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Genetic Diversity Analysis of 213 Gossypium barbadense L.
Germplasm Resources
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Abstract:Using 213 samples of Gossypium barbadense L. as material, four floral traits in three environmental
locations (Korla in 2022, Awati County in 2022, and Awati County in 2023) and 41 characters (26 quantitative
traits and 15 quality traits) in different growth stages of Gossypium barbadense L. in 2023 environmental
locations were determined. Genetic diversity analysis, principal component analysis, correlation analysis,
cluster analysis, multiple regression analysis and comprehensive value evaluation were used to evaluate the
germplasm resources of 213 Gossypium barbadense L.. These four floral traits were highly susceptible to
environment influences, with the anther being particularly sensitive to high-temperature stress. The genetic
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diversity index of the 41 traits ranged from 0.030 to 2.139, and the variation coefficient of 26 quantitative traits
ranged from 2.70% to 30.83%, indicating that the relatively rich genetic diversity. Nine principal components
were extracted from the 26 quantitative traits, with a cumulative contribution rate of 74.969%, which were
divided into yield component factors, plant growth factors, and plant pollination factors based on their
attributes. Multiple regression analysis indicated that the correlation between the quantitative traits used in the
test, if compared to pollen viability and the rate of boll shedding was not significant. Using 26 quantitative traits
for cluster analysis, 213 resources can be divided into 5 categories: 16 high-yield genotypes with excellent
overall characteristics, 122 genotypes with excellent floral traits characterized by large flower leaves, 44
materials with commendable fiber quality, 29 genotypes with prominent vegetative organs, and two genotypes
with higher pollen activity. Based on the clustering of two high temperature tolerance traits (pollen viability and
boll shedding rate) , they were divided into three groups: 102 genotypes with high pollen viability and low boll
shedding rate, 63 genotypes with medium pollen viability and 48 genotypes with low pollen viability and high
boll shedding rate. There were seven genotypes in the intersection of the two optimal clustering groups. These

results provided a theoretical basis for future exploration and germplasm innovation of Gossypium

barbadense L..

Key words: Gossypium barbadense L.; germplasm resources; phenotypic traits; genetic diversity; high

temperature
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which can be considered to meet the standard of high temperature stress-
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Fig.1 Temperature changes at three environmental sites from June to August
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Table 1 Standard for determination of 15 quality
characters of 213 Gossypium barbadense L.
germplasm resources

PEAR Traits I {E Assignment

KA PT 1 fA 0 52 . S5

HRR R IRIE PPG 0:7:1:752:11:3: 2
F:2EREE MSH L:G2: 053
ZEEZL/VSPA 0:JC;1:452:741;3: £

X E K SPL L2053 K

HE A JELN 0:JC;1: 4
MHEZ/LPA 0:JC;1:52:9133: &2

M HE KA LPL 1 ;2:053: 4K
AEMEREBES @ PBSC  1:FLIT52: 9603 1M 1 4 2055 4056 58
HANER EN 0:JC;1: 4
#24:JrA BST 1B 52
#IEBS o[B8 52: BRIE ;3 A< O IEA 5 4 - I3
FRIGEFEE BT 0:JC;1:55;2: 745351
%L BOD 1:%52:4053:1%

Tl 520 SF L:6F 52008 3: B 4: BT

PT: Plant type; PPG: Plant pigment glands; MSH: Main sterm
hardness; SPA: Stem pubesence amount; SPL: Stem pubescence
length; LN: Leaf nectar; LPA: Leaf pubescence amount; LPL: Leaf
pubescence length; PBSC: Petal base spot color; EN: Extra-bract
nectar; BST : Boll setting type; BS: Boll shape; BT: Boll tip; BOD: Boll

opening degree; SF: Seed fuzz; The same as below
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202204 20228 FT4R 20230 KL
AIE] 4% Different environment

RIF#REE Different environment

RIEIFEE Different environment

A IESE B LRI * 0% #45 BIFORTE P < 0.05.P < 0.01 P < 0.001 /K255 1 25 T[]
A :Normal distribution diagram; B:Box plot; *, **, and *** indicate a significant difference at P < 0.05, P<0.01, and P <0.001, respectively;
STYL: Style length; STIL : Stigma length; STAL : Stamens length; ANTL : Anthers length; The same as below
B2 3NMRER4ANMNEERESSHBRESSNT

Fig.2 Normal distribution and difference analysis of four flower traits in three environmental sites

R2 IPTRERANREREIT S

Table 2 Statistical analysis of four flower traits in three environmental sites

Hi gk PEIR R bR BoME ROKME I g WA FEE 5 5 %)
Sites Traits Mean SD Min. Max. Skewness  Kurtosis cv
2022 J# /R ¥ Korla in 2022 iz R 23.86 2.90 15.19 32.44 0.12 0.74 12.15
(iS55 5.53 1.79 1.36 14.50 0.96 3.31 32.37
i e 16.37 1.49 10.61 20.09 -0.34 0.39 9.10
HAIEZKE 3.96 0.60 2.51 5.70 0.19 -0.16 15.15
2022 Pl FCHE Awati in 2022 ViZER NS 32.58 291 21.05 41.77 -0.20 1.17 8.93
[iSS93 7.26 1.91 2.58 12.60 0.18 -0.34 26.31
i i3y 17.46 1.73 12.08 23.09 0.12 0.08 9.91
BB R 3.79 0.42 2.58 5.04 0.31 -0.03 11.08
2023 P ECHE Awati in 2023 V2NN 30.81 3.01 17.72 39.73 -0.35 225 9.77
(IS5 6.00 1.84 1.63 10.28 0.02 -0.32 30.67
eSS 16.42 1.67 10.46 23.35 0.20 1.79 10.17
BB 3.28 0.45 231 5.24 1.14 3.14 13.72
£33 23 EREMRER IS REERAOBESHFEST
Table 3 Genetic diversity analysis of 15 quality traits in 213 Gossypium barbadense L. germplasm resources
IEBIN B2 5345 (%) Frequency distribution A
Traits 0 1 2 3 4 5 6 H'
PREYPT - 59.62 40.38 - - - - 0.675
Ttk R IR PPG 0 0.94 0 99.06 - - - 0.053
F: 2500 MSH - 11.27 32.86 55.87 - - - 0.937
2£HL/PSPA 70.89 19.25 7.51 2.35 - - - 0.844
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F3(48)

Pk B% 4341 (% ) Frequency distribution WAL ZREPEE R
Traits 0 1 2 3 4 5 H'
2B KM SPL - 96.71 1.88 1.41 - - 0.728
A JCLN 0.47 99.53 - - - - 0.030
M HEL/DLPA 0.47 54.93 38.03 6.57 - - 0.901
R K JE LPL - 48.83 38.50 12.68 - - 0.979
AEHEL B (0, PBSC - 2.82 7.04 2.35 18.78 69.01 0.945
B4 AR EN 39.44 60.56 - - - - 0.671
3 UBST - 26.29 73.71 - - - 0.576
¥ BS - 0.47 2.35 97.18 0 - 0.141
IR BT 0 1.41 98.59 0 - - 0.074
it 24 BOD - 0.47 8.92 90.61 - - 0.330
Fh—FJi 5 SF - 0 46.48 26.29 27.23 - 1.062

- B

—:No data

R4 230 ERIRMETERE 2 NMEEREIT O

Table 4 Statistical analysis of 26 quantitative traits of 213 Gossypium barbadense L. germplasm resources

ETES G E 2

'rtlz#jt SR Pz /ME S IN:] P B2 UERE (%) A
Traits Mean SD Min. Max. Skewness Kurtosis cy Jus
HHEE FEFTHUSNPL 6.33 0.50 4.80 7.40 -0.54 0.38 7.90 1.720
Pk (em)PH 73.02 18.03 46.48 159.08 1.44 2.87 24.69 1.984
47457 (cm) HENFB 10.48 3.20 4.18 18.93 0.08 -0.77 30.53 2.111
H— A7 SBN 3.28 0.70 1.10 4.90 -0.17 -0.26 21.34 2.029
A% EBN 9.82 2.12 5.40 21.40 1.39 5.99 21.59 1.552
HHAREAH(H)EB 8.32 1.86 4.20 14.00 0.57 -0.04 22.36 2.008
% (5)BN 14.12 1.10 11.60 17.00 0 -0.43 7.79 2.102
KA (g)CSY 149.45 14.93 67.55 190.20 -1.30 6.39 9.99 1.517
A (g)CLY 49.97 7.10 12.84 69.43 -0.74 5.30 14.21 1.536
K43 (%)LP 33.34 2.87 19.01 41.38 -0.67 3.87 9.09 1.605
KT (g)SBW 3.74 0.37 1.69 476 -1.30 6.39 9.89 1.517
A (mm)STYL 30.80 3.01 17.72 39.85 -0.33 2.26 9.77 1.634
FESLA E (mm) STIL 6.00 1.85 1.63 10.28 0.03 -0.34 30.83 2.139
HESE K E (mm)STAL 16.41 1.66 10.46 23.35 0.20 1.85 10.12 1.625
FAAEZG K (mm) ANTL 3.26 0.42 231 524 0.83 2.53 12.88 1.730
185 K (mm)PS 47.71 431 24.30 57.53 -1.23 523 9.03 1.601
W% % (% )BSR 62.04 8.07 38.66 83.84 -0.22 -0.07 12.90 1.993
TS Fv/Fm 0.78 0.04 0.66 0.86 -1.07 1.02 5.13 1.938
RS S LAT 2.17 0.28 1.62 3.27 1.48 237 12.90 1.725
TERIE T (%) PV 63.85 18.25 522 94.18 -0.90 0.62 28.13 2.035
H T %(%)SER 91.92 8.44 45.00 100 -1.83 4.96 8.70 1.368
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F4(8)

bR R N I Tl
Traits Mean SD Min. Max. Skewness  Kurtosis cv I
i MIC 4.67 0.41 3.50 6.95 1.51 7.09 8.78 1.474
2R3 B (mm) FL 34.14 2.34 20.05 39.26 -1.26 6.31 6.85 1.513
SRR (%) LU 86.22 2.33 68.68 91.47 -2.94 18.12 2.70 1.241
W L5 BZ (cN/tex )FS 38.39 4.46 22.95 52.06 0.63 0.49 11.62 1.722
i3 (%)EL 9.08 1.50 6.37 12.98 0.21 -0.73 16.52 1.912

SNPL : Seed number per locule; PH: Plant height; HFNFB: Height of the frist node fruit branch; SBN: Sympodial branch node; EBN: Effective boll
number; EB: Effective fruit branch number; BN : Monopodial branch number; CSY : Cotton seed yield; CLY : Cotton lint yield; LP: Lint percentage;
SBW: Single boll weight; PS: Petal size; BSR: Buds shedding rate; Fv/Fm: Maximal photochemical efficiency of PSII ; LAI: Leaf area index; PV:
Pollen viability ; SER : Seed emergence rate; MIC : Micronaire ; FL : Fibre length; LU : Length uniformity ; FS: Fiber strength; EL : Elongation; The same

as below

41 PR BWVEIR AT 36 AR B8 L ZRETESS
BOKT 0.5, UL I EUA R IR bR 22 A K, 5t
TR IERE 37 35 B T S A 5 B R 1 22 R Sy
BT R 0k o
2.3 EERBABRRIERBERS W

X 213 453 Vg S AV PP 5T 0 U5 1Y) 26 A B PR R
15 ERA M (6 5)  FRE(E R TF 1 A9 94~ E 41
ZF TR IA F 74.969% ., ALY 1B ERAE(E N
4768, Gk H R 18.337% , Ff-H Al BL4% F y HL 42
PR AR M B R (¥ 0.845) , BEMET 5
Fr AL BAF DG B R F 5 6 0 2 RO RRAIE(E R 4.099,
BTN 15.765% , 7 SR B 5 BURHIE ] 2 46 % i
e K (0.756) , EEARE T S5 AE KA

5 ERUSY 3 R AEAS R 2.153, TTRR K 8.280%,
TEAT KRR AL 1] 0 K (0.545) , FEEA R T S
PREZR HH DG B 7 5 240 4 A FRRIEAE Ry 2,054, 5T
R 7.899% , A FICRFAIE 1] 1 i K (0.677) 5 F
AT S I RRAEAE M 1766, TTHRF N 6.792% , F: 3k
e B HRAE 11 5 i K (0.520) 5 8043 6 AR AEAE R
1.356, BTHK R A 5.217% , H 11 R BFAE 0] 5 4 6 H
e K (0.481) 5 FALST 7 I FRIEAE hy 1,134, BTk R
H 4.361% , HLAS A8 245 K BERRAE 1) o 48 X E B K
(0.568) ; &= Al 43 8 M R AIE{H Ry 1.101, BT Bk %6 K
4.236% , By SR T BURRE 1) i K (0.613) .
BT 9 HIRFAEE A 1.061, TRk 2K 4.081% , - 1 L 45
BORRIE ] 1 5K (0.600) .

RS ERBFHREIR26 1 EHE MR A E R S 5 #7 Table 5 Principal component analysis of 26 quantitative characters in
Gossypium barbadense L. germplasm resources
N F A3 Principal component
Traits PCI1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
LA T4USNPL 0.055 -0.048 -0.228 -0.065 -0.212 0.420 -0.196 0.613 -0.273
Fk#s PH 0.342 -0.436 -0.208 0.292 0.482 0.100 0.047 0.210 -0.185
4751 HENFB 0.137 0.629 -0.234 0.406 0.150 -0.153 0.149 0.054 -0.010
H— A7 SBN 0.240 0.476 -0.247 0.586 0.197 -0.180 0.027 0.026 0.143
AR EBN -0.019 -0.533 0.528 0.328 -0.159 0.120 0.140 0.029 0.161
HBAAE A HEB 0.016 -0.756 0.465 0.167 -0.058 0.201 0.054 0.125 0.150
HEE BN 0.264 -0.377 -0.099 0.677 0.310 0.041 0.079 0.082 0.098
FEAE CSY 0.845 0.183 -0.136 0.068 -0.303 0.243 0.027 0.002 -0.037
FeH CLY 0.764 0.245 0.124 0.230 -0.490 0.027 -0.079 -0.091 -0.104
K LP 0.418 0.262 0.434 0.270 -0.432 -0.204 -0.098 -0.137 -0.126
HLAA T SBW 0.845 0.183 -0.136 0.068 -0.303 0.243 0.027 0.002 -0.037
ALK STYL 0.099 0.585 0.545 -0.014 0.387 0.321 -0.060 0.056 -0.085




1864 GEUE /B S N G S S 25 %
F5(4)
IEZIN F 47 Principal component
Traits PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
FESLAJE STIL 0.078 0.168 0.369 0.107 0.520 0.314 -0.078 -0.257 -0.412
eSS K% STAL 0.003 0.588 0.340 -0.140 0.163 0.163 -0.186 0.323 0.237
HATEZ K ANTL 0.143 0.366 0.172 -0.140 0.083 -0.126 -0.568 0.207 0.288
AETERJE PS 0.387 0.428 0.300 0.067 0.241 -0.088 0.152 -0.128 0.127
IS HE BSR -0.125 0.626 -0.501 -0.150 0.083 0.083 0.029 -0.105 -0.175
KA ER Fv/Fm -0.241 0.250 0.128 0.057 -0.148 0.048 0.487 0.193 -0.185
T E AR R LAT -0.090 0.250 -0.256 0.201 -0.017 0.245 0.093 0.032 0.600
RSPV -0.025 -0.198 -0.330 0.011 -0.011 0.479 0.029 -0.079 0.162
% SER -0.067 0.125 0.125 0.100 -0.023 -0.481 0.188 0.570 -0.133
Ty kA MIC -0.404 -0.249 -0.203 0.492 -0.065 -0.024 ~0.440 -0.009 -0.187
FERP K FL 0.658 -0.289 -0.059 -0.494 0.193 -0.079 0.205 0.077 0.078
BIFEIRELU 0.796 -0.090 -0.036 -0.311 0.199 -0.009 0.170 0.084 0.036
W24 ELs T FS 0.673 -0.417 -0.147 -0.044 0218 -0.173 -0.206 -0.027 -0.021
K EL -0.599 0.397 0.063 0.104 -0.151 0.279 0.212 0.025 -0.009
FHAEAH Eigenvalue 4768 4.099 2.153 2.054 1.766 1.356 1.134 1.101 1.061
TTHk% (%) Contribute rate 18.337 15.765 8.280 7.899 6.792 5217 4.361 4236 4.081
BT oA (%) 18.337 34.102 42.382 50.281 57.074 62.291 66.652 70.888 74.969

Cumulative contribute rate
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Fig. 3 Correlation analysis of 26 quantitative characters and F-value

25 MRCEAEIR A RO AR AR

B ZTEESH

T BRIEALR T 1 FNET B i 7 R 5 B R
ZIEISCFR , LAAEKIE 1 PR £, 25 B0 Ptk
B AE G, R B A R T et 2
F iy, =1.246-0.011X12-0.291X21 (R? =0.052, P<
0.05) , 45 B R 25 B YRR A R AEAE K A
RS0 T ARG . ZERIARIR R fE
R B R 7 23 P A TR AR T T 0 e e
41°0.052, ] ULIX AR FORXT AE R T 1A s
(EARJEIEMER IR E

PIEE R v o R AR |, 25 A ko B A8
i, A A A T BRI 2 F ynps=
1.013 + 0.001X2 - 0.006X5 — 0.026X6 — 0.113X21-
0.003X25+0.006X26 (R*=0.585, P<0.05) , 4% i @/~

HR RE BT SR 6 IR S 75 RS M 75 R ) H
AAEENE . FERNHAR b A ROREEL R
RO EC TR R BT LR B 6 AR RS
JR 7% SR B RN 0.585, 1 LIk 6 M HRIRAE—
& EX R TR R A —E e
WAL TG 1 L5 AP (F () FIEg £ i v 2%
X 3 AR R 1] EA T4 [R1UE A A, 245 SR & BlAE
¥ i 1 RZE AP E (FAED 18] (9 7 B 2l R?<0.01
(1 4A) , B W IE 2 FNZR A PPN (B (F () o] () i
0 R>=0.14([F1 4B) , £EK53 1% J1 75 45 i 7% 2 [0] 11y
RN R2<0.01 ([ 4C) , 3 A48 Hr b) A R R R
150, AT B I PSR AT I AR AL AL, 52 LA 4
PER IR



1866 LN/ B O O O S S 25%
A0‘7 | y=0.582-0.000161x,R’<0‘01,P<0.05 B 07k F0.41+0.00261x,R’C0.14,P<6.05 . C )=58.7+0.£):33)(',R2<0f1,1k0..0§
' . TS AT A
75 . H .‘ i.: ..
& & > G : ° oy :'l e o
% % =™ ® 0&0 ~h.g. ° o0
N O 44 19
i o 50+ e L, T,
$ $ .R ° ° .': . °
= = % ° L ° %: . ¢
[ e 5 ° o °©
- ° o o
. ) e ®° L4
0.3 . ‘ e 03} | ‘ ® , ‘ . ‘ P .
25 50 75 40 50 60 70 80 40 50 60 70 80

WES (%) PV

ERWTER (%) BSR

ERMFER (%) BSR

4 FEMEN ELBEEZRMESTME(FE) SR

Fig. 4 Pollen viability, buds shedding rate and comprehensive evaluation (F-value) fitted regression curves
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Fig. 5 Cluster analysis of 26 quantitative traits and 2 heat-resistant traits
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heat resistance traits

e

e SZATHME (%) 1R J1 (%)
Materials F BSR PV
GB24 0.67 51.83 56.07
GB42 0.63 56.45 61.46
GB195 0.58 61.95 78.61
GB200 0.60 63.47 69.84
GB204 0.56 59.25 74.11
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GB206 0.58 59.01 76.84
3 Iig

Tl Jo 0% AR Ay A L 40 3 28 5 F B ) el
JUER , TEEW AL o R A6 AR ™ 07 DA R W PR
ARAGEE Jy TR R A BRI o bR BT e U5 1 4]
B AR S R AR A O SR s R . H TR
FE s R ISR A 22 (ELG A BRI T i 5 R
AR o DRI RR BT e i i 2 55 4, X HE s R [ R
kS B B L

HR 4% Shah 261" Reddy 55" Ay 22 X, H Fe i<
MELE 3 d KT 35°C AT LAIA Ry ik 3] b 28 i b
o AWFFEIEE T 31358 45 6-8 J1 4L 92 d iy /il
Bl e B3I A 1SR 3 d KT 35°C YRt
(2022 FE/R #0118 d,2022 A= FA] FLHE 10 d, 2023 4B BT
$E55 d), B 3 IR L B AR R AR A K R T
—EREIREE . BEHRRKAP YA G
2553 g R A TR 213 4316 5 A5 A ot
PEUR 2 AE AL 3 AN EREE S A 4 N IEEIR EA T T A Y
W5 081, R BN, 4 MR 5 2 A 55
M, 76N [ PR A 0, AR TR MR R A A B B 22 5
TE I F i 1 2023 AF BT FLERIRSE T, A5 K A
K AR T A AN IAEE T A6 25 K R iR
22 P42 3.28 mm) , 1 HAR 3 PEARTE 3 4158 A5

FEIJE T, 10 B T AR 2G5 ok R, X AR AT
KB ALK SRS B R mih . SRR
IR, 3BT S, 2022 4F R R AR T Y 4 ek
REFG R B 22, ULWAAREE T 2 7Rk 4, Bl FL P2 045
A A U A AR, DB A b R PR B T DAYRR 5
MRS R, B LR FF A P ER itz 27
IR .

B — 5 BR A — (R PE A O 1 HBE S i R —
PEIR BB, M REA 840 B A SR 2500 R AEYI B 25
GRM, EAR, BN EE I N ES G 2
bR 2RI B 2GRV LB T 5 o 5 T4
T 3T RS 40 BT ARSUER A3 AT I AR T oA £
DR TEYI ISR G VRN, ARSI B 1
ZREY N o 5K — 88 T INA SR & pR AL
BN} 263 13 SEGE IR A TR , 5 H 33 B
WAl (F 1) B m AT VE MR BT AR Sl B . 2%
KA R IINAGR & pREE X 286 1y FE b & R
KRI85 S Oy S TR S O R TR .
FE RS FH AR & pR B X 97 1y 3 i w3
FFVEMY, Bk i 35 P S Al iR .

AHIE 5T F A0 N W S A R R 0 5 5
e BRHT 41 FhRERIMEIR 12 2R b ik
B 2R AR T8 BB B0 3 213 173 5 R ol o 05
PHTERAYEE . SR BR, 26 1 BUE MR ZREEFS
BE M 1.24~2.14, 3 ZREHEFS BN 174,154
AR Z R AR EGE Y 0.030~1.062, -1 2 4%
PEFE R 0.596 , Ut B B0 MR ) i A% 2 R 1 o =
BRI R i R R A A U
WG AT SEA TSI, AR5 H 26 4~
B MR T 8T . ABFFERT 26 D EE R T
F A HT , BEECEN 9 A R, BT 74.969% 1)
AR SR FETH A AR B IA SR & eR B (25
TEME (FAED ), FIER/INFIRER A MR LS FAE K
KIMZEA MR . L 26 P EE PR R T IR 2K
A3, DR 213 43t S AR FR T B R 43 525, 2R
WE 16 M AR R (B AL, BB LAY
122 3 ARV IR BRI R, ALK 2 Rk}, 2EHE I
A5 44 ) 21 4 i T AL R R RBETV AL 55 29 1y
BREEERB AR BREVEE 201k
WG 158 BB RE, 2R IR F A% e B 45 R —
o AN AL R Sk GERES gD K
e S U AR A E , B M R TR S 258 4 W)
A BHEAE R D AC R X AT B2 B T ITAN MAR 10 i
£ I IR B AN [F] 3



1868 LN 7/ O A G S 25 %
LA TR AR, 2R 00 IR Pr#41t.,2019,39(9):1029-1037
Ljh’f)ﬁ%iiﬁi ,Xﬁkﬂﬁi#lﬁﬂi?@jﬁﬁ@?ﬁ{%*ﬁ%o WuR G,Pei YT, Zhang C,Fan Y Q,Jin Y R,Liu P,Jia D X,
ﬁﬁﬂ: % :Jﬁ Lﬁ ?IEI:‘ 'L'IZ'; , 1:% fb Tf §£U ﬁt‘: ﬁ%‘{ﬂ% ( 35°C L J:) Pal Z M. Analysis and evaluation of agronomic cha}r;acter
~ "y i) LA i 1300 A g o diversity of wheat based on salt stress. Journal of Triticeae
SHBEEAT ERMWIE S EMS, 5 Crops,2019,39(9) : 10291037
PR AT THGBCEAE RS AR IRINR (7 s e, e, IR A Skahi. 400 g
PR (TR 15386 8 B 3 OS2I, 1EAT T A Fe ESR 120 BRKE Tk 1SS RI3AE ZRERESMHT M9
KAE 2ol IR ESE . 45 R B, AERE JAETIRTEAR, 2018, 19(4):676-684
JIRIGE 74 5 oAb 25 ORI A S iz sone W ane B 9, Wane 111, 7hone Q € Zhone B
. . s N ,Li ,Weil F,Li .Genetic diversity analysis o
Z:g% ’ E*’Q%J\Z}}: IEIUEI *%ﬂ EF‘ ’ u%*ﬁ{ﬁjj jﬂ }I\ European and American maize inbred lines. Journal of Plant
B 2AMEAR (FEAE R JE5 %) B OR B L ARl Genetic Resources,2018,19(4) : 676-684
R=0.052, LSRR VR RN AR, 6 MR CAERCR 18] wrersk 915858 159 R R 00Y £ R 06 £k, B
RO SRR R R bR S WL B 481 (E RSN LRI R MR o e S T %
BB RN R2=0.585 ., R ASHIFSE E— 4 A Z R T i A BT IREAAR, 2020, 21(3) 1 549-559
FIFHA A RRARE R (L) SHR G L% Chene X 2 o an gnec dirty s o
%3 ) i%ﬁﬂﬁﬂ‘ (R /Eﬁﬁ%%ﬂz{ﬁ]% ﬁﬁ%ﬁﬁ ’ _ﬁj/‘\ =) {ﬂ%‘lﬁ agronomic traits and bruchid resistance using 481 worldwide
}Ij( B/‘J g‘%%ﬁ*ﬁ 5{%‘ 213 1'53\ Yﬁ L% 1: r%ﬂ]}ﬁ %/ﬁﬁj‘j 3 % ’ mungbean germplasms. Journal of Plant Genetic Resources,
KT 102 03 S ALK I 1 ARET R I T5 R (0 41 2020,21(3):549-559
Bl KRBTGS 63 B thIEMNE J1 PSPty (9] Fk UL, 5% AN XU . o kR0 F e
BERE, EBEIA 55 48 PR AEHTE J1 s B WiTE % AR IEJIT;E%T ()RS 5 I AT P AR 24
. vt e 4 2014, 40(4):739-744
B/:JZ*)I’O %@ﬁ%%ﬁfi&*ﬁi?ﬁfTﬂ:%% Wang L X, Cheng X Z, Wang S H, Zhu X, Liu Z X.
B/JJ‘ /ﬁ‘ ’ mjﬂ 7 E /&”%1:%)\ {)’?‘Eﬂ: jL*’_‘EL‘Q %@1}(0 Adaptability and phenotypic variation of agronomic traits in
mungbean core collection under different environments in
S E 3k China.Acta Agronomica Sinica,2014,40(4) :739-744
(1] BRI, R AH 0 £ R 27 i b S BAR R e e 1) B B BLAR [10] Reddy K R, Hodges H F, McCarty W H, Mckinion J M.
TFEARIE R B AR Ol R, 1987(3) :8-9 Weather and cotton growth: Present and future. Mississippi
Chen S L, Ma H. Present situation and development trend of Agricultural and Forestry Experiment Station, 1996, 48:
cotton fiber quality in the world island and breeding target of 261-282
Tarim Gossypium barbadense L..Xinjiang Agricultural Sciences, [11] Pettigrew W T.The effect of higher temperatures on cotton lint
1987(3):8-9 yield production and fifiber quality.Crop Science,2008,48(1):
[2]  Salgotra R K, Chauhan B S. Genetic diversity, conservation, 278-285
and utilization of plant genetic resources. Genes, 2023, 14 [12] Peet M M, Sato S, Gardner R G.Comparing heat stress effects
(1): 174 on male-fertile and male-sterile tomatoes. Plant Cell and
[3] Hoisington D, Khairallah M, Reeves T, Warburton M. Plant Environment, 1998,21(2): 225-231
genetic resources: What can they contribute toward increased [13] Hedhly A, Hormaza J I, Herrero M. Global warming and
crop productivity? Proceedings of the National Academy of sexual plant reproduction. Trends in Plant Science, 2009, 14
Sciences, 1999, 96(11): 5937-5943 (1):30-36
[4] Booy G, Hendriks R J J, Smulders M J M, Vangroenendael J [14] MaY Z,Min L,WangJD,LiYY,WuYL,HuQ,Ding Y H,
M, Vosman B. Genetic diversity and the survival of Wang M J, Liang Y J, Gong Z L, Xie S, Su X J, Wang C Z,
populations. Plant Biology, 2000, 2(4): 379-395 Zhang Y L,Fang Q D,Li Y L, Chi H B, Chen M, Khan A H,
(5] BRk, BRI, Z2HAE  RECT AT IR RRAE 42 R 5 i XK Lindsed K, Zhu L F, Li X Y, Zhang X L. A combination of
T B2 U5 SSR 4 SUEIH P2 (1 R A 2 3k A Z AR M AT . o1 genome-wide and transcriptome-wide association studies
HF,2020,18(19) :6502-6517 reveals genetic elements leading to male sterility during high
Chen Y, Chen L, Li C H, Zhang D Y, Fu J, Cheng Z Q. temperature stress in cotton. New Phytologist, 2021, 231 (1) :
Construction of SSR fingerprint database and genetic diversity 165-181
analysis of rice resources in southern China. Molecular Plant [15] skEssE, B0, XK, A 17 EEE, FHE LR, 2

Breeding,2020,18(19):6502-6517
(6] RARNI, Bt , I8, Sk 22, B S, XUMG , B0, 1AL
BT H A /AR ZER AN BT A . 22 264

FITL R, E AR, BRI . TR R AN TR BRI Fvik % v
LA PR AR EDFSE TSRO 241, 2023, 35(1) : 70-75
Zhang X L,Luo D X, Liu X, Diao W P,Wang G L, Wang W W,



114

RVLIAE - 213 (it By M S BT ke A R A

1869

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Sun Y D,Bai T, Liu L, Wang L C, Huang D Y. Identification of
heat tolerance and physiological and biochemical characteristics
of different peppers under high temper a ture stress. Acta
Agriculturae Jiangxi,2023,35(1):70-75

Lhgi e SETREASR TR AL o ILAENE A A L. I« AR g
AR, 2022

Ma Y Z.Machenism of high temperature caused male sterilty
revealed by analysis of natrual cotton germplasm accessions.
Wuhan: Huazhong Agricultural University, 2022
PRI, SR EAL , BT, SR EVE , BN ER R R - R BIE, A2 T
A 1 P X B2 AN [P (2 A U w2 ) o
E 442, 2019,40(11):692-701

Chen Z,Zhang J S, Chen P, Zhang W T, Abudukadier K, Cui J
P.Effect of heat stress on the boll setting quality of Gossypium
barbadense L. on different fruiting branches.Chinese Journal of
Agrometeorology, 2019,40(11):692-701

Shah F, Huang J, Cui K, Nie L, Shan T, Chen C, Wang K.
Impact of high-temperature stress on rice plant and its traits
related to tolerance. The Journal of Agricultural Science,
2011, 149(5): 545-556

Reddy K R, Hodges H F, McKinion J] M. A temperature
model for cotton phenology.Biotronics, 1993,22:47-59

FLARER , Jil S0 0 . R AE TR BT % YA i ML R b o L A
o el H i, 2005 : 1-89

Du X M, Zhou Z L. Descriptors and data standard for cotton.
Beijing : China Agriculture Press,2005:1-89

TARE, MO, EFTRE , R R, I B T8t A R AR
TIE 1) 65 Koy K845 2 REPE A0 0T . AL 8 4 e IR 2441, 2016, 17
(2):197-208

Fan L P, Wu P H, Wang L P, Chen Q J, Qu Y Y. Analysis of
genetic diversity in Gossypium barbadense L. based on genetic
and penotypic traits.Journal of Plant Genetic Resources, 2016,
17(2):197-208

WIBRAR, T B AREE TR, B ) AR P SCBR KRR
Ol TR B bR 3k 1% ZRETE T M S T AR,
2012,38(5):829-839

HuBL,WanY,Li X,Lei J G,Luo X D, Yan W G, Xie J K.
Analysis on genetic diversity of phenotypic traits in rice (Oryza
sativa) core collection and its comprehensive assessment. Acta
Agronomica Sinica,2012,38(5) :829-839

sk—r, BRIEAR , BT, S0, ST B, R WL, R X
T RRAEAR 0T (L B TR B R B R R b R i 24
P LR G PRI . AR L BLE, 2023, 56(15) : 2837-2857
Zhang Y Z, Zhang X J, Liang D, Guo Q, Fan X Q,Nie M N,
Wang H Y, Zhao W B, Du W J, Liu Q S. Genetic diversity
analysis and comprehensive evaluation of sorghum breeding
materials based on phenotypic traits. Scientia Agricultura
Sinica,2023,56(15):2837-2857

2R BR/NG A BN TR TR BUINDK WRREII, SR SE4E Bk
E Tt il o S Y R e R R AR ] CA )
SEATHN RO, 2023,56(11) :2035-2046
LiH,Yan X Q,Yang ZL,TanJY,Li X B,Chen N G,WuRJ,

[25]

[26]

[28]

[29]

[30]

[31]

Chen H C, Ruan R C. Analysis and comprehensive evaluation
of phenotype genetic diversity in kam sweet rice germplasm
resources in Guizhou. Scientia Agricultura Sinica, 2023, 56
(11):2035-2046

FERR, PIVERZAD XA R, SEUCOU, B ), EERAT , TR
G BESLIMAR LA E SR B R 1380 Z RV i O G
TPHY . AP AL TR R, 2019,20(4) : 932-948

Cui C, Sun J R, Zhao Y F, Gao H H, Cheng C, Wang R L,
Wang L Y, Zhou Q Y. Genetic diversity analysis and
comprehensive evaluation of several nutritional quality traits in
pea sprouts.Journal of Plant Genetic Resources,2019,20 (4) .
932-948

sKE A JERTRE, B, EhAR AR RS B L OWER, REIL, iR
b - kIR HE 647 {73 i S AN BT I IB AL AR PR A AR s
HEYEIRAAR , 2023, 24 (1):307-324

Zhang L L,Fan A Q,Hong M,Ma Z H,Chen J R,Zhao S Y,
Zheng K, Tuerxun T. Genetic diversity analysis of 647
Gossypium barbadense L. germplasm resources. Journal of
Plant Genetic Resources, 2023, 24 (1): 307-324

WV, LR, A AT AR RS R, T, S SCfh
LA BT 5T R AR (3845 2R BT R ZE G TP . o
Rl FHE,2021,54(12) :2499-2509

Yang T,Hang Y J,Li S M,Ren D, Cui J X, Pang B, Yu S, Gao
W W. Genetic diversity and comprehensive evaluation of
phenotypic traits in Gossypium barbadense L. germplasm
resources. Scientia Agricultura Sinica, 2021, 54 (12) : 2499-
2509

B, R L BN ERLEL, E R AL, SRR, L3, X1
T3 A7) b el 2 A A T AR B R A% ZREVERT Y 4 T
HFI,2018,16(9):3039-3057

LuP,ZhouZ L,Cai XY, Wang X X,Wang Y H,Zhang Z M,
Wang K B, Liu F. Genetic diversity of G. barbadense from
different regions
Breeding,2018,16 (9): 3039-3057

BRB  RAEI, T, T AR, B s TR Bl st A A2
WA RS T A STl 24, 2017,40(1) - 1-7
Hu Q R, Song G C, Wang X J, Ji C R, Tang C M. Effects of

based on phenotype. Molecular Plant

high temperature on pollen germination and boll development
in upland cotton. Journal of Xinjiang Agricultural University,
2017,40(1):1-7

XURE, BRI, sl EAS , B AR AT, BT il 8 X
R A AR B Ms2 . P ALA 41, 2020,40(9) :
1574-1581

Liu Q, Chen Z, Zhang J S,He H W, Cui J P, Chen P.Effect of
high temperature stress on photosynthetic physiology and boll
development of Gossypium barbadense L.. Acta Botanica
Boreali-Occidentalia Sinica,2020,40(9) : 1574-1581

Cottee N S, Tan D K Y, Bange M P, Cothren J T, Campbell L
C. Multi-level determination of heat tolerance in cotton
(Gossypium  hirsutum L.) under fifield conditions. Crop
Science,2010,50(6) :2553-2564



BRI 1 213 it S R S B2 FEHERS

Table S1 F value ranking of 213 Gossypium barbadense L. germplasm resources

TR R TR
H4 FfH He4 F1{H H4 F &

Name of Name of Name of

Ranking F value Ranking F value Ranking F value

material material material
1 GB150 0.72 72 GB75 0.60 143 GB182 0.56
2 GB77 0.70 73 GB109 0.60 144 GB55 0.56
3 GB12 0.67 74 GBI15 0.60 145 GB104 0.56
4 GB82 0.67 75 GB210 0.60 146 GB66 0.56
5 GB151 0.67 76 GB31 0.60 147 GB91 0.55
6 GB24 0.67 77 GB200 0.60 148 GB20 0.55
7 GB8 0.66 78 GB45 0.60 149 GB39 0.55
8 GB41 0.66 79 GB156 0.60 150 GB189 0.55
9 GB10 0.66 80 GB97 0.60 151 GB17 0.55
10 GB86 0.65 81 GB52 0.59 152 GB14 0.55
11 GB6 0.65 82 GB179 0.59 153 GBI121 0.55
12 GB122 0.65 83 GB141 0.59 154 GB144 0.55
13 GB120 0.65 84 GB162 0.59 155 GB101 0.55
14 GB203 0.65 85 GB43 0.59 156 GB213 0.55
15 GB136 0.65 86 GB149 0.59 157 GB106 0.54
16 GB61 0.65 87 GB90 0.59 158 GBS88 0.54
17 GB158 0.65 88 GB148 0.59 159 GB54 0.54
18 GB173 0.64 89 GB137 0.59 160 GB209 0.54
19 GB9 0.64 90 GB161 0.58 161 GB27 0.54
20 GB92 0.64 91 GB51 0.58 162 GB34 0.54
21 GB183 0.64 92 GB211 0.58 163 GB131 0.54
22 GB155 0.64 93 GB65 0.58 164 GB199 0.54
23 GBI111 0.63 94 GB13 0.58 165 GB160 0.54
24 GB60 0.63 95 GB123 0.58 166 GB72 0.54
25 GB212 0.63 96 GB142 0.58 167 GB73 0.54
26 GB202 0.63 97 GB140 0.58 168 GBI110 0.54
27 GB84 0.63 98 GB195 0.58 169 GB64 0.54
28 GB119 0.63 99 GB181 0.58 170 GB44 0.54
29 GB7 0.63 100 GB2 0.58 171 GB68 0.53
30 GB42 0.63 101 GB176 0.58 172 GB208 0.53
31 GB191 0.63 102 GB172 0.58 173 GB143 0.53
32 GB40 0.63 103 GB36 0.58 174 GB3 0.53
33 GB205 0.62 104 GB28 0.58 175 GB152 0.52
34 GB186 0.62 105 GB206 0.58 176 GBY%4 0.52
35 GB16 0.62 106 GB29 0.58 177 GB57 0.52
36 GB207 0.62 107 GB103 0.58 178 GB46 0.52
37 GB47 0.62 108 GB197 0.58 179 GB53 0.52
38 GB171 0.62 109 GB178 0.58 180 GB114 0.52
39 GB23 0.62 110 GB192 0.57 181 GB69 0.52
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

GBI11
GB129
GB67
GB5
GB185
GB50
GB95
GB89
GB134
GB187
GB117
GB198
GB174
GB153
GB102
GB79
GB135
GB1
GB32
GB113
GB19%4
GB132
GB201
GB74
GB105
GB112
GB37
GB107
GB80
GB26
GB38
GB49

0.61

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

GB62
GB59
GB145
GB85
GB125
GB118
GB78
GB163
GB8&7
GB30
GB180
GB167
GB56
GB159
GB4
GB18
GB168
GB190
GB48
GB19
GB71
GB96
GB21
GB115
GB126
GB175
GB204
GB146
GB81
GB164
GB165
GB83

0.56

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

GB108
GB116
GB33
GB138
GB130
GB169
GB154
GB127
GB133
GB58
GB193
GB63
GB70
GB93
GB170
GB196
GB35
GB99
GB76
GB166
GB184
GB177
GB124
GB100
GB98
GB139
GB128
GB147
GB188
GB157
GB25
GB22

0.52
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.47
0.47
0.46
0.46
0.45
0.44
0.42
0.34
031
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Table S2 Mean distribution of 26 quantitative traits in different groups of Gossypium barbadense L.

28— Group 1 ZH — Group 2 A= Group 3 ZBEVY Group 4 2% 1L Group 5

PEIR Trait EHME RKME BRAME | PBIME BOKME BUME | CPE RKME BAME | PRIE BOKME BeME | CPBIE RKE RAME

Mean Max Min Mean Max Min Mean Max Min Mean Max Min Mean Max Min
B = T4 SNPL 6.40 7.00 6.00 6.34 7.40 4.80 6.29 7.40 5.20 6.28 7.40 4.80 6.50 6.80 6.20
¥k (em) PH 62.62 80.68 53.33 68.99 159.08 46.48 94.71 127.30 52.93 64.36 91.58 50.25 50.33 52.59 48.06
U (cm) HENFB | 12.34 14.99 6.85 11.86 18.93 5.85 8.60 15.23 4.65 6.86 12.64 4.18 5.12 5.75 4.48
H—RE AL SBW 3.85 4.80 3.20 3.47 4.90 1.80 3.06 420 2.00 2.54 3.70 1.10 2.50 2.90 2.10
H 344 EBN 9.69 11.60 7.90 9.26 16.50 5.40 10.61 21.40 5.70 10.94 14.40 8.60 11.65 12.20 11.10
HRR G 8 EB 7.33 8.40 6.30 7.50 12.10 420 9.67 14.00 5.60 10.24 12.90 8.40 8.55 8.70 8.40
Ik % BN 14.39 15.20 13.60 13.92 16.60 11.60 14.93 17.00 12.60 13.55 16.10 11.70 14.40 14.80 14.00
R (g CSY 164.92 180.77 150.5 149.60 187.77 122.44 153.61 190.20 131.49 139.51 163.55 113.43 69.95 72.35 67.55
B (g) CLY 62.25 69.43 51.57 49.45 65.90 38.72 49.99 63.10 38.88 47.84 58.49 38.51 13.83 14.82 12.84
K5 (%) LP 0.38 0.41 0.32 0.33 0.39 0.28 0.32 0.39 0.26 0.34 0.37 0.30 0.20 0.20 0.19
A E (g) SBW 4.12 452 3.76 3.74 4.69 3.06 3.84 476 3.29 3.49 4.09 2.84 1.75 1.81 1.69
K (mm) STYL | 2827 31.75 26.47 31.99 39.85 25.32 29.16 34.05 24.53 30.60 34.87 25.88 18.01 18.31 17.72
K3k (mm) STIL 437 5.71 2.03 6.34 10.28 1.63 6.24 9.70 1.83 5.30 8.85 2.00 3.67 3.67 3.67
MK (mm) STAL | 15.62 17.50 14.28 16.95 23.35 13.02 15.23 18.79 12.38 16.74 18.75 14.90 11.01 11.56 10.47
BAMEZK (mm)

3.51 4.50 2.70 3.28 5.24 2.47 3.17 3.94 2.35 3.19 3.90 231 3.08 3.14 3.02
ANTL
K (mm) PS 49.78 54.28 4551 48.63 57.53 38.79 46.69 55.07 39.62 45.81 50.44 39.17 25.52 26.74 24.30
Iiy% % (%) BSR 62.38 72.59 51.83 65.74 83.84 47.35 56.32 72.01 38.66 54.77 63.38 43.13 65.09 68.23 61.95
ARG R%

0.76 0.82 0.67 0.79 0.86 0.68 0.77 0.83 0.66 0.79 0.85 0.69 0.77 0.78 0.76
Fv/Fm
ISR LAT 222 3.13 1.96 221 327 1.63 2.04 2.57 1.71 217 2.69 1.86 2.17 221 2.14




Wi (%) PV
% (%) SER
158 [ MIC
AR K
(mm) FL
SRS (%) LU
W2 LYok
FS/cN/tex

fiK# (%) EL
G FHME F

59.82
0.96
4.65

34.36

86.75

41.09

7.76
0.61

78.61
1.00

36.39

88.79

45.50

40.65

4.11

32.03

84.64

37.27

6.77

62.88

4.62

33.60

85.98

36.51

9.71

37.39

88.50

44.20

12.98
0.72

5.22
0.45

24.33

79.76

30.07

6.56
0.48

67.23
0.91
4.71

36.51

88.27

44.78

89.90
1.00
5.14

39.26

91.47

52.06

9.15

33.54

85.51

36.07

0.47

63.82

4.68

33.33

84.87

35.96

94.18
1.00

36.83

88.69

39.98

12.61
0.57

28.91

80.60

31.85

7.23
0.42

24.86

70.85

26.38

11.44

29.67

73.02

29.82

12.94

20.05

68.68

22.95
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Table S3 Mean distribution of Pollen viability and buds shedding rate in different

groups of Gossypium barbadense L.

o it 7% 2 kG 1
2% Group
Buds shedding rate Pollen viability
“FHI{H Mean 57.66% 73.23%
K EH Max 66.22% 94.18%
Group 1
i /ME Min 39.77% 55.45%
“FHI{H Mean 71.01% 68.42%
K
K EH Max 83.84% 93.54%
Group 2
i /ME Min 65.05% 43.17%
¥ Mean 59.58% 37.91%
=
K EH Max 75.64% 57.51%
Group 3

5 /ME Min 38.66% 5.22%




