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1- Random Amplified Polymorphic DNA

2- Amplified fragment length polymorphism
3- Simple Sequence Repeat

4- Microsatellite
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Table 1- Statistics of jujube cultivation in Iran based on the 1388 Census of Agricultural Organization of Southern Khorasan
Province (6)

Obwl o 55 &e> Mo IS Gl
Name of Province Total (ha) Total production (tonne)
iy ol 1168 1702
Southern Khorasan
S92y UL‘“IF 31 9
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Ol 3 8
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oles 2 05
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Table 2-Characteristics of sarbisheh jujube collection ecotypes

3, $y91a0n Joxo 3
Number Gathering place Code
1 olsilem sl Sari 8
Sari- Mazandaran
2 (5 el ade p IS5 Kangan 9
Kangan- Southern Khorasan
3 @92 ool pradpw Oleg Noghab 10

Noghab Sarbisheh- Southern Khorasan
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Ahghur- Southern Khorasan
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w9 glldm ol al e
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Noghab Sarbisheh- Southern Khorasan
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Asphich Sarbisheh- Southern Khorasan
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Kangan Sarbisheh- Southern Khorasan
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Alghur 11
Kalale 12
Arabkhane 14
Noghab 15
Bardaskan 18
Juibar 19
Doroh 20
Kangan 21
Derakhsh 22
Tajnud 23
Kouhpayeh 26
Doroh 27
Asphich 28
Kangan 29
Qom 30
Giuk 31
Doroh 32
Aligoudarz 33
Kalkestan 34
Khaf 35
Bayazieh 36
Kangan 38
Borzaderan 39
Kashuk 40
Ardestan 41
Borzaderan 42
Doostiran 43

Kangan 44
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Table 3- Primers used for the ISSR analysis according to Lei et al.

U . . 3 -
T T $361 05 o st
Sl Sequence , ; Annealing temperature
Number ; (5°-3 primer sequence) o

1 UBC807 (AG)sT 5-AGAGAGAGAGAGAGAGT -3' 49

2 UBC808 (AG)sC 5-AGAGAGAGAGAGAGAGC -3' 49

3 UBC810 (GA)eT 5- GAGAGAGAGAGAGAGAT -3' 49

4 UBC811 (GA)sC 5-GAGAGAGAGAGAGAGAC -3' 49

5 UBC812 (GA)sA 5- GAGAGAGAGAGAGAGAA -3' 49

6 UBC814 (CT)sA 5- CTCTCTCTCTCTCTCTA-3' 49

7 UBC815 (CT)sG 5-CTCTCTCTCTCTCTCTG -3' 49

8 UBC834 (AG)gY*T 5-AGAGAGAGAGAGAGAGYT -3' 49

9 UBC840 (GA)YT 5-GAGAGAGAGAGAGAGAYT -3' 49

10 UBC841 (GA)sYC 5-GAGAGAGAGAGAGAGAYC -3' 49

11 UBC855 (AC)YT 5-ACACACACACACACACYT -3' 49

12 UBC864 (ATG)s 5-ATGATGATGATGATGATG -3' 45

13 UBC868 (GAA) ¢ 5-GAAGAAGAAGAAGAAGAA -3' 45

*Y=C,T
ISSR aaliiwls g0 (5155181 lawgi a0 dlow! JISWSia ol -4 Jgin
Table 4- Number of DNA polymorphic bands produced by ISSR primers

551 ol i Ll JS slawi JShnis sl dlaxs _ Kaia sy
primer sequence TOtaIBn:an? er of Number g;ﬁglsymorphlc Polymorphism (%)
UBCB855 (AC),YT 16 14 87.5
UBCS811 (GA),C 10 8 80
UBC864 (ATG), 15 13 86.6
UBC808 (AG),C 15 11 73.3
UBC812 (GA)A 12 11 91.6
UBC834 (AG),YT 16 13 81.2
Average 14 11.6 83.3
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1 -Cluster analysis
2- Unweighted Paired Group Method of Arithmetic

averages
3- Dice coefficient
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A) The pattern of DNA amplification bands in jujube ecotypes using UBC855primer with (AC)gY T sequence.
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Figure 1- The pattern of DNA amplification bands in jujube ecotypes using A: UBC855 and B: UBC864. A few examples of
polymorphic bands are shown by arrows
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different areas in separated categories according to Figures 2 and 4. Ecotypes of a particular province were with other
province ecotypes in a common category have been shown togetherin each of the eight regions
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Introduction: Jujube (Zizyphus jujuba Mill.) as a valuable medicinal plant and adapted to different climatic
conditions is widespread in many parts of Iran. Nowadays, beside the export of its fruit, jujube is also used as an
herbal medicine to treat the diseases, so it has a high economic value. Study on genetic diversity is the first step
to identify and preservation of germplasm. It is also considered as the basic principles of plant breeding. DNA
markers seem to be the best way in determination of the genetic diversity. Inter simple sequence repeats (ISSR)
markers are highly polymorphic and combine most benefits of Simple Sequence Repeats (SSRs) and amplified
fragment length polymorphism (AFLP) to the generality of random amplified polymorphic DNA (RAPD).

Materials and Methods: In order to study of the genetic diversity among 31 ecotypes collected from eight
Jujube-rich provinces, including South Khorasan, Razavi Khorasan, Mazandaran, Golestan, Qom, Isfahan,
Lorestan and Fars. Genomic DNA was extracted by CTAB method and polymerase chain reaction (PCR) was
performed with 13 ISSR primers in which six most efficient primers were selected. Cluster analysis based on
Dice similarity coefficient and Unweighed Pair Group Method with Arithmetic Mean (UPGMA) was carried out
and POPGENEe.3.2 software was used to determine the similarity of populations with each other.

Results and Discussion: 84 loci were amplified and 70 of them (83%) revealed a proper polymorphism with
the size between 200 and 2000 base pair. The average number of amplified and polymorphic bands per primer
was 14 and 11.6 respectively. Primers with di-nucleotide repeats produced more polymorphic bands than ones
with tri-nucleotide repeats. It seems that this is due to a higher frequency of sequences containing di-nucleotide
repeats in intergenic regions and higher possibility of mutation revealed in more diversity in comparison to gene
coding regions. Anchored primers with 1 or 2 nucleotides at the 5’ end make sure annealing only to the ends of
SSRs in template DNA, so avoiding internal priming and smear formation. In addition, the anchor lets only a
subset of the microsatellites to serve as priming sites. Primers (AC)gYT and (GA)gA with the higher percentage
of polymorphism is recommended for further analysis. According to the cluster analysis, the ecotypes could be
classified into seven main groups at the 0.85 level of genetic similarity. The most genetic similarity (0.95) was
observed between ecotypes from Kalaleh and Doroh and also Noghab and Dustiran and the least genetic
similarity (0.48) observed between Kangan and Borzaderan. POPGENe.3.2 software data indicated that
populations of Isfahan and South Khorasan had the slightest difference while populations of Isfahan and Razavi
Khorasan showed the most difference.

Conclusions: In general results demonstrated that the total diversity of jujube ecotypes in Iran is summarized
in the area of South Khorasan province. Given data showed that South Khorasan has been an original place of
cultivation of this medicinal plant, this area could be considered as one of the important centers of jujube
diversity. In addition, significant levels of diversity were observed among ecotypes belonging to Isfahan and
Mazandaran provinces.
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