
Fruit Growing Research, Vol. XXXI, 2015

44
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Abstract

In Romania, the breeding program for currant begun 60 years ago. Till now from
autochthon black currant breeding program were obtained six black currant cultivars. The most
cultivated Romanian black currant cultivars are Abanos and Deea. But the requirements of the
growers and consumers are in continues change. Therefore it is very important the study of local
varieties, domestic and foreign ones, to find sources for new varieties resistant to diseases and
pathogens also with good quality of fruit, economically valuable. In the present paper we are
presenting seven quality indicators to six black currant genotypes to identify new valuable
resources for our actual breeding program. The study was conducted at RIFG Pitesti, Romania,
during 2011-2034, in a subdivided plot design with factorial arrangement 6x3, after the following
experimental scheme: A Factor - genotypes, with six graduations: a1=10-10-40, a2=10-10-38,
a3=10-10-10, a4=10-10-42, a5=10-2-16, a6=10-2-3. B Factor-the study year, with 3 graduations
b1=2011, b2=2012, b3=2013. For quantifying the fruit quality characteristics, some biometric fruit
quality indicators were made. Over the studied period the genotype 10-2-16 recorded the highest
size index value (27.53 mm) and the genotype 10-2-3 recorded the lowest value (23.56) to the same
indicator. The higher fruits firmness (0.90 N) and average weight of fruits (0.86g) were recorded
also to genotype 10-2-16. The data were statistically calculated by ANOVA-method, using Duncan
Test. (p=0.05).

Cuvinte cheie: coacăz negru, brix %, pH, determinari biometrice
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1. Introduction

Currently the focus is on the eating fruits and vegetables, which must to be introduced in daily
diet of consumers (Mladin, 2009). Currant fruits are rich in antioxidants, trace elements and other
biologically active compounds (Webb), but the flavor of these fruits makes them unattractive to
consumers of fresh fruits especially for children (Libeck, 2002, Kanpuss, 2004). Studies have shown that
after freezing period, the specific flavor of blakcurrants subsides, also the freeze does not destroy the
bioactive compounds. Thus the creation of black currant varieties suitable for freezing it is in the present
an objective to all fruit growing research centers (Mladin, 2009). Moreover, black currant breeding has to
achieve the following objectives: large and attractive fruits, long and green strigs, sweet taste, good
flavor, uniform ripening, good self-life, hand picked and, also high content of anthocianins, ascorbic acid,
firmness, acidity, soluble solids, brix (Laguale, 2007). In Romania the breeding program for currant was
beginning 60 years ago, the first Romanian black currant cultivar being Record (Botez, 1984) and till now
as a result of Romanian Black currant breeding program were obtained six black currant cultivars (
Mladin, 2009). The most cultivated Romanian black currant cultivars are Abanos and Deea. But the
requirements of the growers and consumers are in continues change. It is therefore very important the
study of local varieties, domestic and foreign ones, to find sources for new varieties resistant to diseases
and pathogens, also with good quality of the fruit, economically valuable (Petrisor, 2013). In the present
paper we studied seven quality indicators to six black currant genotypes to identify new valuable
resources for our actual breeding program.

2. Material and methods

The study was conducted at RIFG Pitesti, Romania, during 2011-2013. in an experimental plot
were plants were spaced 1 m apart in the row and 2.8 m between rows, a subdivided plot design with
factorial arrangement 6x 3  was applied after the following experimental scheme: A Factor - genotypes,
with six graduations: a1=10-10- 40*, a2=10-10-38*, a3=10-10-10*, a4=10-10- 42*, a5=10-2-16**,
a6=10-2-3**. B Factor- the study year, with 3 graduations b1=2011, b2=2012, b3=2013. The plants
are coming from two hybrid combinations (Ben Nevis x Abanos)* şi (Ben Hope x Abanos)**. The
experimental plot was emplaced in an alluvial soil which on 0-20 cm depth showing the following



Fruit Growing Research, Vol. XXXI, 2015

45

properties: clay content, Ø < de 0.002 mm (C)=17.7%; organic matter (H)= 1.82%; pHH2O =5.6. On the 20-
40 cm depth, these properties had the following values: C= 20.0%, H=1.72%, pHH2O=5.6. During the
study, the experimental field was spread irrigated and no chemical fertilization were used For quantifying
the fruit quality characteristics, some biometric fruit quality indicators were determined: average fruit
weight (g), average fruit strigs, number of fruits/strigs, fruit size index (cm), fruits firmness, soluble solids
contents and pH. Biometric indicators were determined by measuring each fruit with a caliper out of a
100fruits/sample. The size index of the fruit was calculated by formula: (height + 2xdiameter)/3, the
average fruit weight (g) by weighing 100 berries in each plot replication of berry yield. The fruit firmness
was determined with a SHIMPO DFS apparatus on 50 randomly selected berries from each replication.
Soluble solids content was determined in berry juice obtained from 10 fruits from every replication, by
means of digital refractometer (PR Series) and fruits pH with digital pH meter type IQ 150. The results
were statistically calculated by ANOVA-method, using Duncan Test.

3. Results and discussions

The analysis of quality indicators assessed at the six genotypes, averaged over study years,
revealed that the level of factor A (the genotype) has been assured statistically differences at four quality
indicators out of all seven studied. But, the average values of size index, pH, soluble solids (% brix), have
classified studied genotypes in two distinct statistically classes.

The differences recorded between the six genotypes, in averaged over the three years of study,
have classified the genotypes in two till five statistics classes (table 1).

On average for the three years of study the genotype 10-10-40 had registered the highest number
of fruits /rahys and that the highest average weight of clusters. The genotype 10-2-16 had recorded the
highest value at two indicators: fruit firmness and berry size index.

The genotype 10-10-42 had recorded the highest pH value (4.24) but the highest soluble solids
content was recorded by the genotype 10-10-10 (18.92% brix). On average for the six genotypes studied,
the highest values were recorded in 2012 with differences ranging till 4.6% for the size index, and till 6.8
% for soluble solids (table 1).

Table 2 presents the average values recorded by the studied genotypes in each year, to the
number of berries / cluster and berry weight, experimental factors interaction (AxB).  The analysis of
the number of berries/cluster showed that in 2011 and 2013 the genotypes were statistically divided into
three classes with differences ranging between them till 8.56% in 2011, and 10.3% in 2013 year; the
differences between genotypes in 2012 year were till 9.2%. The genotype 10-10-40, recorded the highest
value in all years of study, while the lowest values was recorded by the genotype 10-2-3.

Regarding the average weight of fruits, the values recorded  classified the studied genotypes in 3
statistically classes in each of the three years of study, the differences ranging from 7.3% to 9.1%, the
highest value 0.92 g /fruit was recorded to the genotype 10-2-16, in the year 2013 (table 2).

The average weight of fruits clusters. In 2011 year to all genotypes studied were recorded
differences not statistically insured, but the highest value of 5.90 was recorded to the genotype10-2-16
(table 3).

In 2012 and 2013 the highest values were recorded to the genotype 10-10-40 of 7.09g and
respectively 6.08g/cluster. Versus the other studied genotypes this genotype recorded differences
ranging between 53.95-25.09% in 2012 year, but in the year 2013 the differences versus the others
genotypes were between 53.30-23.83 % (table 3).

The fruits size index. The highest index value was recorded in 2013 at the genotype 10-2-16
(30.98 mm). In 2011 and 2012 years the recorded values divided the genotypes into two statistical
classes, but in 2013 year the genotypes were divided into three statistical classes. The differences
recorded between the genotypes ranging for 26% in 2012 till 22% in 2013 year (table 3).

The fruits firmness (N). In 2012 and 2013 the highest values were recorded to the genotype 10-
10-40, but in 2011 the highest value was recorded to the genotype 10-2-3. Also in 2011 between
genotypes studied no statistically assured differences were recorded, but in 2012 the genotypes were
classified in three statistically classes and in 2013 only in two classes.

In 2012 and 2013 the highest values, over 0,90 N/cm,2 was recorded to genotype 10-2-16
respectively 0,92 N / cm2 and 0.90 N/cm2 (table 4).

The fruits pH. In all studied years the genotype 10-10-42 recorded the highest pH values.
The average values of pH registered in 2011 were divided in the studied genotypes in five

statistical classes. The highest pH value was recorded in 2012 year (4.34) (table 4).
In 2013, this quality indicator divided the studied genotypes in four statistical classes with

differences ranging between 49.6 and 25.6% (table 4).
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The fruits soluble solids (% brix). Analyzing the average value of soluble solids recorded by the
studied genotypes in each year of the study show that in the three years of study the highest values were
recorded by the genotype 10-10-10. In 2011 year this genotype reached the value 19.5% brix.

In the studied period the lowest values of 15.26 % till 16.26 % were recorded by the genotype
10-10-40 (table 4).

4. Conclusions

Over the studied period the genotype 10-2-16 recorded the highest size index value (27.53) and
the genotype 10-2-3 recorded the lowest value (23.56) to the same indicator. On average on the three
years of study the higher fruits firmness (0.90 N) and average weight of fruits (0.86g) was recorded to
genotype 10-2-16, also. For this reason this genotype is indicated to be used in the next cross-
combinations.

In all studied years the genotype 10-10-42 recorded the highest pH values.
The average value of soluble solids recorded by the studied genotypes show that in the period of

study the highest values were recorded by the genotype 10-10-10.
From all studied genotypes we recommend two: 10-2-16 and 10-10-10 to be used in next black

currant breeding program.
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Tables

Table 1. The average values of fruits quality characteristics in the years of study

Genotype The
number

of berries
/ cluster

The berry
weight

(g)

The average
weight of

fruits
clusters (g)

The
fruits

firmness
(N)

The fruits
size

index
(mm)

The
fruits pH

The fruits
soluble
solids

(% brix).
10-10- 40 11.16 a 0.84a 6.25 a 0.56 b 24.54 bc 3.36 e 15.75 d
10-10-38 6.88 b 0.75 bc 3.87 b 0.55 b 23.29 cd 3.79 c 18.68 a
10-10-10 6.84 b 0.71 c 4.34 b 0.64 ab 25.73 b 4.07 b 18.92 a
10-10- 42 5.33 c 0.64 d 3.57 bc 0.67 ab 22.84 d 4.24 a 17.91 b
10-2-16 5.33 c 0.86 a 4.53 b 0.90 a 27.53 a 3.02 f 17.53 b
10-2-3 3.55 d 0.79 b 2.24 c 0.65 ab 23.56 cd 3.57 d 16.57 c
LSD 0.05 1.42 0.05 1.517 0.300 1.488 0.147 0.66
2011 6.60 a 0.76 a 4.32 a 0.76 a 26.53 a 3.79 a 17.9 a
2012 6.50 a 0.78 a 3.94 a 0.63 a 24.03 b 3.66 b 17.33 b
2013 6.45 a 0.76 a 4.13 a 0.59 a 23,18 b 3.58 b 17.47 ab
LSD 0.05 1.000 0.038 1.072 0.212 1.052 0.104 0.46
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Table 2. Evaluation of the number of berries / cluster and berry weight in the studied period

Genotype The number of berries / cluster The berry weight (g)
2011 2012 2013 2011 2012 2013

10-10- 40 12.06 a 11.13 a 10.3 a 0.88 a 0.86a 0.79 b

10-10-38 7.00 b 6.00 b 7.66 b 0.73 bc 0.79ab 0.72 bc
10-10-10 7.00 b 6.53 b 7.00 b 0.71 bc 0.71bc 0.71 bc
10-10- 42 4.66 bc 5.66 b 5.66 b 0.65 c 0.65c 0.62 c
10-2-16 4.66 bc 5.66 b 5.66 b 0.79 ab 0.86a 0.92 a
10-2-3 3.33 c 4.00b 3.33 c 0.79 b 0.79ab 0.79 b
LSD 0.05 2.99 2.70 2.18 0.08 0.09 0.12

Table 3. Evaluation of the average weight of fruits clusters and fruits size index in the studied
period

Genotype The average weight of fruits
clusters (g) The fruits size index (mm)

2011 2012 2013 2011 2012 2013
10-10- 40 5.57 a 7.09 a 6.08a 26.08 b 25.03 a 22.51 bc
10-10-38 3.52 a 3.63b 4.45ab 24.77 b 23.79 ab 21.31 c
10-10-10 4.48 a 3.43b 5.10ab 27.55 b 24.36 ab 25.29 ab
10-10- 42 3.73 a 3.19b 3.78b 24.50 b 22.59 b 21.42 c
10-2-16 5.90 a 4.30ab 3.39bc 25.78 a 30.98 a 25.82 a
10-2-3 2.73 a 2.00b 1.99c 25.32 b 22.63 b 22.73 abc
LSD 0.05 3.64 2.78 1.69 3.16 1.96 3.02

Table 4. Evaluation of the fruits firmness, pH and fruits soluble solids in the studied period

Genotype The fruits firmness (N) The  fruits pH The fruits soluble solids
(% brix)

2011 2012 2013 2011 2012 2013 2011 2012 2013
10-10- 40 0.45 a 0.79 a 0.56 b 3.51 d 3.36 b 3.20 c 16.26 d 15.26 c 15.73 d
10-10-38 0.49 a 0.72 bc 0.55 b 3.90 b 3.72 b 3.76 b 18.93

ab
18.2 ab 18.93 a

10-10-10 0.67 a 0.71 bc 0.64 ab 4.08 a 4.06 a 4.06 ab 19.5 a 18.33a 18.88 a
10-10- 42 0.79 a 0.62 c 0.67 ab 4.19 a 4.34 a 4.19 a 17.9 bc 17.95

ab
17.9 b

10-2-16 1.32 a 0.92 a 0.90 a 3.31 e 2.9 c 2.86 d 17.86
bc

17.63
ab

17.1 bc

10-2-3 0.86 a 0.79 b 0.65 ab 3.74 c 3.57 b 3.40 c 16.86
cd

16.60
bc

16.26
cd

LSD 0.05 0.86 1.12 0.10 0.12 0.33 0.31 1.13 1.54 0.92


