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Abstract – This study was conducted in an open field under 

organic plantation conditions on Monterey, Albion, Aromas, 
Camarosa and Sweet Charlie strawberry cultivars, in 
Nevşehir city, between 2011 - 2012 and 2012 - 2013. Through 
the study, effects of Ekoflora, Mog, Bio-One, Ferbanat L and 
Natural Bioplasma fertilizers, which could be used in organic 
strawberry plantation,  on fruit quality criteria, in three 
different harvest periods (Months July, August and 
September). For the purpose, average fruit diameter, fruit 
weight, fruit firmness, pH, total soluble solids (TSS), titrable 
acidity (TA) and fruit’s external color L, a, b, C and Hue 
values of strawberry cultivars, on which organic fertilization 
was applied, were measured. According to results, highest 
values of optimum fruit diameter, fruit weight, TSS and 
acidity of physical and pomological characteristics, were 
obtained in August. The highest average pH value was 
obtained in July and the highest fruit diameter value was 
obtained in September. The highest average value of fruit’s 
external color in terms of L and a value were obtained in 
July. It is also determined in the study that, effect of several 
cultivars and fertilizer applications of different harvest 
periods on fruit weight, fruit diameter, fruit firm ness, TSS, 
acidity and pH parameters is statistically significant.  

 
Keywords – Strawberry, Organic Farming, Fertilizer, Fruit 

Quality. 
 

I.  INTRODUCTION  
 
Strawberry (Fragaria Χ ananassa Duch.), is one of the 

most preferably grown and the most profitable fruit 
cultivar in our country. Strawberry, as an important 
temperate climate fruit, is a member of berry fruits and it 
is prevalently marketed in winter and early spring 
(Özgüven and Yılmaz, 2009). Looking through the TÜĐK 
(2016) data, it is reported that, strawberry production in 
our country has increased by leaps and bounds between 
1988 - 2015; total production has increased to 375,000 
tons from 42,000 tons and its average yield has increased 
to 2648 kg/da from 2000kg/da. In our country, strawberry 
production is mostly held in Mediterranean, Marmara and 
Aegean regions and Mersin, Aydın and Bursa cities of 
these regions (Özdemir et al., 2001). As an addition, 
relevance to strawberry production, which is carried 
through organic methods, increases and its market share, 
enlarges day by day (Atasay and Türemiş, 2008). 

In Turkey, who ranks the third line of total strawberry 
production worldwide (FAO, 2014), 3.857,05 tons of 
strawberry production is carried through organic 
production. According to TÜĐK (2014) data, there had 
been a 652 tons of strawberry production, which consisted 
8,80 tons of organically grown strawberries, in a 316 da’s 
field. Average yield is reported as 2,063/da tons.  

Strawberry, which is a product to be grown improved, 

productivite and quality cultivars, has an increasing value 
in our country (Macit et al., 2006). Cultivar selection in 
strawberry plantation is important (Nacar, 2012). Criteria 
of earliness yield and quality is determinant for cultivar 
selection (Özkan, 1999; Üstün and Paydaş, 1995). 

Fruit quality for strawberries are qualified with; sugar 
rate (sweetness), acidity, firmness, crispness, sourness, 
aroma, appearance, hardiness and nutritive value (Kader, 
1991; Salame-Donoso et al., 2010). As an addition, fruit 
color, which is an important quality criterion for 
strawberry, holds the attraction and increases the demand 
for the fruit (Pilanalı and Kaplan, 2001). 

Fertilizing is the top one factor to increase the yield in 
strawberry plantation (Kaşka et al., 1988). Along the 
studies conducted to increase the yield and fruit quality of 
strawberry, it is seen that, organic fertilizers provide 
results to compete with chemical fertilizers. It is reported 
by some researchers that, organic fertilizers have some 
effects on plant growth and development, yield and quality 
of strawberries (El-Shal et al., 2003; Tomic et al., 2015; 
Karlıdağ et al., 2006, Güneş et al., 2016). 

Özkan (2012) reported that, in the Fern strawberry 
cultivar, TSS, total sugar and vitamin C content is higher 
in Macro crop, Stym 25, Biofarm and Mol liquid organic 
fertilizer applications compared to NPK chemical 
application. Gülbağ (2010), reported that, Camarosa and 
Elsanta strawberry cultivars, which were grown with 
organic fertilizer applications, provide the same yield and 
quality compared to cultivars grown under classical 
conditions. Erenoğlu et al., (2010), in their study they 
researched some plant nutrition materials and effects of 
genotype, reported that effect of genotype is important. 
Karlıdağ et al., (2006), reported that, in Fern strawberry 
cultivar, humic acid application done over leaves 3 or 4 
times, increases the fruit quality in organic strawberry 
plantation. Polat (2005), noted that, the fertilizer 
application consists of green fertilizer, farm fertilizer and 
humic acid improves the yield and some quality criteria in 
Camarosa and Fern strawberry cultivar.  El-Shal et al., 
(2003) reported that, an organic fertilizer type named 
Halex-2 improves the plant productivity and fruit quality 
of Camarosa cultivar. Tomic et al., (2015) reported that, 
effect of several fertilizer applications containing various 
bacteria and genotype differences on strawberry’s fruit 
quality is significant. 

There are very few studies about organic fertilizers to be 
used in organic strawberry plantation and adaptation of 
Central Anatolia. Through this study, it is aimed to 
determine suitable strawberry cultivars and organic 
fertilizing materials to be used in the region. Effects of 
strawberry cultivars and fertilizing materials on strawberry 
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fruit quality in different months in organic strawberry 
plantation system are revealed. 

 
II.  MATERIALS AND METHODS  

 
The study was conducted in Göre town of Nevşehir city, 

which is at 1150 m altitude, in and 4000 m2 ‘s open field 
and under organic growth conditions. Before the study, 
soil samples were collected and analyzed in the working 
area. Monterey, Albion, Aromas, Camarosa and Sweet 
Charlie strawberry cultivars were used as plant materials 
Ekoflora, Mog, Bio-One, Ferbanat L ve Natural 
Bioplasma fertilizers were used in the working area for 
fertilization. Ekoflora is an organic fertilizing material, 
which is obtained by biologically fermenting cattle manure 
with vegetal organic remains. Mog is an organic fertilizer, 
which consists of enzymes, amino acid and dissolved 

humic acid and fulvic acid. Bio-One is a microbial 
fertilizer. Ferbanat L is a fertilizer produced with organic 
materials, which were obtained due to soil 
microorganisms. Natural Bioplasma is a fertilizer that 
contains Chlorella alg. The treatments were arranged in a 
randomized block design (RBD) using a 5 Χ 5 factorial 
arrangement with 4 repetitions and 30 plants per parcel. 
During the seeding preparation, clinoptilolite fertilizer 
application was held in 100 kg/da recommended dosage to 
enlarge the water retention capacity of soil and improve 
physical characteristics of the soil. Afterwards, banks were 
prepared and systems of drip irrigation and rain irrigation 
were settled. Watering was held by drip irrigation and 
sprinkling irrigation during the trial. Prepared banks were 
planted out between 19.05.2012 - 22.05.2012. Fertilizer 
applications, application dosages, timing and methods are 
listed in Table 1.  

 
Table 1. Ways of fertilizer use and dosages 

Fertilizer Application Dosage Application Time Way of Application 
Ekoflora 250 kg/da Before Planting Integrating into soil 
Mog 0.5-1 lt/da 4 application Soil application and spraying 
Bio-One 0.3 lt/da 1 application Soil application  
Ferbanat L 0.5-0.7 lt/da 4 application Spraying 
Natural Bioplasma 1 lt/da 4 application Spraying 

 
Along the trial, bordeaux mixture was applied twice 

time a year in recommended doses against fungal diseases. 
Any contention program was not conducted as any 
harmful side effects on plants were not faced.  

Measurements and analyzes were held in 15 days 
periods along the trial. Fruit diameter was measured with a 
digital pachymeter, fruit weight was measured with a 0.01 
g’s precision scales and fruit firmness was measured using 
a penetrometer with 5/16ıı (0,79 wide) surface needles and 
two punctures from opposite sites per fruit (Kaşka et al., 
1986). TA, expressed in citric acid percentage, was 
determined by titrating 1 mL of juice in 50 mL distilled 
water with 0.1 N NaOH solutions to pH 8.1. The pH was 
measured, and then the solution was titrated with NaOH 
0.1 N up to pH 8.1 using a pH meter. The TA was 
expressed as percent citric acid equivalent, according to 
the volume of NaOH added during titration (Özdemir et 
al., 2001; Adak et al., 2003). TSS was measured with 
hand-held refractometer.   

A mutual two sided measurement of fruits’ external 
middle parts was done with a Minolta CHROMAMETER 
CR 300 to determine the external color of the fruit. 
Measurements are provided in means of L, a, b, C and 
Hue. L is the amount of brightness and 0 refers to black 
and 100 refer to white. a value’s negative values show 
green color and positive values show red color. b value’s 
negative values show blue color while positive values 
show yellow color (Wang et al., 1998). Obtained data was 
analyzed in random blocks trial test pattern according to 
factorial order. Data was analyzed with SPSS software 
version 22 program. Application averages were compared 
with Duncan test after variance test was completed. 
Significance level for all statistical analysis is p≤0.05. 

Significance level of differences between applications and 
different groups are provided in tables. 

 
III.  RESULTS AND DISCUSSION 

 
According to results of trial soil analysis, it is 

determined that, trial soil is loam, low acidity reaction 
molding, not salty, containing very little organic materials, 
containing lots of calcareous content, containing very little 
azote, containing lots of phosphor, sufficient in means of 
calcium, copper, zinc, potassium and magnesium, rich in 
iron, slightly containing boron and containing very low 
manganese. 

In the Table 2. below, fruit weight (g/fruit), fruit 
diameter (mm) and fruit firmness (kg) values of different 
strawberry cultivars and fertilizer applications according 
to months, are given. Monterey and Albion are reported to 
be the largest cultivars in terms of fruit weight and fruit 
diameter. Analyzing the obtained data, harvests, done in 
different months, have an effect on fruit bigness. The 
highest values of fruit weight (15.61 g/fruit) and fruit 
diameter (33.09 mm) were obtained in August and highest 
firmness value (0.83 kg/fruit) was obtained in September. 
Monterey cultivar was found to be the superior in firmness 
in all months, comparing to all other cultivars. A 
difference was found among fertilizer applications in 
August and September in terms of firmness. It is also 
determined that, cultivars and fertilizers’ effect on 
parameters given in Table 2 is significant. Statistical 
analysis results are in accordance with this data (Table 2). 
Results obtained from the study in various cultivars and 
applications varies in a range of fruit weight; 11.59-18.83 
g/fruit, fruit diameter; 24.52 - 39.78 g/fruit and fruit 
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firmness; 0.57-0.92 kg/fruit. These values are in 
accordance with various adaptation and fertilizer 
application studies’ values in terms of fruit weight 
(Rahman et al., 2014; Çekiç and Aksu, 2012; Cabilovski et 
al., 2011; Geçer and Yılmaz, 2011; Gündüz and Özdemir 
2008), fruit diameter (Kepenek et al., 2002;  Pesakovic et 
al., 2013) and fruit firmness (Kaleci and Günay, 2006; 
Serçe et al., 2008). Considering effects of different harvest 

periods on fruits’ physical characteristics, it is seen that, 
values of criteria about fruits’ bigness such as fruit 
diameter and weight increases in August, mid-season 
while firmness values increase in September with the 
effect of passing season and temperature decrease. 
Zaldivar et. al., (2005) have reported that, fruit firmness 
values of ‘Diamante’ strawberry cultivar increases through 
the harvesting period. 

 
Table 2.  Effects of strawberry cultivars and fertilizer applications on fruit weight and fruit diameter by months. 

Cultivars** 
Fruit Weight (g/meyve) Fruit Diameter (mm) Fruit Fi rmness (kg) 

Months* Months* Months* 
 1 2 3 1 2 3 1 2 3 
1 17.54 a 18.83 a 18.82 a 35.33 a 39.78 a 36.04 a 0.81 a 0.66 a 0.92 a 
2 17.56 a 18.61 a 17.91 b 33.39 b 36.61 b 33.06 b 0.76 b 0.70 a 0.90 ab 
3 13.96 b 15.95 b 14.67 c 29.07 c 29.84 d 27.61 d 0.74 b 0.67 a 0.86 b 
4 11.59 c 12.43 c 11.95 d 26.85 d 31.15 c 29.44 c 0.63 c 0.68 a 0.78 c 
5 11.92 c 12.25 c 11.90 d 25.63 e 28.06 e 24.52 e 0.61 c 0.57 b 0.68 d 

Fertilizers ***          
1 14.23 ab 15.33 b 15.21 29.91 b 32.84 bc 29.86 b 0.70 0.62 c 0.92 a 
2 14.60 ab 15.31 b 14.87 29.69 b 32.54 c 29.73 b 0.72 0.65 abc 0.91 a 
3 14.76 ab 15.60 b 15.16 31.05 a 34.12 a 30.99 a 0.71 0.64 bc 0.75 c 
4 14.08 b 15.55 b 14.93 30.01 b 32.63 c 29.96 b 0.71 0.69 ab 0.77 bc 
5 14.91 a 16.27 a 15.09 29.61 b 33.30 b 30.14 b 0.71 0.69 a 0.80 b 

Mean 14.52 c 15.61 a 15.05 b 30.05 b 33.09 a 30.14 b 0.71 b 0.66 c 0.83 a 
*1: July, 2: August, 3:September. **1:Monterey, 2:Albion, 3:Aromas, 4:Camarosa, 5: Sweet Charlie.       ***1:Ekoflora, 2:Mog, 
3:Bio-One, 4:Ferbanat L, 5:Natural Bioplasma 

 
In the Table 3, effects of various strawberry cultivars 

and fertilizer applications on TSS, acidity and pH content 
by months. Analyzing the data, it is seen that, cultivar 
variances and fertilizer applications’ effects on TSS, 
acidity and pH values is statistically significant and values 
vary in a range of  7,87-9.53% for TSS values; 1.05-1.51% 
for acidity values  and  3.53-3.92% for pH values. As an 
addition, TSS, acidity and pH values’ differences are 
important and the highest TSS (8.80%) and acidity 

(1.37%) values were obtained in August while the highest 
pH value (3.75%) was obtained in July.  The reason for the 
matter is thought to be the seasonal temperature raise and 
its increasing effect on TSS content (Kaşka et al., 1986). It 
is reported in some studies of the literature that, harvesting 
period’s effect on pomological  characteristics of TSS, 
acidity and pH values is significant (Wold and Opstad, 
2007; Özdemir et al., 2001). 

 
Table 3. Effects of strawberry cultivars and fertilizer applications on TSS (%), acidity (%) and pH content (%) by months 

Cultivars** 
TSS (%) Acidity (%) pH (%) 
Months* Months* Months* 

1 2 3 1 2 3 1 2 3 
1 8.08 c 8.57 c 8.39 b 1.35 a 1.47 b 1.30 b 3.61 e 3.60 c 3.57 bc 
2 8.86 a 9.53 a 8.75 a 1.33 a 1.51 a 1.37 a 3.74 c 3.69 b 3.53 c 
3 7.87 d 8.44 c 7.97 d 1.14 b 1.29 c 1.15 c 3.70 d 3.74 b 3.60 b 
4 8.50 b 8.87 b 8.28 cb 1.10 c 1.31 c 1.17 c 3.92 a 3.87 a 3.70 a 
5 8.54 b 8.60 c 8.10 cd 1.05 d 1.24 d 1.06 d 3.80 b 3.69 b 3.58 bc 

Fertilizers***          
1 8.19 c 8.82 ab 8.12 b 1.19 ab 1.39 ab 1.22 3.78 a 3.68 3.56 b 
2 8.33 bc 8.80 ab 8.31 ab 1.21 ab 1.36 bc 1.23 3.71 b 3.73 3.62 ab 

3 8.29 bc 8.96 a 8.31 ab 1.17 b 1.36 
abc 1.20 3.76 a 3.73 3.59 ab 

4 8.43 ab 8.66 b 8.42 a 1.22 a 1.33 c 1.19 3.74 ab 3.74 3.63 a 
5 8.59 a 8.77 b 8.33 ab 1.18 ab 1.40 a 1.22 3.78 a 3.72 3.58 ab 

Mean 8.37 b 8.80 a 8.30 b 1.19 b 1.37 a 1.21 b 3.75 a 3.72 b 3.60 c 
*1: July, 2: August, 3:September. **1:Monterey, 2:Albion, 3:Aromas, 4:Camarosa, 5: Sweet Charlie.       ***1:Ekoflora, 2:Mog, 
3:Bio-One, 4:Ferbanat L, 5:Natural Bioplasma. 

 
Monthly effects of study cultivars and applications on 

fruits’ external color are listed in Table 4. It is defined that 
cultivars’ effect on fruit’s external color L, a, b, C and Hue 
values is significant,   however, fertilizer applications do 
not have a significant effect on fruit’s external color a and 

C values. It is confirmed that, harvests done in different 
months do not have a significant effect, excluding L and a 
values. The highest average value of fruit’s external color 
L (30.46) and a value (63.44) was obtained in July. 
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In the study, effects of five different fertilizer types 
(Ekoflora, Mog, Bio-One, Ferbanat L and Natural 
Bioplasma) on fruit quality criteria of  two short day 
cultivars (Camarosa and Sweet Charlie) and three day-
neutral cultivars (Monterey, Albion and Aromas) in three 
different harvest periods (June, July and August) were 
analyzed. According to the results, the highest physical 
and pomological characteristics of fruit diameter, fruit 

weight, TSS, and acidity values were obtained in August. 
The highest average pH value was obtained in July and the 
highest fruit stiffness value was obtained in September. 
Determination of the correlation between the physical and 
pomological values obtained from this study and inspected 
factors will make a significant contribution into future 
studies. 

 
Table 4. Effects of strawberry cultivars and fertilizer applications on fruits’ extarnal color L, a, b, C and Hue values by 

months. 

Cultivars*
* 

Fruit Skin Color 
L Values a Values b Values C Values Hue Values 
Months* Months* Months* Months* Months* 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
1 31.60 a 30.32 29.44 62.19 c 62.19 b 60.45 c 37.09 a 36.91 a 37.15 a 72.12 b 71.81 b 71.79 31.02 c 30.52 a 30.62 a 
2 30.39 ab 29.24 28.63 63.76 b 63.55 a 63.49 a 35.75 b 35.26 b 34.87 b 72.97 ab 73.27 a 71.98 29.34 b 29.10 bc 28.01 b 
3 31.06 a 30.69 29.60 65.33 a 64.06 a 63.19 ab 33.78 c 34.71 b 35.12 b 73.36 a 72.73 ab 72.40 27.62 c 28.19 c 27.91 b 
4 31.10 a 31.68 30.53 62.85 bc 63.76 a 62.08 b 36.23 ab 35.60 b 37.26 a 72.75 ab 72.63 ab 72.71 29.83 b 29.17 b 30.81 a 
5 28.13 b 29.16 28.41 63.08 bc 62.12 b 62.62 ab 36.42 ab 37.47 a 36.33 a 72.73 ab 72.14 ab 72.87 30.04 b 31.01 a 30.32 a 

Fertilizers*
** 

               

1 30.91 30.37 30.42 a 63.81 62.89 62.65 35.56 36.42 a 36.17 72.44 72.46 72.58 29.30 29.78 ab 29.01 
2 30.17 30.46 28.33 ab 63.52 63.50 63.06 35.84 35.80 ab 35.71 72.35 72.30 72.87 29.58 29.62 ab 29.12 
3 30.77 29.98 30.08 a 63.40 63.05 62.29 36.11 36.18 ab 36.42 73.13 73.01 71.77 29.72 30.00 a 29.90 
4 29.66 31.20 30.31 a 62.92 62.75 61.90 36.00 36.16 ab 36.04 72.85 72.47 72.47 29.75 29.71 ab 29.60 
5 30.77 29.07 27.48 b 63.56 63.50 61.93 35.77 35.39 b 36.40 73.15 72.33 72.06 29.50 28.88 b 30.03 

Mean 30.46 a 30.22 ab 29.32 b 63.44 a 63.14 a 62.37 b 35.86 35.99 36.15 72.79 72.52 72.35 29.57 29.60 29.53 
*1: July, 2:August, 3:September. **1:Monterey, 2:Albion, 3:Aromas, 4:Camarosa, 5: Sweet Charlie.  ***1:Ekoflora, 2:Mog, 3:Bio-
One, 4:Ferbanat L, 5:Natural Bioplasma 
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