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Abstract: [Objective] The objective of this study was to manage, research and utilization of sesame (Sesamum indicum L.)
germplasm resources more effectively, and to provide excellent genetic resources for sesame breeding. [ Method ] In this study, 5 020
accessions of sesame germplasm resources were systematically identified. Firstly, the primary core collections were constructed by

using proportion strategy and UPGMA clustering sampling method within subgroups according to geographical origins. Then using
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an allele preferred sampling strategy and stepwise UPGMA clustering sampling approach according to SSR molecular data, these
accessions were further screened to form core collections. The Nei’s gene diversity (He) and the Shannon-Wiener index (/) of the
core collection and the primary one were measured by #-test. The cluster sampling was terminated until the genetic diversity of the
core collection begun to have a significant difference with the primary one. Then the core collections without a significant difference
with the primary core collection were chosen as the best core collections. The representativeness of the core collections was assessed
by the Nei’s diversity index, Shannon-Wiener diversity index, percentage of polymorphic bands, polymorphic band retention,
variable rate of coefficient of variation, coincidence rate of range, variance difference percentage and mean difference percentage.

[Result] The primary core collections containing 816 accessions and core collections with 501 accessions were constructed,
accounting for 16.25% and 9.98% of the total germplasm resources, respectively. The core collections consist of 442 Chinese
landraces and 59 foreign germplasm resources. The core collection with 0.2989 in Nei’s diversity index and 0.4243 in
Shannon-Wiener diversity index, and did not have a significant difference in molecular diversity with primary core collections
(He=0.2791, I=0.4302) at P<<0.05. The percentage of polymorphic loci and reserved rate of number of polymorphic loci, variable
rate of coefficient of variation and coincidence rate of range were 91.25%, 95.23%, 99.14%, 86.85%, respectively. Variance
difference percentage and phenotypic indexes of mean difference percentage was 0. Results of #-test showed that no significant
difference was found in genetic diversity indexes between the core collections and original collections. Compared with the random
sampling strategy, allele preferred sampling strategy could construct more representative core collections with higher values of
genetic diversity indexes and fewer loss of allele. The Shannon-Wiener index performed higher identifying efficiency than Nei’s
diversity index. [Conclusion] The primary core collections were constructed by using proportion strategy and clustering sampling
method within subgroups according to geographical origin, and then using an allele preferred sampling strategy and stepwise
UPGMA clustering sampling approach according to SSR molecular data to form core collections, which is a suitable method for
constructing sesame core collections. The core collections of sesame are well representative of the original collections in the
phenotypic and molecular genetic diversity.

Key words: sesame; germplasm resources; core collection; representative test
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PRI (FFRER 1) o
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72°C 1min, 30 MEH: 72°C 6 min, 4°CRAF.
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FHBFFEZ (variable rate of coefficient of variation,
VR) . HZFF4 % (coincidence rate of range, CR) .
HEZEFHSF (variance difference percentage, VD,
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D, WERHRTLAE H, ZRM 50t I (IR AR S
WARF S, AR5 REE R ANUT A BRI > bk
B> 069 e B > BRI > TR > PR > R > A
I BRI S A, S 9—236 1, T
PLE A VS B &N, A 1.82—4.74 g; Shannon-
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Table 1 Statistical analysis of numerical traits of the sesame germplasm resources
RHIEAH G| MR A i RS BRI Hikr A EIESIS TRLE
Character indices Growth period ~ Plant height ~ Height of first ~ Length of invalid ~ Capsules per ~ Seeds per  Capsule length 1000 seed
(d) (cm) capsule (cm) apex internodes (cm) plant capsule (cm) weight (g)
P51 Mean 87.10 144.13 57.67 7.40 66.40 66.11 2.85 2.70
Fr#EZ SD 4.75 21.36 18.79 4.33 30.79 15.52 0.42 0.46
fz/IMHE Min 52.00 49.60 12.00 0.00 9.00 11.90 1.50 1.82
5 KAH Max 98.00 204.00 136.40 34.00 236.00 142.80 4.70 4.74
AR K CV(%) 5.46 14.82 32.59 58.49 46.37 23.47 14.81 16.89
Shannon-Wiener ##4 1 1.94 2.04 2.08 1.97 2.00 1.98 1.92 2.06
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AR 8 A% VA 1T 5 OV R A SR FH A ARG 1 R L 451
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JRAEFN T 16% 0], HUFERA 803 #y, RALIR B Lufglik
F1 97.37% #bFREAE IR A FR HEARAR 52
R 13 AR AT AZ 55 B 2R 1R 2 A
PAZOF TS 816 1, A BB R S AT 16.25%, K
TR B BB 5 31 100%

I T R 48 AR B 2 BRATE 5 Lo ol T 0 D
IYEIHIEM 30 X% L SSR 5%t 816 M1k AZ% Lo
JEHEAT T, AT NTSYS #AFR I A% Rl b
HEAT UPGMA B AR5 HT, BEAE S BRAE i 21 1

%, ROPRINIE G 2 FEE R R REESR . IR
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FEAAR B Az R RIS 1) 6 3 72 5%, 1fil Shannon-
Wiener £ FEPEFRELE 5% MEZ AT TF A6 I 6 2% 72 52,
AL, Nei’s FEDA 2 FE BN FE 2010 %4 Shannon-
Wiener FEAURUR 55 2 @ A% 0P I 1) S FEIURE 524
501 B Fah (3 20, B 2415 He 24 0.2791, Shannon-
Wiener 8% 1 4 0.4302, (54 EBHE YR 9.98%.
2.3 ZRtzCMRERREET

R4 SSR A7t Shannon-Wiener 5 H L i 3 22
SR O BURE S 501 43 A1 500 43 35 AT BE HLECRE A2 2t
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Table 2 The origin and number of sesame core collection

KU b B |l B |l B | ki Ko
Origin Number ||Origin Number ||Origin Number ||Origin Number
W74 Hainan 1 II%R Shandong 44 || ZA%EHL Venezuela 1 il Greece 2
] Guangxi 16 174 Shanxi 21 HA Japan 5 JEPN /R Senegal 1

]~ 7% Guangdong 7 ik Hebei 44 T HIH Turkey 2 L Mali 1

2 Yunnan 1 Kt Tianjin 1 #h[E Korea 2 JLWFE Guinea 1

H1 M Guizhou 2 JtE Beijing 4 ELILr I Pakistan 1 Je HFJIF. Nigeria 1

WIF Hunan 51 5T Inner Mongolia 1 FiI6 PG The United Arab Emirates 2 #F+ Sudan 1

VLY Jiangxi 44 iL7 Liaoning 20 ||@nd: Bengal 1 ZRIEM LT Ethiopia 10
WL Zhejiang 1 AR Jilin 18 ||ENE India 5 ZIH Somalia 1

Wik Hubei 10 HriE Xinjiang 1 RS Vietnam 1 5Fi4 Uganda 1

YLJ5 Jiangsu 26 MJEIT Heilongjiang 1 4iifi) Burma 2 1HZ%)J2 . Tanzania 1

28 Anhui 41 % E America 6 Z&[® Thailand 2 BIZ Ll % Mozambique 1

Bt Shaanxi 7 HPYE Mexica 5 iHE >R Sri Lanka 1 41t Total 501

J1[F4 Henan 80 d L Cuba 1 i 5% The Soviet Union 1

3 ZRAOHR SSRIBFEZ M ¢ 1818

Table 3 t-test for SSR genetic diversity in core collections of sesame

WY Nei’s BN 24 % SRoF= t{H P1i Shannon-Wiener S 2 t1H P1i
Core collection He Mean difference t value P value YeHC T Mean difference t value P value
ZM-501 0.2789 -0.0002 -1.2634 0.1062 0.4243 -0.0059 -1.2719 0.1046
ZM-500 0.2787 -0.0004 -1.6201 0.0557 0.4241 -0.0061 -1.7821 0.0404*
R-501 0.2783 -0.0008 1.5974 0.0582 0.4233 -0.0069 1.9891 0.0261*
R-500 0.2780 -0.0011 -1.0549 0.1483 0.4238 -0.0064 -1.9408 0.0290*

WIGAZLFN T SSR R He=0.2791, 1=0.4302. *F/RAE 0.05 KTV-% 5 3%
For primary core collection by SSR, He=0.2791, /=0.4302. *mean significance at the 0.05 level

A RE B HINIE T SSRARICHA T (1 2 JBRAZ Lo Fif
ARERNE, X SSR 73 Fhric Bl (K 2 & 4t B bl s
IR N NN T 110 BN A SN V7 ST N 2 i
e PR, TRESE 8 MUEMEIRIA ST R E )

R4 ZRZOMBRARREN S THIEILR

Table 4 Comparison of molecular data for representativeness

of core collections of sesame

ey JiZEs WEBHAT T g (R4 MR 5, I

BROFBRMZ L&MW HE (PB, %) « 2K

fREZE (PBR, %) « BRAHFEER (VR) . E

e (CR)  TEZEFANFE (VD, %) AIYMHE

ERASE (MD, %) .

AV SSR Ri & A4 4t
Core collection Polymorphic bands of SSR marker
EZ5F S dERi o EZ5F S 73S
PB (%) PBR (%)
ZM-501 91.25 95.23
R-501 88.23 91.06
AN 94.92 100.00

Primary core collection
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Table 5 Comparison of morphology data for representativeness
of core collection of sesame

[N L LY & T IS ¥ %R
Core FEH FHREE i ERES
collection VR (%) CR (%) VD (%) MD (%)
ZM-501 99.14 86.85 0.00 0.00
R-501 102.13 84.25 0.00 476

g BTk, IR ZRRAZ ORI ZM-501 H 501
IAPRLE RS,  Ho [E  EUE 442 1y, EAMNERIR 59 1
Nei’s FENZFEE He (0.2789) Fl Shannon-Wiener #5
1 (0.4243) 18 P<0.05 MR 4AT N H5HI A% 0 IR
(Or5k He=0.2791, [=0.4302) JC&@#E25, i H.
L s I ZE R RN 0, WMERFEERN
86.85%, Al I¥IAZ Lo Pl BT fiE A% AR SR I M BTt A 22 F
PE, i SE T SSR bR £ 1t SM ARBL R £
R TTPAE T 2 R R Bl T R A
3 itig
3.1 ZERRxLHRMAE

ARBTG5, 3T 3R AR A
SSR 7> THrICHHE, A5 020 43 2 BRRI TR T 2 8K
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BT 501 7 ClyAdeRdsi 9.98%) , I T THRE
PERIE. &5 R, IR PR IE 41, 41
KRB LU R EIUFE (R 73, At Z R % 0
BT FH SSR bR ic X W1 A% Lo Bl IR F AV AR 56
B0 UPGMA JEEHURH AR JEAZ R T, BE e iR
OB A F0 SN B4R T, SCHER s ) i 0
MORIE ) 2 5, SO ZRRZ ORI E . Zr7ke
FF AN, HREROL KRR KGR N P %
DR A

R0l A ek H R Ll 91 455G B 8. BROWNPY
R S PR HE T A, o5 HEAN SR LA R T HE YR 5%
—10%FIAZ P TR i BB AR R A TRUR 70% L E
BAEAR S . 2 F AT BUORE LA AR LA
B S R R IR BT e, B SRR L i
JCRZ TP FTECLL A v] N —28, BB IR B D )
FAZ OB T BT B LU A m ARG K — 2, [ g AR AN R
PR IR ORI BT, oy B A I B — ek 5% —
40%, KEZBAE 5%—15%40, AW FRAEH] ¢
O 6 AT WU A 20 2R SIS T BRI A 0o o 5 T A% o o 1)
Nei’s Z: KN ZHE (He) 1 Shannon-Wiener 3548 (D)

HEZ O R 5 2 R S W% ORI O U
ELESNE, 2RI, ERE AN SWI%%
N GEPRBEAT S 2 S A% o b TV D S A o
TERZ O Bt AR 22 FEIE R R B R FE AR A0 T[]
5E LU IR o
3.2 ZRMZIUMRME S 2 Frric S HanEE

AHFFCRIH B 3 TF KA LA 178 55 4 FE R 21
1) 2 000 42%F SSR ARic fiiidk ¥ 30 % 4% SSR #xidd
R RZ OB, B R ZHANG 2505 i 2 78R
36 X} SRAP Fric Al 10 %} SSR Aric H ik t i 11 %}
SRAP Fric fll 3 X SSR bric bl 2 IRIMAZ Lo R 7EAR
FNERAERYE T A BT . VR T R AR 1 %
Shannon-Wiener 8%, Nei’s JER ZHEE . LKW H
MR ZELWRAR, BRAMGER. WERFE
R HEES ARG E T A RESHIENZ
FEMEVEAN FEAR, AL SSR FRic ik IR 1) Nei’s 3
ZFEERTFE S BUR A AE A Shannon-Wiener $i5 55
&, XHBHEPIS R
3.3 ZRtx LR EERINF A

A% Lo O 11 2 37 Ay Jon s AR S Bl % 9 1A L
BT R A AL T — AN 2 {5 R 4% A R id
o RPN G, BESLEHEMER AR &
ERLARE],  DAORUEAZ OB A RO - s B
R ERAZ OB T J5 SEVPNIFTT, 428 W s S 6 1A
[Fi) BN s B 5 N FAF T, 3 A7 45 2K 8 TR O ol o
Wi B BN AR RIER RN FT L. FN,
KM R I, Z R T B R I A 4 2L Hb B R SR A
—ifd, AR 2R . BTz SR,
RANWETT, SR O S i AT Bh A TR EE, AW 4k
FURR AR ) Z REM TTHUR, AW AZ O Fh BT 45 1)
A8 LT A AR S B AR SE A R T I F R . H AT,
VR AR R A OB BT AR S o R () 0
5 polE . LR ZUIR IR I A BT R MR g5
FERAT ST T o A% AP 5T IR ) 2R A B T 0 a2 Rk
Gy A E R O R

4 i

BET B R 4 21, 2 N 45 3R R E A 2R 2 e L Ag
LR 2RI A% O FR T, 456 SSR 7 Fhnid
HdE, RH SM AL R EEAT UPGMA &0 521
HE 2 R AR O P TR B TV . LR AL 501
Py 2RI, OREE TR 9.98%IMIFF o Nei’s it
ZFEE (0.2789) 1 Shannon-Wiener 5% (0.4243)



13 3

KR AS . FE TR UA SSR 43 1 hr i At 2 Bk AZ Lo 5

2439

1t P<<0.05 MEZ 55 N 5HIZZ L% IE (He=0.2791,
1=0.4302) LW EMEZE e, 2R HDE (PB, %)
LSRR (PBR, %) « AR R EHE (VR) |
WZEEFFA R (CR) 0514 91.25% 95.23%- 99.14%.
86.85%. JIZEZEFHME (VD, %) FIIME % ST H 4>
K (MD, %) ¥4 0. BoFRBiE 2 R 5 S

Jih

AR AN R, L RO TR A B AR

RIE.
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Schedule 1 The origin and number of sesame germplasm resources

U5t Ko Uit Hom | ki B | kit Ko
Origin Number ||Origin Number ||Origin Number ||Origin Number
#§74 Hainan 6 II%R Shandong 437 || ZWEiHL Venezuela 1 7l Greece 11
] Guangxi 175 L7 Shanxi 216 HA Japan 46 FEPIN/R Senegal 1
J” 7R Guangdong 71 VTt Hebei 445 T HI Turkey 2 L Mali 1
2 Yunnan 8 Kt Tianjin 7 i [E Korea 2 JLIW . Guinea 8
5t M Guizhou 22 Jb3¢ Beijing 39 EIEHTIH Pakistan 1 JE HFE Nigeria 2
7 Hunan 551 P 51l Inner Mongolia 2 [ %P5 The United Arab Emirates 20 75} Sudan 1
YTV Jiangxi 452 L7 Liaoning 192 ||din$. Bengal 10 PRFEM LT Ethiopia 94
WL Zhejiang 4 AR Jilin 182 ENFE India 47 R4 Somalia 1
W4t Hubei 95 Wi Xinjiang 7 ||F§ Vietnam 3 %Fj% Uganda 1
YI.95 Jiangsu 263 HIRIT. Heilongjiang 4 ||4if) Burma 21 WZJE W Tanzania 3
“ZH Anhui 406 ZE[H America 44 ZZ[# Thailand 18 FLZ& KT Mozambique 9
B Shaanxi 65 P4 Mexico 35 ||WrH2% R SriLanka KIFEAHE Unknown 17
Ji# Henan 963 W Cuba 1 HIJ5EE The Soviet Union 4l Total 5020

Mizx 2 SSR3I¥IFF!

Schedule 2 The primer sequences of SSR markers

514 Primer

E 51474 Forward primer sequence (5°-3”)

S A514)F51 Reverse primer sequence (5°-3%)

HSRC311
HSRC595
HSRC639
HSRC778
HSRC813
HSRC950
HSRC958
HSRC1059
HSRC1350
HSRC1482
HSRC1767
HSRC1890
HSRC2005
HSRC2256
HSRC2678
HSRC2813
HSRC3459
HSRC3538
HSRC4138
HSRC4345
HSRC4653
Y1972
GBss-sa-72
GBssrsa-123
SI-ssr30
ZM1079
ZM1413
Hs02

Hs%4
Hs189

CACCATGAAATGTTCAGCAAATAC
GAGACCCTTTATCCATTTCTTGAG
GTGATAACATATCCGATTTTGTTCC
GGTCAATTTGCTCCTCCTCT
ACATCATTCCCTTTGGCTCT
CCTTTCTTCTTCTAAATCTGCC
CTTCCCTAGCAAACCTCTGT
TCATCGCTGCTTCCACCTTAG
TGGAGGGAAAAGTCATTAAAGCAG
TTCCGGGTCTAGTTTTACTTGCAT
AATGAGAAGTGGAGTAATGATGTT
CCAAATAGGATTCTACCAGCAAC
TTGGTCCACTTCGCACTCTATTA
ATTTGATGCCCCTATTTTTCTTC
ATAAATACTCCAACGCTCTCC
ACAGCCGACACAATGTAAAGCAA
CAGGGCGTAGGGTCATTC
GACCCACCCCAAAATCG
TTCCTCCTCCCCTTCTCAAAAC
CTTGACATCGGTCCCCTTAC
GTCCCACTTTTGATAGTTGAGATG
CACGGAAGCAGCTCATCAT
GCAGCAGTTCCGTTCTTG
GCAAACACATGCATCCCT
GATTGCAGAAATTGACACCA
GTCTGAGACTCGCTTTCATAA
ACACACACACACACACAATTC
CCATTAAATTCTTGCTCCCC
CATGTGTTCTCTCCCACCAC
CTCCAACCCCCATAAATCAC

CAGATTCAACAGTTTTGGAGTGG
ATCTTGTTGCCCCACCACTAC
CTTCCTTTCATCACTGTCCCG
GACATCATCATTCCTCCCTC
CTGTTTCTCCATCTGCTTCC
CACCCTAGTTGTCCATGTTCCT
AGTCTTTCCACCCATCCATA
ACATTTGAACCCAATCCCTCC
TGGGGTCAAATCAACTCAGCAT
AGTTCCATTTCTTTGTTGATTTGTCT
AAGGGTTATGTAGTGTTTGTTGAG
TAAGCCCATCTAAACTGACCAAC
CCTGGAGTCCTCAAAGTGAAAAC
TCAGTTCTAATTTCCGTTTGCTC
ACTGTCACATCTTCAACCACC
AGCACAGAATTCAAAGGCAAAAG
GGTTTCTTGTGGGGTTGG
CTCATCAACAGTCACCCCC
CATCAATTCACCACCACATCCT
GCAATGTTGGTGACGGC
CGAAGAAGGGTTTACTTTCCG
CCTGCCGACATGACTACAAC
AGTGCTGAATTTAGTCTGCATAG
GCCCTGATGATAAAGCCA
CACTAGGCGAAGAATTCAAGA
TTACCAATTTCAAGGGTAGC
GTAGATTTCCCACCTCTCTCT
CTGGTCGTATGCAGCATCTT
TCTTGACCATGTTTTCCACC
GCTTCTGGAGAGGAGATTGC
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Schedule 3 Coden designed for descriptive traits in sesame

LERIN WA

Traits Coden of descriptive traits
PRI 1=F0FF, 2=431%

Branching pattern 1= Non branching, 2=Branching

WAL 1=818, 2=—7¢, 3=%1t

No. of capsules per axil
IR EL

No. of locules per capsule
-7

Leaf shape

-4,

leaf colour

PN IHEN

Exterior corolla colour
EHHEER

Stem hairiness

2tk

Capsule dehiscence at ripening
EN 223

Main stem colour
KRB

Seed coat colour

1= One flower, 2= Three flowers, 3=More than three flowers
1=0U8s, 2=/\8%, 3=)\k, 4=IR%

1= Four, 2= Six, 3= Eight, 4= Mixed

1=t 8, 2=4E T, 3=MBE, 4=00K, S=0JF

1=Linear, 2=Lanceolate, 3=Elliptic, 4=Ovate,5=Narrowly cordate
1=1k%%, 2=4¢, 3=ix%¢

1=Light green, 2=Green, 3=Dark green

1=, 220, 3= E, =56, s=1E

1=White, 2=Pink, 3=Light purple, 4=Purple, 5=Maroon

0=, 3=/b, 5=th%, 7=%

0=None, 3=Sparse, 5=Medium, 7=Dense

1=AZ%, 2=, 3=3

1=Non-shattering, 2=Partially shattering, 3=Completely shattering
1=3%, 2=4%, 3=84, 4=%

1=Yellow, 2=Green, 3=Purplish green, 4=Purple

1=F1, 2=3LH, 3=8, 4=k, 5=, 6=fk4L, 7T=HMizk, 8=k, 9=
1=White, 2=Cream, 3=Yellow, 4=Light brown, 5=Brown, 6=Brick red, 7=Olive, 8=Grey, 9=Black
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