International Journal of Agriculture Innovations and Research
Volume 5, Issue 2, ISSN (Online) 2319-1473

Manuscript Processing Details (dd/mm/yyyy) :

Received : 23/09/2016 | Accepted on : 04/10/201blished : 18/10/2016

Effects of Genotype and Fertilization on Fruit Quaity
In Several Harvesting Periods of Organic Strawberry
Plantation

SevingSENER" Nurgill Fethiye TUREMi$?

Abstract — This study was conducted in an open field under productivite and quality cultivars, has an incragsvalue
organic plantation conditions on Monterey, Albion,Aromas, in our country (Macit et al., 2006). Cultivar setlea in
Camarosa and Sweet Charlie strawberry cultivars, in  gtrawberry plantation is important (Nacar, 2012jiteia
Newehir city, between 2011 - 2012 and 2012 - 2013. Thgh ¢ aa(liness yield and quality is determinant faoitizar
the study, effects of Ekoflora, Mog, Bio-One, Ferb@at L and selection (Ozkan, 1999; Ustiin and Payd®95)

Natural Bioplasma fertilizers, which could be usedn organic Erui litv f berri lified with
strawberry plantation, on fruit quality criteria, in three ruit quality for strawberries are qualified witsugar

different ~harvest periods (Months July, August and fate (sweetness), acidity, firmness, crispnessrngss,
September). For the purpose, average fruit diameterfruit ~ aroma, appearance, hardiness and nutritive valaelgk
weight, fruit firmness, pH, total soluble solids (TS), titrable ~ 1991; Salame-Donoso et al., 2010). As an additiirit
acidity (TA) and fruit's external color L, a, b, C and Hue color, which is an important quality criterion for
values of strawberry cultivars, on which organic fetilization strawberry, holds the attraction and increasesdémaand
was applied, were measured. According to results,idhest  for the fruit (Pilanali and Kaplan, 2001).

values of optimum fruit diameter, fruit weight, TSS and Fertilizing is the top one factor to increase theldyin
acidity of physical and pomological characteristics were strawberry plantation (K&a et al., 1988). Along the

obtained in August. The highest average pH value vga . . . o
obtained in July and the highest fruit diameter vale was studies conducted to increase the yield and fuatity of

obtained in September. The highest average value tlits ~ Strawberry, it is seen that, organic fertilizersode
external color in terms of L and a value were obtaiad in  results to compete with chemical fertilizers. Itréported

July. It is also determined in the study that, effet of several by some researchers that, organic fertilizers hswme
cultivars and fertilizer applications of different harvest effects on plant growth and development, yield quality
periods on fruit weight, fruit diameter, fruit firm ness, TSS, of strawberries (El-Shal et al., 2003; Tomic et aD15;
acidity and pH parameters is statistically signifi@nt. Karlidag et al., 2006, Glineet al., 2016).

Ozkan (2012) reported that, in the Fern strawberry
cultivar, TSS, total sugar and vitamin C contenhigher
in Macro crop, Stym 25, Biofarm and Mol liquid orga
fertilizer applications compared to NPK chemical
application. Gilbg (2010), reported that, Camarosa and
. . Elsanta strawberry cultivars, which were grown with
Strawberry (Fragari& ananassa Duch.), is one of theorganic fertilizer applications, provide the sanield/ and
buality compared to cultivars grown under classical
conditions. Erenglu et al., (2010), in their study they
researched some plant nutrition materials and tffet
ggenotype, reported that effect of genotype is irgur
Karlidag et al., (2006), reported that, in Fern strawberry
cultivar, humic acid application done over leavesr34
Qimes, increases the fruit quality in organic strawy
plantation. Polat (2005), noted that, the fertilize
application consists of green fertilizer, farm flerér and
humic acid improves the yield and some qualityecist in

Keywords — Strawberry, Organic Farming, Fertilizer, Fruit
Quality.

|. INTRODUCTION

cultivar in our country. Strawberry, as an impottan
temperate climate fruit, is a member of berry &wnd it
is prevalently marketed in winter and early sprin
(Ozgiiven and Yilmaz, 2009). Looking through theikU
(2016) data, it is reported that, strawberry praidumcin
our country has increased by leaps and bounds batw
1988 - 2015; total production has increased to GBX®,
tons from 42,000 tons and its average yield haeased
to 2648 kg/da from 2000kg/da. In our country, stramy

production is mostly held in Mediterranean, Marmana Camarosa and Fern strawberry cultivar. El-Shablet

Aegean regions and Mersin, Aydin and Bursa cities ?2003) re - i

X R . > ported that, an organic fertilizer typemeal
these regions (Ozdemir et al., 2.001)' As an add't'_oHalex-Z improves the plant productivity and fruitadjty
relevance to strawberry production, which is catneof Camarosa cultivar. Tomic et al., (2015) reporteat
through organic methods, increases and its matietes effect of several fertilizer applications contaimimarious

enlarges day by day (Atasay and TurgraD08). bacteri d t diff trawbermdt f
In Turkey, who ranks the third line of total straawky gﬁglﬁ;‘?s 2%nif?:;rﬁ_ype flerences on strawberrsust

produtc):tion WOI’|(3Wid.e (FAO’ 20].'4()1’ 3}?57'0:13 tons ol rpere are very few studies about organic fertizerbe
strawberry — production is carried —through 0rganiqgeq jn organic strawberry plantation and adaptatit
production. According to TIK (2014)_data, _ther_e had Central Anatolia. Through this study, it is aimed t
been a 652 tons Of strawberry productlor_1, wr_nchscsm,d determine suitable strawberry cultivars and organic
8,80 tons of organically grown strawberries, inl® 8la’s  fojjizing materials to be used in the region. €ets of

field. Average yiel_d is_ reported as 2,063/da tons. dstrawberry cultivars and fertilizing materials drasvberry
Strawberry, which is a product to be grown imprqve
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fruit quality in different months in organic stramfoy humic acid and fulvic acid. Bio-One is a microbial

plantation system are revealed. fertilizer. Ferbanat L is a fertilizer produced kibrganic
materials, which were obtained due to soil
II. MATERIALS AND METHODS microorganisms. Natural Bioplasma is a fertilizénatt

contains Chlorella alg. The treatments were arrdrigea

The study was conducted in Gore town of Mir city, randomized block design (RBD) using aX55 factorial
which is at 1150 m altitude, in and 4000 m2 ‘s ofield ~ arrangement with 4 repetitions and 30 plants pecepa
and under organic growth conditions. Before thedgtu During the seeding preparation, clinoptilolite fezer
soil samples were collected and analyzed in thekiwgr application was held in 100 kg/da recommended dosag
area. Monterey, Albion, Aromas, Camarosa and Swe@flarge the water retention capacity of soil angrove
Charlie strawberry cultivars were used as plantenwls Physical characteristics of the soil. Afterwardanks were
Ekoflora, Mog, Bio-One, Ferbanat L ve NaturalPrepared and systems of drip irrigation and raiigation
Bioplasma fertilizers were used in the working afea Were settled. Watering was held by drip irrigatiand
fertilization. Ekoflora is an organic fertilizing aterial, SPrinkling irrigation during the trial. Preparednba were
which is obtained by biologically fermenting cattianure Planted out between 19.05.2012 - 22.05.2012. Fzentil
with vegetal organic remains. Mog is an organitilieer, ~applications, application dosages, timing and nishare
which consists of enzymes, amino acid and dissolvdigted in Table 1.

Table 1.Ways of fertilizer use and dosages

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

Along the trial, bordeaux mixture was applied twiceSignificance level of differences between applmasi and
time a year in recommended doses against fungshsis. different groups are provided in tables.
Any contention program was not conducted as any
harmful side effects on plants were not faced. I1l. RESULTS AND DISCUSSION
Measurements and analyzes were held in 15 days
periods along the trial. Fruit diameter was meatwith a  According to results of trial soil analysis, it is
digital pachymeter, fruit weight was measured vaitB.01  determined that, trial soil is loam, low acidityaotion
g's precision scales and fruit firmness was measusing  molding, not salty, containing very little orgamiaterials,
a penetrometer with 5/1611 (0,79 wide) surface teednd containing lots of calcareous content, containiagy\ittle
two punctures from opposite sites per fruit §kaet al., azote, containing lots of phosphor, sufficient ieans of
1986). TA, expressed in citric acid percentage, Waslcium, copper, zinc, potassium and magnesiurh, iric

determined by titrating 1 mL of juice in 50 mL dlistd jron, slightly containing boron and containing velow
water with 0.1 N NaOH solutions to pH 8.1. The psw manganese.

measured, and then the solution was titrated wl®ON In the Table 2. below, fruit weight (g/fruit), fitui

0.1 N up to pH 8.1 using a pH meter. The TA wagiameter (mm) and fruit firmness (kg) values offefiént
expressed as percent citric acid equivalent, atwprtb  strawberry cultivars and fertilizer applicationscaxding
the volume of NaOH added during titration (OZdeEﬁr to months, are given_ Monterey and Albion are rm:bto
al., 2001; Adak et al., 2003). TSS was measureth Wibe the largest cultivars in terms of fruit weightdafruit
hand-held refractometer. diameter. Analyzing the obtained data, harvestsedo

A mutual two sided measurement of fruits’ eXternahiﬁ:erent months, have an effect on fruit bigne§s|'e
middle parts was done with a Minolta CHROMAMETERjghest values of fruit weight (15.61 g/fruit) arfidit
CR 300 to determine the external color of the fruitdiameter (33.09 mm) were obtained in August anthésg
Measurements are provided in means of L, a, b, € afrmness value (0.83 kg/fruit) was obtained in Sepber.
Hue. L is the amount of brightness and 0 referblagk  pMonterey cultivar was found to be the superioriimhess
and 100 refer to white. a value’s negative valuesws jn all months, comparing to all other cultivars. A
green color and positive values show red coloralne/s  difference was found among fertilizer applicatioirs
negative values show blue color while pOSitive ealu August and September in terms of firmness. It &so al
show yellow color (Wang et al., 1998). Obtainedadas determined that, cultivars and fertilizers’ effecn
analyzed in random blocks trial test pattern adegrdo  parameters given in Table 2 is significant. Stitist
factorial order. Data was analyzed with SPSS so@waanalysis results are in accordance with this dBable 2).
version 22 program. Application averages were coe®a Results obtained from the study in various culgvand
with Duncan test after variance test was completegpplications varies in a range of fruit weight; 59:18.83
Significance level for all statistical analysis [i50.05. g/fruit, fruit diameter; 24.52 - 39.78 g/fruit anfiuit
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firmness; 0.57-0.92 kg/fruit. These values are iperiods on fruits’ physical characteristics, itseen that,
accordance with various adaptation and fertilizevalues of criteria about fruits’ bigness such asitfr
application studies’ values in terms of fruit weighdiameter and weight increases in August, mid-season
(Rahman et al., 2014; Ceki¢c and Aksu, 2012; Cabkoet while firmness values increase in September with th
al., 2011; Geger and Yilmaz, 2011; Giindiiz and Oideneffect of passing season and temperature decrease.
2008), fruit diameter (Kepenek et al., 2002; Pesaket Zaldivar et. al., (2005) have reported that, fifiitnness

al.,, 2013) and fruit firmness (Kaleci and Ginay0&0 values of ‘Diamante’ strawberry cultivar increai@®ugh
Serge et al., 2008). Considering effects of diffietearvest the harvesting period.

Table 2. Effects of strawberry cultivars and fertilizer ajgptions on fruit weight and fruit diameter by miosit

Cultivars* Fruit Weight (g/meyve) Fruit Diameter (mm) Fruit Firmness (kg)
Months* Months* Months*
1 2 3 1 2 3 1 2 3
1 17.54a 18.83a 18.82a|l 3533a 39.78a 36.04a | 0.8la 0.66 a 0.92a
2 1756a 18.6la 17.91b| 33.39b 36.61b 33.06b | 0.76b 0.70a 0.90ab
3 1396b 1595b 14.67c| 29.07c 29.84d 27.61d | 0.74b 0.67 a 0.86 b
4 11.59c 1243c 11.95d| 26.85d 31.15c 2944c | 0.63c 0.68 a 0.78 ¢
5 11.92c 1225c¢ 11.90d| 25.63e 28.06e 2452e| 0.61lc 0.57b 0.68d
Fertilizers ***

1 1423 ab 15.33b 1521 | 2991b 32.84bc 29.86b 0.70 0.62c 092 a
2 1460ab 1531b 1487 | 29.69b 3254c 29.73b 0.72 0.65abc 0.91a
3 1476 ab 15.60b 15.16 | 31.05a 34.12a 30.99a 0.71 0.64bc 0.75c
4 14.08b 1555b 1493 | 30.01b 32.63c 29.96b 0.71 0.69ab 0.77 bc
5 1491a 16.27a 15.09 | 29.61b 33.30b 30.14b 0.71 0.69 a 0.80 b

Mean 1452c 156l1a 1505p 30.05b 33.09 a 30.14b 1.7 0.66c 0.83 a

*1: July, 2: August, 3:September. **1:Monterey, thidn, 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 ealts (1.37%) values were obtained in August while thghbst
and fertilizer applications on TSS, acidity and péhtent pH value (3.75%) was obtained in July. The redsothe
by months. Analyzing the data, it is seen thatfical matter is thought to be the seasonal temperatise sand
variances and fertilizer applications’ effects or8S[ its increasing effect on TSS content {Ka et al., 1986). It
acidity and pH values is statistically significamtd values is reported in some studies of the literature thatyesting
vary in a range of 7,87-9.53% for TSS values; L% period’'s effect on pomological characteristics T8S,
for acidity values and 3.53-3.92% for pH valuAs.an acidity and pH values is significant (Wold and st
addition, TSS, acidity and pH values’ difference® a 2007; Ozdemir et al., 2001).
important and the highest TSS (8.80%) and acidity

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

TSS (%) Acidity (%) pH (%)
Cultivars** Months* Months* Months*
1 2 3 1 2 3 1 2 3
1 8.08 ¢ 8.57 ¢ 8.39b |1.35a 1.47b 1.30b 3.6le 3.60c 3.57 bc
2 8.86 a 9.53a 8.75a 1.33a 151a 1.37a 3.74 c 3.69b 3.53¢c
3 7.87d 8.44 c 7.97d 1.14b 1.29c¢ 1.15c¢c 3.70d 3.74b 3.60 b
4 8.50b 8.87b 8.28¢cb | 1.10¢c 131c 1.17c 3.92a 3.87 a 3.70 a
5 8.54b 8.60 c 8.10cd | 1.05d 1.24d 1.06 d 3.80b 3.69b 3.58 bc
Fertilizers***
1 8.19¢c 8.82ab 8.12b 1.19 ab 1.39ab 1.22 3.78 a 3.68 3.56b
2 8.33bc 880ab 8.3lab|1.21ab 1.36bc 1.23 3.71b 3.73 3.62 ab
3 829bc 896a 83lab|1.17b ;5306 1.20 3.76a  3.73 3.59ab
4 8.43ab 8.66Db 842a | 1.22a 1.33¢ 1.19 3.74ab 3.74 3.63a
5 8.59 a 8.77b 8.33 ab| 1.18 ab 1.40 a 1.22 3.78 a 3.72 3.58 ab
Mean 8.37b 8.80 a 8.30 b 1.19b 1.37 a 1.21h 3.75a 72 13. 3.60c

*1: July, 2: August, 3:September. **1:Monterey, thin, 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 applicatioms C values. It is confirmed that, harvests done iffedgnt
fruits’ external color are listed in Table 4. Itdefined that months do not have a significant effect, excludingnd a
cultivars’ effect on fruit's external color L, a, 8 and Hue values. The highest average value of fruit's exteoolor
values is significant, however, fertilizer applions do L (30.46) and a value (63.44) was obtained in July.
not have a significant effect on fruit's externalar a and
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In the study, effects of five different fertilizeypes

(Ekoflora, Mog, Bio-One,
Bioplasma) on fruit quality criteria of
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weight, TSS, and acidity values were obtained igusi.
Ferbanat L and NaturalThe highest average pH value was obtained in hdytlae
two shoday highest fruit stiffness value was obtained in Seqiiter.

cultivars (Camarosa and Sweet Charlie) and thrge daDetermination of the correlation between the phaisamd

neutral cultivars (Monterey, Albion and Aromas)timee

pomological values obtained from this study angéused

different harvest periods (June, July and Augustrew factors will make a significant contribution intatfire

analyzed. According to the results, the highestsjay

and pomological characteristics of fruit diametéy

studies.
it

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

months.
Fruit Skin Color
Cultivars* 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 31.60a 30.32 29.44 |62.19c 62.19b 60.45c|37.09a 36.91a37.154 72.12b 71.81 b 71.79/31.02 ¢ 30.52 a 30.62 3
2 30.39ab 29.24 28.63 |[63.76b 63.55a 63.49 a|35.75b 35.26 b 34.87 §72.97 ab73.27 a 71.98|29.34 b29.10 bc28.01 4
3 31.06a 30.69 29.60|65.33a 64.06 a 63.19 aj 33.78 c 34.71 b 35.12 4 73.36 a72.73 ab72.40|27.62 ¢ 28.19 ¢ 27.91 kK
4 31.10a 31.68 30.53|62.85bc63.76 a 62.08 b|36.23 ab35.60 b 37.26 472.75 ab72.63 ab72.71|{29.83 b 29.17 b 30.81 3
5 28.13b 29.16 28.41 |63.08 hc62.12 b 62.62 ah36.42 ab37.47 a 36.33 472.73 ab72.14 ab72.87/30.04 b 31.01 a 30.32 g
Fertilizers*
*%
1 30.91 30.37 30.42a] 63.81 62.89 62.65 | 35.56 36.42a 36.17| 72.44 72.46 72.58| 29.30 29.78 ab 29.01
2 30.17 30.46 28.33ab 63.52 63.50 63.06 | 35.84 35.80ab 35.71| 72.35 72.30 72.87| 29.58 29.62 ab29.12
3 30.77 29.98 30.08a 63.40 63.05 62.29 | 36.11 36.18ab 36.42| 73.13 73.01 71.77| 29.72 30.00 a 29.90
4 29.66 31.20 30.31a 62.92 62.75 61.90 | 36.00 36.16 ab 36.04| 72.85 72.47 72.47| 29.75 29.71 ab29.60
5 30.77 29.07 27.48b| 63.56 6350 61.93 | 35.77 35.39b 36.40| 73.15 72.33 72.06| 29.50 28.88 b 30.03
Mean 30.46 a 30.22 al?9.32 b| 63.44a 63.14a 62.37b| 3586 3599 36.15 7279 7252 72.29.57 29.60 29.53

*1: July, 2:August, 3:September. **1:Monterey, 2ofdn, 3:Aromas, 4:Camarosa, 5: Sweet Charlie. **Kbffora, 2:Mog, 3:Bio-
One, 4:Ferbanat L, 5:Natural Bioplasma
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