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Abstract: 90% of the food stuff all around the world is obtained from plants. 77 % of these
plant needs pollination by bees. Therefore, in order to achieve sufficient pollination, bee
colonies are needed in florescence period. When pollination and fertilization do not occur in
many species of horticultural crops, abscission takes place without the fruit’s being able to
complete its devolopment. In conditions where fecundation is insufficent, the shape of the
fruits is deformed and product quality is low even if the fruits remain on the plant as a result of
the formation of a few ovules.The quality and quantity of the productare directly affected by
the formation, development, pollination and fertilization of flowers in horticutural crops such
as apple, pear, strawberry, fig, kiwi, tomato, egg plant and pepper.When enough attention is
paid to pollination, production growth in angio spermae is observed. In this study, according to
the data obtained from a study conducted in order to determine the effect of honeybees on
pollination and fecundation of strawberry in Usak province between 2014 and 2016, a
considerable increase in quality and a homogeneity in strawberry fruit were observed and
1248.6 g of productivity was obtained in strawberries with bee pollination, while 970.33 g of
productivity was obtained in strawberries without bee pollination.
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Cilekte Balarisinin Verim ve Kaliteye Etkisi

Oz: Diinya gida maddelerinin % 90" bitki tiiriinden elde edilir. Bu bitki tiirlerinden %77’si ar1
tarafindan tozlasmaya gereksinim duymaktadir. Bu nedenle yeterli tozlasmayi saglamak igin
ciceklenme donemlerinde ar1 kolonilerine ihtiyag duyulmaktadir. Pek ¢ok bahge bitkileri
tirtinde tozlanma ve dollenme olmadigi zaman meyveler geligmelerini tamamlayamadan
dokiiliirler. D6llenmenin yetersiz oldugu durumlarda, birka¢ tohum taslaginin olusumu sonucu
meyveler bitki {izerinde kalsa bile meyve sekli bozuk ve iiriin kalitesi diisiik olur. Elma, armut,
cilek, incir, kivi, domates, patlican ve biber gibi bahge bitkilerinde ¢igeklerin olusumu,
geligimi, tozlanma ve doéllenme ile {irliniin nitelik ve niceligi dogrudan etkilenmektedir.
Tozlanmaya 6nem verildiginde ¢igekli bitkilerde iiriin artigt oldugu gozlenmektedir. Bu
calismamizda Usak ilinde ¢ilekte balarilarinin tozlanma ve déllenmeye etkilerini belirlemek
icin 2014-2016 yillar1 arasinda yiiriitiilen ¢calismada elde edilen verilere gore kalitenin dnemli
Olglide arttig1, cilek meyvelerinde homojenlik oldugu ve Ar polinasyonu olmayan cilekte
verim 970,33 g iken Arili polinasyondaki cilekte 1248,6 g verim elde edilmistir.

Anahtar Kelimeler: Cilek, balarisi, verim, kalite

1. INTRODUCTION

Strawberry is one of the fruit species cultivated in many different ecologies.Strawberry, which is
highly beneficial for human health and nutrition includes B and C vitamins, minerals such as calcium,
iron, phosphorus and very little bromine, silicium, iodine and sulphur and facilitates the digestion
because of the cellulose content and it is also known to have anti-cancer properties because it contains
ellagicacid (Aybak, 2000). Strawberry is in berry fruits group pomologically and it is one of the plants
that pollination difference is mostly observed. Pollination is necessary in strawberries for good fruit
set. Honeybee activity is important for pollination and fecundation in strawberries.For that reason,
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bumblebees are used in greenhouse production, however; honeybees are used in outdoor production ﬂ
(Agaoglu and Gergekgioglu, 2013).

Use of insects in pollination creates the ecological balance by increasing amount and quality of
products in agricultural production and ensuring the continuity of plants. However, in the fields where
ecological balance cannot be created soil fertility is lost in time due to the erosion effect and plant
populations cannot sustain their generations. The abundance of pollinators is effective even in the
shortening of the florescence period in some plants. This provides to yield earlier and uniform
products. However, when the pollination is not enough, small and malformed fruits are cultivated
(Yavuksuz, 2006). Moreover, in recent years, the effective use of honeybees in pollination has gained
importance in order to obtain more fertility from the unit area. For that reason, use of honeybees for an
effective pollination in increasing the productivity of herbal products will contribute to the agriculture
of our country. Importance of honeybees as both polinators of many plants and instead of decreasing
wild polinators has been increasing day by day. Beekeepers, who try to get 20 kg honey per colony, in
fact function effectively without noticing in pollination activities which have more economic
importance than honey. When honeybees collect pollen and nectar from flowers to obtain nutrients,
they provide pollination of many plants, including plants that are economically important (Evert and
Eichborn, 2015). When the values of these plants pollinated through bees are considered as fruits,
vegetables and seeds, this value reaches 8 billion US Dollars in the United States. The dependence of
these plants with economic significance to insect polination and the role of bees in this polination
have been identified. According to these data, in strawberries dependence to insect pollination has
been determined as 40 % and the role of honeybees in this pollination has been determined as 80 %
(Korkmaz, 2013). In our study an increase in strawberry productivity and quality and a homogeneity
in strawberry fruit also were obtained similar to the data in literature.

2. MATERIAL AND METHOD

This study was conducted in Usak between 2014 and 2016. Albion strawberry plant were used as
plant materials in the trial. Trial random blocks were set up as 3 replications according to the trial
design and each replication had 50 plants. The plants were planted in the banks with 30 cm high and
100 cm wide as 30x30 cm between the plants. Watering was supplied through drip irrigation method
and black polyethylene was used as mulch material in the study. Cold-stored bare rooted Albion
strawberry plants were planted in June, 2014. In 2015 and 2016, as a bee material, a total of 5 colonies
of 7-8 framed Anatolian hybrid bee genotypes with one old queen were placed at florescenceperiod of
strawberries. In the pollination without bees the pollination was prevented by covering the top of
strawberry trial with a net whose hole diameters prevented the bee pollination. In the trial the average
of two years was taken by observing total yield (g), total fruit amount, yield per plant (g), fruit width
(mm), fruit height (mm) and fruit weight.

3. RESULTS AND DISCUSSION

Total Yield (g), Total Fruit Amount (in number) and Yield per plant (g) obtained in the studies
conducted in 2015 and 2016 in order to identify the effect of honeybee pollination in productivity and
quality of strawberry are presented in Table 1.

Table 1. Effect of Bee Pollination on Total Yield (g), Total Fruit Amount (in number) and Yield per

plant (g)
Yield (g) Fruit Amount Yield Per
(number) Plant (g)
Without Bees 970.33+28.6° 30.00+2.0% 326. 00+31.4%
With Bees 1248.6+31.4° 36.00+2.6" 540.00+33.00°

Effect of pollination with and without bee in productivity and quality of strawberry on Yield (g), Total
Fruit Amount (in number) and Yield per plant (g) is presented in Table 1. When Table 1 is analyzed,
the average yield in pollination without bees has beendetermined as 970,33+28,6 g while the average
yield in pollination with bees has been determined as 1248.6+£31.4 g Significant difference was found
between pollination by bees and without bee in terms of average yield at P= 0.001 level. Average
number of fruit in strawberry production without bees is determined as 36.00+2.0while it has been
determined as 36.00£2.6 using bee pollinator in strawberry production. Significant difference was also
found between average number of fruit strawberry production with and without bees at the probability

88



Alinteri Journal of Agricultural Sciences. 2017, 32(2): 87-90
Alinteri Zirai Bilimler Dergisi ] ] 5
AM. COLAK, N. SAHINLER, M. ISLAMOGLU

P =0.003 level. When the yield per plant in strawberry production with and without bees is analyzed, ﬂhnten
average yield per plant in productivity of strawberry without bees is determined as 326. 00+31,4 g,

however, average yield per plant in productivity of strawberry with bees has been determined as
540,00+33.00 g The difference between average yield per plant in productivity of strawberry with and

without bees has been determined as statistically significant at P = 0.001 level.

Effect of pollination with and without bee in productivity and quality of strawberry on fruit width
(mm), fruit length (mm) and fruit weight (g) is presented in Table 2.

Table2. Effect of honeybee pollination on fruit width (mm), fruit length (mm) and fruit weight (g)

Fruit Width Fruit Length Fruit Weight
(mm) (mm) ()
Without Bees 27.13+0.762 35.86+1.87° 11.310.342
With Bees 30.10+0.35° 36.39+0.80° 13.02+0.23°

When Table 2 is analyzed, average fruit width in fruit samples taken from the strawberries fertilized
by honeybees or not has been determined as 30.10+0.35 mm in fruits with bees, however; it has been
determined as 27.1340.76 mm in fruits without bees. The difference between fruit width of the fruits
with or without bees has been determined as statistically significant (t , 4= 3.607; P = 0.025) and it has
also been identified that fruit width of the fruits without bees and fruit width of the fruits with bees are
in different groups in conducted statistical classification. Similarly, it has been determined that fruit
length is also different between the fruits with and without bees. While the average fruit length in
fruits without bees has been determined as 35.86+1.87 mm, the average fruit length in the fruits with
bees has been determined as 36.39+0.80 mm. In conducted statistical evaluation, the difference
between fruit lengths of fruit samples without bees and fruit lengths of fruit samples with bees has
been determined as statistically significant (t ,, ,= 3.607; P = 0.025). The average fruit weights with
and without bees has been determined as 11.31+0.34 and 13.02+0.23 respectively. In the statistical
analysis applied on average fruit weights it has been determined that the difference between the
averages is significant (t ,, ,=1 2.59; P = 0.008) and both averages are in different groups.

It has been identified that pollination should be realized by honeybees in 90 % in order to harvest
more and higher quality fruits in strawberries (Ozbek, 2008). Velthuis et al. in their studies in 2002
stated that honeybees are used as pollinators in more than 30 countries in the world and in 25 different
cultivated plants and there are also strawberries among these plants (Velthuis et al., 2002) Similarly,
various times of honeybee visits to many berry fruits especially strawberries and fruit species with lots
of seeds such as kiwis provide a remarkable increase in seed numbers and this enables the fruits to
have smooth shapes and high taste and flavour (Blanket et al., 1991; Goodwin et al., 1991; Svenson,
1991). In an another conducted study it has been found that the honeybees provide a significant
increase in strawberry pollination compared to wind and small insects pollination and the highest
yield has been obtained from the field allowed free for honeybee entrance with 2320,8 g/m? and the
field where insects smaller than honeybees morphologically with 1387,8 g/m® and the wind are
effective with 733,1 g/m? (Kuvanct et al., 2010). Vithanage in 1990 harvested 227 fruits in avocados
without bees although there are 788 fruits per tree when honeybee pollination is utilized (Vithanage,
1990). Our study is supported by the given resources.

4. CONCLUSION

To sum up, importance of honeybees as both polinators of many plants and instead of decreasing wild
polinators has been increasing day by day. It has been observed with this study that the productivity
and quality in strawberry have increased with the use of honeybees as pollinators. The use of
honeybees for pollination in fruit cultivation will provide an increase in cultivating more and higher
quality products in our country. When the role and importance of honeybees in pollination and its
effective role in quality and quantity increase in the products are thoroughly understood, great
developments will happen in agricultural structure. Moreover, the necessity to use bee colonies in fruit
production areas, informing and encouraging producers in this issue will contribute to fruit cultivation
and beekeeping in our country.
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