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Abstract : SRAP and SSR analysis were performed on 20 main black sesame cultivars released in China with 23
pairs of primers for analyzing genetic diversity. The results showed that:a total of 672 DNA bands were amplified by
23 pairs of SRAP primers, of which 152 were polymorphic, resulting polymorphic ratio of 22. 26% ,and the total and
polymorphic bands amplified by every primer pair averaged 29. 22 and 6. 61, respectively. In SSR,92 DNA bands
were amplified by 23 polymorphic primer pairs,each primer amplified 3-6 total bands and 1-5 polymorphic bands,
the average was 4. 00 and 3. 09, respectively,and the degree of polymorphic bands was 77. 17% averagely. Genetic
similarity and genetic distance of 20 black sesame cultivars were 0. 8547-0. 9804 and 0. 0159-0. 0921, indicating
limited genetic diversity and narrow genetic basis. The clustering results showed that 11 cultivars from main produ-
cing area Jiangxi were obviously clustered together,and the genetic similarity of Jiangxi black sesame cultivars was
higher than that of the cultivars in other provinces, with the genetic distance lower than other province and the
differences of them all reached a very significant level. Strengthening the introduction and utilization of germplasm is
an urgent need for broadening the genetic basis of black sesame cultivars in China.
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Table 1 Cultivar information of tested black sesame acces-
sions
G iiﬁf el KR PR AL
Code e Type Origin Breeding unit
1 WRZ 1Y FERaA wdl b R
2 WRZ2S  FRMA Wb b R
3 329014 B F WAL R MR B
4 HEZ15  HEMA R R LR
5 ERZ1S BRI ORI RF
e
6 210 % AR R EOETTR R
e
7 EHE3 Y BAREA WPg LA RRE R
8 hE9 FRAF AL P EgROEREER R
YEYII SR i
9 h¥ 24 FHAF AL P EgROEREER R
YEYII ST i
10 WZ2s HRSF LY BB IR RN
WL T
11 BEs Y B TP e LA R
12 wmres BRI VLA LR
13 BE1Y HRRA TLPY TV R
14 HmEe s BRSO VLS LRI
15 BZEIY BESA LY AR RNE R
16 KT R b2 r s Wi ]
17 S ERR B Wi
18 B B A TP
19 HE B Wi
20 IR 7R YLPY
1.2 FHik
1.2.1 DNA RE5REN DNA $2 IR 5

SR 4 HR AN S A AR AT B AR R R I
AT R ZERE R A i T AL, CTAB 2 3 B
[ ZH & DNA,RNA FH Rnase A TH1LZ:FR, DNA i fg
IV J3E P00 5 A 58 A1 o0 YEAZ TR I s X b 2647, I F
1% 11 Bt 5 A 26 Je e i ARG 00 G o i, 5 I s R 3
50 ng/pL T —20°C VKA IRTER I .

1.2.2 SRAP3|¥5 PCR ¥  A#Fsedtiki
ERFI1 4, 51950 R YR G. Li 2 B
(R 2) , B A TAY TREE AR S A BR 2 A
(Sangon) & ., Z WX A SRAP #Y PCR X
RiRZ, PCR §HFE ¥ 2 18 G. Li %7 H 6% 1)
PAGE JEHEATY 34 7= Wi 43 B AR YL 852
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Table 2 SRAP primers and their sequence

4 G
o I3 9151 Forward primer sequence o JZ 1513 | 3751 Reverse primer sequence
MeO1 TGAGTCCAAACCGGATA Em02 GACTGCGTACGAATTTGC
Me02 TGAGTCCAAACCGGAGC Em03 GACTGCGTACGAATTGAC
Mel4 TGAGTCCAAACCGGAGA Em04 GACTGCGTACGAATTTGA
Mel9 TGAGTCCAAACCGGCAG Em07 GACTGCGTACGAATTCAA
EmO8 GACTGCGTACGAATTCTG
Eml10 GACTGCGTACGAATTCAG
Eml1 GACTGCGTACGAATTCCA

1.2.3 SSR 5|45 PCR §1& BT R 103
STETAE &K SSR 51491722 51¥i BT
(Sangon) &, Horh i v 4 23 X ELAT 2 2511 SSR

W (R 3), RAASRZE ALk #Y SSR-PCR
FCWEAR & (15pL) : 50 ng/pL # AZ DNA 2 pl,
50 ng/wLIE51¥145 1 pl 10 x Taq buffer 1. 5 pL.

R3 SSRIMKRERFT

Table 3 SSR primers and their sequence

ClE/ B NAnEE 27 AL s 27 EE DTN
Primer Forward primer sequence(5’-3") Reverse primer sequence(5'-3") Referrence
sa33 TTTTCCTGAATGGCATAGTT GCCCAATTTGTCTATCTCCT [25]
sa72 GCAGCAGTTCCGTTCTTG AGTGCTGAATTTAGTCTGCATAG [25]
sal08 CCACTCAAAATTTTCACTAAGAA TCGTCTTCCTCTCTCCCC [25]
sal82 CCATTGAAAACTGCACACAA TCCACACACAGAGAGCCC [25]
ZHY23 ATGGGCGTATCAGTTTCGAC TTTCCTGCCAACTTTTCTGG [20]
ZHY24 GGGGCACAGAGTGGATGTAG GGACCATGTAATCCCAGCAC [20]
ZHY25 CAGCCCCTTCTTCTTCCTTC CAGCTGGCAGATCAGTATGG [20]
HS02 CCATTAAATTCTTGCTCCCC CTGGTCGTATGCAGCATCTT [27]
HS06 TGAAAAGCTGAGGAAGAGCA ACAGTGGAGGGAGACGACTT [27]
HS07 AGAGTACAGCCACGGGAATC CAACAAGACAACGGTTTTGG [27]
HS09 CTGATACCTCACGCTCCTCA ACAGATCTGCTTGAAATGCG [27]
HS22 AGCCCACGAAACTCTTCCTA GTTCGAGCCCTTCAAGATTC [27]
HS33 ATGGGGGAAGGAATAGGATT CATCTCGCATCAAACTTGC [27]
HS50 GATGGGTTCTTTATGGGGTG AGAAAAAGCAAAAGGGAGGG [27]
HS53 GAAGCTTGAAGAGAGGAGGG ATGGAACTTCTCCGATCACC [27]
HS54 CCAAGGGAGAACTTGGTGAT CCATGTGATCTTCTGCTGCT [27]
ZMO8 TCTCTCTCTCTCTCGTTCTTG CCCACTGTACCTCTCCATATT [26]
7ZM13 GCAGAAGGCAATAAAGTCAT GCGTCAGAAGAAAAATACTGG [26]
ZM16 AGGTAGAATTACATGCTGTGC GCTTCCTCCTTCATTCATATC [26]
ZM30 CACTCCACTCATTATCCAAAG CAAGACACAACTGACACGTAA [26]
7M35 AATGCATAGTGCATAGGGTAG TGGAAAGTAGAGATCGCATAG [26]
ZM41 GATATGATTCAAACCCCTCAG CTTCTGCACTACCATCAATTC [26]
ZM43 CTTGGATATCAGTTTCCTGTG GTTCTCCACAGTCAAAACACT [26]
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10 mmol/L dNTPs 0.3 pL.25 mmol/L MgCl, 1.2 pL
M5 U/pL Tag DNA 3R 4 B ( Fermentas 2> H] ) 0. 2
pL. PCR ¥ B4 F2 5 0 94°C 78 1 3 min; 94°C 75 1
60s,57°C iR /K 30s,72°C LA 455,40 630 ; 2R )5
72°C FE {1 10 min, 4°C £ 7, PCR ¥ H 6% 11
PAGE BEIEHEAT /3 B AR YL B 52

1.2.4 HIESFITEST  ARYEE, IDRIHFSEIHEW
) SRAP Fll SSR ¥ #4551, 7E [Fl—fLi EA T 1idh
“1" A WEIC 07, % M. Nei %52 (07 W15
NTSYS F3Hrit E A Tist AL R AL (GS ) gt & i
2 (GD) W # B2E P13k (UPGMA ) #4125

800bp ——

B, 28 57 S PR T 2253 M 7E SPSS Bk 58 Ak,
2 #RESW

2.1 SRAP &ML

SRAP P 25 R /R (B 1,58 4) ,23 XFREHLSI
Py it DNA 45705 672 4%, x5 104 14 18 ~ 50
2%, F34129.22 %% BTG 23 XFREHLS |9 43K 3
MM BTG P 2502 ~ 18 4,1t
YRGS 152 SR 2B, PR 3G 280k
661 5, BXFHI MY MM 2B RN
6.67% ~46.15% ,F-¥1°h 22.62% |,

1 ~20: 73R 1 Pkt S, T 1H)
1 ~20:The material code same to table 1. The same as below
1 SRAP 5|#4H& Em08/Meld Hyf 845 R
Fig.1 SRAP fingerprint of 20 black sesame cultivars from primer combination Em08/Mel4

2.2 SSR &#&MSH

AWFFE—ILFEALBEE T 103 XF SSR 5[4 %F 20
A FRZRRE R DNA #5417 1 PCR 973, Horr 23 Xt
S EG 2, T 22.33% , 23
XML R BN (B 2,%4) x5

1 2 3 4 5 6 7 8
600bp ——

R i A
TR PR e

9 10 11 12 13 14 15 16 17 18

YI 3 DNA J5 3 ~6 2%, R0 i 92 2% P34
Xl 4 %, BXEIY R 28T 1 ~
6 5%, 71 3.09 4, My B th 28 MW 71 4%, Xt
S B B 2 A R 25.00% ~ 100% , F-
$177.17% .,

2 SSR 5|#) sa33 By HELER
Fig.2 SSR fingerprint of 20 black sesame cultivars from primer sa33

2.3 BESHUESRSERSW

FIFH L& 23 % SRAP Fil SSR 514 i 3184 45 S
PEATECHE 43 W7 k7%, 20 A2 25 R i ol 1) ) it £ 4 10,
FHUTE 0. 8547 ~0.9804 Z[A], -7 0. 9115, it L 1
BTE0.0159 ~0.0921 Z[i], 4 0. 0562, it 5
LREECK AL FE B B/, R b [E R 2 %

FRREL f P (R 358 A5 ZREPEBE = AL BERE T 0 B As
a5t A5 25 S B oK (BSR4 G R ) R 2 3
SHIFBY ] 5 (G6S=0.8547,GD =0.0921) , j#f&
EZSRER/AMZEHRZ 955K THE(GS =0.9804,
GD =0.0159) , #%Z 9 S 5T Bist L #E B e/ VAT
52 9 SR T RMIMAL R E AL > A K,
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Table 4 The amplified results of SRAP and SSR primer

SRAP 514 o %2&‘#% ZHEMFE(%) — o %?&Tﬁk% ZHEMELFE(%)
SRAP primer Total bands Polymorphic Percentage of SSR primer Total bands Polymorphic Percentage of
bands polymorphic bands bands polymorphic bands
Em02/Me01 25 7 28.00 sa33 3 2 66. 67
Em02/Me02 26 7 26.92 sa72 6 6 100
Em02/Mel4 24 3 12. 50 sal08 3 3 100
Em02/Mel9 23 3 13. 04 sal82 5 4 80. 00
Em07/Me01 27 10 37.04 ZHY23 4 4 100
Em07/Me02 50 10 20. 00 ZHY24 5 5 100
Em07/Mel4 41 9 21.95 ZHY25 3 2 66. 67
Em07/Mel9 50 10 20. 00 HS02 4 4 100
Em08/Me01 30 2 6. 67 HS06 6 5 83.33
Em08/Me02 29 4 13.79 HS07 3 2 66. 67
Em08/Mel4 36 12 33.33 HS09 3 2 66. 67
Em08/Mel9 34 5 14.71 HS22 4 2 50. 00
Em10/Me01 26 5 19.23 HS33 5 4 80. 00
Em10/Me02 29 10 34.48 HS50 3 2 66. 67
Em10/Mel4 26 2 7.69 HS53 4 4 100
Em10/Mel9 25 8 32.00 HS54 4 2 50. 00
Em11/Me01 22 2 9.09 ZM08 4 4 100
Em11/Me02 19 4 21.05 ZM13 3 2 66. 67
Eml1/Mel4 19 4 21.05 ZM16 4 2 50. 00
Em11/Me019 18 2 11.11 ZM30 3 1 33.33
Em04/Me01 24 7 29.17 ZM35 5 4 80. 00
Em04/Mel9 30 8 26.67 ZM41 4 1 25.00
Em03/Mel9 39 18 46.15 ZM43 4 4 100
J3 T Total 672 152 ST Total 92 71
34 Average 29.22 6.61 22.62 -3 Average 4.00 3.09 77.17

St AL AR R BT R 2T, S5 R R (A
3),20 A A E S TE s AL A LR B 0. 894 ik
ol 2 RIEHE TR S5 AF, SR
25% , BISRIEFmA0 4 3 A I va iy 1 A~ A e
1A, il db iy 3 A B8 25 0k i R 0L 20 R AE— i,
SR E 15 A, 5 SR 75% |, 78 3%
BARRIR R 0. 911 AL FRR I X438 2 25,56
-1 K65 KBMEA03 AW 1 34 A
AR TES T-2 2509 11 A S Fh 4ok A 714, 3
J7 dt R R B Bl 3 B o A T B X 4 ok

XA RET VT PG SRR R A B 22 0 DT R AR
HRRKRFLREERB MR A K, NEADE
N E R VT VLVE Y 11 A 28R i A A 2 3R
TE—& , SR WAL TRAE | vy B SRR A A
FEAG R B i A% 22 5 o nl L, R IR T [ — s X
F18) S 22 JRR i R 1 T A Bl A e — E R R A AR 0
P JUH S R 2R 327 DXC——TL 74 1 ity o ] 33t 4%
LR BAR R, NI, SIS B8, 32 w5 V06 A
[ PR R A B 5 AT 2R S R 2 RR I8 AL 2R
il AR A L
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Fig.3 The cluster result of 20 black sesame cultivars

2.4 ARESRESMEREESEEILE
BEXF R ISEE B LR B VLS ) AT R B
RN — R, 25 A TP R [ A R
XS BR, N3k EVTIU R 11 S SRRk [ H AL 65y
f9°9 A il A 1) 5t A5 R (L R BRI A% BE B R A T LA 43
B, 25 R (2 5), R AVEVE Y 11 A Flst 44 4
IR 0.9123 ~0.9738, 444 0. 9421, &
B4 0. 0159 ~0.0542, 21K 0. 0358, it 14 2% F v
M JREEEZ 9 S MR T MR (GS =0.9738,GD =
0.0159) , Bk EF R EHRZ 9 S HHEZ 5 5
(GS=0.9123,GD =0.0542) , & [ HAME G99 4

®5 ARESREHRMEEERUREL(GS) MEEFES(GD)

i A3 L A LR B 0.8547 ~ 0.9607, F
0.9045 , 38 1% BH 25 4 0.0241 ~ 0.0921, F ¥ K
0. 0596 , it fE 2 F /NI R H B Y 1 SRS 2
2(GS =0.9607,GD =0. 0241 ) , #1525 5 Fe K =
W23 H55HMEY 15 (GS =0.8547, GD =
0.0921) , K& A VTP Y 22 25 pk i it A4 A LR 0K
Fok B HABE 5 05 RP E2E R 0.0376, 18 %
0. 01 MM IR E /KT, AL HE B 22 /N T HA A 03 19
Bl BE 22 558 0.0238, ik F) 0. 01 A4 2 3 K
o AT UL YTVG SRR SRR a8 R 2 A R A A
R RRER Z B SR A

Table 5 Genetic similarity and genetic distance of different origin accessions

AL AR R AL Genetic similarity

RIEHE B Genetic distance

Heii it AR ) ) - ] : ~
- . R/ME L INIE] 72 i T4y R/ME L INIE] Al 1y

Origin Accessions

Min. Max. Range Average Min. Max. Range Average
VLS 11 0.9123 0.9738 0. 0615 0. 9421 0. 0159 0. 0542 0. 0383 0. 0358
oAt 9 0. 8547 0. 9607 0. 1060 0. 9045 0. 0241 0.0921 0. 0680 0. 0596
JA Total 20 0. 8547 0.9738 0. 1191 0.9101 0.0159 0. 0921 0. 0762 0. 0562

3 it FEEZRR AL A DNA BEA7 38 4% 2 RE 20 BT, 23 X
A\ Y

SRAP Fric 225 & £ F DNA Fric o9 8 A5 1m0
RV —F DNA 73 Fhric8oR , BA 284
BRVERT oA TR ) N T T RIS G 2
BEVEAS BT 38 15 P B QTLs (3£ X)) =2 o7 A
gy RBFSE R SRAP AR E AR X 20 A4St

5 RED 3G I M I A 228 E ) DNA 459,
PR XTI YT B RO 2 A AW B
29.22 % H6.61 %%, Z ML H 22.62% ., SRAP
PELE RS H AR B A A5 R0 ML (2 A
PR B Tl A SRAP Fric 78 2 Bk b (19 B
5%, X T RE S A RS AL FERl A G, IEAEK, SSR R
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WCHEARDERENS FERFEE & THRIESR
MO Z RIS K R B TG Y Ay AR e . K
FTZIRE SSR FRic Ay HF & 2023 5 R B 9T 4 4
K I, SSR fric B AR C &1 2 ikt 5 2 H
PRS0 FREE RS DT SR B Y s
TEREDY e QTL a2 o &y A8 Z W, A
WF5E 23 X} SSR 51X 4 H 3 ~6 4% DNA 47,
HobZE5MEW 1 ~5 &, 250 HFHEFEER
77.17% . SSR ¥ G 45 F I 22 25k LR 34 5 Ml A
FEZRR R BF 5T 45 L2020 AR — g, mI L AR
55 SRAP Fl SSR A4 38 45 S 2 o, T SE 1Y,
SRAP F1 SSR ¥ B2 Jfk it B ik A% Z2 RE P o0 M (A
bR ICEAR

KT 2RI AL ZRETE RS AL LR ST 3 £
ARG RAEE—E T, — AT Z A
IR A ZREE R F &, W K. V. Bhat 25
RAPD XFE[IJE 18 NN 36 43 2 RR VT IR HEAT 0B 52
B AL AL RN 0.19 ~ 0. 89, KWL ZRENE
W FEE . H. Laurentin %[12—13] ¥ AFLP 43473k
FENEE AR R AP RIS R Y 32 4452 RR AP B %
R TR AL AR B 2R B0k 0. 38 ~0. 851" ok B & N Fi
EVANG IS S SY TR P e R S B |
RIZRBCN 0.31 ~0.78" 1 X2rHa %7 R JH] SSR #5
E6F 2R DX R 56 v ) R (R ) AT 2 RN
SIRTEREA SR (R ) A TERCAT ist 1L Z 1, 5t
FEFILL RETE 0. 475 ~0. 728 Z[al, T % — &5 0F
FEMPA A Z R G ZREE AR F | L IRt
TNk 8 25200 Fi] i) SRAP il EST-SSR 43+ #r [# 4 4h 2
SRR T 35 1% 22 W 1 1 5 SR 22 B L A 8l s 4%
B 0.2287, E N SRR U AR, 24 0. 1638,
AAEFIH SRAP bRICHFFE R 67 AT E R
Rl P2 0K ik il DAy ) 22 TR £ AR 0L 3
0. 8164 ~0. 9804, AL ES 0. 0160 ~0. 1428 , L%
BEVERR N = G SR A W AT . R SCh A
FH SSR BiF5R & BR, r 2 JRR A 5T 5% U5 1Y) 352 % AE AR
BTE 0. 5462 ~0. 9811 Z i), AHFFE 1 20 A~ 2R
s AR B TA] 13844 AR LR BR 0. 8547 ~ 0. 9804 ; 35
FERE S 4 0. 0159 ~0. 0921, 2% WA Fp [ 3= 5 B2 g Ay
Flastfe ZREE B = R I rb AR B AE i 4:
FLEELTIE 100 73 B2 JRRFl 5 9% VR A1) 38 15 22 R PE AT
FELE SRR AL AL R ELAE 0. 469 ~0. 986 Z[H],
FE—E MBI LREE , 258 EiR S % SCRRBESE
SEOL R I 2 RR AR 0T R s A 2 A B A T
FE] 1R 22 R GE R, T 8 0 P 11 35 4% 2 0 22

AR T HI7 kAR, DRI, a5 AR T S il
AT b BT BEUR , %ok 5 [ FR 2 RR i o it A
T g,

ARBIFFERS 20 A~ H [ TR RR A AT SR 2
GIHT, BN R PR ZRR 37 X ——VL P Y 11
B SR A — kS, T b | L v Y e B R A —
A, (ELISIAE TRT R A o o D) S SR A — S, ] DLl B
SRS AT 14 J 22 JRR i o 8] B9 21 2% 00 R AP AE—SE 19
FAAATE . ASBIFSE 45 SRR B VLV M2 R At b gt 24
Pef ik, ORI TRg , e i, X5
TSI AE 2 R SCHEAES BT 4 R A W
BRI ARG P b A DX 2 R B U i T
Herh AR S DI IR SR 2 00 R it LV 2R
SSRGS 18 P2 S8 - SUE LI IR ANIEE S48
AL FF) it o R 3t 5 o o A AR, A R R
B HZ2 N HTT il P 2R BT A, X 46 R R A AT
PSR 2R A Pl A2 L0 20 B 3N T PR ZRR AR
7 UL, PR 1LY R R ) £ R R R
B, L, SIBEESN A SMRRBEIR, FEE mAEOR,
P DL b i A R 0 ) 22 o [ R 2 RRORT i b vk
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