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Abstract 
 
The aim was to evaluate the influence of the Arapaho, Thornfree and Triple Crown varieties in condition of the 
Republic of Moldova on main phenophases of the development of the blackberries plants, quantity of fruits, their 
average weight, productivity of the blackberry plantation and their economic productivity according to the biological 
particularities of the variety. The study subject of the experience was the Arapaho, Thornfree and Triple Crown 
blackberry varieties. The distance of plantation is 3.0 x 1.5 m. The experimental plot it was placed in the „Pomrubus” 
Ltd. founded in 2014 year. The research was conducted during years 2016-2017. During the research, it was studied 
the phenophases of the development of the blackberries plants, quantity of fruits and their average weight, productivity 
of the plantation and economic efficiency of the production of blackberries. During the analyzed period, it was 
established that the phenophases of the development of the blackberries plants, quantity of fruits, their average weight, 
productivity of the plantation and economic efficiency of the production was in direct correlation with the biological 
particulates of the studied varieties of the blackberry. 
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INTRODUCTION  
 

Fruit growing is one of the priority branches of 

agriculture in the Republic of Moldova. 

Blackberry is a horticultural species which in 

our country is not so expanded in culture, but 

which in the last years has a rather broad 

growth (Babuc, 2012; Balan et. al., 2017, Sava 

P. and Şarban V., 2015). 

In the climatic conditions of our country, the 

maturing of the blackberries and their harves-

ting begins in the third decade of June and lasts 

until mid-september (Babuc, 2012; Balan et. 

al., 2017, Sava P. and Caterenciuc C, 2013).  

The blackberries are part of the group of very 

perishable fruits (Botez et al., 1984; Mladin et. 

al., 1992). The optimum harvest time is deter-

mined by the destination of the production, the 

storage possibilities and the quality of the 

means of transport (Strik, 1992; Takeda et. al., 

2013). 

Blackberries are much demanded by consumers 

for fresh consumption and for industrialization 

(syrup, juice, jam, compote, ice cream) 

(Drăgănescu and Mihuţ, 2005; Grădinăriu, 
2002, Asănică A., 2017). 

Constant high quality blackberries harvests can 

only be obtained as a result of the use of high-

tech technologies in the field and cultivation of 

varieties with a very high production potential 

(Balan et. al., 2017; Strik et. al., 2007; Takeda 

et. al., 2013). New varieties of blackberries 

introduced in the Republic of Moldova are not 

sufficiently studied (Balan et. al., 2017). For 

this, it was necessary to study the behavior of 

these varieties in the climatic conditions of the 

central area of the Republic of Moldova. 

 

MATERIALS AND METHODS 
 
The research was carried out in a blackberry 

plantation during the years 2016-2017. The 

blackberry plantation was set up in 2014 in the 

"Pomrubus" SRL. The Arapaho, Thornfree and 

Triple Crown varieties were selected for 

research. 

The planting distance between rows is 3.0 m, 

and 1.5 m between the plants in the row. The 

stems are placed in a standing position in both 

directions, fixed one by one by the wire rods. 

Shoots are driven upright, climbing with broad 

links to the 4 wires. 
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In the research the variants were structured in 

randomized blocks. In each variation there 

were 4 rehearsals, in each repetition 10 plants, 

and in one variation it consisted of 40 plants. 

The harvest was established for each plant by 

weighing the production of 40 pieces and 

calculating the arithmetic mean and production 

per unit area. The average weight of the 

blackberries was estimated by weighing 100 

selected fruits per row in each variant. 

Economic efficiency was appreciated by 

calculating the investments that were made for 

its care during the research. The value of the 

blackberry production was set in average 

during the years 2016-2017 and the economic 

efficiency was determined according to the 

method described by А. И. Шестопaль. 
The statistical processing of the main 

experimental data was performed according to 

the degree of significance expressed by the 

limit differences (LDS) after A. C. Доспехов. 
 

RESULTS AND DISCUSSIONS 
 

Blackberries are species that begin their 

activity very early. The swelling of vegetative 

and generative buds occurs at the end of 

February - first decade of March [4]. 

The conducted investigations on the blackberry 

plants recorded that in different varieties this 

phenophase began differently. For Arapaho 

variety, this phenophase started on March 7-10 

followed by the Triple Crown variety on March 

9-12, and for the Thornfree variety, it took 

place between Marchs 10-12 (Table 1). 

The second phenophase is the dissolution of the 

buds, the appearance of the first leaves and the 

greening, which takes place at the end of March 

- the first decade of April. Under the conditions 

of our country to the varieties studied, this 

phase took place between April10-18. 

Depending on the biological particularities of 

the variety, the phenophase in question run 

differently. 

The Arapaho variety was the first to start the 

buds opening and the greening around the 10th 

of April followed by the Thornfree variety on 

the 18th of April and the Triple Crown variety 

on the 15th of April. Practically, the difference 

between the variety with earlier maturity and 

the late maturity was 8 days. Blackberries have 

an advantage in that the flowering period takes 

place in May, early June. In this period, the 

danger of freezing inflorescences does not 

exist. In the inflorescences of the blackberry 

are three periods. The inflorescences or the 

knocking usually occurs during the second 

decade of May. 

The buttoning period of the studied varieties 

ran from 7th of May to the 25th of May. The 

earliest period of buttoning was found in the 

Arapaho variety - May 7th, later on this pheno-

phase reached the Triple Crown variety - May 

19, and lastly was the Thornfree variety on 

May 15th. 

The next period of blooming phenophase is the 

beginning of flowering which takes place in the 

second and third decades of May and in some 

varieties early June. 

The earliest this phenophase began on Arapaho 

variety on May 16, followed by the Triple 

Crown variety - 29 May, and for the Thornfree 

variety this period began on 6 June. Therefore, 

based on their biological particularities, each 

variety begins to flourish in different terms. 
 

Table 1. The main phenophases of the development of 

the blackberries plants based on the biological 

characteristics of the variety, 2017 

Variety 

Swelling 

of the 

buds 

Buds cutting 

out and 

emergence of 

replacement 

shoots 

Inflorescen

ces raising 

(buttoning) 

The 

beginning 

of 

blossoming 

The 

beginning 

of fruit 

maturation 

The end of 

fruit 

maturation 

Arapaho 07-10.03 10.04 07.05 16.05 22.06 16.07 

Thornfree 10-12.03 15.04 25.05 06.06 28.07 29.09 

Triple 

Crown 
09-12.03 18.04 29.05 29.05 22.07 28.08 

 

The beginning of the fruits maturing on the 

studied varieties started between 22 June and 

28 July, so between the early maturation and 

the late maturing variety was a 36 day 

difference. The beginning of fruit maturation 

was earlier in Arapaho on June 22nd, followed 

by the Triple Crown variety on July 22nd, and 

the Thornfree variety started the maturing of 

the fruits on July 28th. Therefore, the Triple 

Crown variety fruits started maturing a month 

later compared to the Arapaho variety. 

The shortest period of fruit maturation was in 

the Arapaho variety, which was completed by 

July 16th and lasted 24 days. For the Thornfree 

and Triple Crown varieties this period was 

wider and consisted of respectively 61 and 36 

days. That is, the ripening period for Triple 

Crown ended on the 28th of August and for the 

Thornfree variety on September 29th. In 
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general, the biological particularities of the 

variety influence directly the beginning of 

different phenophases and their completion. 

The productivity of the plantation is an 

indicator closely related to the quantity of fruits 

and their average mass on a bush, which is 

ultimately expressed by the productivity at a 

plant and at a surface unit. 

During the research period, the highest values 

of the quantity of fruits were recorded in 2017, 

compared to 2016. Therefore, the plants in the 

4th year of vegetation had a larger quantity of 

fruits and since the plantation is at the 

beginning of fructification and the quantity of 

fruits increases vertiginously. 

If in the 3rd year after planting the average 

quantity of fruits per bush consisted of 114 - 

287 pieces, then in 2017, this index registered 

values of 160 - 598 pieces, or an increase of 40 

- 108.4% compared to the year before. Such 

results have also been encountered in the 

research of other scholars. 

Apart from the age of the plantation, the 

amount of fruits within a plant is also 

influenced by the biological characteristics of 

the cultivated variety (Table 2) 

From the research carried out, the largest 

quantity of fruits in a plant in 2016 was 

recorded in the Thornfree variety - 287 pieces 

compared to the Arapaho variety, where the 

study index was 114 pieces or decreased by 

151.7%. This decrease is due to the fact that the 

Arapaho variety is a kind of early maturation, 

the fruiting potential is lower due to the type of 

growth of the shrub, which has erect and 

compact stems. 

The Triple Crown variety had 177 fruits in a 

plant. This amount of fruits was 50.9% higher 

than the Arapaho variety, but it was 66.9% 

lower than the Thornfree variety. 

 
Table 2. The quantity of fruits and their average weight 

according to the biological particularities of the variety 

Variety  

Number of fruits pcs/ 

plant 
Average weight, g 

a. 2016 a. 2017 a. 2016 a. 2017 

Arapaho 114 160 10.5 10.8 

Thornfree 287 598 6.8 6.4 

Triple 

Crown 
172 283 10.2 12.4 

LDS 5% 12.4 23.7 0.4 0.5 

 

The difference between the variants in the 

study is also confirmed by the statistically.  

In 2017, the smallest amount of fruits per plant 

was recorded in the Arapaho variety - 160 

pieces, and then the Triple Crown and 

Thornfree variety were placed in increasing 

order, where the given index consisted 

respectively of 283 and 598 pieces. This major 

difference between the varieties studied is of 

concern to us and for the future; it is necessary 

to increase the number of stems to a plant, to 

reduce the distance between the bushes in row 

and to revise the fertilization scheme for the 

Arapaho variety.  

The average weight of a fruit also has an 

essential tangency with the age of plantation 

and the biological particularities of the variety. 

From the researches carried out, the average 

weight of fruits in the year 2016 for the 

Arapaho and Triple Crown varieties was lower 

than the values recorded for the given varieties 

in 2017. If in 2016 the average fruit weight of 

the varieties named above was 10.2-10.5 g, 

then in 2017 it increased to 10.8-12.4 g. 

For the Thornfree variety, the average weight 

of a fruit in 2016 was higher compared to 2017 

by 0.4 g or 6.2%. The average fruit weight of 

the given variety was influenced by the large 

amount of fruits formed in a plant. 

Studying the influence of the biological 

characteristics of the variety on the average 

weight of a fruit, we note that in 2016, the 

lowest value was recorded for the Thornfree 

6.8 grams fallowed by Triple Crown variety 

with the average weight of a fruit being10.2 g 

or a 50% increase over the previous variety. 

For the Arapaho variety, the average fruit 

weight was 10.5 g or an increase of 54.4%. 

According to the research results, in 2016, the 

difference in the average fruit weight on Triple 

Crown and Arapaho varieties was not essential. 

Major difference was observed only for the 

Thornfree variety, which is mathematically 

valid. 

In 2017, some varieties record an increase in 

the average fruit weight, while others a 

decrease compared to 2016, but the law set out 

in the previous year is still valid. 

A lower value of the average weight of a fruit 

was recorded in the Thornfree variety being 6.4 

grams, but in the Arapaho and Triple Crown 

varieties, this index increased and consisted 

respectively 10.8 and 12.4 grams, or an 
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increase of 68. 7% and 93.8% compared to the 

other variety. 

Therefore, the quantity of fruits within a plant 

and the average weight of a fruit are influenced 

by the biological particularities of the variety 

and the age of the plants. 

The quantity of fruits and their average weight 

have a direct link with the productivity of the 

blackberry plantation. 

The productivity of the blackberry plantation is 

closely correlated with its age and the 

biological particularities of the varieties 

studied. 

The investigations made reveal that the largest 

production of blackberries was recorded in 

2017, the fourth year after founding the 

plantation, compared to 2016, the first year of 

harvest. 

If in 2016, the fruit production in a plant on the 

varieties in the study constituted 1.16 - 1.95 kg, 

then in 2017 this index increased and was 1.73 

- 3.83 kg per plant. The difference between 

these years in the Arapaho variety was 0.57 

kg/plant, or 49.1%, in the Thornfree 1.88 

kg/plant, or an increase of 96.4%, and for the 

Triple Crown variety the difference was of 1.77 

kg/plant or 101.4%. 

Studying the influence of the biological 

characteristics of the variety on the productivity 

of a plant, we note that lower values of the 

study index for 2016 were obtained in the 

Arapaho variety of 1.16 kg. Further, the 

production of a plant increased on the Triple 

Crown variety being 1.75 kg/plant, and for the 

Thornfree variety - 1.95 kg/plant, or with 

50.8% and 68.1% respectively (Table 3). 

In 2017, the law set out in the previous year 

was still valid. The Arapaho variety, on a plant, 

recorded the smallest production being 1.73 kg. 

In the case of the Triple Crown variety, an 

average yield of 3.52 kg/plant was obtained, 

and the highest values were recorded for the 

Thornfree variety - 3.83 kg/plant. The 

productivity gain in a plant compared to the 

Arapaho variety was 103.5% and 121.4%, 

respectively. 

The results on the production per plant in 2016, 

as well as in 2017, show that the biological 

particularities of the variety have a direct 

influence, which is also confirmed by the 

values obtained after the statistical processing. 

The productivity of the blackberry plantation is 

in direct concordance with the crop yield of the 

plant and the amount of plants at a surface unit. 

The investigations made reveal that the highest 

production of blackberries was recorded in the 

4th year since its founding compared to the 

previous years. This increase, in 2017, in the 

study index is explained by the fact that a plant 

had a larger number of strains and the 

fructification capacity was higher than in the 

previous year. 

 
Table 3. Productivity of the blackberry plantation 

according to the biological particularities of the variety 

Variety 

Production, 

kg / plant 

Production, 

t/ha 

The 

cumulative 

production, 

t/ha 

The average 

production, 

t/ha 
a. 2016 a. 2017 a. 2016 a. 2017 

Arapaho 1.16 1.73 2.56 3.82 6.38 3.19 

Thornfree 1.95 3.83 4.29 8.44 12.73 6.36 

Triple Crown 1.75 3.52 3.86 7.76 11.62 5.81 

LDS 5% 0.07 0.13 0.17 0.30 - - 

 

In 2016, the lowest blackberries yield was 

recorded in the Arapaho variety - 2.56 t/ha 

followed in ascendant order by the Triple 

Crown variety with a production of 3.86 t/ha 

and the Thornfree variety with a value of 4.29 

t/ha. The increase in production of these two 

varieties was 50.8% and 67.6%, respectively. 

This difference between the varieties is 

explained by the fact that the Arapaho variety 

is an erect growth variety, and the small 

number of plant strains at a surface unit does 

not allow us to obtain the desired crop (Table 

3) 

In 2017, lower yields were recorded in the 

Arapaho variety - 3.82 t/ha followed by the 

Triple Crown variety with a yield of 7.76 t/ha 

and the Thornfree variety showed the highest 

production of 8.44 t/ha. By comparing the 

production obtained with the Triple Crown and 

Thornfree varieties, the increase in the index 

was much higher in the reference year 

compared to 2016 and was 103.1 and 120.9%, 

respectively. 

Studying the increase in production over the 

years, we record that in the Arapaho variety 

this index increased by 49.2%, in the Triple 

Crown with 101.0%, and in the Thornfree 

variety by 96.7%. 

The largest cumulative production was 

recorded in the Thornfree variety - 12.73 t / ha 

followed by the Triple Crown – 11.62 t/ha and 
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Arapaho – 6.38 t/ha. These results of the 

blackberry productions are closely related to 

the biological particularities of the variety. 

The average yields were well below the yields 

recorded by blackberry producers in countries 

with advanced technology. 

Practically over the two years, the average 

production ranged from 3.19 t / ha to 6.36 t / 

ha. Lower values of the index in question were 

recorded for the Arapaho variety – 3.19 t/ha. In 

the Triple Crown variety there was a 

production of 5.81 t/ha or an increase of 82.1%, 

while in the Thornfree variety the production 

was 6.36 t/ha, or an increase equivalent to 

99.4%. 

The results show that the Arapaho, Triple 

Crown and Thornfree varieties have a higher 

production reserve because the potential of 

Arapaho variety is of 10-12 t/ha and Triple 

Crown and Thornfree varieties of 12-15 t/ha. 

In order to have high economic efficiency 

within the company, it is necessary to strictly 

adhere to those economic rules that form the 

main skeleton of economic laws and to 

minimize possible investment in production. 

For production to be effective, it is necessary to 

get a higher production volume at a lower cost 

and at a higher price. 

During the research, the price varied from 29.5 

lei/kg to 40 lei/kg. The lowest price was 

recorded for the Thornfree and Triple Crown 

varieties, and the largest for the Arapaho 

variety. If the Thornfree and Triple Crown 

varieties were sold on average by 29.5 lei/kg, 

then the Arapaho variety had a much higher 

index of 40.0 lei/kg, or an increase of 35.6%. 

This price increase in the Arapaho variety was 

possible due to the fact that this variety has an 

earlier maturation compared to the other 

varieties studied and in that period there is a 

lack of blackberries on the domestic as well as 

the external market. When the Thornfree and 

Triple Crown varieties are matured, the 

harvesting period is longer than the Arapaho 

variety, and other suppliers such as Serbia, 

Belarus, Ukraine and Russia already appear on 

the foreign market, and the cost of production 

decreases. 

The sales revenue is an indicator that is formed 

from the production of blackberries obtained 

per unit area and the realization price. The 

investigations carried out with the culture of the 

blackberries show that the income from sales of 

the varieties studied ranges from 127000 lei/ha 

to 187620 lei/ha. 

In the course of the research, the lowest sales 

revenue was recorded for the Arapaho variety 

and constituted 127000 lei/ha, compared to the 

Thornfree and Triple Crown varieties, where 

the index was 187620 lei/ha and 171390 lei/ha. 

The sales revenue margin for the Thornfree and 

Triple Crown varieties in comparison with the 

Arapaho variety amounted to 47.7 and 35.0%, 

respectively. 

The cost of production is an indicator that 

combines all the investments to obtain the 

respective production, such as planting, 

phytosanitary treatment and fertilization, 

harvesting, budgeting and so on. 

The carried out investigations show that the 

cost of production of varieties studied ranges 

from 27460 lei to 39330 lei/ha. 

Based on the biological particularities of the 

variety, the highest value of the mentioned 

index was recorded in the Thornfree variety - 

39330 lei/ha. Further in declining order, it is 

placed the Triple Crown variety - 37290 lei/ha 

and the Arapaho variety - 27460 lei/ha. 

The difference between the varieties with early 

maturation such as Arapaho and the ones with 

late maturation at this chapter constituted 

98830 lei/ha and 11870 lei/ha, or an increase of 

35.8-43.2%. The increase in the cost of 

production was due to the higher harvest of the 

varieties. 

 
Table 4. Economic efficiency of the production of 

blackberries according to the biological particularities of 

the variety 

Variety 

Sale 

price, 

lei/kg 

Sales 

revenue, 

lei/ha 

Cost of 

production, 

lei/ha 

Profit, 

lei/ha 

Profitability 

level,  

% 

Arapaho 40.0 127600 27460 90540 362.5 

Thornfree 29.5 187620 39330 148290 370.0 

Triple 

Crown 
29.5 171390 37290 134100 359.6 

 

The profit of production is the difference 

between the profit from sales and the cost of 

production. In fact, during the research, the cost 

of production was influenced by the biological 

characteristics of the variety and ranged from 

90540 lei/ha to 148290 lei/ha. The varieties in 

the study recorded different values for that 

chapter. The lowest profit of production was in 
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the Arapaho variety - 90540 lei/ha. The Triple 

Crown variety is still growing with a yield of 

134100 lei/ha and the Thornfree variety with a 

value of 148290 lei/ha of the study index. 

Therefore, the values obtained were basically 

correlated with the values recorded in previous 

indicators, such as sales revenue and cost of 

production. 

The level of profitability is the final index that 

demonstrates how the capital investments that 

were directed to the production of blackberries 

evolved and what interest brings us that money 

invested in production. 

The investigations made point out that the level 

of profitability is influenced by the biological 

particularities of the variety and it ranged from 

359.6% to 370%. This level of profitability is 

quite high and not in vain many fruit growers 

chose to plant blackberries. 

Based on the biological characteristics of the 

variety, the profitability level of the Triple 

Crown variety amounted to 359.6% followed in 

an ascendant order by the Arapaho variety with 

362.5% and the highest value of the given 

index was obtained in the Thornfree variety - 

370, 0%. 

Therefore, the biological particularities of the 

variety influence the economic efficiency of 

production of blackberries. For the species 

concerned to be more effective, it is necessary 

to increase fruit production to a surface unit 

and to plant varieties with early maturation, as 

there is a shortage of the product in question 

both on the domestic market and on the 

external market. 

 

CONCLUSIONS 
 
1. The smallest values in the fruit compartment 

on the plant were recorded in the Arapaho 

variety - 160 pieces followed by the Triple 

Crown and Thornfree variety, where the 

quantity of fruits consisted respectively of 283 

and 598 pieces. The amount of fruits in the case 

of the varieties given in comparison with the 

Arapaho variety was 76.8% and 273% 

respectively. 

2. A lower value of the average mass of a fruit 

was found in the Thornfree variety of 6.4 

grams, but in the Arapaho and Triple Crown 

varieties, this index increased and consisted 

respectively of 10.8 and 12.4 grams, or an 

increase of 68.7% and 93.8% compared to the 

other variety. 

3. Over the two years of research, the average 

yield ranged from 3.19 t/ha to 6.36 t/ha. Lower 

values of the index in question were recorded 

for the Arapaho variety – 3.19 t/ha. In the 

Triple Crown variety there was a production of 

5.81 t/ha or an increase of 82.1%, while in the 

Thornfree variety the production was 6.36 t/ha, 

or an increase equivalent to 99.4%. 

4. Depending on the biological characteristics 

of the variety, the profitability level was 

359.6% for the Triple Crown variety, then for 

the Arapaho variety increased to 362.5% and 

the highest value of the given index was 

obtained in the Thornfree variety - 370 0%. 

5. According to the obtained results in the 

central area of the country, in the two-year of 

experiment, it can be mentioned that larger 

blackberry production was recorded in the 

Thornfree and Triple Crown varieties and 

smaller in the Arapaho variety. In terms of 

economic efficiency, practically all varieties 

recorded the same level of profitability. 

6. We propose that, for the foundations of the 

Arapaho blackberry plantations, whose stems 

have an erect growth, the planting distance 

between plants per row should be reduced, 

which would allow to increase the productivity 

of the plantation and achieve a higher level of 

profitability after marketing production at a 

higher price. 
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