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Resources in Hebei Province
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Key Leboratory of Crop Genetics and Breeding of Hebei, Shijiazhuang 050035 )

Abstract: In order to utilize the sesame germplasm resources of Hebei Province and enhance the genetic
basis of sesame breeding, thirty-one phenotypic traits of 300 accessions, which were collected and preserved in
the germplasm bank of Hebei Province, were investigated from 2016 to 2018. The correlation coefficient, cluster
analysis and principal component analysis were conducted. The genetic diversity index of 22 quality characters
arranged from 1.0986 to 5.6941, implying an abundant genetic diversity of 300 germplasm resources. The yield
per plant was found to be positively correlated with the plant height, the number of grains, the number of turns per
plant and the 1000-grain weight, while a significant negative correlation with the length of the apex was detected.
The coefficient of variation range from 7.36% to 34.71%. The variation coeflicient of single plant yield, single
plant number and empty tip length were variable, while the variation coefficient of plant height, capsule length
and 1000-grain weight was small. Cluster analysis suggested six subgroups in 300 sesame germplasm resources.
For instance, the first group had a low initial height, the second group had the highest yield, the third group had
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the longest length, the fourth group had the highest plant height, the main stem and fruit axis, and the 1000-grain
weight. For the highest, the comprehensive traits of group V were poor, and the number of grains per group was
the highest. The principal component analysis showed that the cumulative contribution rate of the six principal
component factors was 89.285%. Taken together, this study revealed an abundant phenotypic diversity of 300

sesame germplasm resources. The identified elite germplasm resources might become useful in future breeding for

modern varieties.

Key words: sesame; germplasm resources; phenotypic traits; genetic diversity
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LLC: Long lip colour, BLM: Basal leaf margin, LA : Leaf arrangement, LS: Leaf shape, LC: Leaf colour, LAMS: Leaf angle to main stem,
PC: Petiole colour, CICC: Color of inside corolla canister, LCH: Long of capsule hair, CH: Capsule Hairiness,
NLPC : Number of locules per capsule, EFNC : Extra-floral nectar colour, EFND : Extra-floral nectart development, NCPA : Number of flowers per leaf axil,,
LSH: Long of stem hair, SH: Stem hairiness, CC: Corolla colour, LRCH: Long of corolla hair, CRH: Corolla hairiness,
SB: Stem branching, LIBL : Lobe incision of basal leaf, SLC: Short lip type
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Fig.1 Genetic diversity index of 22 quality character in sesame germplasm resources
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Table 2 The correlation coefficient between the quantitative characters of sesame germplasm resources
W RN W A HRK BUEEN S FHRAL SRR TRLE TRk
- , Firstcapsule  Main fruit Capsules Infertiletop ~ Seedsper ~ Capsules  1000-seed  Yield per
Correlation cofficient i . i
height axis length length length capsule per plant weight plant
s 0.436" 0.726" 0.181" 0.184" -0.002 0.206™ 0.311" 0.293"
Plant height
IR e BE 0.263" 0.037 0.099 0.199" -0.286"  -0.015 -0.015
Firstcapsule height
TR 0.168™ -0.051 -0.132 0.438" 0.369" 0.325
Main fruit axis length
A -0.022 0.145" -0.019 -0.341" 0.075
Capsules length
SRR -0.038 -0.140" -0.153" -0.131"
Infertile top length
FEHIRIEL -0.310" 0.041 0.167"
Seeds per capsule
PARR AL 0.118 0.502"
Capsules per plant
Tk 0.289"

1000-seed weight
TR ANFIRAE 0.01 5 0.05 AKF EAFEN B I E 2R

" and "indicate significance of difference at 0.01 and 0.05 level respectively
A EL

213 EHRABHEMRWSHEESIT THRA
B /I S W R B AR IR AR R
f LR /N 300 4 il B 9 R A 9 B EIR
HEAT 1AL Z AR A AT 4 SR R B (36 3), B kR
(475 52BN 7.36%~34.71% , 17 1645 K 11 3 AL A5
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Table 3 Quantitative characters of sesame germplasm resources

Sto BARRE BRI SRR R S R BUCOR,
PI1E 20% L L, B X se MR i AR AR e 2. &
SRR RETRER AR R R BRI T
GV RS R NGBS P S N e S RN Dl (S VAER 63

PER /MA KA e ¥IE brifE 2 5 R % )
Character Min. Max. Range Mean value SD cv
¥k (cm ) Plant height 94.6 208.9 114.3 151.073 12.8432 8.50
T E (cm ) Firstcapsule height 30.9 81.2 50.4 57.846 8.5642 14.81
FZERAE (cm ) Main fruit axis length 44.3 137.7 93.4 86.101 12.1902 14.16
WK E (cm ) Capsules length 2.3 45 22 2.883 0.2636 9.14
25 43K (em ) Infertile top length 2.4 14.1 11.7 6.965 2.0891 29.99
HFHIRIZL Seeds per capsule 39.7 113.1 73.4 67.518 7.9929 11.84
HRk%L Capsules per plant 28.0 114.6 86.7 68.604 15.3442 22.37
T-RiH (g ) 1000-seed weigh 1.931 3.240 1.309 2.7141 0.1997 7.36
k= (g) Yield per plant 2.62 22.16 19.54 6.7306 2.3364 34.71
214 EREAEREMROBENN RITSPSS  WKICHIE 5 ALK 300 142 REFIFE N 6 KT,

20.0 F A, e 300 1737 i BE IR K 9 B PR IR XL
i, R FH B 22 707 Rk A T 0T (11 2), 7E

51 ZEBE A 87 M, o5 SRR 29.00% , I 2R HE
KRG 99 20 B A%, 1T DA EA 25 A R I TG H5R



230 7/

O 21 %

B X SRR T

sa o
e

i

e e

1

S5

R S R

o ] o Lo T Ty T
BONRER NI NANT I RAA VRN FRRNTRRR T LT

Sl Fallnaiel¥ Sepndinpreiiis e R SRR R e
T 1 na IIIIITIIIITIT FRRRAREER

Euclidean distance
2 ZHRMRFERHEERELE
Fig.2 The clustering graph of quantitative character
sesame germplasm resources
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Table 4 The mean of 9 index in six groups
LEN Y& Mean
Traits I H ]]I IV V VI
Bk (cm ) Plant height 1455 152.4 160.4 166.1 129.2 147.0
A3 =1 (cm ) Firstcapsule hight 53.2 57.1 68.0 56.7 55.5 62.0
FZERAHK (em ) Main fruit axis length 85.4 88.4 84.8 102.3 66.7 77.4
P HAE (cm ) Capsules length 2.8 2.9 3.0 2.9 2.9 2.8
23 iR K (em ) Infertile top length 6.9 6.5 76 71 6.3 76
FEHTRIEL Seeds per capsule 65.3 65.1 67.6 66.5 67.9 80.5
AR EL Capsules per plant 67.1 88.1 58.2 75.6 58.6 45.4
T-ki i (g ) 1000-seed weight 2.666 2.749 2.778 2.808 2.602 2.640
Bpkre it (g) Yield per plant 6.35 8.21 6.78 7.49 5.15 493
=5 EZERMERZEHNERSSH
Table 5 Major quality character of sesame germplasm resources
AR HF 1 HF 2 HF 3 [HF 4 HF5 H¥ 6
Traits Component 1 Component 2 Component 3 Component 4 Component 5 Component 6
e 0.695 0.576 0.347 -0.028 0.165 -0.144
Plant height
LR -0.113 0.750 0.253 -0.522 -0.217 -0.053
Firstcapsule hight
FEERAK 0.844 0.036 0.079 0.261 0.385 -0.196
Main fruit axis length
WA 0.291 0.395 -0.546 0.355 -0.283 0.317
Capsules length
AN -0.120 0.293 0.630 0.547 -0.173 0.320
Infertile top length
BRI -0.268 0.509 -0.381 -0.096 0.582 0.338
seeds per capsule
TARRIHHEL 0.655 -0.481 0.142 -0.138 0.087 0.287
Capsules per plant
THiE 0.583 0.215 -0.442 0.081 -0.307 -0.287
1000-seed weigh
BRI 0.666 -0.149 0.027 -0.420 -0.187 0.412
Yield per plant
SRR 2.591 1.698 1.247 0.978 0.809 0.713
Eigen value
TR (%) 28.792 18.862 13.856 10.865 8.984 7.927
Contribution
FitviakE (%) 28.792 47.654 61.510 72.374 81.358 89.285

Cumulative percentage
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