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Abstract: Diversity, correlation, cluster analysis and principal component analysis were condunted on 16 quantitative
traits and 13 qualitative traits of 124 germplasm resources of Abelmoschus esculentus to clarify the genetic diversity and
phenotypic traits of A. esculentus germplasm resources, and to provide a reference basis for the identification, evalua-
tion, and innovative utilization of A. esculentus resources. The coefficient of variation of the 16 quantitative traits
ranged from 8.2% to 59.8%, with an average coefficient of variation of 18.7%. The genetic diversity index ranged from
1.51 to 2.07, with an average of 1.94. The diversity index of qualitative traits ranged from 0.08 to 1.52. The diversity of
fruit color, leaf color and leaf margin morphology was relatively high, while traits such as petal color and sepal retention
were highly conservative. Correlation analysis showed that there was a close synergistic relationship among the leaf
morphology (such as leaf length and leaf width), plant structure (such as plant height and plant width) and fruit charac-
teristics (such as fruit longitudinal diameter and weight) of A. esculentus, while there was an antagonistic relationship
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among yield-related traits (number of fruits per plant and number of seeds). Principal component analysis simplified the
16 quantitative traits into 4 principal components, with a cumulative contribution rate of 99.25%. The contribution rate
of the first principal component was 96.17%, indicating that plant height, plant width, commercial fruit length, com-
mercial fruit width, fruit weight, and seed number per fruit had the greatest impact on phenotypic diversity. Based on the
cluster analysis of Euclidean distance, the germplasm resources of A. esculentus were divided into four major groups.
Group [ accounted for 70.16% of the resources and was mainly characterized by early maturity (short flowering pe-
riod), low flowering node, short plant height, small plant width, and a high number of fruits per plant. This group was
suitable for breeding new varieties with early maturity, high yield, and dense planting. Group II accounted for 25.81%
of the resources and was characterized by larger fruits, heavier single fruit weight, and larger leaves, which could be
used for breeding mid-season varieties. Group III and Group IV were primarily characterized by late maturity, taller
plant height, larger leaves, and higher biomass yield, making them suitable for breeding feed-purpose varieties. Through
quantitative and qualitative trait analyses of genetic diversity in okra germplasm resources, as well as principal compo-
nent analysis and cluster analysis, the genetic variation, correlations, and genetic diversity relationships among various
traits were elucidated. This study identified traits associated with early maturity and high yield, laying a foundation for
the conservation and efficient utilization of okra germplasm resources, as well as for breeding new early-maturing and
high-yielding varieties.
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Tab. 1 Names and sources of A. esculentus germplasm resources

5 No. £ FK Name KR Source | /5 No. £ FK Name VR Source | 75 No. £ FK Name SR Source
1 HK1 Je H A 31 HK38 W= 61 HK72 o E
2 HK2 P 32 HK39 e =] 3 T A 62 HK73 rh it
3 HK3 rhE b 33 HK40 e ] 3 T A 63 HK74 rh it
4 HK4 A E L 34 HK41 i ] ¥ A M 64 HK75 TE i
5 HKS5 J2 BRI 35 HK42 r ] 1 A 65 HK76 i i
6 HK6 HEdE 36 HK43 r ] 1 e 66 HK77 T L
7 HKS HEALET 37 HK44 e ] R 67 HK78 o i
8 HK9 P 38 HK49 #H 68 HKS80 i E AR Bk
9 HK10 B 39 HK50 2 [H 69 HKS81 e A A
10 HK13 %= 40 HKS51 ENE 70 HK82 rfr LR SR FH
11 HK14 e 41 HK52 E1)Ey 71 HK83 rf LR SR FH
12 HK15 HrE s 42 HKS53 BeE 72 HK84 rf LR SR FH
13 HK17 HrEdL T 43 HK54 HE BT 73 HK85 e [ A 2 A
14 HK18 rprE T 44 HKS55 Wi SR A7 74 HK86 rfE L AR 3B
15 HK19 s 45 HK56 Wiz 75 HKS87 thE &
16 HK20 rprE b 46 HK57 %= 76 HK88 rhrE LR SEFH
17 HK21 H [ 1 e 47 HK59 ERN 77 HKS89 rh LR SR FH
18 HK22 H [ 1 e 48 HK60 ERN 78 HK90 rh LR SR FH
19 HK24 H [ T 4 49 HK61 ERN 79 HK91 e [ e 2 A
20 HK26 v T R A 50 HK62 ERN 80 HK92 b
21 HK25 v T R A 51 HKS58 H A< 81 HK93 o
22 HK27 o 1 R A M 52 HK63 Hh L AR S B 82 HK94 o e
23 HK28 i 61 ¥ 4 53 HK64 HR I L AR S BH 83 HK95 i [ 1 e
24 HK29 H [ 1 e 54 HK65 HR I L AR S BH 84 HK96 TE AR
25 HK30 o [ 3 R 55 HK66 T L AR SR BE 85 HK97 HrE
26 HK31 o i R A M 56 HK67 r [ L AR SR B 86 HKO98 b R s
27 HK33 ZE 57 HK68 r [ 1 2R 3B 87 HK99 i E LR
28 HK34 eS| 58 HK69 rh ] LR SR FH 88 HK100 rp LT AL
29 HK36 Wi 59 HK70 o L 89 HK101 r [ A A A
30 HK37 Wi 60 HK71 o L 90 HK102 r [ A A A
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Tab. 1 Names and sources of A. esculentus germplasm resources (continued)
%5 No. £ FK Name SR Source F%5 No. £ % Name VR Source | 5 No. £ FK Name Sk IE Source
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Tab. 2 Investigation items and assignment situations of the qualitative traits of A. esculentus
UHECR TN A5 10 B SRR A
Investigated trait Investigation record and assignment criteria
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Tab. 3 Diversity index and variation of quantitative traits in 124 A. esculentu resources
MR Trait e KAH Maximum  fe/ME Minimum {5 Mean value #5122 SD AR RZE CV/% ZFEEIR B H
FAEWI/d 102.0 46.0 59.4 10.9 18.4 1.53
Pk /em 362.3 73.0 114.8 39.2 34.2 1.63
PR /cm 145.0 73.0 104.7 16.0 15.3 1.98
£ AL DA 36.6 5.2 10.8 6.5 59.8 1.51
A /em 40.3 27.0 32.6 2.7 8.2 2.07
i Fr i /em 45.0 26.5 35.5 3.3 9.2 2.03
AR /om 60.7 29.0 43.1 6.8 15.8 2.02
A HL/mm 9.6 5.5 7.6 0.7 9.6 2.04
R /em 12.7 7.3 10.3 1.1 10.4 2.05
T i SR 98 /mm 21.2 12.8 16.4 1.8 10.9 2.06
AR /g 18.4 7.7 12.1 2.5 20.3 2.03
HAR K /em 25.8 13.4 19.4 2.7 13.7 2.06
IR 5 /mm 32.0 18.1 24.6 2.8 115 2.07
AR PiE/g 67.4 22.7 39.0 8.6 21.9 2.03
R 38.0 9.3 23.6 5.2 22.2 2.02
PSR 114.3 27.0 72.4 13.5 18.6 1.96
F4 124 EVDEREREERNTRESHIEER
Tab. 4 Diversity index and variation of quality traits in 124 A. esculentus germplasm accessions
PR ZF4%/3 i Distribution of grade LREPEHERY
Trait 1 2 3 4 5 6 H

pid k) 122 2 0.08
AEFHFRLT 38 86 0.62
Ky wea 2 121 1 0.13
EN 3 100 14 8 1 1 0.67
ZHE 112 12 0.32
R 2 6 96 18 2 0.76
-2 17 94 12 1 0.75
EBIZN 18 94 11 1 0.74
RS 102 21 1 0.50
R R A 3 115 6 0.32
L 10 9 23 43 36 3 1.52
RIB AR 43 31 16 1 1 32 1.41
RILEE 7 110 7 0.43

HAER (), 11.3%NEH 2 (REEE ), 6.5%
RER 3 (kA ), HAEREHEAL 1%, B
IRZEB SO, DA 255 T (SF)
90.3% A% 1 (LHE), 9.7%N%FEH 2 (AE
E), RUFEHERE R — Tk, o
R B 77.4% %59 3 (5 ), 14.5% K555 4
(&R ), HAFHE AL 5%, SR A B

B LLLREFITREE N T M2 75.8% %55 2 (F
BEAR ), 9.7% MR 1 (R ), KRR
25 R i WLAFAE . B IR AR H 75.8% A5G 2 (0
AETLA ), 14.5%R%9 1 GRODIETLS ), HA%
PG AR 10%, BB MR F A By 32 R
fio RFRITMR, RTLEED 823%HFH 1
(B ), 16.9%M%54% 2 (fHRl), FM 7 Bse
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LR HRA , R, 92.7% 55K 2
(HMAH), 48%NEHR 1 (M), WRntfi
TR T 7 32 b7 o SR SEE A 34.7% ALK 4
(840 ), 29.0%N%H 5 (REED), 23.4%N%
P3 (REEE ), HASH N KD, FIFHRILE
ORISR i . RETER T, 34.7% M5 1
(KA ), 25.0%0%5% 2 (Kt ), 25.8%N0%
o (BIIY), HAFEH ;AL RBURITY
REEREZES . REFEE T 88.7%WEH 2 (&

MR ), 5.6% 0% 1 (£25), WHRHHTE
RS YRS

i b, EAKERIRAY B MR, RSB
MR BE S I8 S S SRR, AR
@, BRI AR, X R R
PR P RS2 L T OCHARE

23 BEMEXRZHKENHEXSH
MM 45 R BoR, B R R RIEIR 22

FAAEZ AR EMAECR (F 1), ERMRZ
() S 1 8 2 I AH G, LS AR RN A — AR T fr
(0.95), A K5M A5 (0.78), FkiF5HAR{K
(0.76 ). MK 55 —4E75 07 (0.75), LA, B
TR TE SR SR R (0.77), PUR TR S5 HUR 5
(0.69 ) S5 SRR 2 (A1 A7 75 A 5 38 1TE AH DG
PARRIRBCS SRR RO A OC RECH-0.27, KB
WA A OG . BEAh, FFAEIS ik SRR A
KFRHCHN-0.28, BE/R—EMHAKE, D EER
T, ERSEMN RIEA (I S0k ), AR
ik (bR S PRIE ) BORSSRHE (RS
HEE) ZNAEREBROCR, ™ miHe
R CHRRECS M T8 WHAERIIER, XH
JaEEE MR PR R R IR LR S
24 BEMEMRFEXRZHERMERS S
XF 124 {5 BERKSE BT IR AR MR A T AR A Ak
G, SLHREC 4 A F RSy, BTk Rk F

1.0

BiiA:] 0.68 063 095 028 0.12 070 —0.03 0.09 0.14 0.13 022 0.36 0.50 —0.28 0.28
e -. 0.71 | 0.66 0.25 0.06 0.59 -0.08 0.05 0.19 0.11 0.23 029 0.38 —0.32 0.21 0.8
RiIE . 0.66 0.54 035 0.76 0.10 0.14 0.07 0.14 0.33 033 0.50 —0.19 0.27
BTN .HH. 027 0.10 0.75 —-0.01 0.15 0.09 0.13 0.26 031 049 —-0.23 0.27 0.6
HHEK . 0.37 ' 037 0.00 0.01 0.01 044 036 058 0.01 0.22 0.4
B 5% . 024 0.40 —0.08 —0.01 —0.04 0.36 0.28 0.48 0.04 0.19
AR . .. . 022 0.08 005 0.09 0.17 0.28 0.41 —0.08 0.23 0.2
AL -0.02 0.15 022 0.02 0.15 021 0.27 0.22
TR . 0.00 0.50 0.31 —0.28 —0.02 0.06 0.14 0
R © 0.77 -0.39 0.69 0.26 —0.13 0.28 02
Gl N5 < *k .. -0.16 0.40 023 —0.08 0.38
B K * *% *x Kk kR k% ok Ak —0.04 0.54 —0.04 0.29 —04
%%ﬁ %k *% *k *k *% *k ok *k . *k . 069 —020 038 _0.6
%@%ﬁiﬁ *% *% *% *% *% *% *% * *% * *k .. —0.22 0.55
PRI %k * * *k * * ._0‘27 —0.8
*k * *k *% * * * * *%k *k ek *¥ K% k¥
BRMTH - . -1.0
&G EEF T "%@% i
& @,@é %

RN EMIE (P<0.05); ** TRl i E MK (P<0.01),

* indicates significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01).

Bl BEMEFERHEEROEXESHF

Fig. 1

Correlation analysis of quantitative traits of A. esculentus
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Tab. 5 Principal component analysis of quantitative traits
of 124 A. esculentus germplasm accessions

i

F A48 i Principal component

Index
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FFAEH —6.82 0.10 0.36 1.55
3= —24.23 -3.91 —1.44 —0.46
R —22.06 0.93 227 —0.05
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Fig. 2 Principal component analysis of qualitative traits of
124 A. esculentus germplasm accessions
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