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Abstract: In order to explore the response of flower organ traits and Lint percentage to high temperature, and

to evaluation the breeding materials of Gossypium barbadense L. with high temperature tolerance, this study
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evaluated 5 traits (including 4 flower organ traits and Lint percentage traits) of 534 Gossypium barbadense L.
resources in Awati County in 2022, and then selected 36 materials with extreme traits. Descriptive statistical
analysis showed that the variation coefficient of 534 Gossypium barbadense L. resources ranged from 8.57% to
26.56%, the variation coefficient of Lint percentage was the smallest (8.57%), and the variation coefficient of
stigma length was the largest (26.56%).Correlation analysis revealed that style length was positively correlated
with the other 4 traits (stigma length, stamen length, anther length, Lint percentage), stigma length was negatively
correlated with stamen length, stamen length was positively correlated with anther length, and anther length was
positively correlated with Lint percentage. In 2023, we conducted an enhanced temperature shed heat stress test on
36 previously selected Gossypium barbadense L. resources with extreme traits in the same location (Awati County),
and measured the performance of 23 phenotypic traits. The results showed that the 36 extreme resources showed
different degrees of variation in agronomic traits. Descriptive statistical analysis showed that the variation
coefficient of each trait increased under high temperature treatment, and 14 traits showed obvious difference
compared with the control. Principal component analysis identified 6 principal components, which accounted for
85.34% of the total variance, covering yield composition, photosynthesis, fiber quality and many other aspects.
The materials were classified into four categories of heat resistance, medium resistance, sensitive and high
sensitivity by cluster analysis. The correlation analysis confirmed the positive correlation between the properties of
effective boll number, effective fruit branch number and heat resistance. Fitting regression analysis further showed
that there was no significant correlation between flower organ traits, Lint percentage and pollen activity and
comprehensive evaluation value.This study provided important theoretical basis and germplasm resources for

Gossypium barbadense L. breeding for high temperature tolerance.

Key words: Gossypium barbadense L.; genetic breeding; high temperature resistance; evaluation of

germplasm resources

FERBRAGARRERE 5 R, mili i CBON M EY = BRI R R e — M.
T RIXT X — PR, VY IR & R R SR BUET B R RE BT SR A R Al e
M e 2 R B AT R P 2 AL, RS S BUEM SR TBL BRSO TR
i e A A i R -4 E KR P (K T R AR s IR B R R i TT3, B IRRI T
WETETEY S IR 38, N RAE TR IR B T RE T 8@ B0l Fh s B QR e E Y s iR
e B M kR EEAE AN, W mGARAEER, WEEIKE R R R R AN, B
MBS SO0 SR SRR N AR e FR Y I R R T e IR A
G THUEIS, SR SR BHREIHT B W LA B s E i sl ag 70, ok A g aT



FESE R AR ) PR,

FRAElE N IREEZ N R TR 2 —, AMUEGT T S 28 2 R AL, RS
I KA 20 0 ¥ A B o . SR, MRAE AR TR B2 s iR oK, i e
R BRI A 77 0 it S B TR 3R, PR ™ A B 1 7 S U 2 ), e LT iR F
PR, 240 B2 AT WA ZERA = SR PEAE D, T TARRS B RTE =i
I8 AR A S FL S T i T 1 00 R TR ) SR, AR RS B VR AR A A I DG BR 2H A
Wy, HMRRA E RSB 2GR, R R AR A 1 45 e R A e DO, P R AR
B iR S AR AL AR F AR KA R 2 A DGR BRI TEAR TR B R BT EL, i S SR SE I AE
B AN ) BB BRAC, TR AE L, BETTHI 59 5R DhRE, &5l REEA T RIS .
[FIRF, OHERS AR 532 B i i) S S, MERC TRk, AEREAI T s IR, FRAIK T MERS Y 45
K e BEVE R IR BRI DI o AESN B SERE L AE T, Tl )RR AN R RN, ek il B 1 R
RAERIRES, femEARKZE, PRSI MG RS, &Ml TIER G, b
BN, R RIE EE, BIAR MR BRI R IR BT (2.6°C~4.8C)
K, REMTE 1C, SHEY =2 Rsm ik 17%08, ST 0, BF 78 s i T
FEAEAS B VRIR AR AL, 0 TR s iR AE T il ML 48 S S AR el B b Se Bk AR R

ULAESR, B ST AEP A8 e F AR 0 ORI VR 1 G A0 R LA
TR RDO, R KSR B VEANY, ORI R T SR, i i PR
P67 F B MMORERIPO2], AR FOHE T IX—15 5, @I 534 43 B AR BRI T TR,
fRiett 36 AR (4 MBS EMRFIR S AR, RGATTT T HAERRMNE TR E
PERFIAER B R, B 1 A0 5 Wi 50 T 7 AR SR S A R R R RS R, R B
M il B AP B AR AR, A E YT & B AT SR S A
1 MRS 7%
1.13a#Rt

ARG I 534 A7t B R b o7 B2 5 i B sR AR R 2 AR S B AR st A 2 R S5 R s 21
NSO R RN E SR
1.2 I E

2022 4, {EFTELIRE (R4 80°39, db4di 40°39") Xt 534 4yig B vE IR 1) 4 N AEa% B ok
W ERERKE . B KE MESKREE ., ALK DA AT IR . R T IX S 5 4
5, AL HAE 4 AL B IRIRAIA 7 R ) 36 M A1k, 2023 4F, FRATIZERT TLIZ
BLITE) — A, B H Y 36 A AR IR S A PREEAT IRV HEIEARAR G . D T AT

3



B, FRATEIS LAKH B SRR T AR 36 A A4 BHE Y IR X HRZH, DUULEE BTN il mi v

FRAE Ry FL B R AU 0 S B A AR I DUAE BB (2023.7.9-2023.7.18) #4794 10
R (1 EH [R) 385 U AR o IR /N SR 1 JEE 6 47°(66+10) cm FAE AR S, FEFE N 10 cm, i %E 2.05
m, 17 25m, HEM/NXK 27.6m, % 25m, MXHE69m?, HLEEHRAESE, A
B 138 m2. HEIEMIF = 1.8 m ARHE S, MR 0.08mm JE, Ek3e 80%1 5K £ g &
m5 (WIS i i (|] % 30em, RS fE) , T4&FH 11: 00-—20:00 [AJZEATHG I MbE (F
W FEARIE , AR IA] il 0 R A A0 45 R T H TR) e, D 1 I SR AR 7 /b 1 1) il R AR AE 5
PR R AT ) [B) B IR HE ), KA Ab o il el 2 07 30 em bR tRiR AL i, Jhhaa ]

[E]~F- ) 1G5 3.645°C (B 1)

K 12023 40 pLg B iR AR L 1A
Fig.1 Temperature change chart of Awati in 2023
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Fig.2 Determination method of four flower organ traits and Phenotype of extreme flower organs of 534 Gossypium
barbadense L.
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Table 1 Statistical analysis of agronomic traits of 534 Gossypium barbadense L. resources

FaH% Traits SF-H3% Mean ¥R SD fi¢/ME Min K1 Max A5 ZE(%)CV
HKE (mm) STYL 32.69 2.90 21.05 42.11 8.87
FEskK B (mm) STIL 7.38 1.96 2.58 14.65 26.56
HERSKE (mm) STAL 17.49 1.86 11.34 23.83 10.63
AR K (mm) ANTL 381 0.41 2.58 5.04 10.76
K5y (%) LP 35.21 3.00 21.21 43.13 8.57

STYL: Style length; STIL: Stigma length; STAL: Stamens length; ANTL: Anthers length; LP: Lint percentage; The same as below

[ 3534 BB SRMERRZMRINE ST o

Fig.3 Frequency distribution analysis of agronomic traits in 534 Gossypium barbadense L. resources
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* wk xR RIIRINTE 0,05, 0.01. 0.001 KF EREMR, TH

*and ** indicated significant correlation at 0.05, 0.01 and 0.001 levels, respectively, the same as below
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Fig.4 Correlation analysis of agronomic traits in 534 Gossypium barbadense L. resources

2.1.3 534 (3B BMRMEIR 4 MR EMERFIR SRR RLTEE AT IR (& 5)
ok B R OK A &b 10 B R AT 7 o M C 3 L https = //doi.
0rg/10.13430/j.cnki.jpgr.20241109001, {1 1) .

FERAMEIRRRE 10 ARk, FERC R SHESS IR 2 A FARL, BRI S
AR KILRAG 3 Al FE kL. A 5 AP EHEAET 2 FOR FIPIR I AZ S .

FEREAERERNHT 10 frdrkl e, TEREKE SR RA 3 MM EMEL, HEKES
BAEL KL 2 A FEAEL, TEAEKE SR A 1M FEME. S5 6 M EHEE T
2 MAFEIPEIRA S S e JERER L, MESCRE, RKpAA 1 ARFEIM R 30H 1 AR
T 3 PRI AR AC S

A UG SESL IR T 4 MEREMEIRER N 4 MRS SN 4 R K K
3 RN /N 3 R4 RLEEAT, 3K 36 44K (P L https: //doi.

0rg/10.13430/j.cnki.jpgr.20241109001, 3 1) .



AFEbRiR 10 AR BEL BARFRER/ 10 IR R K AETAREGUEIX 5T ARMR ng R, Eef
RHERKE , B ESHS (I8 Friimic ey, RoRFNJE T IMER TR EE
A: indicators maximum 10 materials Venn diagram, B: indicators minimum 10 materials Venn diagram;In this figure, different colors
distinguish different traits (e.g., green for stylal length and blue for stigma length), and the numbers marked by overlapping parts (i.e.,
intersections) in the figure indicate the number of elements belonging to these traits at the same time

B 55 FEIR I IR/ 10 4B bR L
Fig.5 The maximum and minimum 10 extreme material Venn diagrams for 5 traits
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* xR R I RORAE 0.05. 0.01. 0.001 KF LB FEMIE TH
*and ** indicated significant correlation at 0.05, 0.01 and 0.001 levels, respectively, the same as below
Kl 6 AR e i 8
Fig.6 Different characters respond to high temperature
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Table 2 Descriptive statistical analysis of 36 extreme Gossypium barbadense L. resources

L SHirE:N RSk

5 H% Traits PR % SD /Mi Min KM Max B R ¥(%)CV
Treatment Mean
AR (mm) cK 3243 458 19.76 39.81 14.12
STYL H 29.12 4.98 15.89 37.91 17.10
3K (mm) CcK 7.12 3.07 2.53 15.48 43.12
STIL H 5.76 3.02 1.67 14.74 52.43
HEES A (mm) CK 16.57 2.50 11.18 21.77 15.09
STAL H 15.52 2.08 8.93 18.33 13.40
BAANTE 245K BE (mm) CK 3.37 0.46 241 433 13.65
ANTL H 3.29 0.43 2.12 425 13.07
R 75 % (%) CK 62.00 8.02 42.00 80.00 12.90
BSR H 71.28 7.03 54.00 86.00 9.86
R AR CK 0.80 0.03 0.74 0.84 3.75
Fv/Fm H 0.79 0.02 0.72 0.83 2.53
Pk (cm) CK 73.27 18.05 48.06 123.08 24.63

PH H 88.89 14.22 64.56 118.38 16.00



B — AL CK

SBN H
46719 i (cm) CK
HFNFB H
HRERH CK
EBN H
HRRB A CK
EB H
BRI T CK
SNPL H
Rt CK
BN H
R i)} CK
CsYy H
2 ()} CK
CLY H
K9 (%) CK
LP H
LT (Q) CK
SBW H
ol CK
MIC H
LK (mm) CK
FL H
SRR (%) CK
LU H
Wr ¢ L3 B (CN/tex) CK
FS H
i 2 (%) CK
EL H

3.69
10.65
12.95

9.07

5.08

8.00

459

6.44

527
14.23
15.63

145.90
128.06
48.36
40.14
33.09
31.40

3.65
3.20
471
474
34.49
34.62
86.24
86.32
38.92
36.08

8.81
10.41

231

1.40

4.48
4.99

20.05
19.66
73.02
74.34
22.95
23.04
6.01

6.89

5.00
4.70
18.87
19.72
12.80
14.70
12.70
11.00
7.40
6.30
16.80
17.80
176.75
163.13
66.61
54.18
41.23
36.42
442
4.08
6.95
6.89
39.49
40.78
90.42
91.23
49,60
45,68
12.94
14.03

29.83
15.45
35.12
33.20
23.70
46.65
27.88
43.57
6.21
8.35
9.14
6.72
15.52
14.12
23.30
20.20
12.12
12.90
15.62
14.06
12.10
13.50
9.60
12.28
3.57
3.81
12.49
14.88
19.98
22.19

BSR: Buds shedding rate; Fv/Fm: Maximal photochemical efficiency of PSII; PH: Plant Height; SBN: Sympodial branch node;

HFENFB: height of the frist node fruit branch; EBN: Effective boll number; EB: Effective fruit branch number; SNPL: Seed number

per locule; BN: Monopodial branch number; CSY: Cotton seed yield; CLY: Cotton lint yield; SBW: single boll weight; MIC:

Micronaire; FL: Fibre length; LU: Length uniformity; FS: Fiber strength; EL: Elongation; The same as below
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Table 3 Pollen viability of 36 extreme Gossypium barbadense L. resources
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5 R R 1EBTE S (%) k958 o E YN TERTE ) (%) 7 R4 TR 1EBE S (%)
Ranking  Name of material ~ Pollen viability | Ranking Name of material Pollen viability | Ranking Name of material ~ Pollen viability
1 DC220 92.86 13 GB25 79.51 25 DC147 71.68
2 GB02 89.90 14 DC43 79.37 26 DC215 70.43
3 DC40 89.49 15 DC151 78.57 27 DC73 70.23
4 DC158 88.91 16 DC288 78.26 28 DC276 69.91
5 DC315 86.37 17 DC7 77.90 29 GB200 69.84
6 GB84 86.05 18 GB206 76.84 30 GB131 69.19
7 DC159 84.88 19 GB174 75.72 31 DC107 68.90
8 DC275 84.78 20 DC164 75.64 32 GB109 67.11
9 DC175 84.25 21 DC115 74.32 33 GB09 66.99
10 DC313 82.28 22 DC281 73.79 34 GB210 66.35
11 GB22 82.18 23 DC304 73.67 35 DC84 32.45
12 DC122 81.96 24 GB150 72.37 36 GB113 29.55

Fig.7 Extreme pollen viability materials and anther phenotype

B 7 BemAetnis bR S e 2R R

2.2.3 36 RIRMENRBRMFTIREMR T T A =i E A REZRE 14 DNRIR
REGHAT ERY 0T, B3R 4 AT50, RFAEME>1 1 6 A E R R B 7 2514 51 85.34%.
By 1 RFIE(E S 4.136, TTBAZEN 29.544%, HAARUREHEL, ARREmERE K,
TR T FRGr 2 MRHE(E N 2.106, TTHRZE 15.040%, Hor iR 5 s 2 KX
RFEIAEEHF T ERS 3 MIRFEE N 1.808, TTEkF N 12.913%, HAlbrRd bbam B it
Bk, AERG4EmBE T 0 4 IRHEEY 1.450, TT#R% Y 10.360%, Horpsg—R
B AL Bt R, ARREFRAEKK T T8 5 KIRHMEE )y 1.346, TTHRF N 9.615%,
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PR ER TR SRR, REBABEBHRT; WS 6 KFHEMEAN 1.101, TTEkEN
7.866%, H AR MR R A E R, AR mr i P R

x4 ERS DA THEEREMITEHE

Table 4 Principal Component Analysis Factor Load Matrix and Contribution Rate

PR F 4> Principal component
Trait PC1 PC2 PC3 PC4 PC5 PC6
HRRB AR

0.833 0.380 -0.078 -0.159 -0.156 -0.144
EB
R

0.825 0.388 -0.131 -0.151 -0.139 -0.093
EBN
HERE (9

0.809 -0.520 0.059 0.018 0.215 0.084
SBW
A (@)

0.809 -0.520 0.059 0.018 0.215 0.084
CSY
e (@)

0.795 -0.465 0.271 0.018 0.123 0.063
CLY
L&

0.416 0.691 0.068 0.105 -0.028 0.384
BN
RE (em)

0.348 0.556 -0.224 -0.248 0.341 0.350
PH
WrEe LR (cN/tex)

-0.158 -0.131 0.666 -0.503 -0.191 0.206
FS
Wi (em)

-0.037 -0.208 -0.627 -0.466 -0.174 0.257
HFNFB
i (%)

-0.099 -0.078 -0.600 0.528 0.398 -0.009
EL
TEHACEE (mm)

-0.339 0.317 0.537 0.040 0.437 -0.174
STYL
B R AL

0.146 0.108 0.375 0.666 -0.146 0.506
SBN
BREMTH

0.232 -0.056 -0.068 0.356 -0.795 -0.129
SNPL
R K 2 (%)

-0.548 -0.295 -0.140 -0.084 -0.087 0.609
BSR
FHAEME

4.136 2.106 1.808 1.450 1.346 1.101
Eigenvalue
TR (%)

29.544 15.040 12.913 10.360 9.615 7.866
Contribute rate
BT TR (%)

29.54 4458 57.50 67.86 77.47 85.34

Cumulative Contribute rate

2.2.4 36 BRIRTEIRE BIRRRER LS R ARBCE RS R B0 A SR G R R
(D) (¥EW, https: //doi. org/10.13430/j.cnki.jpgr.20241109001, F% 2) , D fEk A8 H
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¥ D ELEE KA ARM BN IRAERELE R, 36 g ST RN 4 28, H-5H
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KEEAHE: GB25,GB22 % 5 bkl S RETMHE: GB02,GB131 %5 17 {41kl %=
KEEMFE: GB150,DC304 45 11 At kL, BN EAHE: GB206,DC175 45 3 {31 kl. i

JRIEFEER G e iR AE AT I S AR B AT R (B 9) .

Kl 836 frif i Mt i A R SR 2 0 A

Fig.8 Cluster analysis of 36 extreme materials of Gossypium barbadense L.

9 LR-E T vy 1 1 T AR B i U R
Fig.9 Phenotypic analysis of the top five heat-tolerant Gossypium barbadense L. resources
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HIF 8 Al AR H, ARCREEUR S Se B 3 MRS D (EAFE R LR 18
RS MESCRE . BRIV SR RECWAL. IR KA PR 7 MR
5 D EAEEE UK, HAR 1B ARIRE D ZMAFAERZE LR thm 5E0E JIFE R
FHIEMR: B SRS SIEE AR E TR, Hoa 20 MRS IERHE 1 2 B A FAE

x| wk xR RIIRIRAE 0,05, 0.01. 0.001 KF EREMK, TH

*and ** indicated significant correlation at 0.05, 0.01 and 0.001 levels, respectively, the same as below
10 36 13 S 1R BEURAR ZVEARAR R4 B
Fig.10 Correlation analysis of agronomic traits in 36 Gossypium barbadense L. resources

2264 NMEREMR. ROMK, HED FETNENSZTEADH G
BHE 5 MRS D EIRIEET T EH 6 (B 11A-E) « 85 R B8 4 MEMER AR5 D
ER e REOFA R (R 5) , JUE REUREONESEKEES D EHF (R20.26) , RiE
REEARRAHLKE S DA (RR0.01) AL R ER 5 MEIRS D AR FH %
KA, ZER GRS R IREF— 2

B BATESE 1 AE 0 J5 A 235 MR 22 5 e VIR —TE R BENIIE RS 1 R Er & VO
BEAT T VSR (B 11E-G) , BERN =F Z KK R FRER 3 MibrZ Rk
ERBEIBUR. B RBEm R NEHEKE S D {HIE] (R20.14) , fEHEKESEME ).
RS NI S EREVHIME (D) AR E R B/ T 0.01. MELRER, EHEKES DEZ
[BIfFEIEAR KR, TE M STERERKE R D EX R MR KR, X —4ig 5MKtks

14



Brifas RARVI & o

K11 S ETER. K2 1EE 715 D & B 73 A

Fig.11 Fitting regression analysis between flower organ traits, Lint percentage, pollen activity and D value

%R 5 36 0 B PEIRIE B M B0 ZR S VRO (B 20 AT

Table 5 Comprehensive value distribution of 36 Gossypium barbadense L. with extreme traits

e FEk K MK PAEY Koy
N _ KR (D) g E PR gL
2&1F Conditions  #1#} Material B (D) (D) KJE (D) (D)
STYL(D) Material Material Material Material

STIL(D) STAL(D) ANTL(D) LP(D)

DC43 0.600 DC122 0.381 DC40 0.372 GB150 0.405 GB84 0.607

DC151 0.389 DC107 0.378 DC275 0.522 DC84 0.448 GB206 0.278

Kk Top GB174 0.401 DC115 0.437 GB109 0.444 GB113 0.448 GB200 0.355
DC158 0.327 GBO02 0.551 DC164 0.445 DC175 0.274 / /

Ty 0.429 Ty 0.437 T 0.446 Ty 0.394 Ty 0.413

DC220 0.499 GB131 0.542 DC288 0.462 DC159 0.384 DC313  0.495

DC7 0.475 DC281 0.519 DC276 0.616 DC304 0.400 GB25 0.722

#z/)N Bottom GB25 0.722 GB210 0.272 DC215 0.392 DC315 0.493 GB22 0.616
GB22 0.616 DC73 0.526 DC147 0.484 GB09 0.513 / /

1y 0.578 1 0.465 F1 0.488 T 0.448 P 0611

3 e

MRAEAE LS R B IR 5 2 B il e o, S BB, IRANBE S AR A2 %
ORI TR OL, R Ty RN E S, HAT, 0T SRR FIAE S R R AR
MR T SE . N T IRANIR FUIAA W 16 4 B 2L 2B R veilm 38 e B, ASHE 78 A
534 frifg Byt BHIR Rkt 36 o R M e as B APEIRA S BRI RL . B, R S
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(IAES, HEAT LI SEaG, WUEEAN X T IX Sbr BLE s IR PREE T (0 BRI, S5 T AR
i e e 5 R TR R R R B R0, SRR T 36 Uifg SRR BRI A T 4 25, SR
FORES 4, 5B OB R 17 43, SE=2ONBURA R 10 4y, SISO SR 3 . AN
[ A IR I H A B S 1 22 5, TEXHE G AR ZVEIR VPO AR b, BTSN T 1ER
BRI RGBSR T, TR T — R m Pl B R (R 1 i B A AR
T

FEEKT, SRS FEACNIE , WG I AR, S e L2 i) IE % AR KRR S22,
PRARZE SR, SEERRIMICE A FFERIG N, 52m R 1= SoA R 2820, R, %
AAE ER e T2 HILE LTS RIS, FEALRE TN, R L IEw R, M5 R
SR/ TERASKII,  FRAR SR S FA B AN K820, i R e IR L R A A, o
LT RAESRFRIER L T KBRSk, AT 7R T VR R TS T R AR 2 (78
SR BRI 8.57%, TSR KA ST RBUR K 26.56%, FIH ER IR 6 AN
SRRRRE T T ZEN 85.34%. SEILAHICIE A HTR I, A RBERE. A RUREESE 3 MERY
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FAHR

Ui, R PRSI E, Wang SRR, KRS AT AL I s R
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e A AR BRI BN 21238, ZERAE B, Zhang SRR FL R, AL T
HZ&EEiR ], minhE s REANE , XUUIES B IR TR A6 BT SR vFA AR Ak
PR R o R B E  TRIRAE IR Z IR IOVTAS B SRR B MR
WA RN, STk, AR IUEE AR KR ALK SRR KE 4
MEB IR, GE oIS E R S SR Er LR,

TEART T, BATRNIRGT T LR B HIR A 10K G F1 5 455 PR B 2 18] (¥ S BB
SRR, AR TR RS ARSI 55 S VPN E AR AN B2 . RETES TR,
ARGy ACKIE TR R A T A K DR AR, 7E IR E R IAR G R N BRA IR R 5
AR A Rl S AR A7) 0 — 77 THT A0 A BER W0 SR, TG ¥k 4 T 18 e AL £ 6 i o e AN 7 10
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