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Phenotypic Diversity Analysis of Sesame Germplasm Resources

LV Wei, HAN Jun-mei, WEN Fei, REN Guo-xiang, WANG Ruo-peng, LIU Wen-ping
( Institute of Economic Crops Research, Shanxi Academy of Agricultural Sciences, Taiyuan 030031 )

Abstract: The phenotypic diversity analysis of 14 phenotypic traits was conducted in 246 sesame germplasm
resources from different sources in China. The highest genetic diversity index ( 2.06 ) of plant height and
number of capsules per plant were detected, while the coefficient variation of capsule number was ranking first
with 60.73% in 14 phenotypic traits. By the principal component analysis of 14 phenotypic traits, the top five
principal components ( yield factor, capsule factor, plant type factor, hairy factor and nectary factor ) contributed
to 67.527% of phenotypic variation. Cluster analysis assigned five groups of the sesame germplasm resources
when the genetic distance was 8.0. The accessions within group I showed potential on yield increase, while the
accessions with high-pillar and high-yield of excellent material with good comprehensive traits were resided in
group II. Group Il was consisted of the accessions showing high-yield and branched. The accessions showing
high-rod and multi-grain were resided in group IV, while the accessions showing short-rod and short-internode
were found in Group V. By taking use of the geographic information, sesame populations of different sources were
classified into 4 groups, including Group I ( Henan, Hubei and Hebei ), group II ( Shanxi ), group Il ( Shaanxi )
and group IV ( Chongging ). The highest values on average of coefficient of variation and the genetic diversity
index were found in accessions of group II ( Shanxi ). Taken together, this study provided a theoretical basis for
future utilization of sesame germplasm resources in parental selection and modern variety breeding in China.
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Table 1 Genotype name and sources

P FFR KiIE || w5 FFR KiIE || w5 FFR KiIE || w5 FFR Heis
Code Name Origin || Code Name Origin || Code Name Origin || Code Name Origin
1 % -03 R || 63 ZZM3350-1 e || 125 iE -37 BEPE || 187 & B 1175
2 #% -03-2-1 R || 64 ZZM3369 WAL || 126 it -63 Bepg || 188 2012-30-01 [T
3 % -07-2 EE || 65 ZZM3375 e || 127 it -64 Bept || 189 2 HL% -1 117G
4 # -10 rE || 66 ZZM3376 WAL || 128 it -66 BePE || 190 2012-16-02-1 17g
5 % -11-1-1 E || 67 ZZM3379-1 Wk || 129 it -68 Bept || 191 2012-16-02-2 1175
6 #% -11-2 VIR || 68 ZZM3381 e || 130 it -47 Berg || 192 2012-16-02-3 i)
7 #% -11-2-2 VTEE || 69 ZZM3382 e || 131 T -49 Bepg || 193 2012-19-01 I
8 % -12 EE || 70 ZZM3383 Wb || 132 FiE -51 Bept || 194 2Rk -1 117
9 ¥ -12-1 WEE || 71 ZZM3387 Wb || 133 FiE -52 BeFg || 195 2Lk -3 17
10 % -17 || 72 ZZM3387-1 WAL || 134 SiE -53 Bept || 196 M -1 1y
11 % -17-1 Eg || 73 ZZM3389 WAL || 135 4iE -59 Bepy || 197 BE -2 i
12 % -17-1-2 E || 74 ZZM3389-1 WAL || 136 iE -60 Py || 198 BE -3 117g
13 #-17-2 WE || 75 ZZM3390 Wb || 137 Cq002 W || 199 2012-29-02 1174
14 % -18-2 R || 76 ZZM3391 WAL || 138 Cq005 W || 200 FHEZM Ly
15 % -21-1 WE || 77 ZZM3394 WL || 139 Cq006 K || 201 ZEHR3E -2 17
16 % -35 R || 78 ZZM3319 Wik || 140 Cq013 W || 202 2012-26-03 117G
17 % -43-3 R || 79 ZZM3319-1 WA || 141 Cq014 HwR || 203 2 FLRINE -1 17y
18 % -44 || 80 ZZM3328 WAL || 142 Cqo17 R || 204 IGEBUZAR -1 Ivs
19 % -45-1 Eg || 81 ZZM3338 L || 143 Cq015 HEEE || 205  EEXUZAE -3 v
20 % -45-2 rg || 82 ZZM3344 WAL || 144 Cq025 HIK || 206 DUk 2 K -1 11V
21 % -46 TIEg || 83 ZZM3357 AL || 145 Cq027 B || 207 VOB 2 Ik -2 i
22 % -47-1-2 MR || 84 ZZM3385 wde || 146 Cq028 HwR || 208 ¥ 4-1 17
23 % -48-1 WE || 85 ZZM3385-1 wae || 147 Cq029 EIK || 209 7k 4-2 i)
24 #% -50-4 WE || 86 ZZM3385-2 wide || 148 Cq030 R || 210 82030 117G
25 ik -1-3 e || 87 ZZM3386 WAL || 149 Cqo012 W O|| 211 8602-2-1 17y
26 L -5 Wit || 88 ZZM3386-1 L || 150 Cq019 WK || 212 8605-4-1 17g
27 L -7-1 e || 89 ZZM3386-2 WAL || 151 Cqo021 K || 213 8605-1-1 174
28 L -7-4 waE || 90 ZZM3395 WAL || 152 I -4 Wi || 214 8605-1-2 111V
29 Tk -9-1 e || 91 ZZM3397 Wi || 153 KHE15 1 || 215 2012-33-03 1y
30 e -12 e || 92 ZZM3397-1 #E || 154 2012-23-02 1 || 216 2012-33-04 1L
31 L -21 wdE || 93 B - 11 -4 Bepd || 155 Ka25-1 g || 217 2012-33-05-2 ]
32 L -22 mdE || 94 B - 4 -13 By || 156 K25 -2 1vg || 218 2012-33-05-3 117G
33 L -23 e || 95 B - 1 -15 Bepy || 157 Ka25-3 Vg || 219 2012-46-02 117G
34 Tt -24 L || 96 Be-r1-17  BEpi || 158 B35 i )220 2012-48-01  ILPY
35 ik -30 e || 97 [k - 1 -24 Bept || 159 2012-13-02 g || 221 2012-48-04 1174
36 it -30-1 e || 98 B - 11 -24-1 Bepy || 160 e 3% g || 222 2012-50-03 1V
37 HHZI -1 e || 99 Bz - 15 -25 Bepy || 161 2012-14-02 g || 223 2012 7 F3-4 11V
38 HEZK -2 e || 100 B - 11 -26-1 Berg || 162 e 55 -2 g || 224 & -2-2 17
39 HHZI -3 e || 101 B - 423 -8 BEvh || 163 g 5% -3 Wpg || 225 B -12 17y
40 SCEE R e || 102 Be-3rp-1-1 pEpg || 164 2012-34-02 17 || 226 APt -9 ]
41 SCEPNVERZRE-L Wb || 103 BE-DUR 12 pRPE || 165 2012-43-02 v || 227 st -1 v
42 SCEANERZRR-2 0 || 104 B - 23 Bt || 166 2012-43-03 v || 228 St -4-1 1Ly
43 CEEZFYIERE Wde || 105 BR- b -30-1 B || 167 2012-43-05 g || 229 S -4-2 117g
44 BEBH I ZIRR WAL || 106 pe-Bf-34-1 BPE || 168 Mtk 15 -2 17 || 230 200298 1Ly
45 PHAR S 25K wde || 107 B - e -37 Bepy || 169 Mtk 2 5 -2 1 || 231 7% F8-1 1175
46 2R L || 108 $iE -19 Bept || 170 Wik 2 5 -1 g || 232 Z& F8-2 1y
47 FER e || 109 ik -21 Bepg || 171 2012-03-02 1pg || 233 7 F8-3-1 1175
48 DU 58 e || 110 it -22 Berg || 172 EFELIS A Wi || 234 7% F8-3-2 i)
49 KEZH -1 me || 111 FiE -39 Bepg || 173 EHE15 -2 v || 235 2% F10-1 17
50 KHAZK -2 Wy || 112 ik -46 Bepg || 174 =151 17 || 236 7% F10-16 174
51 IR -1 e || 113 ik -45 Bepg || 175 W15 -2 1y || 237 7 F10-17 17y
52 W IR -2 e || 114 SiE -62 Bepg || 176 2012-32-01 1pg || 238 7% F11-6 i)
53 KEEH wE || 115 ik -56 Bept || 177 2012-32-03 1vg || 239 7% F13-3 117g
54 —IH= e || 116 ik -5 Bevg || 178 2012-32-04-2 17g || 240 His -1-1 17y
55 PR wde || 117 4iE -65 Bept || 179 2012-21-02 g || 241 943 17g
56 b K ZRe wdk || 118 it -6 Bepg || 180 2 P -2 v || 242 g6 1
57 PEZH wde || 119 4t -8 Berg || 181 7 BRI 17 || 243 & -4-1 17
58 ZZM3318 Wt || 120 FiE -9 Bep || 182 2012-29-05 Wpg || 244 & -4-2 17y
59 ZZM3318-1 e || 121 SiE -12 Bept || 183 IEAUZAH -4 Ly || 245 2000965 iy
60 ZZM3322 #de || 122 it -32 Bepg || 184 2012-10-01-1 P || 246 g77 1iyiii)
61 ZZM3342 Wae || 123 $iE -34 ey || 185 2012-10-01-2 117y

62 ZZM3350 Wik || 124 it -36 ey || 186 HIARAT PG -1 1Py
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Table 2 Genetic diversity and variation analysis of seven quality traits in tested materials

PR Characters PRI PT  EXHELNSP  HIRHEENCG  HMUEENFA  fLulith CC #IENE  HPUEE CN
H/IMA Min. 1 1 1 1 1 1 1
KA Max. 2 4 4 3 4 2 4

2% Range 1 3 3 2 3 1 3
SF-H4{E Mean 1.41 2.50 2.77 1.82 2.96 1.28 1.28
Frifi2% SD 0.49 0.83 0.67 0.50 0.50 0.45 0.78
TR FE(%)CV 34.90 33.13 24.09 27.20 16.94 35.20 60.73
L ZHEER R H 0.68 1.21 1.03 0.72 0.73 0.60 0.48

PT: Plant type, NSP: Number of stem pubescence, NCG: Number of capsule pubescence, NFA: Number of flowers per axillary, CC: Corolla color,

NE : Nectaries, CN: Capsule number, the same as below

£3 SEMH 7T MEEMRNERSTREE SIS

Table 3 Genetic diversity and variation analysis of seven quantitative traits in tested materials

PEIR Piss U 1R B A B2 R BRI AL RHPRIEL L7
Characters (cm)PH (cm)CH (cm)SAL (em)IL NCP NGS (g)YP
Fe/ME Min. 102 20 29 1.9 13 40 0.6
KA Max. 196 105 145 75 278 160 25.66
#22% Range 94 85 116 5.60 265 120 25.07
SEH{H Mean 152.55 53.55 95.74 3.54 102.60 78.89 9.08
Frifi2z SD 17.62 17.30 24.19 0.74 41.58 20.35 451
5 A% ) CV 11.55 32.32 25.27 21.05 40.53 25.80 49.68
BHEZREPEE S H 2.06 1.97 2.05 1.94 2.06 1.60 2.03

PH: Plant height, CH: Capsule height, SAL: Stem axis length, IL: Internode length, NCP: Number of capsules per plant, NGS: Number of grains

per sputum, YP: Yield per plant, the same as below

AL ZREVESE B0E I AE 1.60~2.06 2 Ja], Hi Dbk
e R AR 3 SR e e, YR 2,06, DA R BRI
9 1.60, WK EI/INHET bk i Bk SR 4k ( 2.06 ) >
Sl 4 B (2.05) > B bk 7 5 (2.03) > I 99 = B
(1.97 ) > FAHKEE (1.94 ) > &3 k%k (1.60 ),
22 AERFFEZHRMBRER 14 MREERHOE X
ST

X} 246 15y AN [R] A U8 22 JRR A 5T B8 R A 14 A~ A
PARIEFTHIICHE T (36 4), S5 , S8 2 FRFf
i 14 A FRAMR A SR MR 2 R A A
# (P<0.01) 8 i 3 ( P<0.05 ) By AH EME, B HA 2k
AR PEAR [R) 2 AR R R AR 20, eI
NIIESE P S TEat W Na = ¥ 5y a1
i AR R R 25 AR DR & B R RS i LR s e T
2 RN ] 2 MR ) BB AH B 57 SR 25 0 A= M A
Kot
23 ARFBFEZHRMBRER 14 MREEROER

o H

FII ] SPSS 24.0 A {1 %} 246 115 A ) S Y5 2 Jpk Fh
IR A 14 LAV PR IEF T B M (K 5,
g5 R RN, Hr 5 A F s Rt vk Rk 67.527%,

5T 7 A BRI 7 A0 TR A 46 K 4
FE.

551 3 B 4T 1Y AR {H i 3.065, BT Rk H
21.895%, ¥ HAFAIF [m) & b, £ X 5 i 09 R A
S K 3 (0.859 )., B A% 7 4 (10.682 )., B AR 35
$(0.663 ). #k =5 (0.627 ), 5 [A] < & (0.614 ), 1L 25
PR G A B R, B, 5 1 F 5™
A 5 2 I AR (A A 1.959, BTk #
13.993%, £ FLARFAIE [ £ v, 240 %o (B2 o P bR kg
3R £ (0.768 ) Fl 3 Rtk %k (0.715), BRI 5
Wi O, I, 28 2 F R M R S 3
B R AEAE A 1.790, SRR A 12.784%, 76 Hik
fIE ] =8 v, 66 X6 e v 1 PER R A L (0.561 ),
U, 5 3 F Ao MR RLIH 7 26 4 RS B RRIFE(E
k1 1.525, BT ik 2% 2y 10.896% , 7% HHR1E 1] 5, 44
XA R A 3 SR B (0.735) AT 25 HE
i (0.702), SR MR ST BREAC, HIL, 5 4
TR HE BT 56 5 ER IR 1.114,
TUHR 8 7.959% , 78 H AR AE [n] 5 v, 48 X0 (B 5
R R A 2 R (0560 ), PRI, 575 5 32 1 40 o B8 it
o
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Table 4 The correlation between the traits of sesame germplasm resources

FZE R B E iR . U || N E 1 bk BRI
Pk * HEm HER M Pe R WL PR R KE O KE SRS R
Characters PT NE PH

NSP NCG NFA cC CN CH SAL IL NCP NGS

FZEH T NSP 0.024  1.000
HIRE LR NCG 0.040 05757 1.000

FEIAEEL NFA -0.079 0.138° 0.061  1.000

HEFEI(@ CC 0.217" -0.089  0.021 -0.079  1.000

HHRNE 0.146" 0.058 0.013 0.155 0.267" 1.000

IRMAL CN -0.002 -0.049 0.075 -0.136" -0.150" -0.027  1.000

M PH -0.107 -0.005 -0.050 -0.245" -0.080 -0.230" 0.060  1.000

G CH 0.304" -0.045 0.061 -0.069 -0.081 0.099 0.230” 0.022 1.000

WK SAL -0.302" 0.066 -0.052 -0.100 0.029 -0.241" -0.131" 0.691" -0.672" 1.000

A 1L -0.241" -0.047 -0.201" -0.083 0.055 0.057 -0.111  0.254" -0.338" 0.410" 1.000

PARRI A NCP 0.105 -0.085 -0.121 -0.112 0.189" 0.047 -0.194" 0.370" -0.185" 0.406" 0.234" 1.000
BEHIRIEL NGS -0.040 0.001 0115 -0.274" -0.104 -0.088 0555 01917 0.114 0.042 -0.001 -0.064  1.000
PR R YP 0.061 -0.111 -0.172" -0.259" 0.214" 0.011 -0.073 0.267" -0.222” 0.362" 0.357" 0.641" 0.100

TRFEAE 0.05 KO L REAMDG; T ARERTE 0.01 /K 1 ARG

“Represents significant correlation at P<0.05, “Represents significant correlation at P<0.01

®5 SEMBREROERSHET S TEE

Table 5 Factor loading matrix and contribution rate of traits of test materials

[E2IN HF 1 2 ¥ 3 M 4 H¥ 5
Characters Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
BRm PT -0.257 -0.145 0.561 0.378 -0.313
FZEH B4 NSP -0.140 0.020 -0.513 0.702 -0.016
WREE R NCG -0.267 0.150 -0.385 0.735 -0.006
IR NFA -0.259 -0.426 -0.413 -0.063 0.111
AEEBIE CC 0.134 -0.409 0.408 0.325 0.240
N NE -0.186 -0.408 0.277 0.259 0.560
Wik b4 CN -0.209 0.715 0.172 0.008 0.377
Pim PH 0.627 0.424 -0.010 0.127 -0.315
U= CH -0.576 0.260 0.449 0.062 -0.269
JEHE R SAL 0.859 0.105 -0.343 0.084 -0.043
T 1L 0.614 -0.085 -0.069 -0.099 0.393
FARRIH AL NCP 0.663 -0.177 0.328 0.271 -0.178
REHTRIEL NGS 0.025 0.768 0.163 0.140 0.356
PR YP 0.682 -0.047 0.403 0.209 0.061
FFAE{E Numerical value 3.065 1.959 1.790 1.525 1.114
TRk (% ) Contribution rate 21.895 13.993 12.784 10.896 7.959
Zi1 5k (% ) Total account 21.895 35.888 48.672 59.568 67.527

24 ARESRBEZHRMEFER 14 DREMEROTEE  RIFT Ward 32 R 285087, 72 15 25 4 8.0 i, ff
ES =0 246 1y Z i A K43 5 KR (K 1), A I X 5 4~ 2
X} 246 {3y SRR TR KA AR 14 AN BIE BEZ MR R MR I TG 408 (% 6 ),
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Table 6 Average and characteristics of phenotypic traits in 5 sesame groups
B L B

73 = T L0V T S FEH O HRE AR I . .
eSS g RKE RE 1| g
KBy FEORE R o me) MY e e omm ome T ERE
Group (em) (cm) (cm) PT NE CN
PH NCP NGS YP NSP NCG NFA cc
CH SAL IL
I 152,52 51.88 97.72 379 9377 7400 857 A  ZREE RS EH ZREGEE 2R ZHRHUKR

> [ R i M HER

1 159.77 42.41 11447 3.78 11535 7834 1055 Z NIFF ZhhaE ZohphiE £ ZkE6 28 Uk
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Table 7 Genetic diversity and variation analysis of phenotypic trait of sesame populations of different sources

Y Fg Henan it Hebei 511t Hubei 117G Shanxi [Py Shaanxi L JK Chongging
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