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Analysis of Genetic Characteristic of Jujube (Ziziphus jujuba Mill.)
Cultivated in Korea Revealed by ISSR Markers
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Division of Forest Special Products, National Institute of Forest Science, Suwon 16631, Korea
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Abstract: Chinese jujube (Ziziphus jujuba Mill.), a member of family Rhamnaceae, is an economically important
species. It has high nutritional value in fruits, and its medicinal properties have led to extensive use in traditional
oriental medicine. In this study, we investigated the genetic characteristics of 270 jujube germplasms collected from
the six major jujube fruit production areas in Korea including Boeun and Gyeongsan, in order to understand the
current situation on cultivated varieties of domestic jujube and to obtain useful data for selection of superior
germplasms and establishing their breeding plans. The results of ISSR marker analysis revealed that the Shannon's
information index of the 270 germplasms was 0.107 and the genetic similarity was as high as 0.935 showing the
dominance of a specific cultivar or germplasm, and almost 67% (180) of them were identified at the same genotype
with ‘Bokjo’. The domestic commercial jujube populations could be characterized by very low genetic diversity and
thus may be vulnerable to external disturbances. In addition, it seems that most of the jujube fruits in domestic market
were largely produced through parthenocarpy.
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Table 1. Sample location and sample size of jujube germplasm
examined in the ISSR analysis. Six jujube sample collecting
locations are the major jujube producing cities in Korea.

ID* Sample Number of Number of
location site samples
1 Boeun 4 61
2 Gyeongsan 3 74
3 Gunwie 1 28
4 Cheongdo 1 41
5 Cheongsong 1 32
6 Miryang 1 34
270
*: Identification number
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. Miryang

Figure 1. Map showing the major jujube producing
cities in Korea where jujube samples were collected.
Cities are marked with a red circle and numbered from
1 to 6.
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Table 2. ISSR primers used in this study and summary of ISSR markers from 270 cultivated jujube samples.

Primer name Primer sequence*

Annealing temperature

Number of
polymorphic bands

Total number of
amplified bands

UBCS11 (GA)'C 50°C 12 1
UBC818 (CAYG 50°C 5 2
UBCS822 (TC)*A 52°C 7 4
UBC825 (AC)'T 55°C 6 1
UBC827 (AC)'G 55°C 7 4
UBC828 (TG)*A 52°C 5 3
UBCS830 (TG)’C 52°C 3 1
UBC846 (CAY’RT 56°C 3 1
UBC847 (CA’RC 56°C 13 7
UBC853 (TC)*RT 56°C 9 7
UBC857 (AC’YG 55°C 6 3
UBC860 (TG)*RA 55°C 1
Total - - 81 35
Mean per primer - - 6.8 29

*: Single letter abbreviations for mixed-base positions: Y = (C, T), R = (A, G).
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Table 3. Identified genotypes, their number and ‘Bokjo’ cultivar frequency in the six jujube sample collecting locations.

Sample location

Identified genotypes and number

Frequency of
‘Bokjo’ cultivar

Boeun A(3), B(3), D(24), 1(3), K(3), L(9), M(3), N(3), U(3), W(4), X(3) 0.39
Gyeongsan D(46), E(2), F(4), G(2), 1(2), Q(2), R(2), S(2), Y(2), AA(4), BB(2), DD(2), EE(2) 0.62
Gunwieup D(24), O(Q2), Z(2) 0.86
Cheongdo D(38), V(3) 0.93
Cheongsong C(2), D(22), K(2), P(4), U(2) 0.69
Miryang D(26), G(2), H(2), T(2), CC(2) 0.76
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Figure 2. Dendrogram generated by UPGMA cluster analysis from thirty one jujube genotypes and six
jujube cultivars. Genotype D and W were identified as the major cultivated cultivar ‘Bokjo’ and local
cultivar ‘Boeundaechu’. The numbers in parenthesis indicate how many individuals are in each genotype.
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Table 4. Summary of genetic variation statistics for all loci in 270 cultivated jujube samples.

Sample location N N, Ne 1 H. GS
1.160 1.122 0.123 0.078
Boeun 61
+0.069 +0.027 +0.024 +0.016
1.136 1.064 0.066 0.040
Gyeongsan 74
+0.063 +0.022 +0.018 +0.012
. 0.963 1.046 0.049 0.030
Gunwieup 28
+0.064 +0.017 +0.016 +0.011
0.914 1.030 0.033 0.020
Cheongdo 41
+0.061 +0.014 +0.013 +0.008
0.951 1.022 0.029 0.016
Cheongsong 32
+0.061 +0.011 +0.011 +0.007
. 1.000 1.039 0.046 0.027
Miryang 34
+0.063 +0.014 +0.015 +0.009
1.420 1.085 0.107 0.062 0.935
Total 270
+0.058 +0.018 +0.019 +0.012

*: N = Number of samples, Na = Number of different alleles, Ne = Number of effective alleles, / = Shannon's information index,
He = Expected heterozygosity, uHe = Unbiased expected heterozygosity, GS = Genetic similarity.
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