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Phenotypic Analysis and Comprehensive Evaluation of
Upland Cotton in Yangtze River Region
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Abstract: To elucidate the varietal characteristics of cotton varieties in Yangtze river region, 100 upland
cotton of the national regis-tered varieties breeding from year of 2001 to 2023 were collected. Phenotypic
identification was conducted for major agronomic traits, yield-related traits and fiber quality traits. It was found
that the growth period was gradually shortened, the phenotypic values of yield-related traits were gradually
increased, and the fiber quality was steadily improved in the cotton variety breeding in the Yangtze river region.
Employing a suite of analytical methodologies, including clustering analysis, correlation analysis, principal
component analysis (PCA), and comprehensive evaluation methods were employed to study 12 key traits. The
results delineated a variation coefficient range from 3.06% to 24.37% across traits, alongside a genetic diversity
index spanning 0.42 to 2.05. Notably, boll number exhibited the highest variation coefficient, while seed index
and boll weight displayed the highest genetic diversity index. The results of cluster analysis showed that the
tested varieties were divided into three groups, representing the varieties with poor yield and quality, the
varieties with low yield but high fiber quality, and the varieties with high yield but low fiber quality. Correlation
analysis indicated a significant positive correlation between the growth period and most yield-related traits, a

negative correlation with fiber length and uniformity. PCA revealed that the cumulative contribution rate of the
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first three principal components at 70.23%, highlighting boll number, fiber strength, and fiber length as major

factors contributing to phenotypic variation in cotton. Comprehensive evaluation scores ranged from 0.48 to

2.29, and the top 8 and 2 early maturing germplasm resources with excellent comprehensive performance were

selected. The findings contribute valuable insights into the genetic improvement of cotton, offering both

theoretical and practical significance.

Key words: upland cotton; Yangtze river region; phenotypic traits ; comprehensive evaluation
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Table 1 The national regis-tered upland cotton varieties in Yangtze river region from 2001 to 2023

G5 HE AR Ak AEENY G5 T E £ FR P HE Y
No. Approved name Maturity Approved year No. Approved name Maturity Approved year
1 A 245 rh L 2001 7 W3 i 2005

2 SREHE 95 sk 2001 8 TP 105 i 2005

3 T HEk 2005 9 ThIRA 24 L 2006

4 A 845 rhi 2005 10 2 1145 ik 2006

5 BhiR3S GRE 2005 11 HA T 63 Hh L 2007

6 M6 i 2005 12 [ 241 12 Hh L 2007
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G HEL TR B Y Py HE TR B A
No Approved name Maturity Approved year No. Approved name Maturity Approved year
13 SEAR 105 rhak 2007 57 [ fchs 18 5 rh L 2019
14 Ak 845 rhLaR 2008 58 ] 0996 HhRLI 2019
15 MWHe3 5 rhak 2008 59 1B 15 rh L 2019
16 M2t 645 rhLaR 2008 60 A HLL6 Hh LI 2020
17 MR 105 rhak 2008 61 PR 105 rh L 2020
18 P T 66 e 2008 62 HEHT10 5 LAR 2020
19 e g g e Lk 2008 63 Mx1251 rhLE 2020
20 A 25 rh L 2008 64 AR 1145 Hh LI 2020
21 A6 r L 2008 65 [ kA 31 rp FLah 2020
22 B2t 215 rhLa 2008 66 R 91 LI 2021
23 Cll11 rp Lz 2009 67 I XH50 L 2021
24 AR 745 rhLER 2009 68 XIF5 95 Hh LI 2021
25 BEZRt 9 5 rp 2009 69 XI# 105 rh L 2021
26 A 26 5 rhLa 2009 70 M FZ031 Hh L 2021
27 %411 rpr L 2009 71 AE 20 AR 2021
28 TEZRH H318 rp Rt 2009 72 Xl Z%hi 10 5 rp L 2021
29 £1075 rpr L 2010 73 K28 r1 FLsgh, 2021
30 £1072 rhRL 2010 74 FHAR T 9C02 R 2022
31 WA 15 L 2010 75 s BT 9B02 Lk 2022
32 FhIZA 142 e 2011 76 HHAR I 99001 LA 2022
33 kH4 5 i 2011 77 AT 144 L 2022
34 A 845 rhLa 2011 78 s MB1460 FLEA 2022
35 B VRS rhak 2011 79 ERRBIE 121 i 2022
36 SR 98 rhRL 2011 80 XI5 115 FLEA 2022
37 Lk 99 rhEh 2011 81 B 115 Tz, 2022
38 R ZHH 88 i 2011 82 ZD2040 L 2022
39 £11091 BRE 2013 83 GS 42270 L 2022
40 M6 i 2014 84 EZ9 L 2022
41 PAAT 0815 BRE 2014 85 R 1SS rh 2022
42 LR 15 i 2014 86 HHAR AT 138 Hh L 2022
43 1EHD S rhk 2014 87 HX1107 rh L 2022
44 XG39K5 i 2015 88 Rt H922 rhL 2022
45 LA 85 rpr L 2015 89 i 39 rh L 2022
46 A 30 rhL 2015 90 BEARE 1318 i 2022
47 GK39 BRE 2015 91 B 155 rh L 2022
48 kA 16 i 2016 92 AR 145 Hh L 2023
49 THi2S rhak 2016 93 =] A 34 rh L 2023
50 AR 25 i 2017 94 H834 Hh L 2023
51 A 112 rhzh 2017 95 H1X0935 rh L 2023
52 kAR 15 rhk 2017 96 EARF 65 rhLE 2023
53 LA 12 LRE 2017 97 WA 15 rh L 2023
54 A 198 rhRL 2018 98 = ik A 35 HhRL 2023
55 fRH13 rhak 2018 99 FFAR BT EM 1706 LA 2023
56 ZHM19 rhRL 2019 100 A 33 FLEA 2023
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Table 2 Diversity analysis of phenotypic traits
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XF 100 A~ fb B 12 A MR IR 1Tl A M g
(F2), 45 BREBEN A 5 REUR K, 24.37%,
HASE A 11.30~32.90 4>, ${E K 25.80 4> 5 Jz A =
728 S 2R B T A8 8, Ty 11.45%, A8 i@ ok
1147.50~1872.00 kg/hm?, #4184 1515.00 kg/hm?; 4K
A S R B /DN, O 3.06%, ZE IE R 38.60%~
43.70% , Y9ME J 41.41%., 100 > 5t Fh & bR A 3 44
ZREPEFEBGE FEITE 0.42~2.05 2 8], 38045 42 5 B (150
FEITE 0.30~1.00 2 [i1] ; o 88 5 145 i st A% A
FRECFt L 8 e, AR S B R A,
HE I B AR AR 5 R B0 o3 A o (A8 5 R B0~
10%, 109%0~20% , 20%~30% 43 B 81 A8 S i A
AN AR R R B L R R R ROR A 2 2 B
BT BRI, ELAT o ) m] S i b R 22 Bk
AR [ 4E , FeIALE .

Ptk EHE b ROMEROK ERRE(D SRR A
Traits Mean SD Min. Max. cv Genetic diversity richness
AFW(DWGP 121.40 8.44 98.00 132.00 6.95 1.55 0.60
¥k (cm) PH 112.77 10.40 78.40 131.40 9.22 1.96 0.90
% BN 25.80 6.29 11.30 32.90 2437 1.60 0.70
B (g) BW 5.87 0.44 470 6.80 7.57 2.05 1.00
K5 (%)LP 41.41 127 38.60 4370 3.06 2.03 0.90
T8 (g) SI 10.99 0.72 9.30 12.70 6.52 2.05 1.00
A= hE (kg/hm?)LY 1515.00 11.57 1147.50 1872.00 11.45 2.04 1.00
LYK (mm) FL 29.97 0.98 27.50 35.10 3.27 1.91 1.00
£FYEsRE (cN/tex) FS 30.44 2.04 20.30 35.00 6.69 1.85 0.90
T yepE{H FM 5.01 0.27 4.40 5.70 5.33 1.97 1.00
AR EL (%)FU 84.56 4.80 51.10 86.80 5.67 0.42 0.30
i (%)FE 6.17 0.60 5.10 7.70 9.71 2.02 0.90

WGP: Whole growth period; PH: Plant height; BN: Boll number; BW: Boll weight; LP: Lint percentage; SI: Seed index; LY : Lint yield;
FL: Fiber length; FS: Fiber strength; FM: Fiber micronaire; FU: Fiber uniformity; FE: Fiber elongation; The same as below
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Fig.1 Phenotypic traits of the upland cotton varieties in different breeding stage
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Fig.2 Comparing phenotypic traits of different maturity varieties
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Fig.3 Correlation analysis for 12 phenotypic traits
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Fig.4 Clusters analysis of 100 varieties based on 12 phenotypic traits
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Table 3 Principal component analysis of phenotypic traits
of 100 cotton varieties

U () S b — AR B AR A AR, B 3 A PR = W43 Principal component
MRFIE(E R 1.26, TTHRFE A 10.49%, HhFFAE A & Traits I 2 3
TR B SR 2T 4E K5 (0.64) , HiAS O RRAE ) B {ELAR A HE B WGP 073 -035 033
I, BERHIX — Ry F 2 SRR ARG ks PH 087 =005 007
27 ZEIFM HEUBN 091 -0.15 0.14
DA 3 R R MRS AR B R AE ] i AL T BW 0.82 0.12 0.03
R AR 30 32 a0 1 R B TR 2040 ) AKAFLP 0.56 ~035 0.29
HY,.Y,. Yo FHESI 0.18 074  -028
Y =0.73x,+0.87x,+0.91x,+0.82x,10.56x,+0.18x,+ AR LY 0.89 0.09 0.07
0.89x,—0.38x,—0.13x,+0.64x,,+0.02x,,-0.41x, SFHE K L 038 021 0.64
Y,=-0.35x,-0.05%,-0.15x,+0.12x,~0.35x+ AR FS 013 0.80 0.34
0.74x,+0.09%,+0.21x,+0.8x,+0.32x,,+0.64%,,—0.69x%,, TR M 0.64 032 —o43
Y,=0.33%,+0.07x,+0.14x,+0.03x,+0.29x— 456 BEFE R FU 0.02 0.64 0.46
0.28x,+0.07x,+0.64x,+0.34x,~0.43%,,+0.46x,,+0.19%, (iK% FE Y 0,69 0.19
}35?/\% ﬁ}“ﬁiﬁj\mﬁ@(?ﬁ U @ﬁﬁﬂﬂ E/“J /£\ FFIE{H Eigenvalues 4.66 2.51 1.26
XAy O B A LA IMACR AR £y o) 88 2093 1049
I 25 45 A5 43 155 78 F=0.3882Y,+0.2093Y,+0.1049Y ;. Contribution rate
AR FAELRS 100 -5 5 ity B T R ARG A, 100 STk (%) 38.82 59.75 70.23
/|\'$% o ﬁP E]’\] F {E?ﬁ: [%H’j__{ 0.48~2.29 Z[‘Eﬂ s ﬁj\iﬁ @%} Cumulative contribution rate
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Table 4 Comparison of traits of 10 varieties with excellent overall performance
. G L 4 S
9w ow ETROBE . BE o omm DL g s LT wes
No. Variety Score WGP - N BW Lp S (kg/hm?)  (mm) (cN/tex) FM (%) FE
LY FL FS FU
1 LACHIR 15 2.29 127.00 12520 31.70 6.60 43.00 11.80 122.40 29.30  30.10 550 85.50 5.10
2 AR 105 2.15 120.00 119.80  30.40 6.50 4270 1220 124.80 30.60 32.00 540 86.00 5.50
3 EH2 5 2.12 126.00  123.00 32.10 6.30 43.70 10.80 119.40 30.80 31.20 530 8580 520
4 EHI20 2.04 122.00 13140 31.00 590 4230 11.60 111.70 2870 29.60 5.70 84.70 5.50
5 FEl A 16 1.99 126.00 116.00 29.60 6.70 4220 1220 111.00 31.20  31.50 520 8590 5.70
6 X445 105 1.97 120.00 12690 3190 6.00 41.40 10.80 122.30 30.40 34.00 5.00 86.30 5.10
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No. Variety Score BN (kg/hm?)  (mm) (cN/tex) (%)
WGP PH BW LP SI FM FE

LY FL FS FU
7 [ Jk At 18 5 1.95 125.00 113.50 29.70 6.50 41.80 12.70 110.20 30.50 3340 520 8590 590
8 AR H922 1.95 122.00 122.60 28.60 640 42.25 11.60 111.30 29.00 3230 520 85.00 5.50
9 H1 MB1460 0.98 105.00 100.60 1140 550 3990 11.80 83.10 30.50 33.00 520 8550 5.60
10 EZ9 0.88 105.00 103.30 12.30  5.50 40.10 11.60 86.90 29.40 30.60 5.00 85.10 6.40
3 i PR AR AR IR 1700 kg/hm2 K L E, DRGA
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