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Abstract  

 

The objective of hereby study is to compare various applications of organic apple nursery tree 

cultivation with conventional apple nursery tree cultivation in terms of cost and profitability. 

The study was conducted at Fruit Research Institute in Eğirdir district of the Isparta province, 

Turkey. Results showed that cultivation cost per decare and nursery tree via conventional 

methods was lower than the cost through organic production. A comparison between various 

applications of organic apple nursery tree cultivation showed that SOF (solid organic 

fertilizer) farming practice yielded lowest cultivation cost. In terms of net profit, conventional 

cultivation brought along higher net profit per decare and nursery tree. A comparison within 

various applications of organic cultivation indicated that SOF (solid organic fertilizer) + LOF 
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(liquid organic fertilizer) was the most advantageous practice. Nursery trees, which were 

cultivated via conventional method, were more advantageous in Turkey, since they are sold at 

the same price with organic apple nursery trees. This fact was due to lack of an organic apple 

nursery tree market in Turkey. Therefore, it is very important to support organic cultivation of 

apple nursery tree for environment and human health; besides, apple cultivators should be 

encouraged for using organic nursery trees by means of appropriate training and informing 

activities. Most probably, organic cultivation will become more preferable than conventional 

method in case cultivators are supported in this respect. 

 

Keywords: Apple nursery tree. Organic and conventional production. Cost. Profitability. 

 

1. Introduction 

 

Turkey is a country with high potential in terms of fruit growing. According to data in 

2012, global fruit cultivation was about 636.5 million tons, and Turkey was in eighth place 

with 15 million tons. Apple is one of the most cultivated fruits in Turkey. According to data 

in 2012, global apple production was about 76.4 million tons, and Turkey was in third place 

with 2.9 million tons (FAO, 2015). 

Selection of appropriate genotypes, which comply with the ecology in cultivation area, 

provides cultivators with remarkable advantages. Nevertheless, it is necessary to employ 

cultivation methods in compliance with relevant ecology and species in order to achieve 

cultivation with selected nursery trees. Today, utilization of qualified nursery tree, which is an 

indispensable element of modern garden agriculture, can enable 3-4 times higher productivity 

under proper cultivation conditions. Besides, qualified nursery tree enhances sales of product 

in domestic and foreign markets, paving way for higher profit per unit area (Ergün et al, 

2000). 

Synthetic chemical fertilizers and pesticides are conventional agricultural inputs used 

for long years; nevertheless, their excessive use for higher yield overlooked side effects and 

increases global pollution, posing a severe threat for environment and human health (Robbins, 

1991). Both the interest and market share of organic apple cultivation are gradually rising. 

Hence, many comparative studies on economic aspects of organic and conventional apple 

cultivation revealed that organic apple is sold for a much higher price than conventional ones 

(Slattery et al, 2011; Karamürsel et al, 2012). Nonetheless, it is necessary to know all stages 

of organic apple production, from the beginning to marketing (plant nutrition, disease and 

pest control, cultural operations etc.), for more common adoption of the method among 

cultivators. 
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The first stage of organic apple production is nursery tree cultivation. In Turkey, 

Guidelines on Principles and Application of Organic Agriculture read as follows: “the nursery 

tree and rootstock to be used in organic fruit cultivation should be obtained from organic 

materials, produced pursuant to provisions of hereby guidelines, no synthetic plant nutrition 

and growing materials should be used during cultivation, and they should comply with soil 

and climatic conditions” (Anonymous, 2010). 

The prerequisite for success in modern fruit and vine growing is that the vineyards and 

orchards are established with certified, health and high-quality nursery trees which are not 

contaminated with viruses etc. or diseases and pests carried by cultivation material 

(Söylemezoğlu et al, 2010). Back in 2002, there were 3,513,230 certified fruit nursery trees 

and grapevines in Turkey; by 2014, the figure increased 18 times and attained 63,849,974. 

According to data in 2012, apple is the most common species among certified fruit nursery 

trees with 37%. Apple is followed by peach (8%), walnut (7%) and vine (MFAL, 2015). 

In 2002, Turkey imported 73,226 kg of fruit and vine nursery trees; in 2013, the 

imports soared to 586,880 kg. The import value, which was $ 199,000 in 2002, reached $ 4.3 

million in 2013. In the same period, fruit and vine nursery tree export immensely rose by 174 

times from 9168 kg in 2002 to 1,103,552 kg in 2013. Accordingly, export volume came from 

$ 96,000 to about $ 5.3 million in the same era (MFAL, 2014). 

 With a share of 25%, apple is the most imported species in terms of fruit nursery trees; 

it is followed by peach/nectarine (16%), kiwifruit (10%), pear (9%) and grapevine (7%) 

(MFAL, 2014). 

In Turkey, almost none of organic apple cultivators use organic nursery tree. The 

growers establish apple garden with conventional nursery trees, and opt for organic 

cultivation only after completing transition process. The objective of organic fruit cultivation 

is to ensure optimum conditions for human and environmental health during all stages of 

production from the starting material to customers, without suffering economic and under 

better circumstances than other agricultural systems. To that end, organic nursery tree enables 

a healthier cultivation since it constitutes the first stage of organic apple production.  

 Hereby study intends to carry out a comparative economic analysis between 

cultivation processes of organic and conventional apple nursery trees. Accordingly, inputs, 

relevant costs and revenues were determined for both cultivation methods in order to find out 

profitability. The study is expected to provide data for policy makers, future organic apple 

growers and relevant agricultural institutions. Besides, the present study becomes even more 
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important since no economic analysis on organic apple nursery tree has been conducted so far 

in Turkey. 

 

2. Materials and Methods 

 

The study was carried out at Fruit Research Institute in Eğirdir district of the Isparta 

province, Turkey. Apple rootstock MM 111 and Granny Smith, grafted in this rootstock, were 

used as botanic material. For organic growing, solid organic manures Biofarm (2% total 

nitrogen, 2% total P2O5, and 2% water-soluble K2O) and Ferbio (2.1% total nitrogen, 0.68% 

total P2O5, and 1.1% water-soluble K2O), liquid manure Botanica (5% total nitrogen, 0.1% 

total P2O5, and 2,3% water-soluble K2O) and AKC (4% total nitrogen, 2% total P2O5, and 3% 

water-soluble K2O) were used as nutrition material, while turf was employed for soil 

regulation. Azadirachtin (NeemAzal) and Sulphur (Microthiol Disperss) were used as 

agrochemicals. All these plant nutrition materials and agrochemicals comply with Guidelines 

on Principles and Application of Organic Agriculture (Anonymous, 2010). As for 

conventional cultivation, ammonium nitrate, monoammonium phosphate and potassium 

nitrate were used for nutrition, while Imidacloprid (Imidagold) and sulphur (Microthiol 

Disperss) were utilized as agrochemicals. 

 Organic cultivation was conducted with a total of 7 applications: 6 nutrition applications 

given in Table 1 and one control group. As for conventional cultivation, it was carried out on 

a parcel very close to organic cultivation with same soil characteristics. The test covered an 

area of 1 decare, where 4000 nursery trees were placed. For nursery tree cultivation, T-

budding was used and the cultivation was realised on a two-year basis (13 March 2013-24 

December 2014).  

Through economic analysis, cultivation costs and profitability indicators were 

calculated for different applications of organic cultivation, as well as for conventional 

cultivation, on the 1 decare area. The study data covers entire period of two years; cultivation 

costs were calculated in consideration of physical and monetary amount of inputs.  

Cost elements are classified in two groups, namely, as variable and fixed costs. 

Variable costs depend on cultivation volume. They occur in parallel with cultivation. On the 

other hand, fixed costs do not depend on cultivation amount. Such costs emerge regardless of 

cultivation.  
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Table 1: Different nutrient source applications used in organic farming  

1. SOF: Solid organic fertilizer (100%)  

2. SOF+T: Solid organic fertilizer (100%)  + turf  

3. SOF + LOF: Solid organic fertilizer (50%) + liquid organic fertilizer (50%)  

4. LOF: liquid organic fertilizer (100%) 

5. SOF + LOF +T: Solid organic fertilizer (50%) + liquid organic fertilizer (50%) + turf 

6. LOF +T: liquid organic fertilizer (100%) + turf 

7. Control: no nutrient source  

SOF: Solid organic fertilizer;  LOF: Liquid organic fertilizer; T: Turf 

 

Hereby study takes into account local leasing cost  for calculation of machinery 

expenses used in operations such as ploughing, hoeing, fertilizer and pesticide application. 

For calculation of labour costs for fertilization, pesticide application, irrigation, hoeing, 

planting clone rootstock and grafting, the current local wages paid were used as basis. The 

market values served as basis for calculation of cost of materials such as farmyard manure, 

drip irrigation material, clone rootstock, graft set, irrigation water and agrochemicals. Interest 

rate was assumed to be half of the rate employed by Agricultural Bank of the Republic of 

Turkey for plant cultivation credits (10%). 3% of total variable costs are considered as general 

administrative expenses. 5% of net land value was considered as land rent. The interest 

expense was calculated by taking 1.61% (real interest rate) of the value of irrigation 

machinery/equipment, which is among fixed cost elements. As for annual amortisation, the 

rates of 10% and 6.66% were employed for drip irrigation facility and portable pumps, 

respectively (MF, 2014). By means of this calculation, the cost of organic apple nursery trees, 

which were cultivated on an area of 1 decare for two years, was determined per decare and 

per nursery tree.  

Gross production value (GPV) was found by multiplication of obtained amount of 

apple nursery trees with market price. Gross profit was unearthed by deduction of variable 

costs from gross production value, while net profit (per decare and per nursery tree) was 

calculated though subtraction of cultivation costs from GPV; proportional profit was the 

proportion of gross production value to cultivation costs. Since there is no current nursery tree 

price for organic method in the market to serve as a basis for calculation, conventional 

cultivation prices were accepted as market price of nursery trees, and the prices were 

determined depending on quality categories of nursery trees on the market. 
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3. Results and Discussions 

 

Quality classes of nursery trees have to be determined for economic analysis, as 

pricing in nursery tree marketing varies depending on nursery tree quality. In hereby 

classification, the quality of nursery trees in conventional cultivation was also examined so as 

to enable a comparison within the scope of economic analysis. It was observed that Turkish 

standard 4217 do not exactly meet characteristics in market conditions for classification of 

one year-old apple nursery trees cultivated outdoors; therefore, a new quality classification 

was proposed for nursery tree, in consideration of market conditions. The mentioned quality 

categories and features of a one year-old apple nursery tree, cultivated outdoors, are given in 

Table 2. As Table 2 shows, quality categories of one year-old apple nursery trees are divided 

in four class as 1
st
 class branched nursery tree, 2

nd
 class branched nursery tree, 1

st
 class whip 

nursery tree and 2
nd

 class whip nursery tree according to their diameter, height, the number of 

sub-branches and root structure. The common features of all these classes are as follows: (1) 

graft location has to be well-combined, (2) there should be no clamp on graft site, (3) the 

grafting should be carried out at least 10 cm above soil level (root collar level), and (4) there 

should be no bulge or disease symptom on graft site. 

 

Table 2: Quality class of one-year-old apple nursery trees grown in the open 

Quality class 

Nursery tree 

diameter 

 (Measured 5 cm 

above the grafting 

point) 

Nursery tree height 

(Measured the level 

of the root collar) 

Number of Lateral 

shoots  

(Between 50-90 cm 

from the level of root 

collar) 

 

Root structure 

I. Class 

Branched 

nursery tree 

> 14 mm 

 
> 150 cm 

At least 40 cm long and 

6 branches, which is not 

vertically developed at 

different directions 

At least 20 cm in 

length and healthy- 

plenty of branched 

roots 

II. Class 

Branched 

nursery tree 

> 12 mm > 120 cm 

At least 35 cm long and 

6 branches, which is not 

vertically developed at 

different directions 

At least 15 cm in 

length and healthy- 

plenty of branched 

roots 

I. Class 

Whip nursery 

tree 

> 12 mm > 120 cm 

Does not include 

branched nursery tree 

class in terms of 

number of lateral shoots 

 

At least 15 cm in 

length and healthy- 

plenty of branched 

roots 

II. Class 

Whip nursery 

tree 

> 10 mm 80-119 cm 

Does not include 

branched nursery tree 

class in terms of 

number of lateral shoots 

At least 10 cm in 

length and healthy-

sufficient amount 

of branched roots 
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Quality categories of nursery trees for different applications are given in Table 3. 

There is no 1
st
 class branched nursery tree among obtained samples; therefore, this category is 

not shown in Table 3. Besides, in the table, scrap (%) was used in order to show the rates of 

plants without qualities of nursery tree (plants that do not take graft, that are too small etc.). 

Data in Table 3 revealed that conventional practice yielded the highest rate of 2
nd

 class 

branched nursery trees. In conventional application, the rate of 2
nd

 class branched nursery 

trees was 13.5%. They are followed by LOF and LOF+T methods with 12.5%. The 

application, which generates the highest amount of 1
st
 class whip nursery trees, was SOF+T 

with 85.5% and followed by SOF (84%) and SOF + LOF (83.5%). Control group yielded the 

highest amount of 2
nd

 class whip nursery tree with 19.5%. Control group also provided the 

highest rate of scraps, which were excluded from nursery tree classification, with 19%.  

 

Table 3: Classification of nursery trees quality based on different applications 

Treatments 

II. Class 

Branched nursery 

tree (%) 

I. Class 

Whip nursery tree 

(%) 

II. Class 

Whip nursery tree 

(%) 

Scrap (%) 

SOF 3.0 84.0 7.0 6.0 

SOF+T 4.5 85.5 5.5 4.5 

SOF + LOF 11.5 83.5 2.0 3.0 

LOF 12.5 81.0 2.5 4.0 

SOF + LOF +T 12.0 81.5 2.0 4.5 

LOF +T 12.5 82.0 2.5 3.0 

Control 1.5 60.0 19.5 19.0 

Conventional 13.5 82.0 2.0 2.5 

 

Table 4 shows cultivation costs of apple nursery trees for different applications. 

Results showed that SOF application provided the lowest total cultivation cost per decare, 

while LOF+T leaded to the highest costs, with regard to organic apple nursery tree 

cultivation. Cultivation cost per decare was found as 9801.5 TL for SOF and 13279.3 TL for 

LOF+T practice. Nursery tree cultivation costs were calculated as 8447.9 TL/da and 8067.4 

TL/da for control group and conventional method, respectively (1 USD=2.19 TL in 2014, 

average). Analysis on cost per nursery tree brought along similar results. SOF and LOF+T 

gave the lowest and highest cultivation costs, respectively. Cultivation cost per nursery tree 

was evaluated as 2.61 TL for SOF and 3.42 TL for LOF+T. The cultivation costs in control 

group and conventional cultivation were 2.61 TL and 2.10 TL, respectively. Tapkı et al 

(2015) calculated growing costs for fruit nursery tree as 1.87 TL/piece, while Büyükarıkan 

and Gül (2014) found 2.20 TL/piece for the same. Test tube grapevine cultivation cost per 

nursery tree was determined 1.93 TL by Uysal and Ateş (2014). Savaş (2013) found 
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cultivation cost as 0.94 TL per grafted grapevine nursery tree and 0.41 TL per non-grafted 

grapevine nursery tree. According to aforementioned findings, the costs per decare and per 

nursery tree were lower in conventional cultivation than in all organic applications. This is 

primarily because the manure and agrochemicals, used in organic practices, were more 

expensive.  

 

Table 4: Production costs of organic apple nursery tree for different applications 
    Applications     

Cost items (TL/da) SOF SOF+T LOF SOF +LOF 

SOF 

+LOF 

+T 

 

LOF+T 

 

 

Control 

 

Conventional 

Deep plowing 70 70 70 70 70 70 70 70 

Hoeing (crash of 

clods) 70 70 70 70 70 70 70 70 

Rootstock price 3000 3000 3000 3000 3000 3000 3000 3000 

Rootstock planting 140 140 140 140 140 140 140 140 

Fertilizer 1213.6 2613.6 3010 2112.6 3512.6 4410 0 296 

Fertilization 38 52 38 38 52 52 0 0 

Hoeing by machine 

(for weed) 400 400 400 400 400 400 400 400 

Hoeing by hand (for 

weed) 560 560 560 560 560 560 560 560 

Pesticide 707 707 707 707 707 707 707 77 

Pesticide 

application 252 252 252 252 252 252 252 252 

Grafting rope 30 30 30 30 30 30 30 30 

Graft 700 700 700 700 700 700 700 700 

Water  200 200 200 200 200 200 200 200 

Irrigation 168 168 168 168 168 168 168 168 

Electricity 115.2 115.2 115.2 115.2 115.2 115.2 115.2 115.2 

Crown suckering 70 70 70 70 70 70 70 70 

pull  nursery tree up 

(machine+worker) 450 450 450 450 450 450 450 450 

Certification fee 23.2 23.2 23.2 23.2 23.2 23.2 23.2 0 

Revolving fund 

interest 410.4 481.1 500.2 455.3 526.0 570.9 347.8 329.9 

A. Total variable 

costs 8617.4 10102.1 10503.6 9561.3 11046.0 11988.3 7303.2 6928.1 

Administrative costs 258.5 303.1 315.1 286.8 331.4 359.6 219.1 207.8 

Land rent 700 700 700 700 700 700 700 700 

The interest of 

irrigation machines 32.2 32.2 33 33 33 33 32.2 33 

Depreciation of 

irrigation machines 193.4 193.4 198.4 198.4 198.4 198.4 193.4 198.4 

B. Total fixed costs 1184.1 1228.7 1246.5 1218.2 1262.8 1291.0 1144.7 1139.2 

C. Total production 

costs (A+B) (TL/da) 9801.5 11330.7 11750.1 10779.5 12308.8 13279.3 8447.9 8067.4 

Nursery tree 

production  

(number/da) 3760 3820 3840 3820 3820 3880 3240 3840 

Total production 

costs (TL/number) 2.61 2.97 3.06 2.82 3.22 3.42 2.61 2.10 

1 USD=2.19 TL in 2014 (average) 

 

Table 5 shows profitability indicators regarding organic apple nursery tree cultivation. 
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As seen in the Table 5, the profitability indicators were calculated per decare and per nursery 

tree. Multiplication of nursery tree prices with number of cultivated nursery trees gives Gross 

Production Value (GPV). Nursery trees were classified as follows: 2
nd

 class branched, 1
st
 class 

whip, and 2
nd

 class whip. The market price of 2
nd

 class branched nursery trees was taken as 6 

TL, while the same for 1
st
 and 2

nd
 class whip nursery trees were priced as 4 TL and 3 TL, 

respectively. Each practice yielded different amounts of 2
nd

 class branched, 1
st
 class whip and 

2
nd

 class whip nursery trees.  

 

Table 5: Profitability indicators of organic apple nursery tree for different applications 
            

Applications 

    

Profitability 

indicators 

(TL/da) 

SOF 
SOF 

+T 
LOF SOF + LOF  

SOF + 

LOF +T 

 

LOF 

+T 

 

 

Control 

 

Conventional  

Nursery tree 

production  

(number/da) 3760 3820 3840 3820 3820 3880 3240 3840 

Gross 

production 

value  (TL/da) 15000 15420 16260 16120 16160 16420 12300 16340 

Total variable 

costs (TL/da)  8617.4 10102.1 10503.6 9561.3 11046.0 11988.3 7303.2 6928.1 

Total 

production 

costs (TL/da) 9801.5 11330.7 11750.1 10779.5 12308.8 13279.3 8447.9 8067.4 

Gross profit 

(TL/da) 6382.7 5318.0 5756.4 6558.7 5114.0 4431.7 4996.8 9411.9 

Net profit 

(TL/da) 5198.5 4089.3 4509.9 5340.5 3851.2 3140.7 3852.1 8272.6 

Relative return 1.53 1.36 1.38 1.50 1.31 1.24 1.46 2.03 

Profitability 

indicators 

(TL/number)         

Gross 

production 

value  

(TL/number 3.99 4.04 4.23 4.22 4.23 4.23 3.80 4.26 

Total variable 

costs 

(TL/number) 2.29 2.64 2.74 2.50 2.89 3.09 2.25 1.80 

Total 

production 

costs 

(TL/number) 2.61 2.97 3.06 2.82 3.22 3.42 2.61 2.10 

Gross profit 

(TL/number) 1.70 1.40 1.49 1.72 1.34 1.14 1.55 2.46 

Net profit 

(TL/number) 1.38 1.07 1.17 1.40 1.01 0.81 1.19 2.16 

Relative return 1.53 1.36 1.38 1.50 1.31 1.24 1.46 2.03 
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The highest and the lowest GPVs per decare were obtained from LOF+T and SOF 

applications, respectively. GPV per decare in organic apple nursery tree cultivation was found 

as 16420 TL for LOF+T and 15000 TL for SOF. The value emerged as 12300 TL/da and 

16430 TL/da for control group and conventional cultivation, respectively. For organic 

methods, GPV per nursery tree was 4.23 TL for LOF, SOF+LOF+T and LOF+T. As for 

conventional growing, GPV per nursery tree was found as 4.26 TL. Savaş (2013) determined 

GPV as 2.73 TL per grafted grapevine nursery tree and 0.49 TL per non-grafted grapevine 

nursery tree. 

SOF + LOF was the most advantageous method pursuant to a comparison in terms of 

net profit. Accordingly, net profits per decare and per nursery tree were 3851.2 TL and 1.40 

TL, respectively, for the mentioned method. As for conventional cultivation, net profits per 

decare and per nursery tree were 8272.6 TL and 2.16 TL, respectively. According to Tapkı et 

al (2015), net profit per fruit nursery tree was 1.49 TL, while Büyükarıkan and Gül (2014) 

found the net profit 0.59 TL for the same. Uysal and Ateş (2014) found net profit per test-tube 

grapevine nursery tree as 1.57 TL, whereas Savaş (2013) calculated the net profits per grafted 

and non-grafted grapevine nursery trees as 1.79 TL and 0.08 TL, respectively. According to 

these results, profitability was higher in conventional cultivation than organic practices. This 

is because agrochemicals and manure, used in organic growing, were higher and because 

conventional prices were employed in organic cultivation. Organic apple cultivators and 

nursery tree producers should be supported for proliferation of organic apple cultivation. Once 

the cultivators are provided with aforementioned support, organic cultivation may become 

more advantageous than conventional method.  

An assessment on proportional profit revealed similar results to net profit. Apple 

nursery tree cultivation through conventional method was more advantageous than organic 

practices. Proportional rate for apple nursery trees, grown pursuant to conventional method, 

was found as 2.03. SOF+LOF was the best practice among organic applications, with a 

proportional profit of 1.50. Proportional rate signifies the income for each 1 TL expense. 

Therefore, conventional method yielded 2.02 TL income for an expense of 1 TL, while 

SOF+LOF provided an income of 1.50 TL.  
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4. Conclusions 

 

The study intended an economic analysis on organic and conventional cultivation of 

apple nursery tree. The objective was to compare cost and profitability with respect to certain 

practices in organic cultivation and conventional growing. Organic cultivation was conducted 

with a total of 7 applications, with 6 different nutrition methods and 1 control group. As for 

conventional cultivation, it was carried out on a nearby parcel to that of organic cultivation 

with virtually the same soil characteristics.  

According to results, SOF practice yielded the lowest cultivation cost per nursery tree 

(2.61 TL) among organic implementations. Nevertheless, a comparison between conventional 

cultivation and organic growing revealed lower cultivation costs for the former (2.10 TL). 

SOF+LOF was determined as the most advantageous practice among organic methods in 

terms of net profit. Hence, net profit per nursery tree was 1.40 TL for mentioned practice. 

Upon comparison between conventional and organic cultivation, the former was found to 

provide higher net profit per nursery tree (2.16 TL). This is because of the usage of more 

expensive inputs such as agrochemicals and manure used in organic cultivation. Moreover, 

since organic nursery tree market has yet to be established in Turkey, organic products are 

sold at same prices with conventional ones. In case higher prices are set for organic nursery 

trees, their cultivation will evidently become more preferable. Organic apple growers and 

nursery tree producers have to be supported for proliferation of organic apple cultivation. 

Organic growers become more advantageous than conventional one in case they are supported 

by incentive mechanisms such as Ministry of Food, Agriculture and Livestock.  
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