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SSR Fingerprint Construction and Genetic Diversity Analysis

of Elite Juglans regia Cultivars in Sichuan
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Abstract: In this study., we investigated the fingerprint and genetic diversity of Sichuan elite Juglans regia
cultivars to improve the identification ability for cultivars. The SSR markers were applied for genetic diver-
sity and cluster analysis of 29 elite J. regia cultivars. The results showed that:(1) 121 genotypes and 80
alleles were identified by the 11 SSR markers, and per primer pair has 7. 273 alleles and 11 genotypes. (2)
Mean effective allele number (N.), heterozygosity (H,), expected heterozygosity (H.), shannon’s index
(I) and polymorphic information contents (PIC) of the 11 SSR markers were 3. 644, 0. 645, 0.718, 1.518
and 0. 680, respectively. (3) The fingerprint of 29 J. regia cultivars were constructed by primer combina-
tion method using primers wga001, wga032 and zmz02. (4) Cluster analysis showed that the 29 J. regia
cultivars were classified according to the priority of variety type. There is no obvious correlation among
cluster relationship and geographical origin of the local J. regia cultivars in Sichuan. The results sugges-

ted that the 11 SSR markers can be applied to analyze the genetic diversity of walnut varieties in Sichuan
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(PIC>0.5); the genetic relationship of 29 Sichuan J. regia cultivars was relatively close, and theirs ge-

netic basis are relatively narrow.

Key words: Juglans regia ; improved cultivars; SSR; genetic diversity
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Table 1 The name and breeding source of Juglans regia cultivars

25 Code # Bk Variety W HF K Source
1 W5t . Bokezao [if 31 58 7k Moshui, Aba
2 % o B Kelongzao [i] 301 5 7K Moshui, Aba
3 BB Zhenzhu B 31 B8 /K Moshui, Aba
4 ®#% 1 %5 Nanhel [ H E 7T, Nanjiang, Bazhong
5 ™ #% 2 5 Nanhe2 [ f 7T Nanjiang, Bazhong
6 3 #% 0035 Tonghe 0035 [ 3 VI Tongjiang. Bazhong
7 i #% 0046 Tonghe 0046 [ Hhif 7T Tongjiang, Bazhong
8 % 0114 Tonghe 0114 [ Hhif 7T Tongjiang, Bazhong
9 W% 0147 Tonghe 0147 [ A3 VI Tongjiang. Bazhong
10 B 2Kk 15 Bashanwumizi 1 5 JTPE Wanyuan, Dazhou
11 )1l 1 5 Qingchuan 1 I I6#H )l Qingchuan, Guangyuan
12 #hJFE B Yanyuanzao L ER VPR Yanyuan, Liangshan
13 £ 3% ¢ Shikanzipi 28 [0 F- X, Pingwu. Mianyang
14 PR A Zisenzaohe # 0 =4 Santai, Mianyang
15 L h I Z Bk Qiqushan # HF: 7 Zhitong, Mianyang
16 %6 3 %5 Shuyuan 3 ™ 35 [ Langzhong, Nanchong
17 &% 4 5 Shuyuan 4 ™ e Langzhong, Nanchong
18 AL 01 Weibo 01 WYLt Weiyuan, Neijiang
19 JII K. 1 5 Chuanzao 1 A2 A Hybrid variety
20 JIJ B 2 5 Chuanzao 2 32 A Hybrid variety
21 % ¥ Shuling A2 A Hybrid variety
22 X Shuangzao A2 A Hybrid variety
23 B4 Zaofeng A2 A Hybrid variety
24 NI # B D Chuanhezao Jb 7751 #h Introduced from Northern China
25 JI| @ Chuanxiang Jt 75 51 Fh Introduced from Northern China
26 FRPHE-19 Linping-1 Jt 77 51 Ff Introduced from Northern China
27 MifE 159 Nanfu 1 Jb 7751 #h Introduced from Northern China
28 Vi 7 Qingxiang Jt 7 51 Fh Introduced from Northern China
29 BT, 2 59 Shujiang 2 RS Introduced from Yunnan, China

FE:ORA LS QRA FR ;QRL U4 S OFL HH 25 QAL wHimi

Note: (D original name ‘Liaohe 17; @ original name ‘Xiangling”; @) original name ‘Liaohe 4”; @ original name ‘Xinxin 2”; @ original

name ‘Yunxingaoyuan’
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Table 2 Information of 11 SSR markers
P?i[jﬁr %%i{b B9 F %1 Primer sequence(5'—3") Ffoﬁrliff;gsce IETJX/Q%QJE
1E 1] Forward JZ [i] Reverse type
wga001 (GTHnTT(GA)n ATTGGAAGGGAAGGGAAATG CGCGCACATACGTAAATCAC 6-FAM 60
wga004 (GTHn(GA)n TGTTGCATTGACCCACTTGT TAAGCCAACATGGTATGCCA 6-FAM 55
wga009 (GA)n CATCAAAGCAAGCAATGGG CCATTGCTCTGTGATTGGG 6-FAM 55
wga032 (CT)n CTCGGTAAGCCACACCAATT ACGGGCAGTGTATGCATGTA 6-FAM 58
wga070 (GA)n TGTAATTGGGGAATGTTGCA TGGGAGACACAATGATCGAA 6-FAM 60
wga079 (GA)n CACTGTGGCACTGCTCATCT TTCGAGCTCTGGACCACC 6-FAM 60
wgal48 (AG)n GGTGAACTCCCATAGGGGTA CCAATGCTACTTGCAGAACC 6-FAM 55
zmz05 (AACGCCO)n GGCTTCCTTCCCTTCTAT GCTGCTTCTGCTTGTCTT HEX 60
zmz22 (CTn TAGTCTCTCTATCACCCCCT CAACACAATACAAACATCCC HEX 55
zmz35 (AT)n GTGTTGGGAGGTTGCAGAAA ACAGCCACGCCACATAGAGA HEX 58
zmz39 (AT)n GGAGTGAAGACGACGACAGA AAAACAAACCACACGCAGAT HEX 58
®3 LXSSREYPFEERRESEMREER
Table 3 Results and the polymorphism information of 11 SSR markers
Gk B EE RURITRE: {J%Iﬁ RS R W 25 £ B %’Hému AT DA Z 85 B it
Primer N, N. o H. I PIC
wga001 12 7 3.351 0. 655 0.702 1.478 0.663
wga004 13 12 4. 485 0.655 0.777 1. 859 0. 750
wga009 9 5 2.499 0.517 0. 600 1.171 0. 560
wga032 13 8 3.797 0.586 0.737 1. 620 0.705
wga070 10 7 3.778 0. 786 0.735 1.508 0.693
wga079 10 6 3. 440 0. 759 0.709 1.477 0.674
wgald8 13 8 4.237 0. 828 0.764 1. 636 0.727
zmz05 8 5 3.058 0. 379 0.673 1.298 0. 624
zmz22 14 9 4. 269 0.621 0.766 1.768 0.741
zmz35 11 8 3.337 0.517 0. 700 1. 445 0.652
zmz39 8 5 3.831 0.793 0.739 1. 441 0. 694
¥ Mean 11 7.273 3. 644 0. 645 0.718 1.518 0. 680
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Table 4 Fingerprint map of J. regia cultivars

o 5|49 Primer
]

Varicties wga001 wga032 zmz22
M52 Bokezao 184/188 196 152
% Jo. . Kelongzao 190 172/196 158/160
BBk Zhenzhu 178/188 196 136/152
1% 15 Nanhe 1 188/190 172 136/152
Mi#% 2% Nanhe 2 190 196 152
i # 0035 Tonghe 0035 188/190 176 160
il #% 0046 Tonghe 0046 188 168/176 152
i# % 0114 Tonghe 0114 188 196 156/160
i# % 0147 Tonghe 0147 188/190 172/178 136/152
EL il 12 2k #7 1 5 Bashanwumizi 1 190 176 136
#1115 Qingchuan 1 188/192 178/196 136/152
FHVE R Yanyuanzao 184/188 170 152
1 %8 Hz Shikanzipi 178/190 176/196 152/164
FEFR A% Zisenzaohe 178 196 164
Ll Z#k Qiqushan 180/190 176/196 148/160
%6 3 %5 Shuyuan 3 188 172/196 136/152
%%t 4 % Shuyuan 4 178/188 172/196 136/152
JA 3 01 Weibo 01 188 176/196 152
JIIF 1 5 Chuanzao 1 188 180/196 152
JIIE 2 5 Chuanzao 2 176/188 178/196 152
# ¥ Shuling 180/188 178 142/152
W Shuangzao 178/180 176/186 156/160
= Zaofeng 178/180 186 142/160
JI1 ¥ H. Chuanhezao 188/190 176/196 158/160
JIl & Chuanxiang 188/190 196 146/152
FR#E-1 Linping-1 188 172/196 158
™ A& 1 5 Nanfu 1 188/192 176/196 148/160
& Qingxiang 188,192 168/176  136/152
&Y. 2 5 Shujiang 2 188/190 176/196 142/164
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Fig. 1 Genetic similarity coefficient range

of 29 walnut cultivars
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Fig. 2 Clustering figure (UPGMA) of 29 walnut varieties based on SSR markers
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