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The pomological characteristics of five varieties and one wild form of jujube progenies were examined in the
experimental orchard of the Institute of Agriculture in Skopje during 2002—-2004. The seeds from the varieties: Zu tao
czao, Da baj czao, Kitajski 2A, Ja czao, Vahshski 45-2, and Wild midleasiatic jujube type were obtained by open
pollination. Some characteristics of the fruits such as: mass of the fruits (g), fruit density (g/cm®), mass of the seed
(9), and randman (%) were investigated in 7-9 years old jujube seedlings grown from that seed material and planted
in the frames of a breeder field. A dominant mother effect in the inheritance was registered in the mass and density of
the fruits. For instance: the variety Kitajski 2A and the types from its progeny were characterized by the greatest mass
of the fruits, while, the greatest density was found in the fruits of the variety Da bai czao and the types from its prog-
eny. The greatest mass of the seed was recorded in the variety Kitajski 2A, while the biggest average mass of the
seeds was characteristic for the progeny of the Ja czao variety.
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INTRODUCTION

The jujube is a relatively new fruit kind
which slowly but surely spreads in the fruit or-
chards. The characteristics, such as the late start of
vegetation (late April), late blooming (the begin-
ning of June) and long period of blooming (1-2
months), as well as the resistance to drought, make
this fruit crop very interesting for growing in the
present conditions of frequent climate changes. In
our decades-long experiences in the breeding of
this fruit kind there have been no records of falling
or reducing of the yield in some critical years, un-
like of some of the traditional fruit kinds as plum,
apricot, almond, etc. Because of the genetic predis-
positions to resist to the external factors, the breed-
ing programmes for this fruit kind are targeted in
the direction of increasing of the size and quality of
the fruits. There is a limited number of jujube varie-
ties with large fruits. The fruit weight, fruit size
and seed weight showed high genetic advance. The
genetic advance expressed as a percentage of mean

ranged from 12.48 % (fruit length) to 61.16 %
(yield/plant) [1]. More and more work is being
done to increase the randman and the time of keep-
ing of the fresh fruits. Hence, the main goal of this
work is to obtain types with improved fruit charac-
teristics through a mass selection among the jujube
varieties progenies.

EXPERIMENTAL SECTION

The investigations were performed under con-
ditions of selection orchard with planting distance of 4
x 2 m, planted in 1997 with two years old seedlings of
jujube varieties. In the investigation period plants
were 7-9 years old, which means that they were at the
beginning of full fruitfulness The plants were grown
without intervened pruning, left to develop naturally
shaped crown, specific for each genotype. 131 geno-
types (62 % surviving plants, because of difficulties in
transplantation) of progenies, obtained by open polli-
nation between six jujube introduced genotypes are
examined. 35 seedlings of each mother variety are
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planted in. As a control 3 trees of six mothers varieties
with grafted technique "whip grafting” in 1998 were
used. The classification, according to the size of fruits,
was performed by Sinko [2] in three groups: with
large, medium and small fruits. In the group with
large fruits the varieties/types with a mass of fruit
greater than 12 g were included. The group with me-
dium fruit size included varieties/types with a mass of
fruit from 7 to 10 g. The varieties/types with a mass of
fruit below 7 g belonged to the group with small fruit
varieties.

The mass of fruits and stones, fruit density,
and randman were analyzed. The examined properties
varied and were statistically processed according to
Mudra [3] in two levels of probability (0.05 and 0.01).

RESULTS AND DISCUSSION

The mass of the fruits unified the total
quantitative characteristics of the jujube varieties
and types [4]. The fruit weight per fruit had low
heritability along with low genetic advance,
indicating that dominance of epistatic effect was
considerable on these characters, and hence a little
improvement was possible through selection [1].
Yield of zizyphus genotypes had a significantly
positive correlation with the spread, fruit weight
and stone size. The fruit size had a highly positive
correlation with the fruit weight and stone size.
Fruit weight, fruit size and stone size were the main
parameters for a yield which contributed via fruit
weight [5]. From the variety Zu tao czao progeny
analysis it was determined that the type 37/1 had

the biggest mass of the fruits (13.4 g), which is
twice bigger than the average mass of the Zu tao
czao progeny fruits (7.6 g) or for about one-third
bigger (9.5 g) than the fruit mass of the mother va-
riety (Table 1). Actually, 25 % of the progeny types
had bigger mass of the fruits than the variety Zu tao
czao. The high heritability of these characteristics,
coupled with genetic advance for yield (kg/plant),
pulp/stone ratio, indicated that it was probably due
to an additive gene effect [6]. Heritability was high
for fruit weight (97.2 %) and size (87.9 %),
pulp/stone ratio (87.5 %) and seed weight (84.6 %)
in jujube at Hisar [1]. There were significant posi-
tive correlations between fruit yield, fruit set, and
pulp/stone ratio of jujube (cv. Umran), whereas the
yield had significant negative correlations with fruit
drop and stone weight [1].

There were recorded large differences in fruit
density between the types from the Zu tao czao va-
riety. The type 22/1 had the smallest stone from the
types in the progeny. Actually, 80 % from the types
had the smallest stone, and about 40 % greater
randman than the mother variety.

The statistical analysis showed no significant
differences between the mother variety and an
average of the types. The type 37/1 deviated sign-
ificantly with regard to all parameters.

With the comparative analysis of the character-
istic data (Figure 1) it was determined that minor neg-
ative dependence between mass of the fruit and fruit
density existed, as well as a slight positive depend-
ence between the mass of the fruit and the mass of the
stone (seed).
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Figure 1. Dependence between fruit characteristics of all progeny types. The primary y-axis is for values
of the mass of fruits, and the secondary y-axis is for the mass of stone and density of fruit.
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From this figure it can be seen that types
with small fruits had stronger variation in the fruit
density, while the types with larger fruits had great-
er variation in the stone (seed) mass. Generally, the
types with smaller fruits had higher density of fruit,
with rare exceptions. The data analysis showed no
statistical difference between the variety and the
average of types in relation to stone mass (Table 1).
42-50 % of the types showed a significant differ-
ence and 17-20 % of the types had very significant-
ly less mass of the stone than the mother variety.

In the variety Da baj czao the largest density
of the fruits had the mother variety Da baj czao
(Table 1). The highest mass of the fruits had the
type 3/2. This type statistically deviated very signif-
icantly from the mother variety in terms of the mass
of fruits and from the 24 % of the types in progeny.

The type 6/2 had the lowest stone mass
(Table 1). The highest randman had the same type
6/2. 40 % of the types had a higher randman than
the mother variety. There were no statistically
significant differences between the mother variety
and an average of the types, and individually
among the types in progeny in terms of stone mass.
The progeny of the mother variety Da baj czao had
on average the smallest mass (6.3 g), but also the
biggest density of the fruits (0.600 g/cm?),
compared with the other progenies. Because of the
small fruits, the progeny of the mother variety Da
baj czao, besides the smallest mass of the seed
(0.43 g), had almost the lowest percent of the fruit
randman, excluding the Ja czao progeny (Table 1)

Table 1. Fruit characteristics of the varieties Zu tao czao, Da baj czao, Ja czao and their progenies

Variety/ Fruit Density Stone Randman Variety/ Fruit Density Stone Randman Variety/ Fruit Density Stone Randman

Type mass mass Type mass mass Type mass (g/cm3) mass
(9 (glem®) (g) (%) (9) (g/cm®) (9) (%) (9) (9 (%)
Zu tao Da baj Ja
Cza0 95 0.613 061 936 Cza0 48 0814 031 935 Ccza0 6.0 0508 047 92.2
X X X
P 10/1 94 0537 034 964 p 13/2 49 0636 059 880 P 12/3 79 0.738 0.81 89.7
11/1 3.8 0.691 0.39 89.7 14/2 9.1 0.448 0.39 957 13/3 45 0.957 056 87.6
13/1 4.1 0539 050 87.8 15/2 3.1 0.660 0.32 89.7 14/3 10.0 0.621 0.73 92.7
R 15/1 41 0.774 035 915 R 17/2 59 0602 037 937 R 153 47 1.000 052 88.9
16/1 7.2 0571 058 919 18/2 80 0.650 0.55 93.1 16/3 6.4 0552 031 95.2
17/1 10.7 0.669 0.69 93.6 19/2 7.1 0.607 045 937 17/3 7.4 0500 0.50 93.2
O 18/1 64 0621 053 917 o0 21/2 7.1 0634 032 955 o 19/3 45 0.682 0.38 916
20/1 123 0515 0.64 9438 22/2 4.7 0.734 035 926 20/3 10.7 0530 0.57 94.7
21/1 89 0.622 0.86 90.3 23/2 6.0 0588 0.34 94.3 21/3 115 0532 056 95.1
G 22/1 11.7 0539 033 972 G 25/2 76 0598 049 936 G 22/3 82 0.621 079 904
23/1 10.0 0546 0.46 954 26/2 6.3 0578 043 93.2 23/3 6.2 0569 056 91.0
25/1 9.0 0.621 0.40 95.6 28/2 8.2 0.603 045 945 24/3 11.4 0.543 0.72 93.7
E 26/1 89 0574 050 944 ©E 29/2 47 0553 038 919 E 25/3 54 0505 039 9238
27/1 35 0.729 0.38 89.1 3/2 109 0548 0.71 935 26/3 12.9 0527 096 92.6
28/1 10.2 0545 054 947 30/2 5.0 0.658 0.63 874 28/3 7.1 0511 056 921
N 29/1 47 0566 040 915 N 31/2 6.7 0549 046 931 N 30/3 114 0579 089 922
32/1 7.1 0573 074 89.6 32/2 6.1 0.616 0.39 93.6 31/3 75 0429 055 927
33/1 84 0542 0.42 95.0 33/2 4.6 0590 0.46 90.0 32/3 9.7 0.487 063 935
Y 34/1 71 0483 0.77 892 Yy 352 82 0509 045 945 Yy 33/3 57 0588 037 935
35/1 80 0.650 0.46 94.3 36/2 8.0 0.615 0.42 94.8 37/3 7.0 0.673 0.64 90.9
37/1 13.4 0472 059 956 37/2 4.8 0.667 0.45 90.6 38/3 104 0.443 0.61 94.1
6/1 54 0581 042 922 6/2 6.8 0544 0.25 96.3
7/1 54 0635 039 928 7/2 5.4 0593 047 913
8/1 31 0738 033 894 8/2 45 0.703 043 904
9/2 3.1 0674 0.36 884
Types Types Types
i 76 0567 050 934 X 6.3 0.600 0.43 93.2 i 8.1 0563 0.60 92.6
cvw = 39 14 30 2 CV% = 30 23 3 CVv% = 32 29 28 2
Lsdoos= 2.9 0.088 0.17 Lsdoos= 2.3 0.328 0.18 Lsdoos = 3.5 0.152 0.30
Lsdoos= 3.8 0117 0.23 Lsdoox = 3.1 0.437 0.23 Lsdoo: = 4.6 0.202 0.39
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A lot of variations existed in ber genotypes for
pulp/stone ratio. The pulp/stone ratio was maximum
in Sanur-6 and minimum in Punjab Chhuhara [7].
The pulp/stone ratio was the highest in Umran [1].
The same authors reported the highest pulp/stone
ratio in HB-2, a wild local strain of Z. jujuba.

The mother variety of Ja czao produced proge-
ny that on average insignificantly exceeded the moth-
er statistically in terms of the fruit mass (8.1 g) (Table
1). Actually, as a medium large fruit variety, Ja czao
gave progeny with big fruits, similar to the types in
the progenies of the varieties Kitajski 2A (8.9 g) and
Vahshski 45/2 (8.1 g) which had the largest fruits. As
well as in the other investigated progenies, the coeffi-
cient of variation in this progeny was the highest re-
garding the mass of the fruits (32 %).

The type 26/3 was characterized with the
largest mass of the fruits (12.9 g), which statistical-
ly very significantly deviates in relation to the fruit

mass of the mother variety Ja czao fruits. The type
26/3 statistically showed very significantly larger
mass of the fruits than 62 % of the types in proge-
ny. The type 16/3 was characterized with the
smallest seeds (0.31 @), and with the highest
randman of the fruits (95.2 %) from progeny (Table
1). In the progeny of the variety Ja czao the types
15/3 (1.000 g/cm®) and 13/3 (0.957 g/cm®) were
recorded, with significantly bigger fruit density
compared to types from all investigated progenies.

In the progeny of the mother form Wild
Midleasiatic jujube, which statistically had the
significantly biggest fruits, compared to the mother
(5.2 g) and the average of the progeny (7.4 g), the
type 35/4 (13.3 g) was characterized. The type 14/4
had statistically very significantly larger fruit
density (0.909 g/cm?®) than the average of the
progeny (0.548 g/cmd) (Table 2).

Table 2. Fruit characteristics of the varieties Wild M. jujube, Vahshski 45/2, Kitajski 2A and their progenies

Variety/  Fruit Density Stone Randman Variety/ Fruit Density Stone Randman Variety/ Fruit Density Stone Randman
Type mass (g/cm®) mass (%)  Type mass (g/cm®) mass (%) Type mass (g/cm®) mass (%)
(9) (9) (9) (9) (9) (9

Wild M. Vahshski Kitajski

juj_ube 52 0.813 032 938 45_/2 11.7 0534 056 95.2 Zé 13.1 0.652 1.01 923

(X) (X) (X)

P 10/4 46 0.821 045 902 P 11/5 7.1 0555 057 920 p 13/6 34 0.618 033 90.3
13/4 55 0.611 0.39 929 15/5 59 0.678 044 925 14/6 7.1 0534 054 924
14/4 5.0 0.909 0.28 944 16/5 49 0.671 047 904 21/6 22.2 0.49 0.62 97.2

R 16/4 18 0692 0.18 90.0 R 17/5 127 0474 0.62 951 R 22/6 16.0 0.500 0.84 94.8
17/4 9.4 0.635 0.59 937 18/5 80 0.615 054 933 24/6 105 0.430 0.62 941
18/4 5.6 0571 042 925 19/5 7.7 0527 0.40 9438 31/6 58 0537 047 919

O 19/4 6.0 0561 056 907 o 23/5 80 0630 042 948 o0 33/6 46 0.697 0.37 92.0
21/4 111 0.603 0.56 95.0 24/5 88 0583 0.65 92.6 37/6 3.9 0.780 051 86.9
22/4 6.5 0556 0.63 90.3 25/5 15.7 0506 055 96.5 40/6 8.6 0562 049 943

G 23/4 80 055 054 933 G 26/5 94 0452 093 90.1 G 41/6 103 0.493 0.57 945
24/4 8.3 0.447 0.43 948 27/5 4.5 0.600 0.37 91.8 9/6 5.8 0.592 053 90.9
25/4 6.0 0.667 0.45 925 31/5 6.2 0466 042 93.2

E 26/4 7.7 0503 063 918 E 32/5 102 0505 037 964 E
27/4 9.6 0.397 0.60 93.8 33/5 4.7 0734 049 89.6
28/4 7.9 0485 0.79 90.0 35/5 8.2 0577 057 93.0

N 29/4 11.8 0509 062 947 N 385 6.1 0.610 034 944 N
30/4 46 0505 051 889 6/5 9.2 0495 054 94.1
31/4 6.0 0.492 0.33 945 7/5 9.3 0472 062 933

Y 32/4 59 0457 043 927 Y Y
34/4 8.8 0.444 032 96.4
35/4 13.3 0591 0.70 94.7
37/4 9.1 0.448 0.41 955
Types Types Types
2 74 0548 049 934 X 8.1 0523 051 937 X 89 0511 054 939

Cv% = 36 25 30 2 cvn = 35 27 2 CVv% = 64 15 25 3

Lsdoos= 2.3 0.203 0.20 Lsdoos= 3.8 0.159 0.27 Lsdoos= 2.9 0.076 0.15

Lsdowx= 3.0 0.270 0.26 Lsdooz= 5.1 0.212 0.36 Lsdoos = 3.9 0.101 0.19
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In fact, Wild Midleasiatic jujube was
characterized with a larger variation of fruit density
in the progeny (Table 2), compared with other
progenies. Significant genotypic differences were
found in the seed characters of Z. jujuba varieties
[1]. Saran [5] observed variations in the stone size
of 35 cultivars of ber and reported that maximum
(3.72 cm) was in Ponda and the minimum (0.53
cm) in Illaichi. The type 16/4 had statistically very
significantly smaller seed than 59 % of the types in
the progeny (0.18 g), showing also significant dif-
ferences from the average of the types (0.49 g) in
the progeny (Table 2).

The mother variety Vahshski 45/2 belonged
to the group of jujube varieties with large fruits. Its
progeny was characterized with large fruits (8.1 g)
on average, but statistically insignificantly smaller
fruits than the mother variety Vahshki 45/2 (11.7
0). According to the dimensions of the fruits in the
progeny, the Vahshki 45/2 was just behind the vari-
ety Kitajski 2A. The type 25/5 from its progeny
was characterized with the largest fruits.

The fruits of this type were statistically very
significantly larger (15.7 g) compared with the av-
erage of the progeny (8.1 g) and also with the fruits
of the mother variety (11.7 g) (Table 2). It can be
noted, that the average of the types from this prog-
eny, estimated for all investigated characteristics
except fruit mass, was most uniform with the moth-
er variety, unlike other mother varieties (Table 2).

The best Zizyphus jujuba varieties for uni-
formity of fruit size were Ta-Pai and Hsueh-pai [2].
The type 38/5 was characterized with smaller seeds
without statistically significant difference in terms
to the mother variety and the average of the proge-
ny. The seeds of Zizyphus mauritiana trees taken
from five districts in Yunnan Province, China and
Narkum, Myanmar, were tested for their morpho-
logical characteristics, germination characteristics,
and the growth patterns of the seedlings and young
trees. A close relationship was found between these
characters and their geographical distribution and
climatic conditions [8].

The progeny of the Kitajski 2A mother varie-
ty (although few in number) was characterized with
exceptional examples. About 36 % of the types
from its progeny had larger fruit mass than 10 g.
The type 21/6 was characterized with the largest
fruit mass (22.2 g). Its fruits in average were statis-
tically very significantly larger not only from those
ones of its mother (Kitajski 2A) which had the
largest ones between investigated varieties, but also
from all types which were obtained from the proge-
nies. The goal of the investigation was actually ac-
complished with this type, producing types that

would be better than their mother varieties. In this
progeny another type 22/6 was obtained with statis-
tically significantly larger fruits (16 g), than the
mother variety and in relation to the other mother
varieties and types in the progenies.

Pewandi was considered to be the best variety
for commercial cultivation, having the largest fruit, a
high percentage of edible pulp and good skin colour
[1]. There were considerable differences among sev-
en ber cultivars in fruit weight (29.340 to 9.544 g),
fruit size (length 3.27-4.33 cm), pulp/seed ratio and
fruit quality in Ratta Kulachi, D. I. Khan, Pakistan
[1]. Even in an early stadium of hybrid seedling de-
velopment (in the first or second year) the genotypes
with large fruits size could be registered, especially
in the third fruit growth period, and that was very
useful for an early positive selection of the Chinese
jujube perspective types [9].

The type 21/6 was characterized with the
highest randman (97.2 %) among the varieties and
types (Table 2). The mother variety Kitajski 2A had
seeds with statistically very significantly higher
mass (1.01 g) compared with other varieties and
types in the progenies. The type 37/6 was charac-
terized with statistically very significantly larger
fruit density (0.780 g/cm?®) than its mother (0.652
g/cm?®) and compared with the average of the proge-
ny (0.511 g/cm®). A very significant difference was
recorded in the mass of the seeds of the type 13/6
which had the smallest seeds (0.33 g), compared
with the mother variety (1.01 g) and the average of
the progeny (0.54 g) (Table 2).

The determination of the genetic parameters
clarifies the investigated characteristic variation in
progenies (Table 3). The genotypic coefficient of
variation (GCV) is the highest for fruit and seed
mass compared with the other investigated charac-
teristics (fruit density and randman), but the pheno-
typic coefficient of variation (PCV) for these char-
acteristics was also higher, which indicates the
stronger influence of the environmental factors,
especially this refers to the characteristics of fruit
mass. The range of genetic variability of the seed
mass in each of the progenies was higher than GCV
of all progenies which indicates a stronger mother
influence on inheritance. The progenies of the
mother varieties Vahshski 45/2 and Ja czao had the
highest GCV for fruit and seed mass than the other
varieties (Table 3). The jujube progenies had the
lowest GCV for the randman characteristics of the
fruit, with an exception to the progeny of the varie-
ty Da bai czao. The estimates showed moderate
heritability (H?) for all investigated characteristics.
The high heritability, coupled with high genetic

Ipunosu, Q00. tipup. maill. 6uoitiex. nayku, MAHY, 37 (1), 15-21 (2016)
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advance (GA), was noted for progenies’ fruit mass.
It especially relates to fruit mass of the Kitajski 2A
progeny (H? 64.5 % and GA 39.7 %), which means
that in this variety it is much easier to obtain inher-
itance with high fruit mass genotypes through fur-
ther individual selection. The higher are the values
of GCV, heritability and genetic advance (GA) for

some characteristics, the same characteristics can
be more improved through the selection process
[10]. However, moderate to low heritability and
genetic advance suggested a polygenic influence
and quite weak additional gene effect (Kitajski 2A)
on the creation of the Chinese jujube fruit charac-
teristics (Table 3).

Table 3. Genetic parameters for some fruit characteristics of the jujube genotypes

Variety progenies

Characteristics range

Genetic parameters

(min-max) *GCV *PCV *H? *GA
(%) (%) (%) (% of mean)
Fruit mass (g)
Zu tao czao 2.5-17.2 19.0 384 540 20.1
Da bai czao 2.1-13.0 18.3 342 496 16.9
Ja czao 3.5-154 21.0 370 418 15.0
Wild jujube 0.9-15.2 154 350 57.9 19.7
Vahsh.45/2 4.2-17.1 235 441 443 19.0
Kitajski 2A 2.9-24.0 16.2 63.7 645 39.7
All progenies 0.9-24.0 16.6 246 573 15.0
Fruit density (g/cm®)
Zu tao czao 0.45-0.97 7.3 141 511 7.0
Da bai czao 0.39-0.98 13.2 22.1  40.0 8.7
Ja czao 0.42-1.27 11.7 274 585 15.6
Wild jujube 0.34-1.34 17.2 309 447 13.4
Vahsh.45/2 0.42-0.92 135 246 412 9.8
Kitajski 2A 0.44-0.84 6.6 179 56.9 9.9
All progenies 0.34-1.34 12.7 174 48.0 1.7
Seed mass (g)
Zu tao czao 0.17-1.05 17.4 325 488 154
Da bai czao 0.18-0.76 194 314 354 11.0
Ja czao 0.17-1.20 24.3 380 264 9.7
Wild jujube 0.14-0.87 20.2 36.1 439 154
Vahsh.45/2 0.25-1.17 26.7 426 247 10.2
Kitajski 2A 0.3-0.95 13.6 323 513 16.1
All progenies 0.14-1.20 4.3 145 628 9.2
Randman (%)

Zu tao czao 84.5-97.3 1.4 23 550 15
Da bai czao 83.3-97.2 9.2 18.0 527 9.2
Ja czao 84.5-97.4 1.8 29 332 0.9
Wild jujube 82.2-97.4 1.7 30 424 1.2
Vahsh.45/2 88.7-97.1 1.1 23 527 1.2
Kitajski 2A 81.4-98.0 1.6 39 536 2.0
All progenies 81.4-98.0 1.6 22 46.6 1.0

*GCV — Genotypic coefficient of variation, PCV — Phenotypic coefficient of variation,

H? — Heritability, GA — Genetic advance

CONCLUSIONS

The investigated characteristics: fruit density
and mass of the seed in the progenies of jujube va-
rieties showed that they were low dependent from
the mass of the fruit. Namely, the jujube types with
small fruits statistically had insignificantly higher

fruit density, but also the higher coefficient of vari-
ation of fruit density in relation to the types with
large fruits. Also, the jujube types with large fruits
had again statistically insignificantly higher mass of
the seed, with high coefficient of variation in rela-
tion to the types with small fruits. The sublimated
investigations showed that the mother varieties with
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medium to large fruits (Kitajski 2A, Vahshski 45/2,  [4] A. Markovski, L. Velkoska-Markovska, Investiga-

and Zu tao czao) had on average bigger mass of the tion of the morphometric characteristics of jujube
fruit, mass of the seed and fruit density than the types (Zizyphus jujuba Mill.) fruits in Republic of
average of the types in their progenies, while the Macedonia, Genetika, 47, 1 (2015), pp. 33-43.

varieties with small fruits (Ja czao, Da baj czao, [5] P. L. Saran, Studies on genetic divergence in ber
wild Middleasiatic jujube) had only bigger fruit (Zizyphus mauritiana Lamk.) germplasm, Ph.D.
density than the average of the types in their own thesis, CCS Haryana Agricultural -University,

progeny. The investigations showed that within the Hisar, India, 2005.

frames of jujube species it was very difficult to ob-  [6] K. H. Arunkumar, M. G. Patil, C. N. Hanchinama-
tain types with very large fruits, but genetic param- ni, 1. Shanker Goud, S. V. Hiremath, Genetic rela-
eters indicated that there were more chances to get ;lr?J?tShliFeJkﬂngéowgh ual‘ggogec‘)’feg’ggel_”tx tﬁéttze;‘égz
such examples from the seeds of varieties and types of cu)éumber (ZCECSmis sativus L), Karnataka J,
Wlt_h large frwt_s,_so I recommend to use open polli- Agric. Sci., 24, 4 (2011), pp. 497—500.

nqtlon or hybr!dlzatlon bet_vv_een varletles_ or types [7] S.G. Bharad, D. V. Mali, V. G. Ingle, M. A. Sa-
with large fruits for obtaining types with larger gane, Effect of time and severity of pruning on

fruits in the future breeding programs. physico-chemical characteristics and yield in ber
varieties, PKV-Research Journal, 26, 1/2 (2002),
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KAPAKTEPUCTHUKHU HA IIVIOJJOBUTE HA PA3JIMYHU IOTOMCTBA
Ol KHHECKA YPMA (Z1ZYPHUS JUJUBA MILL.)

Auekcangap MapkoBcKHu

3eMjoziesICKU UHCTUTYT, Y HuBep3ureT ,,CB. Kupui u Metoaunj“, Cronje, Penyonnka Makenonuja

Bo nepuogor 2002-2004 Bo onuTHHTE Hacaau Ha 3eMjOJUIECKHMOT MHCTUTYT BO CKOIje ce HCIUTYyBaHU
MOMOJIOIIKUTE KAPaKTEPUCTUKHU Ha MET COPTH M €JIeH TUB THIl Ha KuHecka ypma. Cemero ox coptute: XKy Tao u3ao,
Ja 0aj n3a0, Kurajcku 2A, Ja 113a0, Baxmicku 45-2 u o tunot J{uBa cpeqHoasucka ¢ J00MEHO 10 mat Ha CjI000aHO
ompartryBamwe. Kaj 7-9 roauiiHuTe cCaMOHHUIIM KHUHECKa ypMa JIOOHEHH 0J1 Toa ceMe, KOM C€ MOCaJIeHN BO CENIeKIIMOHO
1oJie, ce MCIIMTYBAaHU HEKOW KapaKTEPMCTHKU Ha IUIOJ0BHTE: Maca Ha IIoloBuTe (g), IycThHa Ha rmiogosute (g/cmd),
Maca Ha cemeTo (Q) u panamaHoT (%). JoMuHaHTEeH MajudH edeKT BO HaciedyBameTo € 3abenexaH Kaj mMacara u
rycTHHaTa Ha 1iiogoBuTe. Ha mpumep: co HajrojieMa Maca Ha IUIOJIOBUTE ce KapakTepusupa coprara Kutajcku 2A n
THUIIOBUTE O] HEj3MHOTO IOTOMCTBO, ZI0/IeKa CO HajrojieMa T'yCTHHAa Ha IUIOJIOBHTE CE KapaKTepHU3npa MajuHHCKaTa
copra /la 0Gaj 11320 W THNOBHTE O] HEj3MHOTO MOTOMCTBO. Hajronema maca Ha cemero e 3abenexaHa Kaj copraTa
Kurajckn 2A, nonexa co mpocedHo HajrojieMa Maca Ha CEMETO ce KapaKTepu3upa HOTOMCTBOTO OJ] copTaTa Ja 13ao.

Knyuynu 360poBu: KuHecka ypma; cio60AHO OIpaIlyBamke; COPTa; TUIT; IO

Ipunosu, Q00. tipup. maill. 6uoitiex. nayku, MAHY, 37 (1), 15-21 (2016)






