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Genetic Diversity Analysis and Screening of Excellent
Germplasm of Upland Cotton Resources

ZHANG Wen, LU Tao,ZENG Qingtao, WANG Zhengyang, YANG Rui,ZHAO Fugiang
(The 7th Division of Agricultural Sciences Institute, Xinjiang Production and Construction Crops , Kuitun 833200)

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 number per. The
genetic diversity index of each phenotypic trait ranged from 1.92-2.07. 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 group II is

yield and fiber quality traits comprehensive performance better. Finally the evaluation on the basis of
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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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Table 1 General description and variation of traits of tested germplasm resources
ek E BME Bk B R g, LUK
Traits Range Min. Max. Mean Star?de?rd cv Genetl‘c diversity
deviation index
P (em)PH 41.67 34.80 76.47 52.28 10.05 19.23 1.98
A FBN 4.07 6.33 10.40 7.80 0.69 8.78 2.02
JR15 {37 SBN 1.87 4.07 5.93 5.05 0.26 5.21 1.94
LRI (em) IFNH 18.13 16.40 34.53 25.09 323 12.86 2.06
RS A B BN 13.00 2.87 15.87 7.71 1.73 2243 1.92
HEE (g)BW 2.86 4.57 7.43 5.65 0.57 10.00 2.04
K43 (%)LP 13.86 36.07 49.93 44.48 2.26 5.08 2.02
2744 )% (mm)FL 6.23 28.18 34.41 30.84 1.09 3.53 2.05
SRR E(%) UL 4.40 82.77 87.17 85.42 0.77 0.90 2.01
g (R MIC 2.00 3.46 5.45 4.50 0.36 7.93 2.07
W24 5 BE (cN/tex ) BS 11.97 25.43 37.40 31.98 2.12 6.63 2.01
i3 (% )FE 1.20 6.40 7.60 6.91 0.18 2.56 2.01
J40% (%) 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; Ul: Uniformity index; MIC: Micronaire; BS: Breaking strength; FE: Fiber elongation; SFI:

Short fiber index; The same as below

22 EEMREIERMES

230 I ARAEFP BRI 13 A F 2R A7 AE S A
AIRHSCE AR (B 1) o RS AR I SR R TR R,
5 By SR 2 A L 2 USG5 S R A
WFIEARSE, 5 TR L 8 5 I 25 IR AHOG R
FARRESEL R SR i B AR 2 IR ARG, SRR
LS AEAHSG, g R E S AR SRR OG5 SRS Ao
SRR R ARSI A AR R IEASG, S
FAPS TR A 5L A O s I R 1Y 1 Bk A
PR AT ETYER I ST AR A 5 IE AR,
LT EL R A R B B IR ARG, SRR
R RGBSR A 2 R OG5 BARR A 4%
T P SR B I 2 TE AT OGS W R P i R L W =
TEAHSE ; AR 5 AI) | B TR (R S M o 2 IE A K 5
A5 S ST A S 2 IR OG ; S R S
ARER S E BG5S T R AR A T
FHOG 5 ST SRR A R B B 25 TEATOG, SR
PUoi B2 5 5 IEAR DG, 5 R R S 2 R OG5
AR R R A T OG5 SR LU B2 fip
KR LM F B, SRR B U ik
R BN E T bl WL, FgE4 1k
ARIEAHOCIC R I IR AR AR EL I 29, TESEA AR
AEAR PR R, 13 8505 & A PEAR A AR B OG 2R L

SR -0V P e N A
23 RSO

W 230 O3 AR AL BT BT R 9 13 MR EEA T 3
A3 HT T 6 A R I B BT Rk Sk B 74.413%,
W TR R ZHUE R (FR2) . 581 Ela
FRAEAE 2.983, 51 kK 22.946% , H b 4 408 B FRAE
I i (L 0HE ) Bk, 26 I B 9026 1 3 4 11
FRE R, HR R AT 4 K AR S etk S 21
Y A G, R, AT HEES 1 S o R R £F 4 5 R
T3 55 2 TR R AE (Y 1.827, BTHRK 14.053%, H:
HA A3 (R ARHAIE [ 2 di R, R B AR A X 565 2 Al i
Ve R, LR T v PR B AN SR A 10, R L, 55 2
F R A3 W BR SR A 4 B 5 5 3 0 R R AR MR
1.612, BT % 12.399% , H o LA 55 )RR AIE ) 5t £
K, R SAEOEE 3 8 i VE R B, FLUOR R
PRESESEL, TRIUL, 56 3 2050 PT AR R A EL R 75 55 4
F A A AE(E 1,307, 5Tk 10.053%, FF = B 45F
TR T S AR K, R HIRR R 5 4 R VE IR 56
5 F R W RRAEAE 1,063, TTHR3K 8.177% , Hrp T g
WAL ) AR 1 1) i i RS, 2R A ) e R X 585 5 2 oy
(AR J5c K 5 26 6 2 i o0 1 FE AR B 0.882, T ik K
6.786% , H:r Wr 284 L 58 B ()4 AT i) B K, 2% B K
S HLR XSS 6 R AR I f R o



7 e SCEE . Bl AR BB R TR IR L 2R TS AT S SR B O 1193
it
PH
010 B
FBN
2003 005 BTG
SBN
E ST
008 043 036 XU
FARREEES
0.00 g
063 02 019 T 10
~0.10 =002 018 027 012 02l LP ‘ ‘ ‘ ‘ ‘ ‘ .
2

002 012 005 030 012 -006 —0.04 fr&kg

—05
032 011 002 030 005 -006 007 0.0 gﬁfg ##

-1.0
2006 -007 042 -017 008 029 028 030 —003 ~“VIEMH

MIC
o

013 024 007 016 013 -0.00 004 010 015  —0.05 %‘%ggﬁ’g. .
002 013 015 017 018  -0.07  0.02

-0.13 -0.07 -0.32 -0.08 0.07 0.00

055 019 007 020 @f;% ‘

-0.83 SFI

—0.45 0.23 -0.17 -0.54

* ok kRN BIIZEORTE 0.05.,0.01.,0.001 KPR B AR G

*, ** and *** indicated significant correlation at 0.05, 0.01 and 0.001 levels, respectively
B HlFEEREREREEX S

Fig.1 Correlation analysis of traits of tested germplasm resources
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Table 2 Principal component analysis of the traits of tested germplasm resources

Pk T4 Principal components

Traits 1 2 3 4 5 6
Pim PH 0.241 -0.353 0.200 0.623 0.159 0.011
R FBN 0.416 -0.028 0.757 -0.233 0.046 -0.184
JR1 37 SBN 0.216 0.571 -0.020 0.152 -0.414 0.340
BA Y IFNH 0.561 0.325 -0.030 0.331 -0.477 -0.075
HRRSS A E BN 0.383 0.315 0.673 -0.291 -0.061 -0.187
LT BW -0.220 0.560 -0.351 -0.022 0.134 -0.081
K LP 0.057 0.672 -0.008 0215 0.009 -0.212
2F Y BE FL 0.765 -0.097 -0.395 -0.369 -0.067 -0.057
BFTREIRECUT 0.493 -0.018 -0.025 0.593 0.327 -0.276
i pE{H MIC -0.287 0.610 0.079 -0.034 0.575 0.023
Wi L3 B BS 0.380 0.022 0.279 0.147 0.188 0.712
K FE 0.654 0.125 -0.197 -0.291 0.347 0.195
F Y% SFI -0.842 0.091 0.377 0.074 -0.129 0.123
HiF{H Characteristic value 2.983 1.827 1.612 1.307 1.063 0.882
FiMk# Contributions rate 22.946 14.053 12.399 10.053 8.177 6.786
245k #% Cumulative contributions rate 22.946 36.998 49.397 59.450 67.627 74.413

F3 0B EMBNESENEREERF

Table 3 Comprehensive evaluation value and ranking of 230 cotton germplasm lines

s ERhRR D | % Al B DI | 3% ARl A B DfH | % (LR S DfH

No. Variety D value No. Variety D value | No. Variety D value | No. Variety D value
1 4R 1441 0.746 9 B K33 0.638 17 Z1112 0.618 25 Bkl 884 0.607
2 ikl .80 %5 0.708 10 HiL16 0.634 18 JERRIL 701 0.614 26 C4-16 0.606
3 HAKIS 0.683 11 Bk 495 0.628 19 1045 0.614 | 27 B 107 0.605
4 4R 1402 0.679 12 FH6T 0.627 20 C-4757 0.613 28 Bk 8255 0.605

5 Bk 135 0.679 13 bR 335 0.626 21 Biktih 805 0.612 29 T34 E 0.602

6 BAHL6 0.671 14 BT 815 0.623 22 TR 29 % 0.611
7 ikt 145 0.663 15 KK-1543 0.623 23 FRE 2302 0.610
8 4R 1565 0.640 16 Bk 565 0.609 24 Wikt 655 0.621

HA 201 (AR AE R T BB 255 PR (R B2 HE 1 I https : //doi.org/10.13430/.cnki.jpgr. 20231206003 , fff 2 1
The comprehensive evaluation value and ranking of the remaining 201 cotton germplasm materials see https://doi. org/10.13430/j. cnki.
jpgr.20231206003, Schedule 1 for details
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Fig.2 Cluster analysis of tested germplasm resource



1196 Mo ow fE

7Ol o

25 %

R4 FREEBFBNERERA

Table 4 The performance value of 13 traits in different groups
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Group FBN (cN/tex)

PH SBN IFNH BN BW LP FL Ul MIC BS FE SFI
1 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
11 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
11T 4541 7.75 5.04 25.04 7.66 5.74 44.79 30.87 85.25 4.56 31.78 6.91 6.84
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Table S1 Comprehensive evaluation value and ranking of 230 cotton germplasm lines

AR AL FR D18 i Fh 4 R D1H i Fh 4 R D1H A AL R D1E A AL R DfE i Fh 4 R D18
Variety D value Variety D value Variety D value Variety D value Variety D value Variety D value
bt 515 J5EX 1306 TREK 2287-2 Hiklih 87
0.599 KK-1800 0.560 0.529 0.509 0.481 144-@ 0.435
Xinluzao 51 Sulian 1306 Sulian 2287-2 Xinluzhong 87
Filk 2421-2 ikl 61 5 TRIRHR 20 & HHZE 1502 TRIEAR 1R
0.598 0.559 0.528 0.509 0.480 C-8517 0.433
Sulian 2421-2 Xinluzao 61 Suliamian 20 Huiyuan 1502 Sulianmian 1
AR 47 & i A% LHM9 F5k 2306 Hibtith 67 5
C-3543 0.597 0.558 0.528 0.507 C4-18 0.479 0.432
Sulianmian 47 Wanmian LHM9 Sulian 2306 Xinluzhong 67
bR 46 5 Hiklirh 38 5 ek 4108 & 303
C-3392 0.595 0.556 0.527 0.507 153-@ 0.479 0.428
Xinluzao 46 Xinluzhong 38 Huazhong 4108 Lumian 303
K25 SRR 114 & JRKK 2755 Si #J: [ kra287B Hibtith 51
0.595 C-464 0.555 0.526 0.506 0.478 0.422
Xiang K25 Sulianmian 114 Sulian 2755 Si zhuanjiyin kra287B Xinluzhong 51
TR 6 5 A5 17 G 47 5 4R 1161
0.595 C-460 0.554 0.526 0.505 HGT197 0.478 0418
Zhongzhimian 6 Jiumian 17 Xinluzao 47 Jinken 1161
TRERAR 19 Tl 16-13 TiEk 2347 G 21 5 JiEk 1363
0.593 0.549 0.525 0.505 KK-615 0.475 0.417
Sulianmian 19 Waushi 16-13 Sulian 2347 Xinluzao 21 Sulian 1363
Tt AT 125 Hiklih 83 5 ikl 73 5
0.592 Kapu-2 0.548 C-1833 0.525 0.504 0.475 C-4769 0.417
Zhongmiansuo 125 Xinluzhong 83 Xinluzhong 73
JRERRR 101 & Bk 24 5 7RIk 3152 ik 60 = JRIEAR 63 R
0.591 0.548 0.525 0.504 C-1519 0.474 0.412
Sulianmian 101 Xinluzao 24 Sulian 3152 Xinluzhong 60 Sulianmian 63
A HI12 TiEk 2421 ikt 25 5 TRRRR 83 £
0.588 0.548 0.525 0.503 C-3424 0.471 C-4744 0.410
Xinshi H12 Sulian 2421 Xinluzao 25 Sulianmian 83
Hilklirh 48 5 ik R 60 5 ikl 84 5
0.587 C-1622 0.548 0.523 KK-1083 0.503 0.469 C-9018 0.407
Xinluzhong 48 Xinluzao 60 Xinluzhong 84



Mize3 (80D
MY LEY D1H Eh R A4 R D1 Sh A4 R Dfd A A B DA A A B DfH Eh A4 R DfH
Variety D value Variety D value Variety D value Variety D value Variety D value Variety D value
Hikfith 52 5 7700 i 86-184 TRERAR 120 &
C-8220 0.586 0.545 0.523 0.503 0.466 C-1579 0.405
Xinluzhong 52 Zhong 7700 Tu 86-184 Sulianmian 120
SFF 21 i 16 JRIERR 22 R
0.583 0.543 KK-604 0.523 NB-666 0.501 C-1470 0.465 0.405
Jinke 21 Jiumian 16 Sulianmian 22
ikt 62 5 FiRAR 192 Wikt 45 5 JREX 3555
0.583 0.541 0.522 C-4534 0.500 0.463 149-® 0.404
Xinluzao 62 Shidamian 192 Xinluzao 45 Sulian 3555
Wik 16 5 FRIAE 28 & i 44 711007 Bk 31 5 JRERM 132 R
0.581 0.540 0.522 0.500 0.461 0.403
Xinluzao 16 Sulianmian 28 Jinmian 44 Zhong 1007 Xinluzao 31 Sulianmian 132
TRERRR 95 £ AR 17 £ Hikdich 74
C-3381 0.581 C-1472 0.539 C-1317 0.522 0.499 0.461 0.397
Sulianmian 95 Sulianmian 17 Xinluzhong 74
Hibiti i 36 5 ikl 71 5 TRIRAR 82 £
0.580 C-8214 0.539 C-8230 0.521 0.499 0.460 C-8202 0.395
Xinluzao 36 Xinluzhong 71 Sulianmian 82
7RIk 1388 JRIERR 14 R AR 1 901 ikl 75 5
0.580 C-4751 0.538 0.521 0.499 0.460 R8166 0.391
Sulian 1388 Sulianmian 14 Sulianxinyin 901 Xinluzhong 75
Py 2186 A 1615 U X16326 kG 63 5 FREX 2287-1 Hiktieh 78 5
0.579 0.537 0.521 0.498 0.460 0.389
Gengye 2186 Huiyuan 1615 Xiang X16326 Xinluzao 63 Sulian 2287-1 Xinluzhong 78
455 201501 JiEk 7631 TRIRHR 87 & TRRAR 46 2 Wikt 37 5
0.575 0.536 0.520 C-5497 0.498 0.460 0.382
Tajike 201501 Sulian 7631 Sulianmian 87 Sulianmian 46 Xinluzhong 37
TREEHR 110 & TRERHE 23 & Bk 79 5
C-450-555 0.574 C-3362 0.535 0.520 0.496 152-0 0.457 0.372
Sulianmian 110 Sulianmian 23 Xinluzao 79
&5 50 201502 JEk 1298 HiF K26 4B 1442
0.572 PK-719 0.535 0.519 0.495 C-9022 0.457 0.371
Tajike 201502 Sulian 1298 Xinshi K26 JInken 1442



Mize3 (80D
PSS D18 Y LR it D8 Y LR it D1 A AR A4 R D1E A AR A4 R DfE Y LR it D1H
Variety D value Variety D value Variety D value Variety D value Variety D value Variety D value
A K24 HIT 720 TRIRHR 4 2 Hibtith 66 %
0.572 18819 0.534 0.518 0.494 0.453 KK-1188 0.358
Xinshi K24 Huiyuan 720 Sulianmian 4 Xinluzhong 66
bt 75 TRk 2173 WikhR 125 TR 62 R FEX 2580
0.571 0.534 0.518 0.493 0.453 C-1759 0.347
Xinluzao 7 Sulian 2173 Xinluzao 12 Sulianmian 62 Sulian 2580
FIf 16-15 PR 130 R Bk 58 5 B 50 5 2% G38gt
0.568 0.534 C-3173 0.518 0.493 0.452 0.345
Waushi 16-15 Sulianmian 130 Xinluzao 58 Xinluzao 50 Mei G38gt
JRERAR 108 Wikt 855 A K2l JRER 713
0.567 0.533 C-1780 0.517 0.491 C-3445 0.445 0.342
Sulianmian 108 Xinluzhong 85 Xinshi K21 Sulian 713
Wikt 77 5 kG 64 5 &1 319
147-® 0.567 C-4507 0.533 0.517 150-® 0.489 0.444 0.320
Xinluzhong 77 Xinluzao 64 Lumian 319
W 2 5 FRIEAE 109 R IR 5 R Bk 75 5
A38 0.565 0.532 0.516 C-3521 0.487 0.444 0.286
Tahe 2 Sulianmian 109 Sulianmian 5 Xinluzao 75
A K28 E1 343 ikt 82 5 Hibti L 53 5
138-® 0.565 0.532 0.515 0.486 C-3398 0.442 0.262
Xinshi K28 Lumian 343 Xinluzhong 82 Xinluzao 53
A K25 ik R 69 5 JREK 2287
139-® 0.564 0.531 0.514 C-1211 0.486 0.439 C-1470 0.228
Xinshi K25 Xinluzao 69 Sulian 2287
PIfE i 4 5 &1 394
0.564 C-1581 0.531 KK-1407 0.513 C-339 0.486 0.439
Adeli 4 Lumian 394
44 702 JRIERAR 30 & ki 40 5
0.563 142-@ 0.530 0.512 0.485 KK-351 0.437
Huamian 702 Sulianmian 30 Xinluzao 40
JiEk 2034 7]-6524 (2) Wik R 74 5
48 1643 0.560 0.529 0.511 C-2441 0.484 0.436
Sulian 2034 Si-6524 (2) Xinluzao 74
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