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Abstract 
 

 
This study was conducted to determine red pepper production economics and pesticide usage 
in Hatay. The data was collected from 91 pepper producers by using the face to face interview 
survey method. Among enterprises within the research, pepper production is one of the most 
important income sources and it has a 39,85% share in their total income. Pesticide average 
usage is 12.42 gr/ha and includes the following: 6720 gr/ha of insecticides, 700gr/ha of 
acaricides, and 5000 gr/ha of fungicides. Pesticides expense has a 13,91% share in the total 
production cost. Producers are aware of the environmental damage caused by pesticide usage 
but they don’t believe they have any alternative options. Average pepper production is 149,4 
kg/ha with a profit of 2040 $/ha. 
 
Keywords: Red Pepper. Pesticide Usage. Cost Analysis. Hatay 
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1. Introduction 

 

Because of the increase of demand in recent years for safer foods, new production 

methods that are harmless to human health and the environment have become necessary. 

Since agricultural production is dependent on ecological conditions, there are yield and 

quality losses. Especially in vegetable growth, chemical usage is quite common to prevent 

these losses. Usage of plant growth regulators (hormones), chemical fertilizers, and pesticides 

threaten human as well as environmental health. 

Travisi et.al. (2006), Bues et.al. (2004), Gambacorta et.al. (2005) found that in the 

growth of medicinal plants, aromatic plants, and vegetables; the pesticides used for increased 

productivity have serious risks to human health and the environment. In these studies, the 

necessity of controlled fungucide usage, and the importance of decreasing copper and sulphur 

usage is especially emphasized. 

In a study conducted in 2006 by Engindeniz, it was found that the pesticide usage cost 

was 41% of the total cost of tomato production. This rate for pepper growth was 13,91%. This 

situation is not only a threat for human health and the environment, but also causes significant 

additional expenses. In another study conducted by Engindeniz in 2008, it was found that the 

pesticide usage cost was only 2,90% of the total cost of cherry growth. 

Peppers are an important cultivated plant in terms of the consumer, producer, and 

business industries; and grows worldwide as greenhouse and garden crops. Peppers grow in 

nearly every region in Turkey and are used in different ways such as fresh, powdered, 

processed, or pickled. Turkey’s pepper production amount is 2.042.360 ton per year, and is 

the sixth most commonly grown vegetable after tomatoes, water melons, onions, yellow 

melons, and cucumbers. Turkey also has a 10% share of the world’s pepper growth, and is the 

third largest pepper producer after China and Mexico. Of the total pepper production, 44,6% 

are long sweet peppers, 18,8% are sweet peppers and 36,6% are red peppers. Turkey exports 

around 40-50 ton of fresh peppers per year, and pepper export income was 3.989.000$ in 

2013. Hatay produces 6% of Turkey’s total pepper production with 72.498 ton. Vegetable 

growth takes up 11% of all the agricultural land in Hatay; and peppers grow in 407.15 ha 

which is the fourth largest vegetable product after tomatoes, eggplants, and cucumbers 

(TUİK, 2012; FAO, 2012). 

EUREP, is an organization of the EU in which all super and hyper markets are 

members of. All vegetables and fruits are checked and registered from farm to fork by the 
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EUREP to minimize risks to human health. Also, all vegetables and fruits that are imported 

have to follow the guidelines of EUREPGAP’s contract, signed in 1997. Since Turkey exports 

great amounts of vegetables to the EU, Turkey has been subsidizing farmers who carry out 

good agricultural practices since 2004. These practices are important in order to raise 

awareness about pesticide usage especially in vegetable growth. 

In this study, the economic facet of pesticide usage in red pepper growth; one of the 

important products in Hatay, is examined and the producers’ awareness and knowledge level 

about pesticide usage is presented. Also, input and output costs are examined in red pepper 

growth in Hatay by the use of profitability analysis. 

 

2. Material and Method 

 

Material of this study consists of the data collected from 91 red pepper producers 

(Table 1). The data was collected by using the face to face interview survey method. 

Convenience sampling method was used to determine districts and villages where the research 

was conducted. The location information where pepper growth is common was gathered from 

the provincial agriculture directorate. The Neyman model was used to determine the sample 

size. 

 

Table 1: Sampling Distribution 

Villages  Number of Businesses 
Avsuyu 12 

Bohşin 38 

Bozhöyük 7 

Üzümdalı 8 

İmece 4 

Keskincik 3 

Kırıkhan 7 

Samankaya 6 

Tahtaköprü 6 

TOTAL 91 

 

Second hand data from previous studies and conducted from different organizations 

were used along with the primary data. Basic statistical analysis methods and cost analysis 

were used to analyze data. 
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3. Discussion 

 

Results data gathered from the research area are given below. The age group 

distribution of family members in the research area was: 76,43% between 15 and 49 years old, 

14,90% between 7 and 14 years old and 7,05% were 50 years and over. The rate of children 

between 0 and 6 years old was 1,62%. Of the family members, 53,66% were male and 

46,34% were female, with an average family size of 4. 

Businesses that were examined have 292,75 manpower in total, 118 females and 

174,75 males (Table 2).  

 

Table 2: Manpower Distribution 

Age Group Gender Number of People Index Manpower 

0-6  6 0 0 

7-14 
Female 21 0,50 10,5 

Male 34 0,50 17 

15-49 
Female 140 0,75 105 

Male 142 1,00 142 

50-+ 
Female 5 0,50 2,5 

Male 21 0,75 21 

TOTAL 

Female 171  118 

Male 198  174,75 

Total 369  292,75 

AVERAGE 

Female 46,34%  40,31% 

Male 53,66%  59,69% 

Total 100,00%  100,00% 

Source: İnan, 2006, Agricultural Economics and Management   

 

 The household education levels of businesses examined were: 63,41% primary school 

educated (8 years), 17,35% high school educated, 10,30% literate, and 8,94% illiterate. 

 Among businesses: 81,23% are running their own property, 11,13% are sharecrop 

farmers, and 7,64% are leaseholders.  
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Table 3: Income Distribution of Businesses from Products 

Products Average Income ($/year) 
Rate 
(%) 

Pepper 7.530 39,85 

Cotton 8.671 45,89 

Wheat 1.972 10,43 

Corn 0.723 3,83 

TOTAL 18.896 100,00 

 

Businesses’ income sources are: 45,89% from cotton growth, 39,85% from pepper 

growth, 10,43% from wheat growth and 3,83% from corn growth (Table 3). The income per 

capita is 4.725$. As an intensive farming area, it could be said that the agricultural income 

level is higher than Turkey’s national average. 

Fertilizer usage is one of the most important inputs in agricultural production. 

However, fertilizer usage is quite high in Turkey and that leads extra cost in total production 

cost. For instance, in a study conducted about pepper growth in California: 230 kg/ha as N, 

320 kg/ha as P, and 47,5 kg/ha as K, totaling 597,5 kg/ha of fertilizer was used and the 

fertilizer usage cost was 826,8 $/ha. In comparison, fertilizer usage in Turkey is 

approximately two times more than in the USA. In a study conducted in eastern Turkey 

(GAP) in 2005 by Karagül et.al., instead of using 25 kg pure content fertilizer and 55 kg 

normal content fertilizer, around 30% more fertilizer usage was found. 

 

Table 4: Fertilizer Usage Average 

Fertilizers 
Fertilizer Usage 

Average  
(kg/ha) 

Number of 
Uses Average 

Cost ($/ha) 

Ammonium Nitrate (36% N and 16% Nitrate) 221,0 3 110,5 

Diamonium Phosphate (18N% ve 46P%) 178,1 4 129,1 

Urea 140,0 2 84 

Ammonium Sulphate (21N%) 81,7 3 30,6 

N,P,K (15.15.15) 10,2 3 5,6 

Super Tonnic 0,1 2 0,8 

Farm Manure 66,2 1 8,3 

TOTAL 697,1 
 

368,9 

 

Fertilizer usage in pepper growth is presented in Table 4. Some of the nitrogenous 

manure (around 1/4) is applied to plants before planting, and the rest is applied after planting 
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via the irrigation system. Phosphate fertilizer is mixed into the soil during cultivation. 

Potassium fertilizer is applied a few days after planting via the irrigation system. It is 

fertilized approximately 2 or 3 times; and 697 kg/ha fertilizer is used in total. The cost of 

fertilizer is around 368,9 $/ha and it is determined that businesses are using 323,8 kg/ha of 

fertilizer in total: 195,0 kg/ha as N, 118,8 kg/ha as P, and 10 kg/ha as K.  

Vegetables are plants that consume high amount of nutrition elements from soil and 

they need fertilizer extremely. Accordingly, using of especially nitrogen containing fertilizer 

by plants is quite high. This situation effects negatively both cost and soil productivity, and it 

threats human health because of nitrogen residual on plants. Therefore, rotation of crops like 

legume is important to provide organic nitrogen for plants, reducing costs and minimizing 

negative effects on both human health and environment (Erdoğan, 2002). 

Pesticides are chemicals that present a serious threat to human health. They affect 

some agricultural activities in a negative way; especially beekeeping, and causes ecological 

damages such as environmental pollution. On the other hand, it’s not financially possible to 

carry out agricultural activities without pesticides. Therefore, pesticides should be applied in a 

controlled and conscious way in terms of both sustainable agriculture and a sustainable 

environment. However, pesticide over-usage is seen in practice.  

Pesticides usage amount and the number of uses from enterprises which were 

examined, are given in Table 5.1 and Table 5.2. Accordingly, the average number of pesticide 

spraying is around 2 or 3 times, and around 12420 mlgr/ha of pure pesticide is used. 5000 

mlgr/ha fungicides, 6720 mlgr/ha Insecticides and 700 mlgr/ha acaricides were used. It’s 

about 334,65 $ per hectare were spent for this. Details are given in the table 5.2. 

 

Table 5.1. Pesticides Usage 

Pesticides 
Usage Amount  

(ml gr/ha) 
Number of Uses 

Total Cost Per 
Enterprise ($) 

Average Cost 
($/ha) 

Fungicides 5000 1 49 89,35 
Insecticides 6720 2,1 425,5 277,95 
Acaricides 700 1 25,5 17,05 

Total 12420 6,1 500 334,65 
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Table: 5.2. Pesticides Usage 

Pests 
Total Usage 

Amount(gr/ha) 
Number of Uses 

Total Cost Per 
Enterprise ($) 

Average Cost 
($/Ha) 

Fungal diseases 5000 1 133,5 89,35 

Vegetable bollworm 1720 2 80,5 53,90 

Cotton White Fly  3000 3 12 8,05 

Vegetable leafworm  1000 1 129 86,35 

Aphids  1000 3 119,5 80 

Two spotted mite  700 1 25,5 17,05 

TOTAL 12420   500 334,65 

 

Even though pesticide usage is more than necessary in Turkey, it is relatively less than 

the USA. In two studies conducted by Takale, 2001 and Takale et.al., 2014, the number of 

pesticide uses was found to be 5 times. The number of pesticide uses could be increased 

according to the existence of diseases and pests. The first spraying was applied 4 weeks after 

planting, and other pesticide spraying applications followed every 3 weeks. Pesticide costs 

were found to be 833,15 $/ha in total. 

 In this study, the most important problem was with Prodenya. Prodenya was the most 

widely used pesticide and has the largest cost among other pesticides (Table 5.2). 

 While 77% of the producers were claiming that there wasn’t any pesticide residue on 

their plants and that there isn’t any harm to human health; 23% of the producers indicated that 

those pesticides could be harmful to human health. All producers were aware of the harm of 

pesticides to both environment, and pest population; but they indicated that they have to use it 

in order to produce financially. Accordingly, it is concluded that producers are aware of the 

negative affects of pesticide usage; however, they either don’t know alternative methods like 

biological control and organic farming, or they are not in the condition to use these methods.  

 Pepper growth cost analyses are given in Table 6. According to analysis result, pepper 

growth cost is 3810,5 $/ha in total. The share of the variable cost is 75,04% with 2860,6 $, 

and the share of fixed cost is 24,96% with 949,9 $.  

 The high share of the variable cost that is ¾ of the total cost indicates importance of 

input and labor force usage. Other than grounds rent, the largest cost is derived from pesticide 

and fertilizer usage. 

 

 

 



Economic analyses of pesticide usage on red peppers (Capsicum) in Hatay Province in Turkey  
and determination of production cost 

Dağistan, E.; Demirtaş, B.; Tapki, N.;  Üremiş, I.;  Arslan, M. 

Custos e @gronegócio on line - v. 11, n. 3 – Jul/Set - 2015.                                         ISSN 1808-2882 
www.custoseagronegocioonline.com.br 

 

63

Table 6: Pepper Production Cost and Cost Analysis 

Cost  Elements $ 
Rate 
(%) 

$/Ha 
V

A
R

IB
L

E
 C

O
S

T
S

 
Seedling Production Labor Force 330,14 5,81 221,0 

Seedling Production Other 122,83 2,16 82,2 

Cultivation Machine Usage 224,60 3,95 150,3 

Cultivation Labor Force 256,88 4,52 171,9 

Plant Seedling 263,83 4,64 176,6 

Irrigation 234,01 4,12 156,6 

Pesticide Spraying 291,09 5,12 194,8 

Weeding 262,75 4,62 175,85 

Harvest 299,57 5,27 205,5 

Transportation 184,17 3,24 123,3 

Marketing 259,83 4,57 173,9 

Other Cultivation-Seedling 100,59 1,77 67,3 

Seed 185,70 3,27 124,3 

Fertilizer 551,17 9,69 368,9 

Pesticide 500 8,79 334,6 

Fuel 133,37 2,35 89,25 

Other Input Variable 66,24 1,16 44,3 

Total Variable Costs 4.267 75,04 2860,6 

F
IX

E
D

 C
O

S
T

S
 

Interest on Circulation Capital  (4%) 170,67 3,00 114,2 

Administrative Cost (3%) 128,00 2,25 85,7 

Land Hired 1.120,50 19,71 750,0 

Total Fixed Costs 1.419 24,96 949,9 

                TOTAL COST 5.686 100,00 3810,5 

C
O

S
T

 A
C

C
O

U
N

T
IN

G
 

Pepper Production Amount (kg) 31.204 
 

20890 

Pepper Sale Price Average ($/kg) 0,28 
  

Pepper Income 8.737 
 

5850 

Profit 3.051 
 

2040 

Profit Per Unit ($/kg) 0,10 
  

Pepper Production Area (ha) 1,494 
  

Cost Average ($/ha) 3805,90 
  

Cost Average ($/kg) 0,18 
  

 

 In this study, the average pepper cost is 1,8 $/ha, the pepper sale price is 0,28 $/kg, 

and the profit from pepper growth is 1,0 $/ha (Table 6). The pepper production area average is 

1,494 ha and the profit is 2040 $/ha. It is predicted that enterprises will make more profit if 

fertilizer and pesticide usage amounts decrease. Pepper growth is more profitable in eastern 

Turkey (GAP) due to higher productivity rates (Karagül at.al., 2005). 
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4. Conclusion 
 
 In this study, pesticide usage in pepper growth is found to be quite high. Average 

pesticide spraying is 6,1 times, and 12420 ml-gr/ha pesticide mixture is used in total. Its cost 

is about 334,6 $ per hectare. In all costs, the pesticide and pesticide spraying expense share is 

around 13,91% in pepper growth. The number of pesticide spraying is 2 times more than the 

standard amount of 2 or 3 times. This situation negatively impacts human health, the 

environment, and producer expenses. 

The average cost of pepper production is 0,18 $/kg, in other words 3810,5 $/ha, and the profit 

is about 0,10 $/Kg or 2040 $/ha. 

 Research results show that pepper growth is a profitable agricultural activity. 

However, more profit could be gained by decreasing the number of pesticide spray uses. 

Although producers are aware of the negative affects of pesticide spraying to environment, 

they continue the use of pesticides due to financial concerns.  
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