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A2, A@-3, Diacl, Dia-2, Dia-3, Dic4, Est1, Es-2, Idh-1, Mdk2, Me-1, Pgm-1, Prx-1,
Prc-2, Skd-4  Biosys1 (A) (P)

(Ho) (He) Nei (1972) (D) (1, 89
. nmsys 1 upoma
2
2.1
89 , 207
2 3, (A) (P) (H) 1.7 66.7%
0. 667; , 3 1.2 20% 0.200 ( )
1
Table 1 Genetic variability of Chinese chestnut cultivars
Cultivar Introduction site Mean number of Percentage of Mean observed
No. alleles per locus (A)  polymorphic loci (P)  heterozygosity ( Ho)
11 207 Tancheng No. 207 Shandong tancheng 1.7 (0. 66.7 0. 667 (0. 126)
44 2 JinhuaNo.2 Zhejiang jinhua 1.7 (0.1 66.7 0. 67 (0. 126)
45 3 JinhuaNo.3 Zhejiang jinhua 1.7 (0.1 66.7 0. 67 (0. 126)
5 20 Houhanzhuang No. 20 Hebei qianxi 1.6 (0. 1) 60.0 0. 600 (0. 131)
31 Chawanli Jiangsu wuxian 1.6 (0.1 60.0 0. 600 (0. 131)
35 Dadiqging Jiangsu yixing 1.6 (0.1 60.0 0. 600 (0. 131)
75 Guangde dahongpao Anhui guangde 1.6 (0. 1) 60.0 0. 600 (0. 131)
53 Tiekeli Hubei jingshan 1.6 (0.1 60.0 0. 600 (0. 131)
56 Liuyuebao Hubei luotian 1.6 (0. 1) 60.0 0. 600 (0. 131)
64 Daguo zhongchili Hubei 1.6 (0.1 60.0 0. 600 (0. 131)
65 Luotian zaoli Hubei luotian 1.6 (0. 1) 60.0 0. 600 (0. 131)
6 3113 Hebei qianxi 1.6 (0.1) 60.0 0. 600 (0. 131)
3 Y anshan hongli Beijing changping 1.5 (0. 1) 53.3 0. 533 (0. 133)
7 Yufeng Shandong yantai 1.5 (0. 1) 53.3 0. 533 (0. 133)
10 — 18Za No. 18 Shandong taian 1.5 (0. 1) 53.3 0. 533 (0. 133)
12 Dongfeng Shandong yantai 1.5 (0. 1) 53.3 0.533 (0. 133)
14 Hongli Shandong taian 1.5 (0.1 53.3 0. 533 (0. 133)
19 Haifeng Shandong haiyang 1.5 (0.1 53.3 0. 533 (0. 133)
67 Chilizi Anhui guangde 1.5 (0.1 53.3 0. 533 (0. 133)
69 Juyuehan Anhui 1.5 (0.1 53.3 0. 533 (0. 133)
43 1 JichuaNo. 1 Zhejiang jinhua 1.5 (0.1 53.3 0. 533 (0. 133)
46 Zhejiangkuili Zhejiang 1.5 (0.1 53.3 0. 533 (0. 133)
82 Kaicheng zaoli Korea 1.5 (0. 1) 53.3 0. 533 (0. 133)
89  AU-Homestead USA 1.5 (0.1 53.3 0. 533 (0. 133)
1 2 Xinzhuang No. 2 Beijing changping 1.5 (0.1 46.7 0.467 (0. 133)
2 2 Nanzhuang No. 2 Beijing changping 1.5 (0.1 46.7 0.467 (0. 133)
Hongguang Shandong hixi 1.5 (0.1 46.7 0.467 (0. 133)
13 Songjiazo Shandong taian 1.5 (0. 1) 46.7 0. 467 (0. 133)
16 Jianding youli Shandong zhengxian 1.5 (0. 1) 46.7 0. 467 (0. 133)
17 Laixi dayouli Shandong hixi 1.5 (0. 1) 46.7 0.467 (0. 133)
18 Jinfeng Shandong taian 1.5 (0. 1) 46.7 0. 467 (0. 133)
21 9  Gaodian No. 9 Henan luoshan 1.5 (0. 1) 46.7 0.467 (0. 133)
22 Queshan ruanli Henan queshan 1.5 (0. 1) 46.7 0. 467 (0. 133)
26 Shandian dabanli Henan luoshan 1.5 (0. 1) 46.7 0. 467 (0. 133)
29 Daye muanzha Jiangsu yixing 1.5 (0. 1) 46.7 0. 467 (0. 133)
30 Jijiazhong Jiangsu dongtingshan 1.5 (0. 1) 46.7 0.467 (0. 133)
32 Huangmao manzha Jiangsu yixing 1.5 (0. 1) 46.7 0. 467 (0. 133)
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( 1)
No. Cultivar Introduction site Mean number of Pememage. of . Mean obser.ved
alleles per locus (A)  polymorphic bei (P)  heterozygosity ( Ho)

40 Qianzha Jiangsu yixing 1.5 (0.1) 46.7 0.467 (0. 133)
34 Qingmao manzha Jiangsu yixing, liyang 1.5 (0.1) 46.7 0.467 (0. 133)
66 Shucheng dahongpao Anhui shucheng 1.5 (0.1) 46.7 0.467 (0. 133)
68 M fengqiu Arhui shucheng 1.5 (0.1) 46.7 0.467 (0. 133)
72 Dayouli Anhui guangde 1.5 (0.1) 46.7 0.467 (0. 133)
50 Qianci hongmaozo Hubei jingshan 1.5 (0.1) 46.7 0.467 (0. 133)
54 Shenci dabanli Hubei jngshan 1.5 (0.1) 46.7 0.467 (0. 133)
55 Shenke youli Hubei liotian 1.5 (0.1) 46.7 0.467 (0. 133)
61 Zhongchili Hubei liotian 1.5 (0.1) 46.7 0.467 (0. 133)
62 Daduzi Hubei jngshan 1.5 (0.1) 46.7 0.467 (0. 133)
79 74 7 Tongan 747 Guangxi 1.5 (0.1) 46.7 0.467 (0. 133)
88 AU Cropper USA 1.5 (0.1) 46.7 0.467 (0. 133)
4 Yanchang Hebel 1.4 (0.1) 40.0 0.400 (0. 131)
9 13 Zaolin No. 13 Shandong rushan 1.4 (0.1) 40.0 0.400 (0. 131)
20 Guduii Henan lixian 1.4 (0.1) 40.0 0. 400 (0. 131)
27 Chushuhong Jiangsu 1.4 (0.1) 40.0 0. 400 (0. 131)
33 Chongyangpu Jiangsu yixing, liyang 1.4 (0.1) 40.0 0. 400 (0. 131)
71 Ershuizo Arhui shucheng 1.4 (0.1) 40.0 0. 400 (0. 131)
73 Xinhang chili Arhui xivhang 1.4 (0.1) 40.0 0. 400 (0. 131)
51 Baimaozao Hubei jngshan 1.4 (0.1) 40.0 0. 400 (0. 131)
52 Qianci dabanli Hubei jngshan 1.4 (0.1) 40.0 0. 400 (0. 131)
57 Q ingmaozao Hubei jingshan 1.4 (0.1) 40.0 0. 400 (0. 131)
63 Shenci hongmaozao Hubei jingshan 1.4 (0.1) 40.0 0. 400 (0. 131)
78 Zhongguo hongpili Guangxi 1.4 (0.1) 40.0 0. 400 (0. 131)
81 2581 Shandong 1.4 (0.1) 40.0 0.400 (0. 131)
80 11 Zhaban No. 11 Shanxi zhashui 1.4 (0.1) 40.0 0.400 (0. 131)
86 AU 17 USA 1.4 (0.1) 40.0 0.400 (0. 131)
15 Shifeng Shandong hatyang 1.3 (0.1) 33.3 0.333 (0. 126)
23 Wanhoke Shandong taian 1.3 (0.1) 33.3 0.333 (0. 126)
28 1 Chenguo No. 1 Jiangsu 1.3 (0.1) 33.3 0.333 (0. 126)
38 Tielitou Jiangsu yixing 1.3 (0.1) 33.3 0.333 (0. 126)
39 Y xing dahongpao Jiangsu yixing 1.3 (0.1) 33.3 0.333 (0. 126)
48 Xiaochili Hubei luotian 1.3 (0.1) 33.3 0.333 (0. 126)
49 Guihuaxiang Hubei luotian 1.3 (0.1) 33.3 0.333 (0. 126)
59 Chongyangli Hubei jngshan 1.3 (0.1) 33.3 0.333 (0. 126)
77 Jiujia Jiangxi xiaj Bng 1.3 (0.1) 33.3 0.333 (0. 126)
47 Dahongli Zhejiang jinhua 1.3 (0.1) 33.3 0.333 (0. 126)
83 60  Tushan No.60 Korea 1.3 (0.1) 33.3 0.333 (0. 126)
87 AU 60 USA 1.3 (0.1) 33.3 0.333 (0. 126)
42 Jiangsukuili Jiangsu yixing 1.3 (0.1) 33.3 0.333 (0. 126)
24 Yuluohong Henan luoshan 1.3 (0.1) 26.7 0.267 (0. 118)
25 689 Henan luoshan 1.3 (0.1) 26.7 0.267 (0. 118)
36 Duanzha Jiangsu yixing, liyang 1.3 (0.1) 26.7 0.267 (0. 118)
41 Maobanhong Jiangsu yixing 1.3 (0.1) 26.7 0.267 (0. 118)
74 Niandiban Arhui shucheng 1.3 (0.1) 26.7 0.267 (0. 118)
70 Y elicang Anhui shucheng 1.3 (0.1) 26.7 0.267 (0. 118)
58 Bikouhong Hubei jngshan 1.3 (0.1) 26.7 0.267 (0. 118)
60 Y angmaoli Hubei hiotian 1.3 (0.1) 26.7 0.267 (0. 118)
76 Jinping aichuili Jiangxi xiaxian 1.3 (0.1) 26.7 0.267 (0. 118)
84 9 Tushan No. 9 Korea 1.3 (0.1) 26.7 0.267 (0. 118)
85 Remxin zaoli Korea 1.3 (0.1) 26.7 0.267 (0. 118)
37 Jiaozha Jiangsu yixing, liyang 1.2 (0.1) 20.0 0.200 (0. 107)

Note: Standard errors in parentheses.
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( 2),
. 1.9 86.7% 0.390;

Gn

2
Table 2 Genetic variability of cultivar groups in different provinces

Cultivar number ~ Mean number of alleles  Percentage of polymorphic Mean observed helerozygosity ~ Mean expected helerozygosity

Province (N) per locus (A) loci (P) (Ho) (He)
Zhejiang 5 L9 (01 86.7 0.547 (0.090) 0.390 (0.051)
Shandong 14 L9 (01 86.7 0.48 (0.091) 0. 326 (0.051)
Hubei 18 L9 (01 86.7 0.437 (0.080) 0.305 (0.047)
Jiangsu 16 L9 (0.1) 86.7 0.3% (0.079 0.297 (0.048)
Hebei 6 L8 (01 80.0 0.511 (0.088) 0.356 (0.053)
Henan 7 L7 (01) 73.3 0.381 (0.091) 0.290 (0.054)
Arhui 10 L7 (01) 66.7 0.440 (0.104) 0. 289 (0.062)
USA 4 L5 (01 53.3 0.433 (0.121) 0.271 (0.071)
Note: Standard errors in parentheses.
3
Table 3 Genetic variability in C. mollissma
i Culttvar Mean number of Percentage of Mean observed Mean epected
Population mumber (N) alleles per locus (A) polymorphic loci (P) helerozygosity (Ho) helerozygosity ( He)
Cultivated population 8 1.9 (0.1) 8.7 0.437 (0.068) 0.325 (0. 047)
) Wild population 417 2.2 (0.2) 9. 0 0.284 (0.028) 0.311 (0. 028)
Note: Standard errors in parentheses.
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Analysis of Genetic Diversity and Genetic Relationships of Chinese Chestnut

Ba Zhaoxia and Huang Hongwen
( Wuhan Institute f Botany, the Chinese Academy ¢ Sciences, Wuhan 430074)

Abstract: Eighty nine traditional cultivars of Chinese chestnut were investigated in present study for genetic
diversity, cultivar identification and genetic relationships. Fifteen isozyme loci of 9 enzymes were examined using
isoelectric focusing in thir layer polyacrylamide gels. The parameters of genetic diversity and genetic distance were
calculated by Biosys 1 and phenogram was constructed by UPGMA clustering analysis with NT'SYS sofiware. A high
genetic diversity was observed in major chestnut production provinces, such as Zhejiang, Shandong, Hubei and
Jiangsu. Eighty four out of total 8 cultivars exanined can be uniquely identified by 15 multr locus isozymes. The
UPGMA phenogran showed that the majority of cultivar of Shandong, Hubei, Jiangsu and Henan province was
clustered together. The traditional cultivars of Chinese chestnut were inclined to clustering of provincial groups.

Key words: Chinese chestnut; Isozyme; Genetic diversity; Cultivar identification; Cluster analysis
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