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1. Intrоduсtiоn 

Blackberry is located in the genus Eubatus of the 

genus Rubus of the Rosaceae family. This view of 

blackberries, which are included in the list of plants 

that should be destroyed in agricultural areas, conti-

nued until the second half of the 19th century. Many 

varieties have been developed with the discovery of 

hybrid blackberries in wild form by researchers and the 

cultivation and cultivation studies in America in the 

1850s (Poling, 1997). Blackberry breeding work first 

began in the US state of Texas about 150 years ago 

(Moore, 1984). 

Research on the cultural forms of blackberries be-

gan in the mid-18th century, and in 1931 Darrow re-

formed Thornless Evegreen, the first thornless black-

berry variety (Hall et al., 1986). 

Turkey's climate, a great product with very few co-

untries around the world has created growing potential 

and diversity (Agaoglu et al., 2006). Turkey is located 

within the natural spreading areas of grape fruits. These 

species are both highly sought after by consumers and 

have a wide range of uses. These species are easily 
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propagating, early fruit lying, also used as hedge 

plants, orchards in the garden can be evaluated as 

plants. Since these fruits are consumed in large amo-

unts in high income countries, they have a large market 

in the world. Wild forms of this kind in Turkey for 

many years consumption the cultural forms in recent 

years have also begun to be recognized. Raspberries 

and currants can be grown on the north-facing slopes of 

the North Anatolian Mountains and at altitudes higher 

than 1000 m and blackberries can be grown naturally in 

almost all regions. Central Anatolia and Black Sea 

regions, especially Çorum, Amasya, Yozgat, Gümüş-

hane and Rize provinces are at the beginning of these 

areas (Onur, 2006). 

In recent years, studies have shown that blackber-

ries are very important for human health and contain 

anticarcinogenic and antioxidant chemicals. These 

plants have 4-6 grams of fiber per 100 grams and alt-

hough they contain small amounts of vitamins A, B, C 

have been reported to be effective against heart disease 

and colon cancer. Ellagic acid, which is highly anti-

carcinogenic in all of these species, has been shown to 

prevent tumor development in animal studies under 

laboratory conditions. The colors, taste and aromas, 

structures and odors of blackberries are attractive. 

Therefore, it is used in the production of fruit juice, ice 
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cream, jam, marmalade as well as fresh consumption 

(Pehluvan and Güleryüz, 2004). 

Blackberry with an economic life of 15-20 years is 

not very selective in terms of climate requirements and 

can easily adapt to different climatic conditions. Abun-

dant sun, protected from winds, rain at harvest time, 

soil moisture is sufficient and can be easily grown in 

places where the winters are warm (Barut, 2004). 

In recent years, there has been an increasing interest 

in blackberry cultivation in Turkey due to its richness 

in vitamins, minerals and antioxidant capacity, highlig-

hting its benefits in terms of human health and increa-

sing the usage areas in industry. In the Black Sea and 

Marmara Regions, commercial orchard gardens have 

been established. But there is no production yet to 

record. Increasing the production and trade of blackber-

ries will help to develop different areas of industry on 

blackberry as well as to solve problems such as unemp-

loyment and migration (Kaplan et al., 1999). 

As a result of breeding studies on blackberries, high 

yields were obtained as a result of the development of 

large fruit varieties and application of new finishing 

systems. This situation especially increased the interest 

of small farmers to this fruit (Çetiner et al., 1993). 

In the agricultural statistics of Turkey, blackberry 

production first took place as 1319 tons in 1995 and 

after that year, production increased slowly, it increa-

sed to 1800 tons in 2000, 2200 tons in 2005, and 4989 

tons in 2010 (TUİK, 2019). 

In recent years, there has been an increasing interest 

in blackberry growing in Konya. However, the lack of 

a scientific study on the varieties that can be grown in 

the province in a large number of blackberries is an 

important deficiency. This study was carried out in 

order to determine the growth characteristics and adap-

tability of different blackberry varieties in Konya eco-

logical conditions. 

2. Materials and Methods 

2.1. Materials 

The study was conducted in 2017-2018 in the dist-

rict of Büyükkovanağzı in Meram district of Konya. 

Arphe, Boata, Chester and Jumbo blackberries were 

used as plant material. Phenological, morphological, 

pomological and chemical properties and yields of 

plants were investigated during the study. Plant materi-

als were obtained from a special nursery plant in tubu-

lar form. 

2.2. Methods 

The research was conducted between 2017-2018 in 

open land conditions. The study area was prepared in 

October 2016. Plants were planted again in October 

and ̔ double T  ̕ training system and drip irrigation sys-

tem were applied. 

Blackberry plants were planted with 3 replications 

with 10 plant in each repetition and 1 m above the row 

and 2 m between the rows. In both years, fruit samples 

taken during harvest period were brought to the labora-

tory and examined. Since the study area was establis-

hed in autumn 2016, the plants did not yield fruit in 

2017. 

Phenological observations in plants due to Islam et 

al. (2009) according to the swelling date of vegetative 

buds, the date of waking up of vegetative buds, vegeta-

tive buds of the date of the first shoot, the date of the 

release of the flower table, the date of the beginning of 

flowering, full flowering date, the last flowering date, 

the first fruit formation date, the first harvest date, the 

last harvest date. 

The number of canes per plant, cane height, cane 

diameter, number of clusters in cane, number of fruit in 

clusters and cane yield for Islam et al. (2009). 

Fruit width and length (mm) and fruit weight were 

determined in 25 fruits taken randomly. 

Fruit color (L *. A *. B *) was measured with Mi-

nolta color meter. L is the brightness value, 0 is black 

and 100 is white. “A” shows redness (-a green) and b 

yellowness (-b blue) (McGuire, 1992). 

The taste and aroma status of the varieties were 

evaluated according to the 1-5 scoring system by ta-

king the average of the taste and aroma analysis eva-

luations made to 5 people. (1: very bad, 2: bad, 3: mo-

derate, 4: good, 5: very good). 

Fruit shape (spherical, long conical, short conical, 

conical) was determined by visual evaluation of 25 

fruits taken randomly in determining fruit shape. 

Amount of total soluble solids (%) was determined 

by digital hand refractometer, fruit juice pH was de-

termined by pH meter, the amount of titratable acid 

(%) was determined by titration method and vitamin C 

was determined by spectrophotometric dichlorophenol 

indophenol method (mg / 100g) (Pearson, 1976). 

The experiment was set up in a randomized plot de-

sign with three replications. The data obtained were 

analyzed using JMP (version 7.0 SAS Instute, Cary, 

NC, USA). 

3. Results and Discussion 

3.1. Phenological observations 

The results of the 2017-2018 phenological observa-

tions for the four blackberry varieties used in our rese-

arch are given in Tables 1 and 2. Variety of vegetative 

buds swelling in 2017 were in 24 February (Boata), 28 

February Arphe, 29 February (Chester) and 3 March 

(Jumbo), in 2018 were in 26 February (Boata), 1 March 

(Arphe), 3 March (Chester), 5 March (Jumbo). Akbulut 

et al. (2003), in their study in Samsun conditions repor-

ted that the vegetative buds of the blackberry varieties 

swell between the second week and the third week of 

March. Kurt et al. (2003), in the study conducted in 

Giresun, it was determined that the swelling date of 

vegetative buds is between 24 February and 2 April. 
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The awakening date of the vegetative buds in 2017 

takes place on 29 February (Boata), 6 March (Chester), 

7 March (Arphe), 3 March (Chester); in 2018 was held 

on March 3 (Boata), March 9 (Chester), March 10 

(Arphe), March 12 (Jumbo). In an adaptation study 

conducted in Isparta, vegetative buds awakened 

between April 3-21 (Göktaş et al., 2006). 

In 2017, vegetative buds continued on March 5 

(Boata), March 10 (Chester), March 12 (Arphe) and 

March 14 (Jumbo). In 2018, it took place on 10 March 

(Boata), 15 March (Chester), 16 March (Arphe) and 17 

March (Jumbo). Agaoglu et al. (2003), in Ankara Ayaş 

conditions in the study conducted on April 1 vegetative 

buds of Chester variety was determined. 

The first exits were in March 2017 (Jumbo), April 2 

(Arphe), April 6 (Boata), April 7 (Chester); In 2018, it 

was held on 5 April (Jumbo), 8 April (Arphe), 19 April 

(Chester) and 14 April (Boata). 

The date of the first flowering in 2018 is 13 May 

(Jumbo), 15 May (Chester), 27 May (Arphe), 8 June 

(Boata); The first flowering took place on May 20 

(Jumbo), May 23 (Chester), June 3 (Arphe), June 15 

(Boata). Full flowering periods June 3 (Jumbo), June 5 

(Chester), June 15 (Arphe), June 20 (Boata); the last 

flowering occurred on July 13 (Boata), July 20 (Arp-

he), September 3 (Jumbo), September 10 (Chester). 

Kurt et al. (2003), Giresun in the study of flower clus-

ters were determined to be between 19 March and 10 

May. In the study of Göktaş et al. (2006), in Isparta in 

the study of the cluster of flowering dates were deter-

mined between 11-28 May. In the study conducted by 

Cangi and İslam (2003) in Ordu, it was determined that 

the first flowering occurred between 2 May and 7 June. 

In the study conducted in Giresun, the first flowering 

took place between 4 April and 5 June (Kurt et al., 

2003). Akbulut et al. (2003), by the full bloom period 

of the blackberries in Samsun Çarşamba region was 

determined to be between the first week of May and 

the second week of July. In the study of Göktaş et al. 

(2006), some blackberry varieties in the first flowering 

period in Isparta conditions between June 3 to July 12 

have determined that. 

In 2018, the first fruit formation took place on 1 

July (Jumbo), 3 July (Chester), 12 July (Boata) and 20 

July (Arphe). In the study of Göktaş et al. (2006), in 

the study conducted in Isparta in the first fruit forma-

tion dates were determined between June 5-30. Agaog-

lu et al. (2003), in the study conducted in the region of 

Ankara by the date of the first fruit formation was 

found between 4-19 July. 

The first fruit harvest dates for 2018 are 5 July 

(Jumbo and Chester), 15 July (Boata), 22 July (Arphe) 

and the last harvest dates are 26 July (Boata), 17 Au-

gust (Arphe), 10 September (Jumbo), 16 September 

(Chester). In addition, since September 16, new fruit 

has been formed in Chester variety but could not be 

harvested because it is not ripe. In the study conducted 

in Ayaş district of Ankara, the first harvest dates of 

blackberry varieties were determined between 11-22 

July and the last harvest dates were between 16-22 

August (Ağaoğlu et al., 2003). 

Defoliation dates for 2017 are 10 November (Jum-

bo), 12 November (Chester), 16 November (Boata), 20 

November (Arphe); In 2018, it was determined as 12 

November (Jumbo), 15 November (Chester), 20 No-

vember (Boata) and 25 November (Arphe). It is impor-

tant that blackberry varieties enter early to rest in cold 

winters in order to avoid winter damage of annual 

shoots. In the cultivars cultivated under Konya conditi-

ons, no damage was detected during winter shoots 

during the annual shoots. Agaoglu et al. (2003), the 

study conducted by Ankara conditions in the black-

berry variety was determined to occur between 7-25 

December defoliation. 

3.2. Plant characteristics 

Some cane characteristics of cultivars in 2017-2018 

are given in Tables 3 and 4. Accordingly, the differen-

ces between the varieties were found to be statistically 

significant in terms of all the characteristics examined. 

When the exile numbers of the varieties were examined 

in 2017; Arphe was the first with 4.03 cane, followed 

by Jumbo (2.5), Chester (2.43) and Boata (1.96). In 

2018, Arphe had the highest number of cane with 6.53. 

This was followed by Jumbo (4.53 units), Chester (3.80 

units) and Boata (2.53 units). Kurt et al. (2003) in the 

study conducted in the region of Giresun Chester vari-

ety of 6, Jumbo was found to give 2 cane. 

In 2017, the maximum cane length was Arphe with 

260.26 cm, followed by Jumbo with 225.03 cm. In 

2018, Arphe (350.8 cm) had the highest cane length, 

followed by Jumbo (260.56 cm), Chester (247.73 cm) 

and Boata (147.96 cm), respectively (Table 4.). Esmek 

et al. (2011) in a study conducted in the region of Er-

zincan cane length of 275.90 cm in Jumbo variety, 

272.36 cm was found in Chester. 

In 2017, the difference between cane varieties was 

found to be statistically significant, with Chester (2.96 

mm) in the first place, followed by Jumbo (2.52 mm), 

Arphe (2.42 mm) and Boata (2.31 mm) (Table 3). In 

2018, cane diameter was between 3.25 mm (Boata) and 

4.26 mm (Chester). 

  When the number of clusters per cane is exami-

ned, Chester ranks first with 0.60, while Jumbo variety 

ranks second with 0.43. In a study conducted in Ordu 

region, the number of clusters per cane was found as 2 

in Jumbo cultivar (Cangi and İslam, 2003). 

According to fruit number per cluster, Jumbo with 

13.63 and Chester with 13.33 had the highest fruit, 

followed by Chester with 9.76 and Boata with 3.33. In 

a study conducted in Ordu, the number of fruit paer 

clusters was 8.96 in Chester and 5.50 in Jumbo (Cangi 

and Islam, 2003). 

When the yield per cane was examined, Jumbo ran-

ked first with 14.07 g, followed by Chester with 9.1 g, 

Arphe with 1.75 g and Boata with 1.01 g. 

3.3.Pomological features 
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The results of the fruit colors of the varieties are gi-

ven in Table 5. The differences between the L and H 

values of the varieties were statistically insignificant 

and the difference between the C values was signifi-

cant. The highest C value was found in Boata variety 

(11.53). 

According to 2018 data, Arphe was the best variety 

with the best taste and aroma, while the other varieties 

took the same score and ranked second in terms of 

taste. Arphe, with the highest aroma score, was fol-

lowed by Chester. Agaoglu et al. (2003), in Ankara, the 

highest scores in terms of taste and aroma Chester (5) 

and Jumbo (5) varieties. In the study conducted in 

Trabzon, Chester received 4 points and Jumbo 3 points 

in taste scoring (İslam et al., 2009). 

As a result of the visual evaluation of 25 fruits ta-

ken randomly in terms of fruit shapes, it was determi-

ned that Jumbo varieties had long-conical, Chester 

varieties had short-conical, Arphe varieties had round 

and Boata varieties had short-conical fruits. 

Fruit varieties with the least width 4.88 mm Boata, 

the highest variety with 17.47 mm was found as Ches-

ter. In a study conducted in Erzincan, fruit width was 

found to be 19.47 mm in Jumbo cultivar and 18.08 mm 

in Chester cultivar (Esmek et al., 2011). 

The fruit length of blackberry varieties was 

between 5.07 mm (Boata) and 18.45 mm (Jumbo) and 

the differences between varieties were found to be 

statistically significant. Islam et al. (2009), in the study 

conducted by Trabzon in fruit Jumbo variety was found 

to be 21.00 mm, while Chester was 20.09 mm. 

The differences between the varieties in terms of 

fruit weight were found to be statistically significant. 

The highest fruit weight was Jumbo (3.60 g), followed 

by Chester (2.81 g), Arphe (1.19 g) and Boata (0.72 g), 

respectively. In a study conducted by Cangi and İslam 

(2003) in Ordu, the fruit weight was found to be 4.1 g 

in Jumbo cultivar and 2.91 g in Chester. In a study 

conducted in Ankara Ayaş region, fruit weight was 

found to be 5.7 g in Chester variety and 4.13 g in Jum-

bo (Ağaoğlu et al., 2003). The differences between the 

results are related to the ecology of aquaculture sites. 

Chemical Properties 

The difference between the TSS values of the varie-

ties was found to be statistically significant. Arphe 

(17.13%), followed by Boata (16.53%), Jumbo 

(16.03%) and Chester (14.20%), had the highest TSS. 

Kurt et al. (2003) in the study conducted in Giresun 

TSS Chester 13.13% and 9.98% in Jumbo was deter-

mined. In the study conducted in Samsun Chester and 

Jumbo varieties TSS values were found to be 9.9% and 

10.3%, respectively (Akbulut et al., 2003). Similarly, 

ecological factors were also effective here. Under the 

conditions of Konya, TSS is higher than the blackber-

ries grown in the Black Sea region, it is a result of high 

temperature, low relative humidity and high day and 

night temperature differences. In addition, an increase 

in altitude increases the accumulation of dry matter. 

The differences between the pH values of the varie-

ties were found to be statistically significant, while the 

highest pH value was Arphe (3.93), followed by Boata 

(3.90), Jumbo (3.71) and Chester (3.57), respectively. 

In the study conducted in Trabzon, pH was found to be 

3.34 and 3.16 in Jumbo and Chester varieties, respecti-

vely (İslam et al., 2009). Gerçekçioğlu et al. (2003), in 

their study in Tokat Jumbo varieties have determined 

the pH as 3.15. 

The difference between the titratable acidity of the 

varieties was found to be statistically significant, in 

terms of acidity, Jumbo cultivar (0.60%) was first, 

followed by Chester (0.38%), Boata (0.34%) and Arp-

he (0.34%). In the study of Göktaş et al. (2006) in a 

study conducted in Isparta, titratable acid amounts 

were found to be 1.26% in Jumbo cultivar and 1.19% 

in Chester. In the study conducted in Trabzon, acidity 

value of Jumbo and Chester varieties was 1.38% and 

1.27%, respectively (İslam et al., 2009). The difference 

between the results is related to the ecology of produc-

tion regions. 

The differences between the varieties in terms of vi-

tamin C content were found statistically insignificant. 

Vitamin C values in the varieties between 24.98 mg / 

100 g (Arphe) and 26.67 mg / 100 g. 

4. Conclusions 

According to the results of the study carried out on 

four blackberries in 2017-2018 in Meram district of 

Konya, Jumbo was in the first place with 14.07 g in 

yield per shoot, followed by Chester with 9.1 g. In 

terms of fruit taste and aroma, Arphe came to the foref-

ront, followed by Chester. Jumbo was in the first place 

when the cultivars were compared in terms of yield, 

followed by Chester. According to the research results, 

it can be said that Chester and Jumbo varieties are 

superior to other varieties and can be recommended for 

the region. 
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Table 1 

Phenological data of blackberry varieties 

Varieties Years 

Vegetative 

buds swelling 

date 

Awakening date of 

the vegetative buds 

Vegetative 

buds continued 

date 

First shoot 

date 

The first 

flower for-

mation 

First flowe-

ring date 

Jumbo* 
2017 03.03 10.03 14.03 29.03 - - 

2018 05.03 12.03 17.03 05.04 13.05 20.05 

Chester* 
2017 29.02 06.03 10.03 07.04 - - 

2018 03.03 09.03 15.03 10.04 15.05 23.05 

Arphe* 
2017 28.02 07.03 12.03 02.04 - - 

2018 01.03 10.03 16.03 08.04 27.05 03.06 

Boata* 
2017 24.02 29.02 05.03 06.04 - - 

2018 26.02 03.03 10.03 14.04 08.06 15.06 

* No flower in the first year  

Table 2 

Phenological data of blackberry varieties 

Varieties Years 
Full flowe-

ring date 

Last flowe-

ring date 

First fruit forma-

tion date 

First har-

vest date 

Last har-

vest date 

Defoliation 

date 

Jumbo* 
2017 - - - - - 10.11 

2018 03.06 02.09 01.07 05.07 10.09 12.11 

Chester* 
2017 - - - - - 12.11 

2018 05.06 10.09 03.07 05.07 16.09 15.11 

Arphe* 
2017 - - - - - 20.11 

2018 15.06 20.07 20.07 22.07 17.08 25.11 

Boata* 
2017 - - - - - 16.11 

2018 20.06 13.07 12.07 15.07 26.07 20.11 
* No flower in the first year  

Table 3 

Plant characteristics of blackberry varieties (2017) 

Varieties Cane number Cane length Cane diameter 

Jumbo 2.50 b 255.03 b 2.52 b 

Chester 2.43 b 194.46 b 2.99 a 

Arphe 4.03 a 260.26 a 2.42 b 

Boata 1.96 b 92.36 c 2.31 b 

LSD 0.05 1.27 32.45 0.40 

Values shown in different letters in the same column are different at 0.05 (Duncan test) 

Table 4 

Plant characteristics of blackberry varieties (2018) 

Varieties  
Cane num-

ber  
Cane length 

Cane dia-

meter  

Cluster number 

per cane 

Fruit number per 

cluster 
Cane yield (g) 

Jumbo 4.53 ab 260.56 b 3.57 c 0.43 ab 13.62 a 14.07 a 

Chester 3.80 b 247.73 b 4.26 a 0.60 a 9.76 ab 9.10 ab 

Arphe 6.53 a 350.80 a 3.90 b 0.13 b 13.33 a 1.75 b 

Boata 2.53 b 149.96 c 3.25 d 0.06 b 3.33 b 1.01 b 

LSD 0.05 2.32 45.76 0.31 0.44 8.39 12.22 

Values shown in different letters in the same column are different at 0.05 (Duncan test) 

Table 5 

Fruit colors of blackberry varieties (2018) 

Varieties L C H 

Jumbo 14.94 a 5.64 b 30.66 a 

Chester 16.23 a 4.99 b 28.13 a 

Arphe 16.67 a 5.01 b 27.61 a 

Boata 16.65 a 11.53 a 20.26 a 

LSD 0.05 N.S. 3.81 N.S. 

Values shown in different letters in the same column are different at 0.05 (Duncan test) 

N.S.: Non-significant 
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Table 6 

Pomological characteristics of blackberry varieties (2018) 

Varieties Fruit shape Fruit taste Fruit aroma Fruit width (mm) Fruit length (mm) Fruit weigth (g) 

Jumbo Long-conical 3 3 17.39 a 18.45 a 3.60 a 

Chester Short-conical 3 4 17.47 a 15.69 a 2.81 a 

Arphe Spherical 4 5 12.25 ab 10.71 ab 1.19 b 

Boata Short-conical 3 3 4.88 b 5.07 b 0.72 b 

LSD 0.05 - - - 7.92 8.15 1.27 

Values shown in different letters in the same column are different at 0.05 (Duncan test) 

Table 7 

Chemical characteristics of blackberry varieties (2018) 

Varieties TSS (%) pH Titrable acidity (%) Vitamin C (mg/100 g) 

Jumbo 16.03 b 3.71 c 0.60 a 26.39 

Chester 14.20 c 3.57 d 0.38 b 26.67 

Arphe 17.13 a 3.93 a 0.33 c 24.98 

Boata 16.53 ab 3.90 b 0.34 c 25.55 

LSD 0.05 0.63 0.02 0.02 Ö.D 

Values shown in different letters in the same column are different at 0.05 (Duncan test) 

N.S.: Non-significant 
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