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Abstract: This research was carried out to see the effects of organic farming and determine 7 

the yield and some pomological characteristics of apricots in Isparta, Turkey. Isparta province 8 
which is located in the west Mediterranean part of Turkey has also gained importance in terms 9 

of especially organic apricot production. Two apricot varieties (Hasanbey, Alyanak) were 10 
grown with organic farming practices in this study. These two varieties are table types apricot 11 

varieties commonly grown in Turkey’s one of the world's major producers. In this research, 12 
pomological characteristics as fruit size (fruit height, fruit width, fruit weight, fruit length), 13 

fruit firmness, pH, total soluble solid (TSS) content, titrable acidity (TA) and yield values 14 
were determined. Total phenolic and antioxidant activity were also determined. Hasanbey 15 

cultivar had higher yield value (66.21 kg/tree) than Alyanak (45.71 kg/tree) cultivar. At the 16 
same time the total phenolic content of Hasanbey (307.12 mg GAE/100g) variety was 17 

determined higher than Alyanak (175.91 mg GAE/100g). Antioxidant activity of Alyanak and 18 
Hasanbey were determined as 32.86 mg/ml IC50 and 17.37 mg/ml IC50 respectively. In terms 19 

of observed characteristics, Hasanbey cultivar was found to be prominent in Isparta. It can 20 
also been recommended for other places similar to Isparta ecological conditions (highland 21 

climate). 22 
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1. Introduction 24 

The apricot has been cultivated since ancient times and its motherland extends from 25 

Turkestan to Western China (1). Apricot is geographically distributed in almost all parts of the 26 
world, but it is grown in Europe, Central Asia, America and Africa, mostly in countries near 27 

the Mediterranean (2, 3). 28 

Turkey is ranked the first in the world in terms of production of apricots (2). Turkey's 29 
apricot production is 730000 tons in 2016 according to FAO statistics (2). This production 30 

amount constitutes 18.81% of world apricot production. The most important apricot producer 31 
province is Malatya, encounters approximately 50% portion of total apricot production in 32 

Turkey (4). Isparta province which is located in the west Mediterranean part of Turkey has 33 
also gained importance in terms of especially organic apricot production. In terms of organic 34 

apricot production, it ranks second after Malatya. Isparta's organic apricot production made to 35 
1645.84 tons in 2014. The same year Turkey's total organic apricot production is 4102.34 36 

tons. Turkey's total organic apricot production is 94798 tons in 2013, while in 2014 it is the 37 
4102.34 tons (5). It is obvious there is a very high reduction in the production of organic 38 

apricots. The reason for this is that in addition to the crop damage caused by late spring frosts, 39 
many producers give up organic farming because organic apricot growing is more difficult 40 

than other species. Namely, in organic apricot cultivation, it is very difficult to combat 41 
especially fungal and bacterial diseases. Organic certified pesticides that can be used for this 42 

purpose are very limited. In addition, another problem faced by organic apricot producers is 43 
that, organic products, which are relatively low in quality compared to conventional products, 44 

are not bought by merchants. Even if purchased, the same price as the conventional product is 45 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 January 2018                   doi:10.20944/preprints201801.0190.v1

©  2018 by the author(s). Distributed under a Creative Commons CC BY license.

http://dx.doi.org/10.20944/preprints201801.0190.v1
http://creativecommons.org/licenses/by/4.0/


paid despite it should be priced higher than conventional products. For these reasons, organic 46 

apricot producers in Turkey are quickly return to conventional production. However, the 47 
production of organic apricots was 2533 tons in Isparta in 2017.  48 

Whether organic or conventional, apricot is an important food. Apricot is rich in sugar, 49 

vitamins, minerals, fibers and bioactive phytochemicals like phenolic, carotenoids and 50 
antioxidants. The positive effects of these phytochemicals on human health are known. Many 51 

studies in this area have reported that antioxidants protect lives from oxidative damage and 52 
chronic diseases (6, 7, 8). The possibility of cancer and other health problems caused by 53 

residues of chemical fertilizers and herbicides lead researches to improve production methods 54 
which can prevent these calamities (9). 55 

Although, conventional apricots have been much investigated for their quality 56 

characteristics and contents of phytochemicals by many researchers in the world (6, 10, 11, 4, 57 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22) however, studies on organic apricots are less in 58 

literature (14, 16, 23). Therefore, some pomological characteristics, total phenolic contents 59 
and antioxidant activities of organic apricots grown in the Isparta region (highland climatic 60 

conditions) where organic apricot cultivation is increasingly important are investigated in this 61 
study. 62 

2. Materials and Methods 63 
2.1.Experimental Site 64 

This study was conducted in Isparta/Turkey (37°45′ N latitude, 30°33′ E longitude). Isparta 65 

is located in the west Mediterranean part of Turkey. There are highland climate conditions in 66 
Isparta region. It has a very favorable climate in terms of temperate fruit species. Apples and 67 

cherries are the most grown species in commercially, although apricot cultivation has gained 68 
importance in recent years. 69 

2.2.Experimental Design and Plant Material 70 

The experiment was carried out in 2015-2016 and the randomized plots design with three 71 
replications. Two apricot varieties (Hasanbey and Alyanak) grown with organic farming 72 

practices in the experiment were used as plant material. Both varieties examined in this study 73 
are grown for fresh consumption. The fruits of the Hasanbey variety are heart-shaped, large 74 

and delicious. It has good strength when transported to distances. Alyanak variety have large 75 
fruits and the color of pulp is white. Fruits are tabular shaped and allure is high. It is also a 76 

juicy and delicious variety. In this study, the growing methods were suitable the "Organic 77 
Farming Regulations" in force in Turkey and certified production was carried out. 78 

2.3. Pomological characteristics, total phenolic, antioxidant activities and yield 79 

The fruit characteristics of the apricots were determined and cluster samples were 80 

randomly selected in 30 units of fruits. The fruit weights (g) were determined using a 0.01g-81 
sensitive weighing. Fruit width (mm), length (mm), and height (mm) were measured by a 0.01 82 

mm sensitive digital compass. Fruit width was measured across the fruit cheek. Fruit length 83 
was measured as distance from the fruit stalk to the fruit apex and fruit height was measured 84 

as length from fruit suture to the fruit back. Fruit firmness (lb) was determined by using 85 
penetrometer (24). 86 

Total soluble solids contents (TSS) were determined by a hand refractometer (%). pH 87 
measurements were performed using a Hanna HI 98103 pH meter at 20 °C. Titrable acidity 88 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 January 2018                   doi:10.20944/preprints201801.0190.v1

http://dx.doi.org/10.20944/preprints201801.0190.v1


(TA) was determined with potentiometrically using 0.1M NaOH to the end point of pH 8.1 89 

and expressed as grams of malic acid per litre (25). 90 

Total phenolic and antioxidant activity were determined by spectrophotometric assay. 91 
Total phenols were determined according to the Folin-Ciocalteu method (26), using the Folin–92 

Ciocalteau reagent. Absorbance was measured on spectrophotometer at 765 nm. Results were 93 
expressed as mg of Gallic acid equivalents (GAE 100g-1 FW) of extract. Antioxidant 94 

activities were determined by DPPH assay (27). Absorbance was measured on 95 
spectrophotometer at 517 nm. The percentages of DPPH radical-scavenging activity were 96 

expressed as mg/ml IC50. 97 

Yield is determined by weighing the fruits harvested from each tree and expressed in 98 
kg/tree.  99 

2.4. Statistical analyzes  100 
The study analyzed by Randomized Factorial design. Difference between means 101 

determined by using "Tukey" multiple comparison tests. All analyses were performed using 102 
Minitab 18 program (28). 103 

3. Results and Discussions 104 

3.1. Pomological properties 105 

Some pomological characteristics of the apricot varieties investigated in the study are 106 
presented in Table 1, 2, 3 and 4. The differences between the cultivars, years and interaction 107 

(cultivars x years) for fruit weight were statistically significant (P≤0.01).  But for other traits, 108 
differences between the only cultivars are statistically significant (P≤0.01).  Differences in the 109 

years and interaction (cultivars x years) were insignificant. Hasanbey variety had heavier 110 
fruits. While fruit weights were determined as 66.21 g in Hasanbey variety, fruit weight in 111 

Alyanak variety was determined as 45.71 g. In both varieties, fruit weight was higher in 2016 112 
than in 2015 (for Hasanbey variety; 69.83 g and 62.60 g, for Alyanak variety; 45.84 g and 113 

45.58 g, respectively). In terms of fruit weight, it is observed that when taking into 114 
consideration of the years averages were 54.09 g in 2015 and 57.84 g in 2016, (Table 1).  115 

Table 1.  Fruit weight of apricots 116 

Cultivars Fruit 
Weight 

(g) 

Years  

2015 2016   

Mean SE Mean SE Mean SE 

Hasanbey 62.60  b 
1.22 

69.83  a 
1.22 

66.21  A 
0.86 

Alyanak 45.58  d 45.84  c 45.71  B 

Mean 54.09  B    0.86 57.84  A 0.86   
Mean differences among interaction terms (cultivars x years) are shown in small superscripts (P≤0,01) 117 

Mean differences in years and cultivars are shown in capital superscripts (P≤0,01) 118 

 When literature is examined in terms of fruit weight it was reported as 52.35-69.67 g in 119 
integrated farming and 38.64-82.83 g in organic farming in an apricot cultivation compared to 120 

integrated system and organic farming (14). In another research, organic fertilizer application 121 
and standard "N, P, K" application were compared and it was found that organic fertilizer 122 

application has the highest fruit weight (72.3-102.1 g) in all varieties. It was also reported that 123 
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it varied between 70.43-100.9 g in "N, P, K" treatment. (23). In a study conducted with 124 

conventional cultivation and 11 apricot varieties, the fruit weight varied between 21.16-38.24 125 
g. In the same study, it was reported that the heaviest fruits were obtained from Hasanbey 126 

variety (4). Another study in which Hasanbey variety was used as a control variety showed 127 
that the fruit weight ranged from 28.5 to 71.1 g and the fruit weight for Hasanbey variety was 128 

47.2 g (29). The findings in our study are consistent with the values reported in the literature 129 
for organic agriculture in terms of fruit weight. Our data are higher than known for 130 

conventional agriculture in literature. It is understood from the yield values that fruit weight 131 
has a positive effect on yield (Table 6). 132 

In this research, fruit height values were determined as 49.38 mm, 42.75 mm in Hasanbey 133 

and Alyanak varieties, respectively (Table 2). In terms of fruit width, Hasanbey variety had 134 
higher values than Alyanak variety. Hasanbey variety had a fruit width of 45.39 mm and 135 

Alyanak variety had a width of 38.97 mm (Table 2). Fruit length was determined as 53.95 mm 136 
in Hasanbey variety. The Alyanak variety (46.06 mm) was also behind Hasanbey variety 137 

(Table 2). Hasanbey variety had harder fruits. Fruit firmness was determined as 9.89 lb in 138 
Hasanbey variety and 8.35 lb in Alyanak variety (Table 2). The differences between the 139 

varieties in terms of these properties are statistically significant (P≤0.01). The differences in 140 
the years and interactions (cultivars x years) are not statistically significant. High variability 141 

was reported among regarding apricot fruit size and fruit firmness in literature (14, 30, 31, 24, 142 
10, 32, 33). The findings in our study are consistent with the values reported in the literature. 143 

Although we grow organic, any decrease in fruit size did not occur. In particular, Hasanbey 144 
variety had higher values than traditional apricot fruit sizes reported by many other 145 

researchers. This is due to the genetic characteristics of the cultivar and we think it the 146 
positive effects of the highland climate.   147 

Table 2. Some pomological properties of apricots 148 

Cultivars Fruit 

Height 

(mm) 

Fruit 

Width 

(mm) 

Fruit 

Length 

(mm) 

Fruit 

Firmness 

(lb) 

Mean SE Mean SE Mean SE Mean SE 

Hasanbey 

Alyanak 

49.38a 
0.71 

45.39a 
0.62 

53.95a 
0.58 

9.89   a 
0.19 

42.75b 38.97b 46.06b 8.35   b 
Mean differences between cultivars are shown in small superscripts (P≤0,01) 149 

The pH of the Hasanbey variety was determined as 4.86. The fruits of the Alyanak variety 150 
were more acidic (3.79) (Table 3). Total soluble solid contents (TSS) of Hasanbey and 151 

Alyanak varieties were determined as 16.38 and 11.44, respectively (Table 4). For both 152 
features, the differences between cultivars are statistically significant (P≤0.01). But the 153 

differences in years and cultivars x years interactions were not statistically significant.  154 

Table 3. Total soluble solid and pH of apricots 155 

Cultivars pH TSS 

(%) 

Mean SE Mean SE 

Hasanbey 

Alyanak 

4.86  a 
0.88 

16.38  a 
0.36 

3.79  b 11.44  b 
Mean differences between cultivars are shown in small superscripts (P≤0,01) 156 

Titratable acidity of apricot cultivars are presented in Table 4. The differences between the 157 

varieties for titratable acidity were statistically significant (P≤0.01). At the same time, 158 
differences between years were statistically significant for titrable acidity. But interaction 159 
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between cultivars x years were not significant. In terms of titratable acidity (TA), Alyanak 160 

variety (0.85) had a higher degree than Hasanbey variety (0.22). Titrable acidity was observed 161 
as 0.52 in 2015 and 0.55 in 2016, taking into consideration of the years averages (Table 4). 162 

The data we obtained in pH, TA and TSS in our study are matching to the values reported by 163 
many researchers in previous studies for both organic cultivation and conventional apricots (3, 164 

4, 29, 34, 23, 24). 165 

Table 3. Titrable acidity of apricots 166 

Cultivars Titratable 

Acidity 

(g/L) 

Years  

2015 2016   

Mean SE Mean SE Mean SE 

Hasanbey 0.20 
0.01 

0.24 0.01 0.22  a 
0.01 

Alyanak 0.83 0.87  0.85  b 

Main 0.52  A 0.01 0.55  B 0.01   
Mean differences between cultivars are shown in small superscripts (P≤0,01) 167 

Mean differences between years are shown in capital superscripts (P≤0,05) 168 

3.2. Total phenolic and antioxidant activity 169 

Total phenolic contents and antioxidant activities of the Hasanbey and Alyanak apricot 170 

cultivars grown in organically are presented in Table 5. As shown in Table 5, the total 171 
phenolic content of Hasanbey variety (307.12 mg GAE / 100g) was found to be higher than 172 

that of Alyanak (175.91 mg GAE / 100g). In terms of antioxidant activity, the Alyanak variety 173 
(32.86 mg/ml IC50) had a higher value. For both traits, the differences between cultivars were 174 

statistically significant (P≤0.01). But the differences between years and cultivars x years 175 
interactions were not statistically significant. The total phenolic and antioxidant activity 176 

values we obtained were generally in accordance with the literature, but our findings were 177 
higher than the values reported by some researchers (24), and lower than some of them (14, 178 

35, 36, 37). Considering that phytochemical properties such as total phenolic and antioxidant 179 
activity can change even during the day, it is thought that these effects can occur due to such 180 
as climate effects, genetic characteristics and harvesting time. 181 

Table 5. Total phenolic and antioxidant activities of apricot varieties 182 

Cultivars Total 

Phenolic 

(mg GAE/100g) 

Antioxidant 

Activity 

(mg/ml IC50) 

Mean  SE Mean  SE 

Hasanbey 
Alyanak 

307.12  a 
4.74 

17.37  b 
1.02 

175.91  b 32.86  a 
Mean differences between cultivars are shown in small superscripts (P≤0,01) 183 

3.3. Yields (kg/tree) 184 

The yields of the apricots produced in the highland climate conditions are shown in Table 185 
6. Hasanbey variety yielded about 69.84 kg per tree while Alyanak variety yielded 61.80 kg. 186 

The differences in years and interactions (cultivar x years) were not statistically significant, 187 
but the differences between the varieties were significant (P≤0.01). The yield values obtained 188 

in our study were higher than those reported in the literature (3, 23, 31, 38). This suggests that 189 
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in the highland climate, there is no reduction in the yield of apricots with organic farming and 190 

even positive effects. 191 

Table 6. Yields of apricot varieties 192 

Cultivars Yield 

(kg/tree) 

Mean SE 

Hasanbey 

Alyanak 

69.84  a 
1.49 

61.80  b 
Mean differences between cultivars are shown in small superscripts (P≤0,01) 193 

4. Conclusions 194 

In our study conducted in the highland climate conditions in order to determine some 195 

pomological and phytochemical properties of organically grown Hasanbey and Alyanak 196 
apricot varieties, it is considered that the highland climate has a positive effect on especially 197 

the pomological characteristics and yield values. For this reason, it is more appropriate to 198 
evaluate the organic apricot cultivation in highland climate zone. However, the problem of 199 

fighting diseases in organic apricot cultivation under highland conditions should be 200 
investigated by further researches. In terms of the characteristics examined in our research, 201 

Hasanbey variety was superior than Alyanak variety in Isparta ecological conditions (highland 202 
climate). 203 
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