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Evaluation of Promising Ber (Ziziphus mauritiana Lamk.) Genotypes in
Bahoukalat in Sistan and Baluchestan Province in Iran
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Table 1. Local name and important characteristics of the studied ber genotypes

S0

Genotype  Local name st Characteristic S
B1001 Behzadi sl Mid-ripening, elongated/ovate fruit, light green fruit skin at maturity s e s Ol 93 00 Sy E55 ¢ pane 0eiS 0 o ¢ w0e
B1002 Soopi - Eérly-ripening, elor?gated and oval-shaped fruit, light green fruit skin at maturity, slightly rough <oy mlaw ¢ 05 5 fsb Oloj 5o 0T ey Ky JS ooy 5 0ES 0 e ¢ p35)
i skin surface, and crisp pulp 35 oge i S (olob WS

B1003 Sibi Sefid e Early-riperlwing, high yield, I.arge fruit, round-shaped fruit, light green, glossy fruit skin at maturity, — 5— b olej ss o pe oy Ky ope Ji_: “_,_d SYFYRAAN Jil,.; (355
smooth skin surface, and crisp pulp 35 0 i (oo gy pela 5 ol s

B1004 Sibi Seyah ol o Late-ripening, high yield, relatively spherical fruit and dark-colored skin. 0 gy 8555 (603 63,5 B0 g W5 Shos ¢ ) 13
B1005 Farzadi 35,5 Mid-ripening, low yield, elongated and oval-shaped, relatively small fruit 0B 5 e 0 kiS  ga ¢l 5> Shae (o s0ke
B1006 Hanifi > Late-ripening, elongated, ovate, thick fruit, with dark green fruit skin at maturity o5 s o Oloj 33 OT 0 gn S gy 555 538 (& s oS o gn ¢ o) 53
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Table 2- Meteorological information of Bahookalat in 2016 and 2017 (Sistan and Baluchestan Meteorological Station)

Glas (sles S S sles Kk Gl (sles 4oy iy sles oS bes it Sl
(51,8 5l 4 53) (1,8 e 4 y3) (1,8 ol o y3) (51,8 o 4 y3) (1,8 Sl e y3) (e o) S
Absolute Minimum Mean Minimum Absolute Maximum Mean Maximum Mean Temperature Rainfall Evaporation
Month s Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C) (°C) (mm) (mm)
2016
April RYESYR 16.0 22.8 44.0 39.8 31.3 0.0 149.7
May Cigusl 25.0 27.7 48.0 434 35.5 0.0 232.2
Jun sls & 25.0 29.0 43.0 38.8 33.9 15.0 307.2
July % 28.0 29.5 42.0 39.7 34.6 0.0 316.5
August sls e 26.0 27.3 43.0 375 324 0.0 269.5
September o3 19.0 24.9 44.0 39.3 321 0.0 218.0
October e 14.0 18.7 40.0 37.2 27.9 0.0 204.1
November oLt 13.0 17.5 39.0 343 25.9 3.0 156.0
December 5T 6.0 141 31.0 27.9 21.0 0.0 107.6
January ©> 3.0 10.9 30.0 26.0 18.4 0.0 99.1
February e 11.0 14.9 32.0 28.8 21.8 16.0 108.4
March Nt 12.0 17.8 36.0 315 24.6 30.0 117.4
2017

April R 17.8 21.3 47.0 38.1 29.7 0.0 179.5
May gyl 18.0 21.9 48.0 38.8 30.2 0.0 264.4
Jun sls & 28.0 30.4 48.0 42.9 36.6 0.0 314.4
July ™ 27.0 29.1 46.0 40.3 34.7 0.0 294.8
August sls e 24.0 27.5 43.0 37.2 32.4 23.0 2514
September 22 A 25.8 24.0 41.0 38.5 322 0.0 2375
October o 21.6 19.0 43.0 38.7 30.7 0.0 164.4
November ouT 12.0 16.5 39.0 325 245 0.0 133.5
December 5T 7.0 27.3 31.0 27.3 12.6 60.0 76.2
January © 6.0 11.7 28.0 22.4 17.1 49.0 73.8
February o 2.8 9.8 35.0 26.7 18.3 14.0 110.4
March Al 14.0 16.5 39.0 35.5 26.0 0.0 135.01
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Fig.1. Shape of fruit and stone of the six studied ber genotypes
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Table 3. Mean comparison of fruit yield, fruit length, fruit stone length and diameter

among ber genotypes in 2016 and 2017

S5 304 zjﬂ..o
(r;,l:f) (o 8le) 0900 Jsb (o 5l) anun J 5k (o sile) azen Lo
Fruit yield tree! Fruit length Stone length Stone diameter
(kg) (cm) (cm) (cm)
Year Ju
2016 110.67a 4.10a 2.35a 1.00a
2017 101.82b 4.00b 2.30b 097b
Genotype s

B1001 107.70c 4.11b 2.37bc 1.04b
B1002 101.20d 4.58a 2.05d 1.13a
B1003 120.64a 3.83c 2.08d 1.09ab
B1004 117.62a 3.94bc 2.66a 0.69d
B1005 77.10e 3.74c 2.31c 0.88c
B1006 113.17b 4.12b 2.47b 1.05b
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é"" 53 Sl

Means, in each column and for each factor, with at least one letter in common are not
significantly different at the 1% probability level using Duncan’s Multiple Range Test.
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Table 4. Mean comparison of fruit weight, moisture and ash contents of ber genotypes

S5 55 (05 o500 0 Casby Ay FeSE Aoy
Genotype Fruit weight (g)  Moisture content (%)  Ash content (%)
B1001 24.8b 81.16¢ 2.90a
B1002 14.4c 86.42ab 1.90cd
B1003 29.0a 86.24ab 1.51d
B1004 28.1a 85.20b 2.71ab
B1005 10.1d 87.40a 2.59ab
B1006 23.1b 82.44c 2.25hc
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Means, in each column, with at least one letter in common are not significantly
different at the 1% probability level using Duncan’s Multiple Range Test.
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Table 5. Mean comparison of total soluble solids (TSS), total acidity (TA), sugar: acid

ratio, and vitamin C contents in fruit of ber genotypes
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Means, in each column, with at least one letter in common are not significantly

different at the 1% probability level using Duncan’s Multiple Range Test.
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Fig.3. Pearson correlation matrix showing the relationships among morphological, yield,

and fruit quality traits across six genotypes (df = 4). Blue and red circles indicate positive

and negative correlations, respectively, with color intensity and circle size representing

the magnitude of the correlation coefficient (r).
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ABSTRACT
Saboki, E. 2026. Evaluation of promising ber (Ziziphus mauritiana Lamk.) genotypes in bahoukalat in
sistan and baluchestan province in Iran. Seed and Plant, 42, pp.91-114 (in Persian).

The economic potential of ber production in southern part of Baluchestan in
Iran necessitates investigations on the adaptability, performance, and quantitative and
quality fruit characteristics of available ber genotypes to identify the superior genotype(s)
for the development of this crop in the target areas. In the present study, six promising
ber genotypes (B1001, B1002, B1003, B1004, B1005, and B1006) were evaluated
using randomized complete block design with four replications in Bahukalat
Tropical Fruit Research Station in Chabahar County, Iran, in 2016 and 2017. All six
genotypes belong to Indian ber species (Ziziphus mauritiana) and were collected from
Rask county in Sistan and Baluchestan province. Genotypes B1003 (120.64 kg tree) and
B1004 (117.62 kg tree™) produced the highest fruit yield, respectively. These
two genotypes also had the highest fruit weights, respectively, and their fruit shapes
were approximately round to spherical. Genotype B1004 had the highest vitamin C
content. Based on the findings of this study, genotype B1003, considering its high
fruit yield and desirable fruit quality, can be recommended for cultivation in
southern Balochestan and other similar warm and humid regions of the southern
provinces in Iran.
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Introduction

Ber (Ziziphus mauritiana Lam.), a member of the family Rhamnaceae, is widely
distributed across diverse geographical and climatic conditions, resulting in considerable
genetic and phenotypic diversity (Pareek and Sharma, 1991). Previous studies have
demonstrated substantial variation among ber genotypes in fruit size, shape, yield, and
physicochemical and nutritional characteristics, indicating considerable potential for
selecting superior genotypes (Mirheidari et al., 2022; Kumar et al., 2024b). However,
genotype performance may vary with environmental conditions, and genotypes that perform
well in one region may not necessarily exhibit similar performance elsewhere.

In southern Iran, particularly in southern Balochestan, ber production is constrained by
the predominance of small-fruited local genotypes, limited water availability, and insufficient
access to improved germplasm. Although the region has considerable potential for ber
cultivation, comparative information on the fruit morphological, fruit yield-related and fruit-
quality characteristics of locally available genotypes remains limited. Therefore, identifying
genotypes that combine desirable yield and fruit-quality attributes with adaptation to regional
conditions is important for future cultivation and breeding programs.

The present study aimed to evaluate six ber genotypes using fruit morphological, fruit
yield-related, and fruit quality characteristics under the environmental conditions of southern
Balochestan and to identify superior suitable for cultivation in target areas.

Materials and Methods

This study was carried out to evaluate and quantitfy fruit morphological, yield-related, and
quality traits of six promising ber genotypes of (Ziziphus mauritiana); B1001, B1002, B1003,
B1004, B1005, and B1006, using randomized complete block design with four replications
in Bahukalat Tropical Fruit Research Station in Chabahar county, Iran, in 2016 and 2017.
Each replication consisted of three trees of each genotype planted at of 6 x 6 meters spacing
arrangement.

The mean values of the three trees were used for statistical analysis. The vegetative phase
of the research project was conducted from 2006 to 2011. To allow all trees to reach full
bearing stage. The second phase of the research project was initiated after five-year intervals
to evaluate reproductive traits, including fruit quantitative, yield-related, and fruit quality
characteristics.

The evaluated fruit traits included fruit weight, fruit length, fruit diameter, fruit shape,
stone weight, stone length and diameter, pulp percentage, total soluble solids (TSS), total
acidity (TA), the TSS: TA ratio, vitamin C content, fruit moisture content, and ash content.
The collected data were analyzed using SAS software, and mean comparisons were
performed using Duncan’s multiple range test at the 1% probability level.

Results and Discussion
The highest yields were recorded in genotypes B1003 (120.64 kg tree) and B1004
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(117.64 kg tree’?), respectively. Significant differences in fruit weight were observed among
the evaluated ber genotypes. Genotype B1003 had the highest fruit weight (29.0 g), followed
by B1004 (28.1 g). Genotype B1005 had the highest fruit moisture content (87.4%), which
was statistically comparable to that of B1002 (86.42%) and B1003 (86.24%). Variation in
fruit yield-related traits have also been reported by Kumar et al. (2024b).

Genotype B1001 had the highest TSS content and the lowest moisture content, whereas
B1005, which had the highest moisture content, had the lowest TSS content. Pulp percentage
exceeded 90% in all evaluated ber genotypes, the genotype B1002 had the lowest stone
weight (0.74 g). Genotype B1006 had the highest total acidity, however vitamin C content
ranged from 223 mg 100 g in B1001 to 406.9 mg 100 g! in B1004. Singh and Misra (2011)
also reported differences for quality traits in ber (Zizyphus mauritiana Lamk.) genotypes

Fruit weight was strongly and significantly and positively correlated with fruit yield (r =
0.86), fruit diameter (r = 0.98), stone weight (r = 0.88) and pulp percentage (r = 0.62). In
contrast, fruit weight was significantly and negatively correlated with the fruit shape index
(fruit length: diameter ratio) (r = -0.86).

The results of the present study revealed considerable variation among the six promising
ber genotypes for fruit morphological, fruit yield, fruit quality traits. This variation indicates
differences in the genetic potential of the studied ber genotypes and their responses to the
environmental conditions of the region. Kumar et al. (2024b) have also reported similar
diversity in fruit characteristics of ber (Zizyphus mauritiana Lamk.) genotypes.
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