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Abstract: Sesame ( Sesamum indicum L. ), an important oil-yielding plant, is one of the most ancient crops in tropical and
subtropical areas. Despite its nutritional value and importance, the research on sesame has been scarce. In this study
genetic relationships among 134 Chinese sesames, 41 alien sesames, and 17 improved cultivars were analysed using SRAP
and EST-SSR markers. Large genetic variability was found within all the germplasm collection. A total of 270 SRAP
markers were recorded using 31 primer combinations, each primer detected 5.45 loci; While 25 pairs of SSR amplified 136
loci, each primer detected 3.04 loci. Mantel test revealed that the relation of genetic similarity matrix between SRAP and
SSR was significant (r =0.7864, :=5.2571, P< 0.01) for 192 species, so the UPGMA dendrogram was set up based
on the integrated data of SRAP and SSR. The 192 accessions were grouped into three robust clusters, and cluster I
consisted of six groups, which was not revealed any association between genotype and geographical origin. Accessions came
from one region were distributed throughout the dendrogram. The results revealed by the genetic distance and Shannor-
weaver index of sesame germplasm resources from different regions that the genetic diversity of was high, and in our
nation the southemn was higher than the others. We presumed that the sesame species was introduced to the Southern China
firstly, of course it needs other evidence to be substantiated. The cluster result suggests that there was a considerable gene
flow among different regions. So when we choose the parents in sesame breeding focusing on the genetic relationships is a
good strategy .
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Table 1  Names and origins of S. indicum L. dons used in this study

EES Vit o 48 mEE W9 BREK SRHER (&% X2 F R ES
Code Accession Origin Code Accession Origin Code A i Origin

T ZHK Maoms Hubei, China 65 ®EM Ba Hebei , China 129 XJE Chama Guangxi , China

2 BHH Chiyama Hubei, China 66 AW Baong Hebei, Chins. 130 BRZ M Sesame Guizhou,, China

3 85L& Loushanglou Hubei, China. 67 B R Aiganzao Hebei, Chins 131 AFFFRK Seeame Guizhou, China

4 AJPE Bafangtuo Hubei, China 68 BT Danganhuang Hebei, China 132 JEZ 5K Hus sesame Guizhou, China
§ —#3& Yitisolong Hubei, China 69 MHF Dugenting sceame Hebei, China 133 X AZ R Duijisc sesame Guizhou , Chins
6 —M= Yiyesan Hubei , China 70 —RB Yiwohou Hebei, China 134 XHFRK Sesame Guizhou , China

7 EHYH Yams Hubei, China 71 i EW Bawangbian Hebei, China 135 2B Hai scsame Hainan, China

8 BFMZHE Wild black sesame  Hubei, China 72 WJLME WK Black sceame Hebei, China 136 BMRZJK Black sesame  Hainan, China

9 $EMAN W Ajiscbafangma  Hubei, China 73 B KAN -1 Badacha-1 Hebei, China 137 % BMPHE Black sesame  Taiwan, China
10 Ju3k Jiugentou Hubei, China 74 BZMZEMK Black sosame Hebei, China 138 K{ZEZ B White sesame  Yunnan, China
11 MWK Black sesam Hubei, China 75 BRF-TEMW Bawangbian Hebei, China 139 T5K%¥ 1§ Qiaojiameisi 1 Yunnan, China
12 WFIH 3= Yebingsan Hubei, China 76 FILREER A Bawangbian Hebei, China. 140 B phie.No.1 India phie.1 [ndix

13 HIMEZHE White sosame Hubei , China. 77 - EEHR White sesame Shani , China. 141 India T-12 India

14 B —%&M Yitiaobian Hubei, China 78 KBHEHK White seaame Shanxi , China 142 india.sceame-3 India

15 BEME Duwi Hubei, China 79 I ZHE Seeame Shanxi , China 143 india. scsame-6 India

16 KHERE W Cuanyinme Hubei, China 80 RS HEMR Sesame Shanxi , China 144 MZFE-1 Black sesame 1 Vietnam

17 KB RZHE Black scsame Henan, China 81 JHZRE Tuan sesame Shanxi , China 145 5% 1% Ningshi 1 BRAM IV
18 XABAR Xiangbudai Honan, China 82 H M FHR Sesams Shanxi , China 146 WE 1% Yuzhi 1 Unknown

19 {93 4 ¥ Mingjiangbian Henan, China 83 HFEM Wuwidengke Shanxi , China 147 B¥ 4 8 Zhushi 4 Unknown

20 FEWMWKR Gaojiachuang Henan, China 84 MZRE Brown sesame Shanxi , China 148 ¥ 1 9 Xiangshi 1 Unknown

21 W EAKXMN Badacha Henan, China 85 MR Black seeame Shanxi , China 149 RZ 15 Jizhi L Unknown

22 RELEHE Red scsame Henen, China 86 WHZM Qinggan sesame Shanxi , China 150 % 12 Zhongshi 12 Unknown

23 W EZHE Sesame Henan, China 87 WILMB R Black seeame Shaanxi , China 151 H¥ 28 Zhongrhi 28 Unknown

24 WM DR Qinkouhuang Henan, China 88 FMZERK Wucuo sesame Shaanxi, China 152 ¥ 19 Zhongzhi 1 Unknown

25 MEBLEHE Red sesame Henan, China 89 AIZHZHE Seeame Shaarxi, China 153 % 79 Zhonghi 7 Unknown

26 HHZBE Mongiin sceame Henan, China 90 MWW EH White seeamo Xinjiang, China || 154 ®% 1§ Jinhi § Unknown

27 WiE—%W Youlouyitiaobian  Henan, China 91 ok W& A2 White Xinjiang, China || 155 2B D15 Zheng D 15 Unknown

28 2 Youlou Henan, China 92 H 7 301(3) Japan 301 Japan 156 BE 4 %imﬁi& uzhi 4 Unknown

29 FHREEIMAR Dujischu Henan, China 93  TKV-306 Japan TKV 306 Japan 157 B¥ s Sk i5  Unknown

30 B — %W Yitiaobian Henan, China 94  H7 25(01313) Japen 25 Japan 158 BRZ 38 Yuhi 3 Unknown

31 BEMNZ= Ye eman +China 95  Gwangsang Karea 159 B¥ 79 Yushi7 Unknown

32 BB EMW Bawangbian Anhui, China 96 Suweon Korea 160 R 35 Jizhi 3 Unknown

33 % ¥ BE Duijiso sesame Anbui, China 97 Wik Qingna Jiangxi , China 161 ¥ 42 Yuhid Unknown

34 BWHZ R Heiyou scaame Anhai, China 98 KT Baiduisi Jiangxi, China 162 sosame Yurkey

35 ZEMEEHR White sesamo Anhui, China 99 EIZHf White sceame Jiangxi, China 163 BB 23-1 UAE 23-1 UAE

36 UM Jiutouying Anhui, China 100 MIRMI UK Black seeame Jiangxi, China 164 B3 24-7 UAE 24-7 UAE

37 R EZE W Fenshi sesame  Anhui, China 101 PEARE Sijiao seeame Jiangxi, China 165 BB 24 - 12 UAE 24-12 UAE

38 RWKZERK Yellow sesamo Anhui , China 102 R XEHEHK White sceume Jiangxi, China 166 M=K seeame Burma

39 BEHR Ezao Anhui, China 103 T MEHE Black sesame Jiangxi , China 167 EP#E4E Yahve Buma

40 REAZH | Fengai sesame 1 Anhui, China 104 KELZR Red sesame Jiangxi, China 168 M¥BE B Black scasme Burma

41 SRR ZE 2 Jixi sesame 2 Anhui, China 105 {LPHEE Fuozuo Jiangxi , China 169 H¥RE Gun sesamo Jiangxi , China
42 FTERZK Yelow sesame Anhui, China 106 &7 MB AR Black scsame Jiangxi , China 170 & FRE Jin sceame Henan, China
43 % W Bawangbian Lisoning, China 107 LI MZERK Black sesame Jiangsu, China 171 Proimo America

44 1L B EW Bawangbian Linoning, China || 108 5*BEM¥ #F Black sesame Zhejiang, China || 172 Giano27 America

45 BHEP HE Sesame Lisoning, China || 109 E12RMF White sesame Fujian, China 173 Ciano.16 America

46 E3LM K Laotoubanzi Lisoning, China || 110 A MUZERE Sesame Hunan , China 174 FH%%E Carinda America

47 WIS R Korea sesame Lisoning, China || 111 XL K Scsame Sichuan, China 175 Jervas-(1) Mexioo

48 MIME IR White sesame Lisoning, China || 112 FF 83 W Sesame Sichuan, China. 176 Liano2? Moxico

49 WM BT 81 Suyousuosl Russia 113 5 M FE Black sename Sichuan, China || 177 ZHE Sesame Venesucla

50 3%4F 122 Tashiganl22 Russia 14 WA Xinxibai Guangdong, China|| 178 Ethiopis-1 Ethiopia

51 25K Sesame Jilin, China 115 WM Jizuihei Guangdong, Chinall 179 Ethiopia-4 Ethiopia

52 RERW Wuging sesame Tanjin,, China 116 KM Guidonghei Guangdong, China|| 180 JLATEE K2-1 Guinea K2-1  Guinea

53 JLIRTWEM Bawangbian Peking, China 117 EHENM Anle sosame Cuangdong, China|| 181 K1-2 Guines K1 Guinea

54 FHE Sesame Shandong, China || 118 ¥ M Luzhouhei Guangdong, China|| 182 O short-(2) Mozambique
55 /SR Xisobacha Shandong, China || 115 25 % Qishihei Guangdong, China|| 183 Jasbrouk Mozambique
56 E1ZBK Whits sosame Shandong, China || 120 PG#3 RE Sileng seeams Guangdong, China|| 184 W{SR¥ R Sesame Congo

57 PBA Silengbai Shandong, China || 121 MZHE Black sesams GCuangdong, China|| 185 934103 Isracl

58 B HF Black sceame Shandong, China || 122 M ILEEFEBE Ta sesame Guangdong, China|| 186 UCR-3 America

58 ZHF Sanyeqi Shandoag, China || 123 35 % K White sesame Guangdong, China|| 187 ¥F% 3 & Wild sesame 3 India

60 BIFZHK Dangan sesame Shandong, China. || 124 E13#E Whito sesame Guangxi,China || 188 97dfA Israel

61 4 BZEHE Niufei sesame Shandong, China || 125 BB B2 K White scssme Guangxi, China 189 Danbage Korea

62 A FHE Red sesame Shandong, China || 126 & B Black sesame Guangxi, China 190 KKU3 America

63 BZK Black sesame Shandong, China || 127 EERM¥ B Black sesamn Guangxi, China 191 FFE Wild sesame Congo

) Dagingjie Shandong, Chins || 128 Brown sesame i China_ || 192 %3 18 Wildsosame 1 [ndia
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Table2 The immber of total and polymorphic fragments amplified by per SRAP primer combination

EIE 2y AWEE  SHHW EIEE: 8y AWAE  FEHW 3pas AWBW  SHEW
Primer combination  Total band Poly. band || Primer combination  Total band Poly. band || Primer combination = Total band Poly. band
Mel-Eml 8 6 Med-Em15 9 5 Me9-Em7 13 9
Mel-Em2 6 3 MeS-Em13 10 7 Me9-Em18 9 7
Mel-Emé 7 5 Me6-Em11 7 4 Mel10-Em10 7 6
Mel-Em8 9 5 Me6-Em13 11 8 Mel0-Em11 12 9
Mel-Eml9 8 2 Me7-EmS 8 4 Mel10-Em14 10 5
Me2-Em2 8 5 Me7-Eml4 9 4 Me10-Em20 11 6
Me2-Em8 8 5 Me7-Eml6 13 10 Mell-Emt 9 5
Me2-Eml4 9 6 Me8-EmS 6 4 Mell-Emlé 9 6
Me3-Eml 3 4 Me8-Emé ? 2 Mell-Em20 10 6
Me3-Eml18 3 6 MeB-Em10 7 5 Total 210 169
Med-Em3 7 4 Me8-Em19 7 6 Mean B.71 5.45

Mel ~ Me8.Eml ~ Em16 2 FCHR[17];Me9 (ME-8) .Em17 (EM-3) # Em18 (EM-6) 5 F X AR[18];Mel0 (me?) Mell (mel2}.Em!9(emi0)Fn

Em20 (em13)ZHXM[19]c

Mel—Me8 and Eml-Eml6 come from reference [17]; Me9 (ME-8), Eml7 (EM-3) and Em18 (EM-6} come from reference [18]5 Mel0 (meS), Mell

(me12), Em19(em10) and Em20 {eml3) come from reference [19].

M3 EST-SSR3[W.BIMEBRESHERN
Table 3 The number of total and polymorphic fragments amplified by per EST-SSR primer

HE )izl A B3 FHH
Code Sequence (5-3’) Total banda Poly. bands

1 F: CCT GCC GAC ATG ACT ACA AC R: CAC GGA AGC AGC TCA TCA T 6 4

2 F: CTC CTC CTC GAA CCT TCC TT R: TAG CTC TCG CCG TTC TGT TT 5 4

3 F:TGC ACC ACT AGG AAC AGC AG R:TTIT CTC CTC TCA CTC TGC AAT C 4 3

4 F: CCT CCT CAC CCT TGA ACT GA R: TTT TCA CGC TAT CAT CAA ACC 5 2

5 F: TGC CTC ATC TIT CCA CAA AA R: TCA CTG ACG GGC CTT TAC TT 4 2

6 F: CAC TCA AAG CAA ACC AGC AA R: TTG CAT CAG GAG ATC CAA CA 5 4

7 F: CAA TAA CCC GTG AGG TGG AG R: CAT TAG GCC TTG TCC ATG CT 5 4

8 F: TTA CTT GGA CCA CCA CAA AAA R: AGG CTG GAG TCC ATT GAG AA 5 2

9 F: AAC CCC ACT AGG CGA AGA AT R: CCC AGC CAA GAA ACA AGA AA 8 5

10 F: GAA TAG CCT TCA CGC TCC AG R: ACT TGA CAG CCA TGG GAA AG 4 2

1 F: ATC CCC ACA TCT CAC ATC CT R: TGG ATT GCA AGA ACA AAT GC 7 3

12 F: CAA ATG CAC CGT GAA TCA AC R: TAT CGG CGA TTT CTC CAA AC 4 2

13 F: CTG TCG CCT TTG CTT TTA CC R: TTC TGT GGC ACT CGT AGT CG 5 2
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Code Sequence (5-3') Total bands Poly. bands
14 F: GTG GCA TGC ATA GTC AGT CC R: ACG GAG CCT GTA TCA TCA GC 4 2
15 F: GGG GTC GGG ACT TGT ACT TA R: CTT TGA TGG TGG CAA TTG TG 6 3
16 F: GTT GAT GGC TTG GAG GGT TA R: TCA CAC AAT TAC ACA CAC ACA 6 4
17 F: AAG GAT TGG CAG GAT CAT TG R: TCG CCA CCT ATC TGT CAT TG 5 2
18 F: AAT GCT GCG AAC AGC TTC TT R: AGA CGC TAA GGC TTC TGC TG 7 3
19 F: TCC CTT ATT TGC AAG CAA CC R: AGG ACA AGA TCC ACG GTG AG 7 4
20 F; ATT TGG GAG CCC ACT CTT TT R: CCT TCC TTC ATC CCT TCT CC 6 4
21 F: AAT TCG GGC TCT TGA AGA CA R: AGG AGC CTT TGG TTG AGG AT 6 3
22 F: CAG GAA ATC AGT ACA CTG GAA R: AAA CGA TCG ACG ACT GTT CA 3 2
23 F: ATG GGC GTA TCA GTT TCG AC R: TTIT CCT GCC AAC TTT TCT GG 7 4
24 F: GGG GCA CAG AGT GGA TGT AG R: GGA CCA TGT AAT CCC AGC AC 5 3
25 F: CAG CCC CTT CTT CTT CCT TC R: CAG CTG GCA GAT CAG TAT GG 7 3
Total 136 76

Mean 5.44 3.04
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Table 4  Comp ity from different regions
mEEERE ER: T L RS [EE 2 Y
Genetic diversity Northem Central South Oversea Improved
A3 Accession mumber 16 77 41 41 17
£ %&EE ¥ Percentage of polymorphic bands (% ) 60.75 53.28 71.14 82.93 50.36
£/ REFE R Minimum genetic distance 0.0372 0.0464 0.0384 0.0726 0.0647
B ABEPEM Maximum genetic distance 0.2163 0.3052 0.2547 0.5313 0.2011
FHBEHER Average genetic distance 0.1713 0.1709 0.1769 0.2287 0.1638
ZREFE 3 B Shannon-weaver information index 2.114 2.117 2.572 3.058 1.641
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Fig.1  The cluster result of 192 gesame materials (the code is same as table 1)
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