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Genetic Diversity Analysis and Primary Core Collection Construction
in Yam (Dioscorea opposita Thunb, ) by ISSR Marker
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Abstract; The genetic diversity of 35 germplasm resources of yam from different places and areas were ana-
lyzed by ISSR molecular marker and the primary core collection was constructed by Least Distance Step-
wise Sampling. The results showed that:(1)12 primers selected from 32 random ISSR primers which am-
plified 142 loci including 97. 18% polymorphic loci. The average of Shannon information index (I),Nei’s
genetic diversity (h),effective number of alleles (N,.) and number of alleles (N,) by POPGENE 32 analy-
sis was 0. 423 0,0.269 4,1.427 1 and 1. 971 8 respectively which indicated there was highly genetic diversi-
ty in these 35 yam resources. (2) The clustering result of analysis by NTsys2. 10e software showed that the
genetic similarity coefficient ranged 0. 54—0. 97. Some materials distributed in different origins and far geo-
graphic distance showed high genetic similarity coefficient in 35 accessions. (3) The percentage of polymor-
phic loci was reduced although the change of Shannon’s information index and Nei’s genetic diversity was

not clear with the samples reduced in six samplings. The bank of core collection from No. 4 sampling was
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most representative in six samplings whose sampling number was 31% of the initial sampling and the per-

centage of polymorphic loci was 97. 8% before sampling.

Key words: Dioscorea op posita Thunb. ;ISSR;genetic diversity;primary core collection
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Table 1  Accessions of yam and source of germplasm

%5 FHEE SRR KR

Code Accession Time of introduction Source of germplasm
1 IPGALEE L2 D. op posita Shanxibeiyang 2004 I ZZ A& BB Shandong Academy of Agricultural Science
2 W E M1 25-6 D. opposita He’ nantiegun-6 2012 [ B 1 Jiaozuo, He’ nan
3 INE BB L25 D. opposita Shandongshanxian 2004 I Z& R FHBi Shandong Academy of Agricultural Science
4 T E 1L 25-1 D. opposita He’ nantiegun-1 2004 I ZZ R FHBi Shandong Academy of Agricultural Science
5 Wk 11 Z5-4 D. opposita He’ nantiegun-4 2010 MBS BE Zhengzhou Institute of Vegetable
6 W E R ZY D. opposita Henanhuai 2004 & 4 BBt Shandong Academy of Agricultural Science
7 WP 025 D. opposita Shanxihouma 2004 & 4Bt Shandong Academy of Agricultural Science
8 LT BASE 28 D. opposita Liaoningshenyang 2004 I ZZ & FHBi Shandong Academy of Agricultural Science
9 [ AR /NLL . D, opposita He’ nanhuilouxiaohongpi 2004 I A& BLBE Shandong Academy of Agricultural Science
10 [ % [E — & 21 D. opposita Hebeian” guoyidianhong 2004 I 4 BBt Shandong Academy of Agricultural Science
11 LT E L2 D, op posita Liaoningshenyangcaohekou 2004 I Z R FHBi Shandong Academy of Agricultural Science
12 By L1125 D. opposita Shaanxihuaxian 2004 I & A& FHBE Shandong Academy of Agricultural Science
13 W E M1 25-3 D. opposita He’ nantiegun-3 2008 W E M Zhengzhou, He’ nan
14 WAL E 12y D. opposita Hebeibaoding 2004 I ZZ & FHBi Shandong Academy of Agricultural Science
15 W02 D, opposita He nancai 2011 M B 32 F Zhengzhou Institute of Vegetable
16 INE PR R 1125 D. opposita Shandongji’ nanwenxian 2004 & A& BLBE Shandong Academy of Agricultural Science
17 INE AR 1L 25 D. opposita Shandongzouping 2004 & & BBt Shandong Academy of Agricultural Science
18 YLK FERE W ZH D. opposita Jiangxiyongfeng 2004 VLV 7k F B Yongfeng, Jiangxi
19 H A1 Z5-2 D. op posita Riben-2 2004 I ZZ A& FHBi Shandong Academy of Agricultural Science
20 H 2 11125-3 D. opposita Riben-3 2004 W& 4 BLBE Shandong Academy of Agricultural Science
21 WA PR kB 1L 2y D. opposita Shandongji’ nantaoqiang 2004 W ZZ 4 FHpi Shandong Academy of Agricultural Science
22 PGk L2y D. op posita Shanxizhangshao 2004 I Z R FHBi Shandong Academy of Agricultural Science
23 PG KA KWIZG D. opposita Shanxitaigutaihuai 2004 I ZZ & FHBé Shandong Academy of Agricultural Science
24 N FKIZY D. opposita Neimenggubikeqi 2004 N5l B 55 % Bikegi, Inner Mongolia
25 R BB L 25-2 D. opposita He’ nanwenxian 2004 11 & FHBi Shandong Academy of Agricultural Science
26 H AL Z5-1 D. op posita Riben-1 2004 I Z A& FHBi Shandong Academy of Agricultural Science
27 M1 25-7 D. opposita He’ nantiegun-7 2013 HINEESE P Zhengzhou Institute of Vegetable
28 W E M1 25-5 D. opposita He’ nantiegun-5 2011 HINE P Zhengzhou Institute of Vegetable
29 WNEH B FEIZ D.opposita Neimengguluojiaying 2004 W5 % ¥ Luojiaying, Inner Mongolia
30 I %M Zy D. opposita Guangdonghuai 2011 I &K% Shaoguan, Guangdong
31 MK F#FMEINZY D. opposita Shandongjiaxiangximao 2004 I & 4 BLBE Shandong Academy of Agricultural Science
32 &1 — 5112 D. opposita Shandonglushanyihao 2004 & 4 BHpE Shandong Academy of Agricultural Science
33 TLME 1125 D. opposita Jiangsupeixian 2004 YLl E Peixian, Jiangsu
34 W IL25 D. opposita Hainan 2011 1 = . Sanya, Hainan
35 " A K% D.alata L. Guangdong 2011 J" 4 ## 5% Shaoguan, Guangdong

T« DL BB R 3 BR AT T ) 5ty AR R L 2 B R

Note: The germplasms above are all stored in the Germplasm Nursery of Inner Mongolia Agricultural University.
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Fig. 1 Agarose gel electrophoresis of PCR products from primer ISSR-4 in 35 yam accessions
M. DL2000;1—35. Same as Table 1 and as below
®2 fif ISSR3|YKEHE PCR K &M
Table 2 ISSR primers and polymorphism of PCR amplification
%{j@%% S 19 ﬂ B:Ni g4 giﬂi%%ﬁ P%rzﬁiﬁa%e%if
rimer Sequence(5'-3") No. of bands Polymorphic bands polymorphic band/ %
ISSR1 ACACACACACACACACAG 13 13 100
ISSR2 ACACACACACACACACTC 12 11 91. 67
ISSR3 ACACACACACACACACCT 12 11 91. 67
ISSR4 TGTGTGTGTGTGTGTGGC 9 8 88. 89
ISSR10 GTGTGTGTGTGTGTGTYC 14 14 100
ISSR11 ACACACACACACACACYG 13 13 100
ISSR12 AGAGAGAGAGAGAGAGT 14 14 100
ISSR20 CTCTCTCTCTCTCTCTG 9 9 100
ISSR21 CTCTCTCTCTCTCTCTA 11 11 100
ISSR24 GAGAGAGAGAGAGAGAT 12 12 100
ISSR25 GAGAGAGAGAGAGAGAA 11 10 90.91
ISSR32 ACACACACACACACACG 12 12 100
*3 RMNEBRLSHMEEZMZLAROMRNSEESHEE
Table 3 Genetic diversity index of core collection of yam by LDSS
" i S voctor M Aot L L S Gl ek e e
Sampling Sample number number Ne,l S gene information polymorphic polymorphic
number of alleles of alleles diversity index loci loci/ %
HiEEHT Before sampling 35 1.971 8£0.166 0 1.427 1£0.2996  0.269 4£0.1457 0.423 0£0.187 6 138 97.18
flikE 1 Sampling No. 1 25 1.971 8£0.166 0 1.469 5+0.303 2 0.290 7£0.142 7 0.450 5+0.180 8 138 97.18
ke 2 Sampling No. 2 19 1.950 7£0.217 3 1.461 4£0.308 2 0,285 7+0.1457 0,443 2+0.186 6 135 95.07
ke 3 Sampling No. 3 16 1.950 740,217 3 1.480 0£0.309 7 0.294 6+0.1453 0,454 1+0.1857 135 95.07
4L 4 Sampling No. 4 11 1.950 7£0.2173  1.547 0£0.296 8 0.328 0£0.136 7 0.4955+0.174 9 135 95.07
ke 5 Sampling No. 5 8 1.908 5+£0.2894 1.559 3+0.3103 0.330 3+£0.146 8 0.494 0£0.195 7 129 90. 85
H1#% 6 Sampling No. 6 5 1.788 7£0.409 7 1.543 20,346 7 0.313 2£0.177 6 0,460 3+0.251 1 112 78.87
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Fig. 2 Dendrogram of 35 yam accessions

based on UPGMA
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Fig. 3 Dendrogram of core collection of yam
No. 4 sampling by ISSR based on UPGMA
1,9,12,15,16,18,24,29,30,31 and 34 are 11 samples of
primary core collection of yam
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S E WK
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