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Table 1- The names of collecting Ziziphus mauritiana L. genotypes
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Row Genotype Gathering location Row Genotype Gathering location
Vol> sl sling, Glice Sl Sl
1 8
Chloe-1 Minab chloe village Jask Jask city
9 Y6 VB sl Sls 9 Cé ez
Talar Minab talar village Jiroft Jiroft city
3 Voo, Ol%s, 10 AT RCREN Sl
Roodan-1 Roodan city Hashtbandi-4 Roodan city
. Y o, Ol%s, 1 AT RCREN S,
Roodan-2 Roodan city Hashtbandi-5 Roodan city
V oot oo, ob,s Sle
5 12
Hashtbandi-1 Roodan city Karian Minab city
6 JRERSLEES o9, 13 Vsl sz sbiws, Sle
Hashtbandi-2 Roodan city Chloe-2 Minab chloe village
V oot oo, Ad g Sl
7 14
Hashtbandi-3 Roodan city No Core Minab city
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Figure 1- Fruit and Leaf shap and core size of Rodan 1 Ziziphus mauritiana L. genotype
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Figure 2- Fruit and Leaf shape of Ziziphus mauritiana L. genotype of no Core of Minab
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Table 2- Analysis of the variance of traits related to the leaf of the jujube tree

&b 4,0 B B - . . .
S Spdeb Sy dsb S o0 Job Sy Ao Sy S 49
P e [ChlS)
Leaf length Leaf width Petiole length Fresh leaf weight Dry leaf weight
SOV df
390 <l
i3 2 0.021 0.02 0.03 0.04 0.0002
Tissue
Sty - - - - "
13 7.04 1.38 0.62 0.24 0.089
Genotype
s
26 0.031 0.053 0.0089 0.02935 0.001
Error
CcVv 2.3 5 5.09 14.1 9.3

** significant at one percent
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Table 3- Mean comparison of vegetative traits of the adjacent Leaf of jujube to study all genotypes studied

Spdsb Spdsb S yod Job Sy ol S SiS 38
Leaf length(cm) Leaf width(cm)  Petiole length(cm) Fresh leaf weight(g) Leaf Dry weight(g)
Vol
8.03cd 4.60de 1.63fg 0.81efg 034ef
Chloe-1
NG
7.10e 4.23ef 1.569 0.62fg 0.30fg
Talar
Y ol
9.60a 5.56a 2.10d 1.45a 0.87a
Roodan-1
Y ol
o 8.83b 5.53a 1.76f 1.40ab 0.59b
Roodan-2
Y s
. 6.46f 4.06f 2.63a 088def 0.41de
Hashtbandi-1
) s
9.63a 5.06b 2.35bc 1.03cde 0.51c
Hashtbandi-2
) gt
. 5.60g 4.53de 1.76f 0.53g 0.25g
Hashtbandi-3
Sl .
6.20f 3.369 1.03i 0.65fg 0.296fg
Jask
u
. 7 8.26¢ 5bc 1.73f 1.03cde 0.63b
Jiroft
) s
. 6.23f 4.23ef 1.50g 0.64fg 0.31fg
Hashtbandi-4
) (o
. 8.90b 4.53de 2.23cd 1.03cde 0.48cd
Hashtbandi-5
b
© ; 7.80d 4.63cd 2.43b 1.13bcd 0.62b
Karian
Y slz
7.83d 4.76bcd 1.93e 0.95cde 0.44cd
Chloe-2
PEIW SOPRY
4.56h 3.26g 1.26h 1.20abc 0.35¢ef
No Core
. s’;u
& oS 7.56 4,52 1.85 0.96 0.45
Total mean
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Table 4- Analysis of variance of Fruit of jujube

i gl goliTazyo g ol oL (339 O30 (P € og0 Job 030 (339
Sov df Fruity rate Tissue weight Fruit width Fruit length Fruit weight
|G
A 2 21.08 17.210.9 0.094 2132.25 0.94
Replication
sl " - .
13 4293.8 128.17** 0.70 2107.42"™ 1914
Treat
s
26 4.3 28 0.017 2110.77 0.884
Error
oo
Ol gy’ 231 9.5 5.26 30 48
CV

Mg b g Sl )3 s e oo S 4 NS 5
Ns and **, Non-significant and significant at one percent, respectively
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Table 5- Comparison of the average traits related to the fruit of the jujube tree for all studied genotypes

g oo ol 039 oguo (B ogro Job om0 (539
Fruity rate(Ton) Tissue Weight(g) Fruit width(cm) Fruit length(cm) Fruit weight(g)
\
o 129.67a 15.3e 3.07bc 3.23cd 21.43e
Chloe-1
N
82.67e 10.91f 2.23gh 3.1cd 14.03g
Talar
Vo olog,
59f 26.54a 3.50a 4.07b 30.78b
Roodan-1
Y QL}”
3% 10.20f 2.36fg 3d 13.53g
Roodan-2
Vo
. 129ab 17.96dc 2.96¢cd 3.1d 21.63e
Hashtbandi-1
T
. 39.33h 9.92f 2.26gh 3.06d 13.47g
Hashtbandi-2
Vo
] 125.67b 11.49f 2.23gh 3.36¢d 16.08f
Hashtbandi-3
Sl
117.67c 14.71e 2.56ef 3.23cd 16.43f
Jask
s
. 89d 11.53f 2.40fg 3.20cd 13.31g
Jiroft
V sans
. 59.33f 16.64ed 2.87cd 3.16cd 24.1d
Hashtbandi-4
Vo
89d 20.91b 2.80de 4.73a 27.2¢c
Hashtbandi-5
obs
K 128.67ab 18.73b 3.27ab 3.17cd 21.9e
Karian
Y sl
) 129ab 27.3a 3.47a 3.50c 35.26a
Chloe-2
ek G
48.33g 4.03g 2.06h 1.93e 5.43h
No Core
Sleo
& ok 98.38 15.46 2.6 3.9 19.47
Total mean
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Similarity letters indicate no significant differences
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Table 6- Analysis of variance of core of jujube

eti 29l daljidq,a awd Job Awd (P4 Qlond Cooled Awd 5 ()9 Cwd SUS (39
SOV df Core length Core width Core thickness Fresh weight of core Dry weight of core
s

o 2 0.027 0.012 0.005 0.007 0.11
Replication
e
13 0.349™ 0.022™ 0.015™ 0.108™ 0.86™
Treat
Uas
26 0.019 0.032 0.0042 0.4 0.18
Error
oyl
Slyeis 7.7 9.6 122 17.7 196
Cv

o sine pé g o, S mhaw jo jlo S i T4 NS
Ns and **, Non-significant and significant at one percent, respectively
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Table 7- Mean comparison of attributes of the core of jujube

£

s Jsb aid e s el ; S s
Alwd 5 (439 Awd LS (459
Core Core Core Fresh weight of © D ioht of ©
resh wei, 01 core! Ty wel 01 core!
length(cm) width(cm) thickness(cm) € & ywelg &
Vol
1.73cde 0.77a 0.53bcde 1.37ab 1.03a
Chloe-1
M
1.6fe 0.53d 0.48ced 1.15abc 0.81abcd
Talar
Vo olog,
1.93bc 0.60chd 0.50ced l.4a 1.05a
Roodan-1
Y ol
1.63dfe 0.57cd 0.47ed 0.82d 0.58cd
Roodan-2
T
. 1.63dfe 0.70ab 0.60abc 1.14abcd 0.88abc
Hashtbandi-1
Vo
. 1.7dec 0.53d 0.43e 0.82d 0.58cd
Hashtbandi-2
T
. 1.7dec 0.67abc 0.57abcd 0.92cd 0.55d
Hashtbandi-3
Sl
1.9bcd 0.57cd 0.53bcde 1.00cd 0.60cd
Jask
s
. 2b 0.60cd 0.50cde 1.02abcd 0.77abcd
Jiroft
V sans
1.83dbec 0.73a 0.63ab 1.03bcd 0.94ab
Hashtbandi-4
V sans
. 2.86a 0.57cd 0.47ab 1.2abcd 0.93ab
Hashtbandi-5
obsS
. 1.43f 0.77a 0.67a 1.13abcd 0.78abcd
Karian
Vool
1.67dfe 0.73a 0.63ab 1.25abc 0.88abc
Chloe-2
ek 9
1.6fe 0.60cd 0.50cde 1.30cde 0.70bcd
No Core
J5 oSk
1.8 0.64 0.54 1.3 0.79
Total mean

Similarity letters indicate no significant differences
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Table 8- Correlation coefficient of quantitative and qualitative traits

@ 2) 3 “@ &) (6) Q) ®) 9 a0 any a2 a3
Spdsb )
Leaf length (1)
SR 059 -
0.81 1
Leaf width (2)
S 0 J9) - -
0.51 0.45 1
Petiole length (3)
Sy P o " -
0.46 0.4 0.27™ 1
Leaf fresh weight (4)
SS 59 n - N .
0.71 0.66 0.47 0.76 1
Leaf dry weight (5)
0920 (139 . . -
0.38 0.32 0.39 0.04™  0.29™ 1
Fruit weight (6)
og0 J93
-0.01™ -0.02™ -0.05"™ -0.17™ -0.13™ -0.11"™ 1
Fruit length (7)
ogr0 (P ¢ . " o o
034" 027™ 04 0.18™ 0.04 0.877 -0.12™ 1
Fruit width (8)
a3
0.31* 0.08™ 0.06™ 0.01™ 01™ 027" -0.08" 0.07™ 1
Core length (9)
Dasd (P 4 . .
-0.17™ 0.001"™ 0.18™ -0.21™ -0.09™ 0.41™ -0.06™ 0.55™ -0.18™ 1
Core width (10)
Core o Cwlus
-0.29" -0.12™ 0.1"™ -0.29™ -0.12™ 0.38" -0.06™ 046~ -0.18"™ 087" 1
thickness(11)
dwd 5 g0 . . . N
09™ -0.13™ -0.06™ 0.03™ 0.06™ 037 0.13™ 049" 0.25™ 048" 042 1
Fresh weight core(12)
wwd LS ()39 " . - . . - -
02™ 0.14™ 019™ 0.06™ 0.21™ 053 0.31° 0.62 0.29° 048 0.347 0.84 1
Dry weight core (13)
g ol " . - - -
-0.24™ -0.24™ 0.13™ -0.43" -0.21™ 0.37° -0.04™ 047 -0.08™ 0517 048" 0.1™ 0.13™

Fruity rate (14)

Mg b g 03 Sy g gy e 3 loSae S 4 NS TS

***and ns, significant at the level of five and one percent and non-significant, respectively
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Figure 3- Dendrograms derived from cluster analysis of quantitative and qualitative traits of jujube genotypes
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Table 9- Intragroup distance within jujube genotypes based on quantitative and qualitative traits

@) 9l e Jomo 2955 0930 E94
Row Gathering location Intragroup variation
<l
1 ) 22.8
Minab
o
2 o7 182
Roodan
Sl
3 8.5
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o
4 T 23
Jiroft
Ly bl 1 93 (29,5 o abold Ve Jguar
Table 10- Intergroup genotype based on cities
@) 9l @e Joxo 2955 JB1 il
Row Gathering location Intergroup variation
o ol
1 o o 26.29
Roodan Minab
Sl ol
2 . 20.8
Jask Minab
JUS liseo o gil (3951 (0950 €995 -V Jgua
Table 11- Genetic diversity within ecotypes of jujube
@, &9l @o Jomo 35 J31 ilylg
Row Gathering location Intergroup variation
R
1 18.81
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Y ool
2 o 13.04
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“ e
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\
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o
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"
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Abstract

Introduction: Ziziphus mauritiana L., a perennial, evergreen plant from the Rhamnaceae family has
2n=2X=48 chromosomes. It is considered among the plants of tropical and semi-tropical regions, and
its geographical distribution includes Abyssinia, North Africa, Arabia, warm parts of Iran and India.
The spread of this plant in Iran is mostly in the western and southern regions, including the provinces
of Lorestan, Khuzestan, Kerman and Sistan and Baluchistan. Ziziphus mauritiana L., is one of the
most resistant fruit trees to harsh environmental conditions, especially drought, dehydration, salinity
and high temperature. This plant is well adapted to different environmental conditions and grows from
lowlands to heights of a thousand meters above sea level. Jujube (Ziziphus mauritiana L.) is one of
the tropical and subtropical fruit trees resistant to rigorous environmental conditions, especially
drought, dehydration, salinity and high temperature.

Materials and Methods: In order to carry out this research, the leaves, fruits and kernels of 14
Ziziphus mauritiana L., genotypes, which were implemented in Minab Agricultural Research Center
(located in Hormozgan province) in 2012, in the form of a completely randomized block design with
3 replications, as mother trees supplying grafts were collected and evaluated in University of Zabol
in 2016. Sampling was done in two stages to measure quantitative traits. The first stage took place in
the beginning of February 2016 to measure the traits related to the leaves and the second stage after
the ripening of the fruit, in late March of the same year, to measure the traits related to the fruit and
kernel. The genotypes that were examined in this experiment were named according to the name of
each city or village from which they were collected.

At the beginning of Bahman, which is the end of the flowering stage of the trees and the beginning of
the beginning of closing the fruits, samples of fresh leaves of the trees were randomly taken from the
middle parts, in three repetitions and each repetition included 20 samples (from 4 bases and 5 leaves
per base). , were collected and during that traits such as leaf length (centimeters), leaf width
(centimeters), leaf tail length (centimeters), fresh weight (grams) and leaf dry weight (grams) were
measured and recorded. After the physiological ripening of the fruits, in late March (early fruits) to
late April (late fruits), the samples were randomly collected in three groups of 10 healthy fruits that
were harvested from different parts of the tree, and traits such as Fruit length (cm), fruit width (cm),
fruit weight (grams), kernel length (cm), kernel width (cm), kernel thickness (cm), kernel fresh weight
(grams), kernel dry weight (grams) , fruit flesh weight (grams) and production rate (kilograms) of
each tree were measured.

In this research, the morphological traits of leaf, fruit and core of 14 genotypes of jujube (available in
south of Iran) has been evaluated using in a Completely random blockdesign with three replications.
Results and Discussion: Analysis of Variance showed that all the examined traits related to leaves
between genotypes had a significant difference at the 1% probability level. Traits such as leaf length,
leaf width and leaf tail length showed great variation due to the low coefficient of variation. Simple
correlation coefficients revealed that there is a significant correlation between some of the measured
traits. Therefore, there is a high correlation between leaf length and leaf width (+0.8), core width with
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core thickness (+0.87) and fresh leaf weight with fruit rate (-0.43). Considering that the genotypes
along the Minab area (22.08) have the highest diversity in the traits, and in among the Minab area,
the Talar genotype (18.81) has the highest diversity in the characteristics.

In this study, 14 genotypes from different cities of the southern provinces of the country were
investigated in the form of a completely randomized block design. After analyzing the data and that
the main purpose of measuring the morphological traits was to identify the superior genotype or
genotypes in order to use them in breeding programs, therefore some key traits such as leaf length
and width, fruit shape, fruit flesh weight and the amount of tree production in Sal, which has the most
diversity among the studied genotypes and has the highest percentage of diversity among all the
examined traits, and finally understanding such a high diversity will be useful and effective in
managing and preserving the germplasm of this plant and with Paying attention to the fact that the
genotypes near the Minab region (22.08) have the highest diversity in the evaluated traits and in the
Minab region, the Talar genotype (18.81) has the highest diversity in the evaluated characteristics, so
it is suggested that in order to create a line or variety To be used in addition to Talar genotype as one
of the main bases.

Conclusion: It is suggested that for the creation of the new or top line of jujube have to use the Talar
genotype as one of the main foundations.

Keywords: Fruit yield, Morphological correlation, Quantitative traits, Top line



