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Abstract: The germplasm resources serve as the fundamental foundation for the original innovation of agricultural science and
technology, as well as the advancement of the modern seed industry.Screening excellent germplasm provides a material basis for
cultivating excellent cotton varieties. In this study, 13 phenotypic traits of 230 cotton germplasm resources were analyzed using
genetic diversity, correlation, principal component and clustering methods. The results show that the variation coefficient of 13

characters between 0.90% ~ 22.43%, the variation coefficient of uniformity index minimum, the maximum variation coefficient of boll

i HHA: 2023-12-06 &g i kg BEA -
BE—EETEZNERERIBEREMPZR, E-mail:1433139206@qq.com
BEEE 2 5 TENERLRBREMFR, E-mail:380605364@qq.com
g%, ETEMFRERREREMFR, E-mail:147611116@qq.com
EEUH: HHEYFERERIREFABIRS (CB2022A24); MBEFMR Y RIFHBERAARL =W ARAFR (CARS-15-41); #HiEE~FRTH
FLIMRHT M BRI IImE (2022C02)
Foundation projects: Open Project of State Key Laboratory of Cotton Biology (CB2022A24); The China Agriculture Research System of MOF and MARA
(CARS-15-41); Huyanghe Financial Science and Technology Project of the 7th Division of Xinjiang Production and Construction
Crops(2022C02)



number per. The genetic diversity index of each phenotypic trait ranged from 1.92 to 2.07. The genetic diversity index of micronucleus
value was the highest, and the genetic diversity index of boll number per plant was the lowest.The results of principal component
analysis showed that the cumulative contribution rate of the six principal components reached 74.413 %. The first principal component,
the fifth principal component and the sixth principal component could be combined into fiber quality factor, the second principal
component and the third principal component could be combined into cotton yield factor, and the fourth principal component was plant
trait factor.Cluster analysis divided 230 cotton germplasm materials into three categories, including 2 groups is yield and fiber quality
traits comprehensive performance better. Finally the evaluation on the basis of comprehensive D value, preliminary screening of 29
performance better cotton varieties, can according to the breeding goals in breeding work carries on the corresponding improvement.
Key words: cotton; phenotypic traits; germplasm resources; genetic diversity; screening
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MR 1 oA, 230 AR AR B E R B R MR (8] (9 L RSEEIFE 0.90%~22.43% 2 8], HAPBFEIEH
MEFREBER/N (090); BRERBHITFREEK (22.43%) . AR FREKFAK%S (19.23%) .
ARTE (12.86%). BIRE (10.00%) . REE (8.78%). DREE (7.93%). MIRLLEE (6.63%). 1}
7 (5.08%) . RECHAL (5.21%) . FBHE (4.81%). FHKE (3.53%). HKE (2.56%), HIEFHRAR
REMDRARE S MIEETE 1.92~2.07 2 /8], WA 230 IREMRTFEFFENRESHE, BES
FEMEIEHMKRE MK A B E(E (2.07) IR TS (2.00)  FF4KE (2.05)  BEPE (2.04) L K5 (2.02%)
REE (2.02) . WIRELEE (2.01). i (2.01). BEFEIELH (2.01). #5 (1.98). AKX (1.95).
RTAL (1.94), BHRERE (1.92), ZEMNITELERFATEMEE, HERTJEEERFLCRANE M
KHBEBRREE, mEESHUEEENRBNENREXDHHNETE.
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Table 1 General description and variation of traits of tested germplasm resources

PR RE RINME RKRE HE RAEZE TRFEH (%) B ZHEMREEL
Traits Range Minimum Maximum Mean Standard devlation CV Genetic diversity index
#kiS (cm)PH 41.67 34.80 76.47 52.28 10.05 19.23 1.98
RIEFBN 4.07 6.33 10.40 7.80 0.69 8.78 2.02
KB SBN 1.87 4.07 5.93 5.05 0.26 5.21 1.94

AR T = (cm)IFNH 18.13 16.40 34.53 25.09 3.23 12.86 2.06

BRRERE BN 13.00 2.87 15.87 7.71 1.73 22.43 1.92



HRE(BW 2.86 4.57 7.43 5.65 0.57 10.00 2.04

AR5} (%)LP 13.86 36.07 49.93 44.48 226 5.08 2.02
LT 4K E (mm)FL 6.23 28.18 34.41 30.84 1.09 3.53 2.05
B EREE(%)UI 4.40 82.77 87.17 85.42 0.77 0.90 2.01
OEEE MIC 2.00 3.46 5.45 4.50 0.36 7.93 2.07
T2 L 38 (cN/tex)BS 11.97 25.43 37.40 31.98 2.12 6.63 2.01
1R (%)FE 1.20 6.40 7.60 6.91 0.18 2.56 2.01
5L E(%)SFI 2.67 5.60 8.27 6.81 0.33 4.81 1.95

PH: Plant height; FBN: Fruit branch number; SBN: Sympodial brand node; IFNH: Initial fruit node height; BN: Boll number; BW: Boll weight; LP: Lint
percentage; FL: Fibre length; UI: Uniformity index; MIC: Micronaire; BS: Breaking strength; FE: Fiber clongation; SFI: Short fiber index. The same as below
2.2 ERMREIEX SR

230 MR AEFRIIR BN EBMREFEERONBEXRXR (A1), KSRERE. IxEEZEHZ
AER, IREFEELH. WRIEEZEERX, RBIRBERER. WRILBE. MKEZEHEX, R
BREZNAEX, REPARERTS. BRERE. BRE. kY. MKREEEX, BROSREK
BRE. Ry FHEKE. BFERES. MRLEEE. MRREEHEX, RExEE. BAXE0MEX,
BHREREURITRILEE . MKEEERX, BRERKS. IREESEMAX, KNRExEEZIER
X FHEKERMKREEAX, ROxEE. BHARENAEX, BFEHEERHRLEE., HKEEE
X, REFXZMEX DREEREHRZEMREX, MRICEERAKEEERX, REAXENNE
X, RRERREHEZNEK,
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Fig.1 Correlation analysis of traits of tested germplasm resources

2.3 EEMIRBERD 747
¥ 230 ARIEMBFDRA 13 MERFETERD DA, BT 6 DEMD R R TTRERIAE] 74.413%, HE
THRBBERZEER (R2). F—FMAIHRHEE 2983, TEkE 22.946%, HAPEHARNFIEEE (4
ME) &K, KRPEHAENE-ETRINEARK, REEAEKE. KX BHRTS. EFEEL
REMREFERTEX, AL, TEE-—FTRIRAREFERRE T, F-ERDPHFE 1827, R
B 14.053%, HBRDHMFLEERK, RPRONE-ZERTHERARK, HRZDREE. RETA.
BRE, FEEX, B, BZEMSURARES B=F MO HRLE 1.612,
SRR 12.399%, HARKHMNFIDERA KARKBNE=FIRIMNERRK, HRXEHRERE.
xRy, X FEREEMEX, B, =MD TRARESER T, FMEEMDHELE 1.307,
THREK 10.053%, HEHFHImERK, RAKSHERNERDPNIERRK FRERDHFLE 1.063,
WK 8.177%, HAOmBRENFIIRERK, RASEENELIMINIERARK, BREMD R
fE{&E 0.882, TIBAEK 6.786%, HAMIRILEBEEFHERERA, RMMAILBEENEANETHINIERARK.
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Table 2 Principal component analysis of the traits of tested germplasm resources

PR F 4> Principal components

Traits PCI1 PC2 PC3 PC4 PC5 PC6

RS (cm)PH 0.241 -0.353 0.200 0.623 0.159 0.011
RIFFBN 0.416 -0.028 0.757 -0.233 0.046 -0.184
REHAL SBN 0.216 0.571 -0.020 0.152 -0.414 0.340
AR TS (cm)IFNH 0.561 0.325 -0.030 0.331 -0.477 -0.075
BRERE BN 0.383 0.315 0.673 -0.291 -0.061 0.187
BAE (9BW -0.220 0.560 -0.351 -0.022 0.134 -0.081
R4 (%)LP 0.057 0.672 -0.008 0.215 0.009 0.212
4K E (mm)FL 0.765 -0.097 -0.395 -0.369 -0.067 -0.057
B EIEE(%)UI 0.493 -0.018 -0.025 0.593 0.327 -0.276
OEEE MIC -0.287 0.610 0.079 -0.034 0.575 0.023
WY EL 38 B (cN/tex)BS 0.380 0.022 0.279 0.147 0.188 0.712
TR (%)FE 0.654 0.125 -0.197 -0.291 0.347 0.195
FFHR I (%)SFI -0.842 0.091 0.377 0.074 -0.129 0.123
4518 Characteristic value 2.983 1.827 1.612 1.307 1.063 0.882
TUERZE (%) Contributions rate 22.946 14.053 12.399 10.053 8.177 6.786
RiTTERE (%) Cumulative contributions rate 22.946 36.998 49.397 59.450 67.627 74.413

2.4 ZEVFHN
B DBAREERFTIENLIE, REEHTA ANERY, THHZRFHH 6 NERNENF, 6
NERS LG EFREOAR (1) ~ (6) Fir.
F1=0.2412,+0.4162:+0.216Z3+0.561Z:+0.383Z5-0.220Z6+0.057Z7+0.765 Zs+0.493 Z9-0.287Z15+0.380Z11+0.65
4712-0.8427)3 (1)
Fr=-0.35371-0.02825+0.57125+0.325Z:+0.315Z5+0.560Zs+0.67227-0.097 Z5-0.018 Zo+0.610Z16+0.022Z11+0.12
5712+0.091713 (2)
F3=0.200Z;+0.75722-0.020Z5-0.030Zs+0.673Z5-0.351Z5-0.008 Z7-0.395 Z5-0.025 Z5+0.079Z16+0.279Z11-0.197

Z17+0.377Z13 (3)



F4=0.62371-0.2332>+0.15225+0.33124-0.291Z5-0.022Z5+0.21527-0.369Z5+0.593 Z9-0.034Z10+0.147211-0.291
(4)
F5=0.159Z1+0.0462>-0.41475-0.47774-0.061 Z5+0.134Zs+0.00927-0.067 Zs+0.327Z5+0.575Z10+0.188 Z11+0.347
(5)
F6=0.011Z,-0.1847,+0.34073-0.075Z4-0.187Z5-0.081Z6-0.212727-0.057 Z5-0.276 Z9+0.023 Z10+0.712Z1,+0.195
(6)
6 NEMATZTIRED FBRUE BRI TR E B TR INE, 72504 0.308, 0.189, 0.167,
0.135, 0.110, 0.091, AREHERDESSHNANEEHITMBCRT, REBH 230 MEEMRAEA
ZETMDHE (HF, ZFxx=E i MERNFRENLKE,
D=0.308%F1+0.189% F>+0.167% F3+0.135% F4+0.110%Fs+0.091xFs, R BR (% 3), D {EATF 0.600 187 %
FE 291, D ASE 1441 FEF 80 5. #A K18, £ B 1402, R 13 5. A HI6, Fbid 14
5. £B 1565, #A K33, Hiz 162, #EF 49 5. FR6 5. #EF 33 5. #MET 81 5. KK-1543,
R 652, Z1112, FEHOX 701, SEIE 10 S, C-4757. FEEH 80 2. FHELAE 29 R, #REL 2302, T
56 5. #kE 88 5. C4-16. FHEAR 107, #FEF 82 5. B34 R, XERFHKS. R, Bk
REFEKA=2MEREFANRT, AELREARARE.
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Table 3 Comprehensive evaluation value and ranking of 230 cotton germplasm lines (The comprehensive evaluation value and ranking

of the remaining 201 cotton germplasm materials are shown in Table S1)

B FR D& B R D& B IR D& B R D& B R D& B R D&
D D D D D D

Variety Variety Variety Variety Variety Variety

value value value value value value
£ B 1441 A HI6 HbEE 49 S R 655 bt 80 S

0.746 0.671 0.628 0.621 0.612 C4-16 0.606
Jinken 1441 Xinshi H16 Xinluzao 49 Xinluzao 65 Xinluzhong 80
HEF 805 Wbt 14 5 FR65 FHEAR 29 R R 107

0.708 0.663 0.627 Z1112 0.618 0.611 0.605
Xinluzao 80 Xinluzhong 14 Ziding 6 Sulianmian 29 Xinzaomian 107
MA KIS £ 8 1565 HEE 33 5 FERX 701 Bk 2302 HEE 82 5

0.683 0.640 0.626 0.614 0.610 0.605
Xinshi K18 Jinken 1565 Xinluzao 33 Zhuangjiahan 701 Sulian 2302 Xinluzao 82
£ B 1402 ¥A K33 Hbih 81 S EHE 10 S bt 56 5 TRERAR 34 R

0.679 0.638 0.623 0.614 0.609 0.602
Jinken 1402 Xinshi K33 Xinluzhong 81 Jiumian 10 Xinluzhong 56 Sulianmian 34



R 135 iz 162 i 88 S
0.679 0.634 KK-1543 0.623 C-4757 0.613 0.607
Xinluzao 13 Huiyuan 162 Xinluzhong 88

2.5 FEMRBIRES

A RIEE X 230 R EMBRFNRMBA TR AR L, ARKER 104 8 HEDL 3 MREF (E 2),
RIS SN KBNTIRTIE (R4). 1R 2 MAEME, SFEREFEMEE 26.96%, HHwhit
WX A EZREM R 53 43, BTRERXAEREEME S 6, ODRBARX MRIRME 4 60, ZKE
MEMRKERES, REBRE, KORMR, FEKEEANRE, BFEIEHEMBTRLBERTF. $ 1%
BE 28 MMM, SFERRBEMEI 12.17%, HPEIEREARXMEE 19 4, SaREm X M
B26, OIRBARX MM 2, REMREMBEME 160, BIABARIEMEME 4 4, 1ZEE TR
RS, RS /RO BFEEH. MRIGEERN+TEF, ERERERE, FEKERK, BAXR
. % NI EBE 140 A EME, BEAM—1EE, SMRIRMEIE 60.87%, HAILARGARX 5
MR 6, RRERX AR S 6, IODRERX TG 4 6, BIBBKREMBAE 114 4y, 1%
BE. R BERERE. BFERES. MRIEEANRR BRE. &}, EHERENRS.
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Fig.2 Cluster analysis of tested germplasm resource
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Table 4 The average value of 13 traits in different clusters
g
L3S WRT BEMER BERE Kp  A4eK  EFE fakE X
KEE K% RET ek RE
(cm) = (cm) #(No.) (g (%) Emm) 5% (%) (%)
Group FBN £iI SBN {EMIC  (cN/tex)
BW LP FL (%)UL FE SFI

IFNH BN

BS




I 66.39 7.90 5.06 25.18 7.74 5.51 43.96 30.65 85.79 4.46 32.34 6.90 6.79

II 55.41 7.83 5.03 25.16 7.88 5.50 44.10 31.10 85.41 4.33 32.15 6.91 6.76

I 45.41 7.75 5.04 25.04 7.66 5.74 44.79 30.87 85.25 4.56 31.78 6.91 6.84

3 Wie

REMERDMTRARREVEZSHMERANOEHREARNTE., Hh, TRAEAHGERITHAEDFRE
FREZHMAXBIER, TRAKEX, REAZTREEEXR, RPHBELEIHMEEE, YTRX
REVERERRMAIT'Y, X3 230 MBIEMBARIA 13 MERNERREH#TON, RUKRTHEKE. B
FERE. EREMGHEES, Hih o MERNERREEIAT 5%, HPEKRERH. K5, HRTS.
BRBENERREHBKRT 10%, XE5EXIFFEVMETBETZOHARBRI—B. SHROBZSHMERRE
1.92~2.07 Z[8), UERAX 230 MREFMBM R A FEMNRE SN,

HEAMDIERKE, RS ERERH. MRLBE, MRKESEAXKR, SRRELMHAX
KR, RIARKEMS, PREREUEIN, MRLBENGKEERRISFOENIRS, BRRESHEHM
BRI, BRREEREUEIN, WRIBREMBKINELSHENEN, BREHS, KoEs. DREERK,
RAREME, RAETES, FA4KEEK, BKIEK, DIRBRENEATH ), JBEFERRET. X
S5F/EL, ERAEPHETFEFPNBIER

LTFHRNRETRES, BMERZEEFEANEXXR, HTHREEYEMERFRAXE
MMERIESR, TR XD AT TTEIE S DR EER KRN IR S R & 3R,
B 230 M FRFFEMELA 13 MERIEARE L 6 MEMRD, RITTUREILET 74413%, Hb, F—F &k
S BEREFAMERNINDTEHAFELREAF, E_FERD. EZTHHTEHARE~EE T,
SMERD HEREREF. THDPPMERERTRESEMWREFERFPREEFEETFEXR, Kt
BB H, SR, ERELEMERED, NHPEFFENTAERRSERENXER, BFERARK,
MR F B TR,

REDTEERBEFMRRAIDRFE, BIERABENFRMEHTRE, PRAEZRAFRA R
WA BIRE LR KBREFIHBEDSIRE 647 BB DAL 6 MK, HpEE 2 REaRUAK
%, HELBREPRI B AN TR 288 MG ARFIRAI R Db 4 25, HA KR 1 ADREERFHME,
KE 2 ARDESHME, K3 ARERARFOMEL, K8 4 /KRR, SFREFDE 390 05
WMRRFIRAEMBUIERI D A 4 2K, HPXRE 3 NFERRET, BRRZMWRID A 3 K, HP KRS
MEMEREEF, ZERTERTAERFNBXER, Hitd 10 BEERFARGFOFRMEL, TR
SN EEMR. EREMRAERRERY 429 D EABTRTRENS 0 10 MK, HAE 1 XHG
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