilseed production (Onat et al., 2017). 

Oil production comes to the fro in the use of oilseeds for food purposes.  In addition to 

oil production, some of these plants can also be used as additives to flour and other foodstuffs. 

Wastes resulting from the processing of these products are also utilized as feed raw materials 

or additives (Güleş, 2016). 

In the 2018/2019 production year, sunflower cultivation was carried out on 26.3 

million hectares in the world and 1.9 tons of yield per hectare were obtained. Production 

increased by 7.6% compared to the previous season. In the same season, a total of 51,300,000 

tons of sunflower production took place in the world. It is predicted that 53,500,000 tons of 

sunflower will be produced in the 2019/2020 production period with an increase of 4.2% 

compared to the previous production period. Sunflower seed exports in the world are at a very 

low level compared to oil. The bulk amount of exports are made as crude oil after crushing 

process. Only 5.2% of sunflower seeds produced during the 2017 production period were 

exported (USDA, 2020).  

Sunflower production in Turkey was at the level of 1,950,000 tons as of the end of 

2019. In Turkey, among oilseed plants, sunflower occupies the first place in terms of planting 

area and production quantity. Nearly 50% of vegetable oils produced in Turkey are obtained 

from sunflower (TÜİK, 2020). 

In Turkey, 69% of vegetable oil production, about 84% of total oil consumption, 32% 

of total oil consumption is covered from sunflower. However, due to the fact that sunflower 

oil produced in the country cannot meet the demand, a significant part of the demand is met 

by the import of sunflower seeds and oil (Gül et al., 2016). 

According to 2019 data from the Food and Agriculture Organization of the United 

Nations (FAO), sunflower planting area has increased in the last 10 years. In 2019, the 

production area of oily sunflower reached 27.4 million ha, and the production amount reached 
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56,000,000 tons. According to the data of the same year, the Russian Federation takes the first 

place in the world oilseed sunflower planting areas with 8,410,000 ha, while Ukraine follows 

this country with 5,950,000 ha, and Turkey ranks 9
th

 with 751.000 ha (FAO, 2021). 

Nevertheless, in terms of production amount, the Russian Federation is in the first place with 

15,370,000 tons, Ukraine is in second place with 15.250.000 tons, and Turkey is in 6
th

 place 

with 2,100,000 tons.  

According to FAO data for 2019, Israel ranks first with 437.84 kg da-1 in terms of oily 

sunflower yields, Uzbekistan is second with 406.42 kg da-1, while Turkey ranks 11
th

 with 

279.37 kg da-1 worldwide in yield value (FAO, 2021). 

Although it is among the most important sunflower producing countries in the world, 

Turkey's qualification rating of this plant is 60.1% as for the year 2019 and the remainder part 

is met by import (TUIK, 2020). Even though Turkey's 2019 oily sunflower production was 

2.1 million tons and the planting area was 752,632 ha, in the same year 568,306,000$ was 

paid for 1,239,492 tons of oily sunflower imports in order to meet the demand (FAO, 2021). 

Turkey's oily sunflower production area in 2021 was 811.312 ha, production amount 

was 2,215,000 tons, and the yield was 273 kg da
-1

. The province of Canakkale, which is 

determined as the research area, is in 7
th

 place with a share of 2.70% in the country's oily 

sunflower planting areas and 8
th

 place with a share of 2.81% in the production amount. The 

yield value in the production of oilseed sunflower of the province is 285 kg da
-1

, which ranks 

16
th

 all across the country (TUIK, 2021).  

With the help of the data obtained in this research, the production value of the product, 

variable costs, fixed costs, production cost, gross profit, net profit, relative profit ratio, 

production ratio, and break-even production amount have been calculated in sunflower 

production. The research findings calculated in the study have been examined and analyzed 

comparatively with the findings obtained from studies on the economics of oily sunflower 

production in different regions and countries where oily sunflower production is intensive. 

Based on the findings obtained as a result of the research, recommendations have been made 

to increase the yield value of oily sunflower production in the studied enterprises, to use 

inputs more rationally and to make a more profitable production. 

 

2. Literature Review 

 

Effective use of resources and efficiency in agricultural production are of great 

importance for the country's economy and producer welfare. Inasmuch as the optimal use of 
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production factors could significantly reduce production costs. Various studies have been 

carried out on the use of input and determination of resource efficacy in oilseed sunflower 

production worldwide (Badar et al. 2002; MousaviAvval et al., 2011; Lekunze et al. 2011; 

Bagherzadeh and Kazemzadeh, 2012; Suneetha and Illuru, 2014; Irugu et al., 2017; Sonawane 

et al., 2019). It is also understood that recent studies on economic analysis of oily sunflower 

production have also increased in the literature (Bosnjak and Rodic, 2004; Todorović et al., 

2010; Knežević and Popović, 2011; Sethar et al., 2015; Khatun et al., 2016; Arya and 

Zechariah, 2018; Das and Rout, 2018; Ceran and Topak, 2020; Kamugisha et al., 2020; 

Sunandini and Devi, 2020; Slobodianyk et al., 2021). Information on research carried out in 

different regions and countries of the world in the production of oilseed sunflower is 

summarized at the bottom.  

Oğuz and Altıntaş (2002) conducted an economic analysis of oilseed sunflower 

cultivation in Kırıkkale province with the help of data obtained from 95 agricultural 

enterprises. In the same study, the ratio of gross profit, net profit and relative profit were 

determined.  In research conducted by Bayramoğlu et al.  (2005), the share of changing costs 

in sunflower production was calculated as 42.10% and the share of fixed costs as 57.90%.  

Todorović et al.  (2010), in their study analyzed oily sunflower production in family 

businesses in Serbia. Within the scope of the study, enterprises were evaluated in 4 different 

size groups according to their yield values obtained from the unit area. The study revealed 

that the gross profit and net profit value were positive only in enterprises producing sunflower 

at 400 kg da
-1

 and above. 

 In a study conducted by MousaviAvval et al. (2011) the relationship between input 

costs and yield in sunflower production was determined with the help of functional analysis. 

For the yield of 162.65 kg da
-1

 in the research field; production value was determined as 

$92.71 da
-1

, product cost as $82.26 da
-1

, net profit as $10.45 da
-1

 and benefit / cost ratio was 

calculated as 1.98. The study revealed that labor and machine inputs had the highest share in 

cost. 

In another study conducted by Uzundumlu and Topçu (2012), it was found that the 

share of costs ranging from snack sunflower was 73% and it was concluded that among the 

varied factors, fertilizers, seeds and irrigation water were used the most. According to the 

results of the study, the share of variable costs in the cost of producing sunflower, snack 

sunflower was 73%, due to varying factors, fertilizers, seeds and irrigation water were used in 

excess, while the labor force used in maintenance work resulted in lower levels and this 

resulted in decreases in yield. Thus, the unit snack sunflower production cost was calculated 
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as $1.05 kg
-1

, and the product sales price was set as $0.84 kg
-1

. As a result of this, net profit 

was found to be $-46.01 da
-1

, as the total cost of production exceeded the total production 

value. 

Semerci (2013a) found that in Turkey, which ranks 10
th

 worldwide in sunflower 

production, 55% of sunflower production is carried out in Thrace Region. Agricultural 

enterprises producing oilseed sunflowers in Thrace Region have been investigated 

economically. Semerci (2013b) studied the use of production factors in 3 different sunflower 

production depending on orobanche resistance in agricultural enterprises in Thrace Region. 

In another study, the production costs and marketing structures of the main field crops 

were examined. The gross profit of oily sunflower was calculated as $99.37 da
-1

 and the 

relative profit ratio was determined as 1.34. In the same study, variable costs accounted for 

51.70% of production costs in sunflower production enterprises and fixed costs accounted for 

48.30% (Alemdar et al., 2014).  

In a study conducted by Aydın (2014) in Thrace, the oily sunflower production was 

calculated for the yield of 153 kg da
-1

; variable costs were found as $79.99 da
-1

, fixed costs 

were $102.92 da
-1

, and production costs were $182.92 da
-1

. The cost of sunflowers per kg in 

the study was determined at $0.836.  In their study Sethar et al. (2015) determined production 

value, product cost and net profit values in oily sunflower production. 

Top and Özükurr (2016) examined sunflower production in the provinces of Edirne, 

Tekirdag, Kirklareli, Adana and Canakkale from an economic point of view. The study 

evaluated in detail the support policies applied in oily sunflower production enterprises 

considering difference payment support, input support, single payment system and target price 

support policies, high yield, high profit, ease of payment and marketing. 

 In a study by Irugu et al. (2017), econometric analysis study of oily sunflower 

production was carried out.  Das and Rout (2018) carried out the economic analysis of oily 

sunflower production within the scope of their project. Karaağaç et al.  (2018), in their study, 

made an evaluation of energy balance and economic analysis of oily sunflower production 

carried in Adana in the year of 2017.  In the economic analysis of sunflower production, it has 

been presented that the total input amount is $91.38 da
-1

, the output amount is $133.33 da
-1

, 

and the net income is $41.94 da
-1

. 

In the research carried out by Unakıtan and Aydın (2018) in Tekirdağ province, 

Turkey, an economic analysis of the product was carried out by giving the amount of inputs 

used per unit area in the production of oily sunflower.  In the research, the production cost 

was calculated as $110.61 da
-1

, including production value $113.20 da
-1

, variable costs $48.38 
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da
-1

, fixed costs $62.24 da
-1

 for yield of 153.0 kg da
-1

.  The gross profit of oily sunflower was 

calculated as $64.85 da
-1

, net profit value as $2.61 da
-1

, cost per kg as $1.39 and benefit/cost 

ratio as 1.02.  

In a study carried out by Dalchiavon et al. (2019) in Brazil, cost of sunflower 

production for the year of 2018 was determined as R$14570.1 da
-1

 and monetary value of the 

inputs as R$10230.7 da
-1

.  In the study of Mgeni  et al. (2019), welfare effects of the 

sunflower value chain for the rural economy in Tanzania were evaluated.  The findings, 

primarily economic sectors were analyzed at the village level.  

In the study carried out in Kırklareli province for oily sunflower in dry conditions, the 

gross profit value for the 2017/2018 production period was determined as $81.08 da
-1

, the net 

profit value as $45.0 da
-1

 and the relative profit ratio as $1.45 (Semerci, 2019a). In the same 

period and in dry conditions, in the study conducted in Tekirdag province in relation to oily 

sunflower, gross profit was determined as $78.13 da
-1

, net profit as $41.57 da
-1

, relative profit 

of $1.43 (Semerci, 2019b).  In a study conducted by Sonawane et al.   (2019) in India, the data 

from 450 sunflower producers were obtained. The relationship between input and output in 

sunflower production was determined by econometric analysis.  

In another study, it was noted that for the average oily sunflower yield of 311 kg da
-1

, 

production cost was $171.97 da
-1

 in total, variable costs were determined as $130.48 da
-1

 and 

fixed costs as $41.48 da
-1

.  In the study, for the production of oilseed sunflower, while the 

variable costs ratio in total expense per decara was determined as 75.88%, the ratio of fixed 

costs was determined as 24.12%. The cost of production of one kg of oily sunflower in the 

region was calculated as $0.553. Since the sale price of oily sunflower ($0.463 kg
-1

) is lower 

than the cost, manufacturers make loss, but when the premium support ($0.106 kg
-1

) is 

included  the manufacturer is able to make a profit.  Due to this situation, gross profit in the 

production of oily sunflower was determined as $13.05 da
-1

, net profit including premium 

support as $4.93 da
-1

 and relative profit as $1.03 (Yüksek, 2019).  

Ceran and Topak (2020) examined production value, product cost, net income and 

relative profit values in oily sunflower production by groundwater irrigation. Within the scope 

of the research, they also calculated the break-even point in sunflower production in 

enterprises. 

In a study conducted by Düğmeci and Çelik (2020) in the province of Konya in 

Turkey, an economic analysis of oily sunflower production was performed using data from 62 

agricultural enterprises during the 2018-2019 production period. In the study, for a yield of 

450.21 kg da-1, variable costs were determined as $77.55 da-1 and fixed costs as $67.17 da-1. 
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The production value of oily sunflower in the reviewed enterprises was calculated as $203.12 

da-1, gross profit as $125.50 da-1 and net profit as $58.40 da-1. The gross profit ratio was 

determined as 61.82% and the net profit as 28.75%. While the enterprise average costs for 1 

kg of oily sunflower was $0.321, the net profit was $0.130. Relative profit ratio for the 

average of enterprises which amounts to output value obtained in return to input value of $’1 

made for oily sunflower was determined as 1.40.   

In a study conducted by Nategh et al.  (2020) in Iran, for a yield of 211.43 kg da-1 the 

total cost was calculated as $75.56 da-1 and gross value as $95.80 da-1, respectively.  It was 

determined that the fixed cost had a ratio of 52% of the fixed cost and the variable cost 

elements had a share of 48% in the product cost. The benefit-cost ratio for sunflower 

production was determined as 2.62 and efficiency as 3.28. 

Pilorgé (2020) examined the past evolutions, current status and potential development 

areas of the global sunflower sector. The Sunandini and Devi (2020) in their study aimed to 

determine the variable costs, fixed costs and total production cost of oily sunflower 

production in the state of Andhra Pradesh, which is located in the southeastern part of India.  

Isinika and Jeckoniah (2021) examined the challenges and shortcomings faced by the 

sunflower sector in Tanzania. In their study  Vasylkovsha et al. (2021) investigated the 

production and yield analysis in Ukraine considering the period of 2000-2019.  Sandhya et al.  

(2021) made a cost analysis in oily sunflower production in their study and determined the 

benefit/cost ratio related to the product.   In the study conducted by Nhundu (2022), the 

supply of sunflowers in South Africa using time series data from 1947 to 2016 was predicted. 

  

Deepika et al.  (2022) studied in detail the cost elements in the production of oily 

sunflower in their studies and interpreted it by calculating the benefit/cost ratio to reveal the 

profitability of the product. Similarly, in the research conducted by Oguz and Ogur (2022) on 

51 oily sunflower production enterprises, productivity and benefit/expense ratio were 

calculated in sunflower production in addition to cost elements.   

The production cost of sunflower per kg was found to be $0.61 in the production of 

oily sunflower in the enterprises studied in the research conducted by Semerci (2022a). In the 

research area, the production value of oily sunflower in the unit area was determined as 

$113.50 da-1 and the production cost as $92.90 da-1 whereas 59.67% of this value was variable 

costs and 40.33% of it was fixed costs. In terms of agricultural management, the relative 

profit value showing the ratio of income to the expenses incurred  was determined as 1.22 in 

the research area. 
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In the research conducted by Semerci (2022b), about 9,490 tons of oily sunflower 

production was carried out in the enterprises examined in 3 size groups in an area of 53,500 

da. Considering the general enterprise values, it is understood that the average yield value is 

177.3 kg da-1. The variable costs for the production of oily sunflower in the studied enterprises 

were calculated as $57.49 da-1, fixed costs as $29.84 da-1, and the production cost as $87.33 

da-1.  In the general context of the enterprises, the production value of oily sunflower is 

$113.46 da-1 gross profit is $55.97 da-1 and net profit has been calculated as $26.14 da-1. 

Considering the average of enterprises, the ratio of gross profit value of oily sunflower to 

production value was calculated as 49.33% and the relative profit ratio (benefit/cost ratio) as 

1.30. 

 

3. Materials and Methods 

3.1. Materials  

 

The main material of the research is the data for the production period of 2019 

obtained through face-to-face survey application in period between January-February 2020 in 

Canakkale province. The secondary data of the research consists of firstly  the publications 

and electronic media data of other external sources related to the subject,  especially from the 

United Nations Food and Agriculture Organization (FAO), and data obtained countrywide 

from the Ministry of Agriculture and Forestry (MAF) and the Turkish Statistical Institute 

(TSI).   

In the research conducted, agricultural supports applied in the production of oily 

sunflower were tabulated by examining official newspapers (Official Gazette, 

2019,2020,2021). In the study, publications, dissertations and commission reports from 

various institutions and organizations at the national and international level related to oily 

sunflower (Anonymous, 2021 a, b; Başdemir, 2021; Anonymous, 2022 a, b) have been 

referred to.  

 

3.2.Methods  

3.2.1. Method Used in Sampling 

 

The statistical formula proposed by Neyman from Stratified Sampling Methods has 

been used to determine the sampling framework and the number of surveys to be applied 

within the study (Yamane, 1967).  
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                  (1) 

               (2) 

In equation 1; n: sample volume, Nh : number of enterprises in the sampling frame 

belonging to the h layer, Sh : standard deviation of the data in the h layer, Sh 
2
 : h the variance 

of the data in the h layer, t: the table value of t for a certain confidence interval, N: the total 

number of enterprises to the sampling frame, d: deviation from the average at a certain 

proportion (%). 

The enterprises that make up the sample volume are divided into layers, considering 

the standard deviation and coefficients of variation (C.V.). The coefficient of variation refers 

to how many percent the standard deviation has varied in relation to the average. Low 

coefficient of variation means that unit values have less deviations from the average. In other 

words, it is indicated that the units studied are more homogeneous in terms of properties. A 

sample with a coefficient of variation greater than 33% does not present a normal population 

and indicates large differences among the data. The coefficient of variation is calculated as in 

Equation 3 (Oğuz and Karakayacı, 2017). 

                          (3) 

In equation 3; CV: refers to the coefficient of variation, S: standard deviation and  : 

mean. Equation 4 has been used to distribute the sample volume into layers, and C.V. 

coefficients have also been taken into account when determining the layers. 

                         (4) 

With the help of Equation 4, enterprises were divided into 4 groups as the following; 

10.00-14.9 decar, 15.00-29.9 decar, 30.00-69.9 decar, 70.00 and above decar. After 

determining the homogeneous distribution of the layers, the sample numbers (nh) entering 

each group are found with the help of Equation 5. 

                  (5) 

In the calculation made using the equation; there were 13 enterprises in the first group, 

30 enterprises in the second group, 21 enterprises in the third group and 11 enterprises in the 

fourth group. 
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3.2.2. The Method Used in Determining the Production Cost of Oily Sunflower 

 

In the enterprises involved in the research, labor force, machine pull force, input 

utilization levels, product and input prices and production quantities were taken into account 

in the calculation of the cost of oily sunflower.   

Due to the application of partial budget analysis method in oily sunflower, the 

production value of the product was taken into account instead of the product's Gross 

Production Value.  In the research, the alternative cost method was used in the production of 

oilseed sunflower in all stages from soil preparation to harvest stage of producers (Kıral et al., 

1999).  

When calculating labor costs, the wages paid to foreign workers in the locale were 

taken into account. The calculation of the pull force costs is made taking into account the unit 

land processing charges applicable in the area if the manufacturer uses his own machine.  

The analysis of input usage in the enterprise was based on the quantities of seeds, 

fertilizers and agricultural pest control drugs used in production and the prices paid for them. 

Soil cultivation, seed and sowing, fertilizer and fertilizing, medicine and spraying, harvesting 

and transporting costs constitute variable cost items.  

Land rent, management expenses and capital interest are considered as fixed expense 

items. Capital interest in oily sunflower production has been determined as the following; 

firstly subsidy portion has been deduced from the annual interest rate applied by Ziraat Bank 

of Turkey to crop production in 2019, which is 18%, then the half value of it has been taken 

into consideration, which is determined as 2.75%, and this value is multiplied by the variable 

costs.  The cost of management expenses was calculated by taking 3% of the total costs. The 

total of expenses is determined by the collection of fixed and varying costs. 

In determining the success levels of oily sunflower production activity, profitability 

per unit area was revealed. For this purpose, the gross profit and net profit values obtained in 

the unit area of oily sunflower production activity were calculated. Gross profit is derived 

from the gross production value (GPV) as a result of subtracting variable costs, while net 

profit is obtained by subtracting the total costs from the gross production value (GPV) (Kıral 

et al., 1999).  

In the study, the production value (PV) of oily sunflower was taken into account when 

calculating gross profit and net profit, since the study was carried out through a single 

production branch. The production value (PV) of the oily sunflower production branch was 
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obtained by multiplying the yield of the product (kg da-1) and the unit sales price of the 

product ($ kg-1). The relative profitability ratio was found by dividing the production value of 

oily sunflower by production costs. 

Production Value: Product Yield Value (kg da
-1

) * Product Sales Price ($ kg
-1

) 

Variable Costs: Soil Processing+ Planting and Seeds+ Fertilizer and Fertilizing+ Pesticide and Pest 

Control + Harvesting + Transportation Costs + Capital Interest (*) 

(*) Capital Interest: Capital interest in oily sunflower production; has been considered as the 2.75% value of 

the annual interest rate applied by T.C. Ziraat Bank to crop production in 2019 (interest rate remaining after 

deduction of subsidy portion), which is the share of oily sunflower production period.  

Fixed Costs: Land Rent (**) + Administrative Costs (***)  

(**) Land Rent: (*):The rental value of the areas rented by the enterprise owners in oily sunflower production or 

the rental values of their own lands according to the alternative cost principle have been taken into consideration. 

(***) Administrative Costs: Administrative Costs: Total Costs * 3% 

Product Cost: Variable Costs + Fixed Costs  

Gross profit is recognized as an important measure of success in determining the 

competitiveness of production activities. Gross profit and net profit values were calculated for 

both oily sunflower and other crops in the study. The method used in the calculation is given 

below.  

Gross Profit: Production Value – Variable Costs 

Net Profit: Production Value - (Variable Costs + Fixed Costs) 

Relative Profit (Benefit / Cost Ratio): Production Value / (Variable Costs +Fixed Costs) 

In the previous study, the efficiency value was calculated with the help of the formula given 

below.  

Productivity: Sunflower Yield (kg da
-1

) / Total Cost of Production ($ da
-1

) 

Breakeven point was calculated in the oily sunflower product within the scope of the 

research. The calculation used the formula given below (Layard and Glaister, 1994; García-

García et al., 2004).  

Breakeven point (kg da
-1

) = (Sunflower Production Cost -$ da
-1

) ̸ Sales Price ($ kg
-1

) 

 

4. Results and Discussion  

4.1. Production Pattern in Enterprises  

 

The production pattern of the enterprises within the scope of the research is given in 

Table 1. Products grown on field land in the enterprises examined have been identified as 

wheat, sunflower, corn, clover, paddy, canola and barley. In enterprises, 38.60% of the total 
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operating land is used for wheat production, 30.66% for oily sunflower, 10.96% for barley, 

9.32% for canola, 4.20% for paddy, 2.83% for oats, 1.83% for clover and 1.61% for corn 

cultivation.  

Table 1: Pattern of vegetable products in enterprises 

Products 

 

Layer 1 Layer 2 Layer 3 Layer 4 Total 

Area 

(da) 

Share 

(%) 

Area 

(da) 

Share 

(%) 

Area 

(da) 

Share 

(%) 

Area 

(da) 

Share 

(%) 

Area 

(da) 

Share  

 (%) 

Wheat 396 44.59 1,067 43.34 1,388 44.25 625 24.81 3,476 38.60 

Sunflower 149 16.78 653 26.52 916 29.20 1,043 41.41 2,761 30.66 

Barley 213 23.99 453 18.40 243 7.75 78 3.10 987 10.96 

Canola 30 3.38 91 3.70 480 30 238 9.45 839 9.32 

Paddy 30 3.38 53 2.15 50 1.59 245 9.73 378 4.20 

Oat 20 2.25 25 1.02 20 0.64 190 7.54 255 2.83 

Clover 30 3.38 25 1.02 10 0.32 100 3.97 165 1.83 

Corn 20 2.25 95 3.86 30 0.96 0 0.00 145 1.61 

Total 888 100.00 2,462 100.00 3,137 100.00 2,519 100.00 9,006 100.00 

 

Total land asset of the enterprises in the first group is 888 da and in 16.78% of this 

area, oilseed sunflower production is carried out.  The total production area of the enterprises 

of the second group is 2,462 da and in 26.52% of this area, oily sunflower cultivation is 

carried out. In the 3
rd

 group enterprises, the specified values were determined as 3,137 da and 

29.20%, and in the 4
th

 group enterprises as 2,519 da and 41.41% respectively (Table 1). 

In the study conducted by Top ve Özdoğru (2016), the average sunflower planting area 

of producers was determined as 102.96 da and among the provinces examined it has been also 

determined that the province with the lowest the sunflower planting area (77.05 da) was 

Canakkale and the province with the highest planting area (145.01 da) was Kırklareli.   

In another study it has been determined that 36.37% of the total operating land was 

reserved for grain corn, 32.82% for oily sunflower, 11.79% for wheat, 10.19% for barley, 

5.58% for sugar beet, 1.44% for dry beans, 0.61% for silage corn, 0.61% for clover, 0.30% for 

hungarian wetch and 0.29% for snack zucchini (Düğmeci and Çelik, 2020). In another study, 

it was noted that wheat received a significant share with 50.38% in the total land asset of the 

enterprises. In enterprises, it was determined that the planting area of oily sunflower occupied 

the second place with a share of 45.17% (Semerci, 2019b).  
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4.2. The value of crop production in the investigated enterprises  

 

The values of crop production of the studied enterprises are given in Table 2. The total 

value of crop production in the studied enterprises was determined to be about $992,000. 

While 37.90% of this value consists of wheat production, this product is followed by oily 

sunflower (24.37%), paddy (18.58%), canola (6.27%), barley (5.73%), corn (2.99%), oats 

(2.86%) and clover (1.30%) respectively. While in the first group enterprises, the share 

allocated to the oily sunflower in the production pattern was 15.38%, this proportion was 

determined as 27.56% in the 2
nd

 group enterprises, 26.46% in the 3
rd

 group enterprises and 

23.34% in the 4
th

 group enterprises, respectively.  

 

Table 2: The Value of Crop Production in the Enterprises  

Product 

 Layer 1 

 

Layer 2 

 

Layer 3 

 

Layer 4 

 

Total 

 

Income ($) Share (%) Income ($)  Share (%) Income ($) Share (%) Income ($) Share (%) Income ($) Share (%) 

Wheat 44,031.68 45,80 95,898.96 52.39 166,687.40 51.11 69,361.93 17,94 375,979.90 37.90 

Sunflower 14,781.95 15.38 50,457.55 27.56 86,291.82 26.46 90,226.70 23.34 241,758.00 24.37 

Paddy 3,294.12 3.43 6,485.71 3.54 6,890.76 2.11 167,600.80 43.35 184,271.40 18.58 

Canola 3,428.57 3.57 3,529.41 1.93 34,554.18 10.60 20,721.96 5.36 62,234.13 6.27 

Barley 21,306.55 22.16 4,380.62 2.39 23,478.05 7.20 7,638.82 1.98 56,804.05 5.73 

Oat 1,738.32 1.81 2,684.87 1.47 1,811.77 0.56 23,391.60 6.05 29,626.55 2.99 

Sweetcorn 5,038.99 5.24 17,809.80 9.73 5,554.59 1.70 0.00 0.00 28,403.38 2.86 

Clover 2,521.01 2.62 1,815.13 0.99 840.34 0.26 7,697.48 1.99 12,873.95 1.30 

Total 96,141.19 100.00 183,062.10 100.00 326,108.90 100.00 386,639.30 100.00 991,951.40 100.00 

 

In the studied enterprises, the value of crop production increases as the size of the 

enterprise increases. This value was defined as $96,141 in group 1 enterprises, $183,062 in 

group 2 enterprises, $326,108 in group 3 enterprises, $386,639 in group 4 enterprises (Table 

2). 

In another study, it has been reported that while 44.48% of the crop production value 

in sunflower producing enterprises consists of grain corn production, this product is followed 

by sunflower (30.54%), sugar beet (8.94%), wheat (6.69%), barley (5.60%), dried beans 
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(1.35%), clover (0.95%), silage corn (0.62%) and snack pumpkin (0.53%) (Düğmeci and 

Çelik, 2020). 

 

4.3. Sunflower planting areas by years of enterprises  

 

Among the enterprises, oily sunflower cultivation areas for were given in Table 3 as 

both realized for the years of 2018 and 2019, and as estimated for the year 2020.  As it is seen 

in the same table, there have been increases in sunflower planting areas of enterprises as for 

the relevant years. The fact that oily sunflower purchase prices increase compared to other 

year results in a decrease in the use of human labor and machine pull power in its production 

is less, production in unirrigated land and decrease in the production cost of the product. This 

leads to the fact that enterprises give up other products and turn to oily sunflower. 

 

Table 3:  Sunflower planting areas by years in enterprises 
Enterprise 

Groups 
Number of 
Enterprise 

(Pieces) 

2018 Year 
Sunflower 

Planting Area 
(da) 

2019 Year 
Sunflower 

Planting Area 
(da) 

2020 Year 
Sunflower 

Planting Area* 
(da) 

1 13 137 142 149 

2 30 639 654 653 

3 21 910 920 916 

4 11 916 947 1,043 

Total 75 2,602 2,663 2,761 
(*): Producers’ Estimation.  

 As of the years, the oily sunflower planting areas per enterprise are 34.69 da in 2018, 

35.51 da in 2019, and it is projected the the production area for 2020 to be 36.81 da. It shows 

that the declared production areas increased on average per enterprise each year compared to 

the previous year (Table 3). 

 

4.4. Oily sunflower production in the investigating enterprises  

 

Information regarding the production value obtained by the analyzed enterprises as a 

result of their activities for sugar beet production is given in Table 4. The production value 

obtained from the unit area was found by multiplying the yield value (kg da-1) by the unit 

sales price of the product ($ kg-1).  

 

 

http://www.custoseagronegocioonline.com.br/


Cost and gross profit analysis in oily Sunflower (Helianthus Annuus, L.) Production: the case of  

Canakkale province, Turkey 

Semerci, A.; Yurt, I. 

Custos e @gronegócio on line - v. 19, n. 3, Jul/Set - 2023.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

16 

 

 

Table 4:  Oily sunflower production value information 

Layers 
Production 

Area  
(da) 

Production 
Amount 

(kg) 

Yield  
(kg da

-1
) 

Production 
Value of Oily 

Sunflower 
($) 

Average 
Production 

Value  
($ da

-1
) 

1 149 38,469 258.18 14,029.87 94.16 

2 653 155,286 237.80 56,372.73 86.33 

3 916 222,537 242.94 81,534.56 89.01 

4 1,043 237,875 228.07 87,154.20 83.56 

Total 2,761 654,167 236.93 240,777.43 87.21 

 

The research showed that the oily sunflower yield was 236.93 kg da-1 and the 

production value was $87.21 da-1 in the studied enterprises. When Table 4 is examined, it is 

understood that the highest oily sunflower production value obtained from the unit area is in 

the first group and the lowest value is in the fourth group. 

 

4.5. Input usage level in enterprises 

 

In today's conditions, agriculture carried out on big and large plots leads to machine 

agriculture in line with the possibilities considering the time and cost factors.  Oily sunflower 

farming is a type of agricultural product that could be the best example of machine 

agriculture. In agriculture, aeration of the soil with the help of hoeing is an important factor in 

terms of yield. Even if all other conditions (planting, irrigation, etc.) are provided, the yield 

level of unventilated soil in a timely manner is low. Values for input usage in the studied 

enterprises are given in Table 5. 

 

Table 5: The level of use of input in the cultivation of oily sunflower in the enterprises.  

Production 

Operations 

Operation

Time  

Number of 

Operations 

Labor Force (min. 

da-1) Material 

(kg-gr-cc-lt 

da-1) 

Type  Explanation 

Human Machine 

(A) Soil 

Cultivation and 

Planting  

  

Deep Ploughing November 1 43.76 43.76 3.46 diesel (lt da-1)   

Doubling February 1 20.54 20.54 1.87 diesel (lt da-1)   

Harrowing April 1 17.16 17.16 1.38 diesel (lt da-1)   

Planting+ 

Fertilizing 
April 1 17.05 17.05 1.82 

labor force (min. 

da-1) 
min. da-1 

Hoeing  April 1 16.12 16.12 1.69 diesel (lt da-1)   

http://www.custoseagronegocioonline.com.br/


Cost and gross profit analysis in oily Sunflower (Helianthus Annuus, L.) Production: the case of  

Canakkale province, Turkey 

Semerci, A.; Yurt, I. 

Custos e @gronegócio on line - v. 19, n. 3, Jul/Set - 2023.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

17 

Total    114.63 114.63       

(B)Maintenance 

Works 
  

Fertilizing June 1 5.82 5.82 0 diesel (lt da-1) min. da-1 

Spraying 

(Herbicide) 
June 1-2 7.53 7.53 0.77 diesel (lt da-1) pulverizator 

Total    13.35 13.35       

(C) Harvest   

Harvest September 1 9.17 9.17 1.79 diesel (lt da-1) da (harvester) 

Transportation September 1 10.43 10.43 0.96 $ ton-1 da-1 

Total  
 

19.46 19.60       

(C) Various 

Inputs 
  

Seed  April 1       0 0 374.60 gr. da-1 da 

Base Fertilizer April 1      0 0 21.27 kg. da-1 da 

Agricultural Pest 

Control (herbicide) 
June 1      0 0 0.297 lt. da-1       da 

 

 

The research carried out reveals that 374.60 g seeds, 21.27 kg of chemical fertilizer, 

297 cc of agricultural medicine, 147.58 minutes of machine labor and 13.74 lt of diesel input 

are needed in order to obtain an average of 236.93 kg da-1 oily sunflower product. It is 

understood that the diesel used and the machine labor force are used in tillage and planting 

activities.  

 

4.6. Production cost of oily sunflower in enterprises  

 

The average variable costs per decar for oily sunflower production in enterprises are 

$53.01 da-1, fixed costs are $24.17 da-1 and production cost is $77.21 da-1 (Table 6). According 

to the calculated values, the share of varying costs in the average oily sunflower production 

cost per decar was 68.66%, and this rate was determined as 31.34% for fixed costs.  

 

Table 6: Production cost of oily sunflower in enterprises 

Production Operations OperationTime 
Number of 

Operations 

Cost per Unit Area ($ da-1) 

Layers 

1 2 3 4 
Enterprise 

Average 

(A) Soil Cultivation 

and Planting   

Deep Ploughing November 1 
9.88 9.50 10.00 9.15 9.63 

Doubling March - April 1 
4.33 4.85 5.16 4.96 4.83 
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Harrowing April 1 
2.79 3.04 2.90 2.66 2.85 

Planting + Fertilization April 1 
3.04 3.00 3.21 2.76 3.00 

Hoeing  April 1 
2.27 3.04 2.90 2.57 2.69 

Total  
  

22.30 23.42 24.18 22.11 23.00 

(B)Maintenance 

Works   

Fertilizing April 1 
3.38 3.53 3.34 3.11 3.34 

Spraying (Herbicide) June 1--2 
1.89 1.78 2.04 1.53 1.81 

Total  
  

5.27 5.31 5.38 4.64 5.15 

(C) Harvest   

Harvest September 1 5.76 5.63 5.90 5.93 5.81 

Transportation September 1 
2.79 2.68 3.03 3.05 2.85 

Total  
  

8.56 8.31 8.93 8.98 8.66 

(D) Various Inputs               

Seed April 1 
6.80 5.80 5.43 4.99 5.76 

Bottom Fertilizer (pure) April 1 
7.19 7.14 7.04 7.33 7.18 

Agricultural Pest 

Control (Herbicide) 
June 1--2 

1.89 1.78 2.04 1.53 1.81 

Total ($ da-1)     
15.88 14.72 14.52 13.85 14,74 

Total Costs 

(A+B+C+D)  

($ da-1)  

 

 

52.00 51.76 53.01 49.58 51.59 

Revolving Fund 

Interest (%2.75) ($ 

da-1)  

 

 

1.43 1.42 1.46 1.36 1.42 

Variable Costs 

Total (E) ($ da-1)  

 
 

53.43 53.19 54.47 50.94 53.04 

General 

Administrative 

Costs (3%)  

($ da-1)  

 

 

1.60 1.59 1.63 1.53 1.59 

Field Rent ($ da-1) 
 

 24.11 22.69 21.93 21.70 22.58 

Sum of Fixed Costs 

(F)   

($ da-1)  

 

 

25.71 24.28 23.56 23.22 24.17 

General Sum of 
Costs (E+F) 

  
79.15 77.47 78.03 74.17 77.21 

 

 

In the research conducted, it was determined that the group in which the cost is the 

lowest in the average unit area of oily sunflower farming in the enterprises examined is the 

4th group, and the highest group is the enterprises in the 1st group. The research results 

revealed that the average values of enterprises in oily sunflower production were $23.0 da-1 

for tillage and planting, $5.15 da-1 for maintenance work, $8.66 da-1 for harvesting work, and 

$14.74 da-1 for various inputs.  
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Semerci (2022b), in his research, evaluated that the production value of oily sunflower 

in the unit area was $113.5 da-1, production cost was $92.9 da-1 and determined that 59.67% of 

this value was variable costs and 40.33% of it was fixed costs. The gross profit value provided 

by the unit area in the enterprises participating in the research was determined as $58 da-1. The 

relative profit value, indicating the ratio of income to expenses in terms of agricultural 

management, was calculated as 1.22 in the research field.  

 

4.7. Evaluation of oily sunflower production from an economic point of view  

 

It has been calculated that average table tomato yield is 236.93 kg da-1, average 

product sales price is $0.37 kg-1, and PV for the unit area is $86.61 da-1 in the examined 

enterprises. Cost per kg due to the quantity of products produced was determined as $0.33.  

The average gross profit was $33.60 da-1 for enterprises producing oily sunflower, net profit 

was $9.40 da-1 and the relative profit ratio was calculated as 1.12 (Table 7). 

 

Table 7: Gross profit and net profit values in oily sunflower production in enterprises 

Units 
Layers 

         1     2    3    4    Enterprise Average 

Yield (kg da
-1

) 258.18 237.80 242.94 228.07 236.93 

Product Sales Price ($ kg
-1

) 0.36 0.36 0.37 0.37 0.37 

Production Value ($ da
-1

) 94.16 86.33 89.01 83.94 86.61 

Cost ($ da
-1

) 79.15 77.47 78.03 74.17 77.21 

Cost ($ kg
-1

) 0.31 0.33 0.32 0.32 033 

Gross Profit ($ da
-1

) 40.73 33.14 34.54 33.00 33.60 

Net Profit ($ da
-1

) 15.01 8.85 10.98 9.77 9.40 

Relative Profit ($ da
-1

) 1.19 1.11 1.14 1.13 1.12 

Productivity (kg $
-1

) 3.26 3.07 3.11 3.07 3.07 

Break-even Point (kg da
-1

) 219.86 215.19 210.89 200.46 208.68 

 

As a result of the research, according to the average values of the enterprises studied, 

the production of oily sunflower production was 3.07 kg $
-1

 and the break-even point was 

calculated as 208.68 kg da
-1

.  

 

4.8. Supports given to oily sunflower production in turkey 

 

Supports to agricultural production in Turkey are carried out under different practices 

(Anonymous, 2022a, b). Supports for oily sunflower production in the country are given in 

Table 8.  
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Table 8: Supports given to oily sunflower production in Turkey  
Support Name 2019 2020 2021 

Organic agriculture (category 2) ($ da
-1

) 6.72 5.45 3.00 

Fertilizer support ($ da
-1

) 0.67 0.54 0.60 

Fuel support ($ da
-1

) 4.37 3.54 2.17 

Difference payment support ($ kg
-1

) 0.07 0.07 0.04 

 

 

However, 50% of the insurance policy in the production of oily sunflower is supported 

under agricultural insurance. In other words, half of the insurance premium made in the unit 

area is covered by the state.  

When we examine Table 8, it could be said that among the support types for sunflower 

producers is the Difference payment supports in regards to sunflower producers.  The average 

yield of enterprises in the research field was calculated as 236.93 kg da
-1

. The detail on the 

sum of the oily sunflower income support calculated on the average yield value is given 

below.  

 

Total Support Revenue ($ da
-1

) =  Difference payment support (236.93 kg da
-1

 * $0.07 kg
-1

) +  

                                                     Fertilizer support ($0.67 da
-1

) + Fuel support ($4.37 da
-1

) 

Total Support Revenue ($ da
-1

) = 21.63  

 

The research revealed that the oily sunflower production value ($86.61 da
-1

) in the 

studied enterprises could increase to $108.24 da
-1

 with the support given ($21.63 da
-1

). In 

other words, sunflower supports could provide a 24.97% increase in the income obtained 

from the unit area. A study on the subject showed that agricultural supports increase the 

production value of oily sunflower by 27.74% (Semerci, 2013a). Similarly, a study conducted 

in Kırklareli province showed that agricultural supports in oily sunflower production 

increased production value by 27.37% and by 21.62% in Tekirdağ province (Semerci, 2019a, 

b). 

Research results showed that enterprises in the smallest group have higher values than 

other enterprise groups in terms of yield, production value, gross profit, net profit, relative 

profit ratio, productivity values. This has shown that small-scale enterprises use their 

resources more effectively, while medium and large enterprises cannot benefit from the 
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positive aspects of scale economies (high bargaining power of enterprises during input supply 

and product marketing, etc.).  

 

4.9. General review 

 

In this section, the data obtained in this research were analyzed comparatively with 

other research findings obtained as a result of the literature review conducted. In this context, 

data for oily sunflower are analyzed comparatively in the following section under the 

headings; yield (kg da
-1

), production value ($ da
-1

), variable costs ($ da
-1

), fixed costs ($ da
-1

), 

production cost ($ da
-1

), production cost per kg ($), gross profit ($ da
-1

), net profit ($ da
-1

), 

relative profit ratio (%), efficiency ratio (kg $
-1

) and breakeven point (kg da
-1

). 

 

4.9.1.Yield amount  

 

In the research carried out, the oily sunflower yield obtained from the unit area was 

calculated as 236.93 kg da-1. The yield value obtained from the unit area was reported by the 

following studies as; Uzunöz et al. (2008) 223 kg da-1, MousaviAvval et al. (2011) 162.65 kg 

da-1, Aydın (2014) 153 kg da-1, Parlakay et al. (2016) 200.27 kg da-1, Unakıtan and Aydın 

(2018) 153 kg da-1,  Yüksek (2019) 311 kg da-1, Ceran and Topak (2020) 325.59 kg da-1, 

Düğmeci and Çelik (2020) 450.21 kg da-1, Nategh et al., (2020) 211.43 kg da-1, Abdikoğlu and 

Unakıtan (2021) in small scale enterprises (20-150 da) as 236.09 kg da-1, in large scale 

enterprises 246.15 kg da-1, and enterprise average was determined as 244.44 kg da-1, Oğuz and 

Ogur (2022) 410.38 kg da-1 and by Semerci (2022b) as 177.3 kg da-1. Differences have been 

observed between the values calculated by the research result in terms of the amount of yield 

and other research findings.This situation is due to the year in which the work was carried out, 

whether the production is carried out in watery or dry conditions and also due to the amount 

of resources used in the production.  

It has been determined that the yield value per decar (236.93 kg) is higher than the 

values ascertained by  Uzunöz et al. (2008), MousaviAvval et al. (2011), Aydın (2014), 

Parlakay et al. (2016), Unakıtan and Aydın (2018), Nategh et al., (2020) and Semerci (2022b) 

while it is lower than the values determined by the other researchers.   
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4.9.2. Production cost (variable costs and fixed costs)    

 

It was determined that the variable costs for oily sunflower production in the 

enterprises examined in the study were $53.04 da-1, fixed costs were $24.17 da-1 and 

production cost was $77.21 da-1. According to the calculated values, the share of varying costs 

in the average oily sunflower production cost per decar was 68.66%, and this rate was 

determined as 31.44% for fixed costs.  In research conducted by Bayramoğlu et al.  (2005), 

the share of changing costs in sunflower production was calculated as 42.10% and the share 

of fixed costs as 57.90%.  

In the study conducted by Todorović et al.  (2010)  the following values have been 

obtained;  for a product revenue of 200 kg da
-1

, yield is €37.00 da
-1

, varying costs are €38.70 

da
-1

, fixed costs are €20.67 da
-1

, product cost is €59.37 da
-1

, while for a product revenue of 

250 kg da
-1

, yield is €46.25 da
-1

, variable costs are €41.40 da
-1

, fixed costs are €20.67 da
-1

, 

product cost is €62.67 da
-1

. On the other hand for a product revenue for 300 kg da
-1

, yield is 

€55.50 da
-1

, variable costs are €44.10 da
-1

, fixed costs are €20.67 da
-1

, product cost is €64.78 

da
-1

, whereas for a product revenue of 350 kg da
-1

 yield is €64.75 da
-1

, variable costs are 

€46.80 da
-1

, fixed costs are €20.67 da
-1

, product cost is €67.47 da
-1

 and for a product revenue 

of 400 kg da
-1

, yield is €74.00 da
-1

, variable costs are €49.51 da
-1

, fixed costs are €20.67 da
-1

, 

product cost is €70.17 da
-1

.  

Mousavi Avval et al.  (2011) determined the product cost in oily sunflower as $82.26 

da
-1

. In another study conducted by Uzundumlu and Topçu (2012), it was found that the share 

of costs ranging from snack sunflower was 73% and it was concluded that among the varied 

factors, fertilizers, seeds and irrigation water were used the most. Semerci et al.  (2011) 

determined the production cost of oily sunflower in their research area as $92.89 da
-1

. 

Kanannavar et al.  (2013) have found in their study that in the total cost of sunflower 

production, varying costs have a share of 75.55% and fixed costs have a share of 24.45%.  

In another study, it was calculated that 51.70% of the production costs were changing 

costs and 48.30% of it were fixed costs (Alemdar et al., 2014). In his research carried out in 

Thrace region, Aydın (2014) calculated that the variable costs for oily sunflower production 

as $79.99 da
-1

 (43.73%), fixed costs as $102.92 da
-1

 (56.27%) and production costs as 

$182.92 da
-1

. Sethar et al.  (2015) determined the production value for oily sunflower as 

$79.70 da
-1

 and the production cost as $48.14 da
-1

.  In the study carried out by Parlakay et al.  
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(2016), variable costs were determined as $77.27 da
-1

, fixed costs as $39.96 da
-1

 and 

production cost as $117.23 da
-1

 in the enterprises examined.   

Das and Rout (2018) determined the production cost of oily sunflower production as 

$56.4 da
-1

 in their study. In the study of Unakitan and Aydın (2018), sunflower production 

value was calculated as $113.20 da
-1

, variable costs as $48.38 da
-1

 (43.74%), fixed costs 

$62.24 da
-1

 (56.26%) and production cost as $110.61 da
-1

.  In another study, it has been 

defined that the variable costs for sunflower production were $130.48 da
-1

 and fixed costs 

were $41.48 da
-1

. In the study, for the production of oilseed sunflower, while the variable 

costs ratio in total expense per decara was determined as 75.88%, the ratio of fixed costs was 

determined as 24.12%   (Yüksek, 2019). In the study of Ceran and Toprak (2020), however, 

production value in oily sunflower was determined as $144.01 da
-1

 and production cost as 

$81.52 da
-1

.   

Düğmeci and Çelik (2020) have found varying costs as $77.55 da
-1

 (53.70%), fixed 

costs as $67.17 da
-1

 (46.30%) and production cost as $144.42 da
-1

. In their study, Nategh et al.  

(2020), production cost in oily sunflower was determined as $75.56 da
-1

. It was determined 

that the fixed costs had a share of 52% of the total cost and the variable costs had a share of 

48%. Sunandini and Devi (2020) identified changing costs in oily sunflower production as 

RS261.315,1 da
-1

, fixed costs as RS100.936,8 da
-1

 and product cost as RS36.2251,9 da
-1

 

70.21% of the product cost is covered by changing costs and 27.86% of it is covered by fixed 

costs. 

Semerci (2022a) calculated the production cost of oily sunflower as $92.90 da
-1

 and 

estimated that 59.67% of the total cost accounted for variable costs and 40.33% for fixed 

costs. Again, in the research conducted by Semerci (2022b), the varying costs of oily 

sunflower production were calculated as $57.49 da
-1

 (65.83%), fixed costs as $29.84 da
-1

 

(34.17%) and production cost as $87.33 da
-1

.  In the study by Oguz and Ogur (2022), varying 

costs for oily sunflower production were calculated as $57.41 da
-1

 (69.10%), fixed costs as 

$25.67 da
-1

, production cost as $83.08 da
-1

 (30.90%).  In the study, differences have been 

observed between the calculated cost and distribution of expenses. The main reason for this is 

that the amount of input used in each country and the input prices are different.  

In this study, the production cost determined in the production of oily sunflower is 

$77.21 da
-1

. This value is higher than the values estimated by Todorović et al. (2010), Sethar 

et al. (2015), Das and Rout (2018), Nategh et al. (2020) whereas it is at a lower level than the 

data obtained by the other researchers.  Within the study it  has been understood that the share 

of varying costs out of the total is at a higher level than the share estimated by Bayramoğlu et 
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al. (2005), Alemdar et al.  (2014), Aydın (2014), Düğmeci and Çelik (2020), Nategh et al. 

(2020) and Semerci (2022a,b).   

 

4.9.3. Gross profit and net profit values 

 

The average gross profit of enterprises in the production of oily sunflower in the 

enterprises studied within the scope of the research was $33.60 da
-1

, and net profit was 

calculated as $9.40 da
-1

. Todorović et al.  (2010) have defined gross profit and net profit 

values for oily sunflower as follows; for a yield of 200 kg da
-1

; €-1.70 da
-1

 and €-22.37 da
-1

, 

for a yield of 250 kg; €4.85 da
-1

 and €-15.82 da
-1

, for a yield of 300 kg da
-1

; €11.40 da
-1

 and €-

9.28 da
-1

, for a yield of 350 kg da
-1

; €17.95 da
-1

 and €-2.72 da
-1

, and for a yield of 400 kg da
-1

; 

€24.49      da
-1

 and €3.82 da
-1

, respectively.  

In another study, the gross profit of oils sunflower was determined at $99.37 da
-1

 

(Alemdar et al., 2014). Sethar et al.  (2015) determined the net profit value of oily sunflower 

as $31.50 da
-1

 in their research.  Parlakay et al.  (2016), in their study determined the 

production value of oily sunflower as $112.15 da
-1

, gross profit as $34.88 da
-1

, net profit as $-

5.08 da
-1

 in the enterprises they examined.  Das and Rout (2018) determined the production 

cost of oily sunflower production as $58.4 da
-1

 in their study. 

In the study of Unakıtan and Aydın (2018), the gross profit of oily sunflower was 

determined as $64.85 da
-1

 and the net profit value as $2.61 da
-1

. In the study carried out in 

Kırklareli province for oily sunflower in dry conditions, the gross profit value for the 

2017/2018 production period was determined as $81.08 da
-1

, the net profit value as $45.0 da
-1

 

and the relative profit ratio as $1.45 (Semerci, 2019a).  In the same period and in dry 

conditions, in the study conducted in Tekirdag province in relation to oily sunflower, it has 

been reported that gross profit is  $78.13 da
-1

, net profit is $41.57 da
-1

 (Semerci, 2019b).  In 

the study conducted by Yüksek (2019), gross profit in oily sunflower production was 

determined as $13.05 da
-1

 and net profit including premium support as $4.93 da
-1

. Ceran and 

Topak (2020) calculated the net profit value of oily sunflower as $62.49 da
-1

. 

Düğmeci and Çelik (2020) calculated the gross profit value of $125.50 and net profit 

as $58.40 da
-1

, in relation to the production value of $203.12 da
-1

 in oily sunflower. In the 

same study the gross profit ratio was 61.82% and the net profit ratio was 28.75%. Nategh et 

al.  (2020) determined the gross profit value of oily sunflower production as $95.80 da
-1

. 

Sunandini and Devi (2020) identified gross profit value in oily sunflower as RS25,2541.6 da
-1

 

and the net profit value as RS-18,171.6 da
-1

.   
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Semerci (2022b) determined that gross profit as $55.97 da
-1

 and net profit as $26.14                

da
-1

 in relation to the production value of $113.46 da
-1

 in the oily sunflower.  Considering the 

average of enterprises, the ratio of gross profit value to the production value of the product 

was determined as 49.33%. In their research, Oguz and Ogur (2022) determined sunflower 

production value as $246.23 da
-1

, gross profit value as $188.82 da
-1

 and net profit value as 

$163.15 da
-1

.  

The most significant criterion for which branches of activity of producers in 

agricultural production will take place in the production pattern of their enterprises is the 

gross production values of the branches of activity. Therefore, the study focused on the gross 

profit value per decare. It has been determined that the gross profit value ($33.60) calculated 

per decare in the study carried out is higher than the values determined by Todorović et al. 

(2010) and Yüksek (2019) whereas it is at a lower level than the values obtained by other 

researchers.   

It is understood that there are differences between the gross profit and net profit values 

calculated in this study and other research findings. The factors leading to this situation are 

the differences in input prices that occur depending on the input usage amount along with the 

purchase prices of oily sunflower.  

 

4.9.4.Cost per kg 

 

In the research conducted, the cost per kg of oily sunflower was determined as $0.326. 

This value was determined by Todorović et al. (2010) as €0.297 kg
-1

 for a yield of 200 kg da
-

1
, as €0.248 kg

-1
 for a yield of 250 kg da

-1
, as €0.216 kg

-1
 for a yield of 300 kg da

-1
, €0.193 kg 

for a yield of 350 kg da
-1

 and €0.175 € kg
-1

 for a yield of 400 kg da
-1

 whereas Semerci et al. 

(2016) have found it as $0.52 kg
-1

, Aydın (2014) as $0.836 kg
-1

, Parlakay et al.  (2016) as 

$0.585 kg
-1

 and Unakıtan and Aydın (2018) as $0.72 kg
-1

.  Oğuz et al.  (2019) calculated the 

oily sunflower cost per kg for enterprises with 50 da, below 50 da, between 51-150 da and 

over 151 da areas as $0.29 kg
-1

, $0.21 kg
-1

, $0.19 kg
-1

 and the average of enterprises was 

determined as $0.20 kg
-1

. The value determined has been calculated as $0.553 kg
-1

 by Yüksek 

(2019), as  $0.25 kg
-1

 by Ceran and Topak (2020), as $0.321 kg
-1

 by Düğmeci and Çelik 

(2020), as  $0.61 kg
-1

 by Semerci (2022a) and as $0.14 kg
-1

 by Oguz and Ogur (2022).  

The sunflower cost per kg ($0.326) which has been calculated in this research is lower 

than the values determined by  (2011), Aydın (2014), Parlakay et al.  (2016), Unakıtan and 
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Aydın (2018), Yüksek  (2019) and Semerci (2022a), while it is higher than the values found 

by other researchers.   

 

4.9.5. Relative profit ratio 

 

According to the average data of enterprises, the relative profit ratio was calculated as 

1.12. This value has been calculated as 1.38 by Bayramoğlu et al. (2005), as 1.99 by 

Choudhary et al. (2008), as 0.51 by Uzunöz et al. (2008), as 0.623 by Todorović et al. (2010) 

for a yield of 200 kg da
-1

; as 0.745 for 250 kg da
-1

 yield, 0.857 for 300 kg da
-1

 yield, 0.960 for 

350 kg da
-1

 yield and 1.054 for 400 kg da
-1

 yield. On the other hand, it has been calculated by 

MousaviAvval et al. (2011) as 1.98, by Kanannavar et al. (2013) as 1.67, by Shah et al. (2013) 

as  1.62, by Alemdar et al. (2014) as 1.34, by Habib (2016) as 1.86, by Joyo et al. (2016) as 

2.57,  byParlakay et al.  

(2016) as 0.96,  by Suchla et al. (2016) as 4.49, by Unakıtan and Aydın (2018) as 1.02 

by Sonawane et al. (2019 as 1.79 for middle scale enterprises and as 2.01 for large scale 

enterprises. Oğuz et al. (2019) conducted a study on 51 enterprises under 3 groups of 

enterprises with an area of 50 and below da, with an area between 51-150 da and with area of 

151 and above da. As a result of the research, the relative profit ratio was determined as 2.24, 

3.06, 3.10, and the average of enterprises as 2.96, respectively. In other studies, the relative 

profit ratio has been determined as 1.45 by Semerci (2019a), as 1.43 by Semerci (2019b), as 

1.03 by Yüksek (2019), as 1.77 by Ceran and Topak (2020), as 1.40 by Düğmeci and Çelik 

(2020), as 2.62 by Nategh et al. (2020), as 1.44 Sandhya et al. (2021), as 1.22 by Semerci 

(2022a), as 1.30 Semerci (2022b), as 2.96 by Oğuz and Ogur (2022). Relative profit ratio 

(1.12) calculated in this research has been found higher than the values determined by; 

Uzunöz et al.  (2008), Todorović et al.  (2010), Parlakay et al. (2016) (0.96), Unakitan and 

Aydın (2018), Yüksek (2019) (1.03) and it has been found lower than the values determined 

by other researchers. 

 

4.9.6. Productivity 

 

In the research, the production value [yield value (kg da
-1

) / production cost ($ da
-1

)] 

has been measured as 3.069 kg $
-1

 in oily sunflower production. This value has been 

determined by Todorović et al.  (2010) as 3.369 kg for yield of 200 kg da
-1

, 3.989 kg for yield 

250 kg da
-1

, 4.631 kg for yield 300 kg/da, 5.187 kg for yield 350 kg da
-1

, 5.670 kg for yield 
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400 kg da
-1

, while it has been found by Mousaviavval et al.  (2011) as 1.977 kg $
-1

, Aydin 

(2014) as 0.836 kg $
-1

, by Parlakay et al.  (2016) as 1.708 kg $
-1

, by Unakitan and Aydın 

(2018) as 1.383 kg $
-1

, by Ceran and Topak (2020) as 4.182 kg $
-1

, by Düğmeci and Çelik 

(2020) as 3.117 kg $
-1

, by Nategh et al.  (2020) as 2.798 kg $
-1

, by Deepika et al.  (2022) as 

1.66 kg $
-1

, by Semerci (2022b) as 2.030 kg $
-1

, by Oguz and Ogur (2022) as 4.94 kg $
-1

.  

Productivity value (3.069 kg $
-1

) which has calculated in the present study has been 

found lower than the values determined by Todorović et al.  (2010), Ceran and Topak (2020), 

Düğmeci and Çelik (2020) and Oguz and Ogur (2022) while it has been found to be higher 

than the values determined by other researchers.  

 

4.9.7. Breakeven point 

 

In the research conducted, the break-even point for enterprises in the production of 

oily sunflower, in other words, the production amount in which profit is gained has been 

calculated as 208.68 kg da
-1

. The break-even point has been determined by Todorović et al.  

(2010) as 320.92 kg da
-1

 for a yield of 200 kg da
-1

, 335.51 kg da
-1

 for a yield of 250 kg da
-1

, 

350.11 kg da
-1

 for a yield of 300 kg da
-1

, 364.70 kg da
-1

 for a yield of 350 kg da
-1

, 379.35 kg 

da
-1

 for a yield of 400 kg da
-1

, whereas it has been found by Parlakay et al.  (2016) as 209.34 

kg da
-1

, by Ceran and Topak (2020) 185.61 kg da
-1

, and by Oguz and Ogur (2022) 138.47 kg 

da
-1

.  

The break-even point (208.68 kg da
-1

) which has been determined in this study  has 

been found to be higher than the values found by Oguz and Ogur (2022) and Ceran and Topak 

(2020) while it has been found lower than the value calculated by other researchers.  

The break-even point obtained as a result of the research seems generally in line with 

other research findings. However, it has been concluded that the differences between the 

calculated values may be natural, since the yield obtained from the unit area and the cost of 

the product differ in many countries and regions in the calculation of the break-even point. 

Literature review has revealed that criteria such as yield, production value, production 

cost, gross profit, net profit, relative profit, productivity and break-even point differ in oily 

sunflower production. In other words, there seem to be significant differences between the 

minimum and maximum values of the criteria. The most important elements affecting the 

criteria related to yield and yield in the production of oily sunflower could be regarded as; 

production in watery conditions, alternation (rotation) in production, use of hybrid seeds, use 

of a variety resistant to orobansha, appropriate soil texture and structure, giving fertilizer  at 
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the desired time and quantity for the favor of the plant, timely conduct of the pesticide 

control, the use of modern input and instrument-equipment in production, state supports for 

the production. The yield and economic indicators of oily sunflower of enterprises in areas or 

countries with these characteristics are higher than that of enterprises in other areas or 

countries.  

 Difference (premium) support is applied in addition to diesel and fertilizer support for 

oily sunflower production in Turkey. Therefore, while calculating the production value of the 

oily sunflower produced in the studied enterprises, premium support has been added to the 

product sales price per kg. However, the input quantities and input prices used by the 

enterprises producing oily sunflower may vary both between provinces within the country and 

from country to country. 

It could be said that the findings obtained both in this research and other studies about 

the production of oily sunflower positively or negatively affect the production value as well as 

the cost of the product and also the cost of the product, depending on the structural 

characteristics of the enterprises and the production techniques applied to this product by the 

countries.  

When an overall evaluation has been made; the oily sunflower production value 

determined in this study, product sales price, changing costs, fixed costs, production cost, as 

well as the gross profit and net profit value of the product and the relative profit ratio, 

productivity ratio and breakeven point results compared with other research findings (when 

maximum and minimum values are ignored) seem to be parallel and they are in line with the 

findings of other studies.   

 

5. Conclusion and Recommendations  

 

The importance of oilseed plants in agricultural production is gradually increasing. 

Oily sunflower is one of the important plants included in this group. According to FAO data 

for 2019, sunflower production area accounts for 14% of the world's oilseeds production area 

and 12% of the production quantity.  

The use of inputs in accordance with the level of economic activity in the production 

of oily sunflower plays a significant role in reducing the cost of the product and increasing the 

level of profitability along with the yield obtained from the unit area. In this research, which 

is carried out in Canakkale province as one of the important oilseeds production centers of 

Turkey; the use of input used in the production of oily sunflower was examined, product cost, 
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gross profit, net profit value, relative profit ratio, efficiency and point values were analyzed in 

detail and analyzed comparatively with other research findings.  

In the research carried out, 374.60 g seeds, 21.27 kg of chemical fertilizer, 297 cc of 

agricultural medicine, 147.58 minutes of machine labor force and 13.74 lt of diesel input were 

used for about 237 kg da
-1

 oily sunflower product. As a result of the production, the average 

production cost of sunflower was determined as $77.21 da
-1

. The recent research showed that 

the cost of oily sunflower $0.33 for the average values of enterprises per kg.  With average 

values in the reviewed enterprises, the production value of oily sunflower has been 

determined as $86.61 da
-1

 while gross profit has been found as $33.60 da
-1

 and net profit as 

$9.40 da
-1

. In the research carried out, the relative profit ratio of oily sunflower production has 

been found as 1.12, the average productivity value as 3.07 kg $
-1

 and the profit point in 

production as 208.68 kg da
-1

.  

In the study, when the field, yield and production value related to the production of oily 

sunflower were examined, it has been found that 38,469 kg of products were obtained in total 

149 da area in 13 enterprises in the first group, while the yield was determined as 258.18 kg 

da
-1

. Enterprises in this group make more profit in relation to enterprises in other groups in 

terms of cost per kg, production cost, variable costs, fixed costs, gross profit, net profit, 

relative profit ratio and efficiency value. This indicates that as the size of the enterprises 

increases, the cost increases and the level of profitability decreases. These results indicate that 

small enterprises are more attentive to oily sunflower production than large enterprises, and as 

a result care to use input at a more rational level.  

The production of oily sunflower in the research field is mainly carried out in dry 

conditions. In order for Turkey to cover the current deficit in vegetable oil, oily sunflower 

must be included in the production pattern in irrigated areas or areas newly opened for 

irrigation. 

When we consider the cost of production of oily sunflower, it seems that tillage and 

planting costs are usually high, but producers usually go for a partial reduction in the cost of 

crops by doing these operations by themselves. The study shows that the majority of 

producers do not have insurance in the production of oily sunflower. Therefore, it has been 

found that both product and income loss have been experienced in fires, floods and hail rains.  

The work which needs to be carried out in order to continuously make the production 

of oilseed sunflower with the desired quality of the market, to ensure price stability in the 

market and provide market guarantee to producers will be able to make the oily sunflower 

production activity more profitable in the studied enterprises. 
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In order to be able to increase both the yield obtained from the unit area and the oil 

ratio in the production of oilseed sunflower; emphasis should be given to the breeding of 

varieties with higher oil content and higher reaction to water and fertilizer, and special 

attention should be given to the dissemination of these varieties. Private and public research 

institutions and organizations engaged in R&D activities in this regard must be supported. 

Certified seed support is not applied to agricultural production made with hybrid seeds 

in Turkey. Research has shown that seed costs in oilseed sunflower production are 10.87% of 

the share of varying costs. In order to reduce the cost of sunflower production, the cost of seed 

used could be reduced by the legal regulation. In order to achieve this goal, the seed used in 

the production of oilseed sunflower, although it is hybrid seed, should also be included into 

support of the use of certified seeds.  

As well as around the world, in Turkey, it has been witnessed that sunflower oil prices 

have increased steadily in recent years. For example, the war between Ukraine and the 

Russian Federation, which began in the spring of 2022, has caused significant troubles in 

some countries whose demand for wheat and sunflowers could not meet the supply. One of 

these countries is Turkey. The failure to close the supply deficit indicates that the price that 

Turkey pays for this product and its derivatives will increase steadily.  Therefore, the 

production of oily sunflower must necessarily be encouraged within the country. In this 

context, diesel support ($2.17 da
-1

), fertilizer support ($0.60 da
-1

) and difference payment 

support ($0.04 kg
-1

) which was given for 2021 oily sunflower production should be 

determined using more realistic methods. Because the income support of about $22 per decare 

in the country is not enough for sunflower producers. Besides, oily sunflower production will 

become a more profitable branch of activity if sunflower producers are trained in technical 

sense and supported in economic terms.  
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