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Abstract: In this study, we analyzed the phenotypic variation of seven agronomic traits and five fiber quality
traits were analyzed in 270 cotton germplasm resources.We expected to identify the upland cotton germplasm
materials suitable for trait improvement, particularly interested in the Yellow River Basin and the selection of
parents in future breeding work. Twelve agronomic traits showed different levels of genetic variation ( boll number
per plant, 24.2% first branch length, 17.500%; first branch position, 14.100% ; boll weight, 13.329% ; micronaire
value, 11.091%; plant height, 11.010%; lint percentage, 10.984% ; fruit branch number per plant, 9.625%; fiber
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strength, 8.574% ; upper half mean length, 6.257%; elongation ratio, 2.005%; and regularity degree, 1.562% ).
The upper half mean length positively correlated with plant height, and negatively correlated with micronaire
value; the lint percentage positively correlated with either plant height or fiber strength, and negatively correlated
with fruit branch number per plant; the micronaire value positively correlated with the elongation ratio; and
the boll number per plant positively correlated with the first branch position.The cumulative contribution of the
top four principal factors reached 67.358% in the principal component analysis.The first principal factor was
mainly related to fiber quality; the second was mainly related to boll number per plant and first branch length; the
third was mainly related to fruit branch number per plant; and the fourth was mainly related to first fruit branch
number per plant position.Cluster analysis classified 270 cotton germplasms into six groups.Therefore, the cotton
resources of the first cluster can be used as materials to improve the upper half mean length and fiber strength of
cotton.Simian 2, Nandanbadidahua, Ekangmian8, and Qik can be used as materials for improving cotton yield;
Liao113, Junmianl, Liaoyanglvrongmian, and Bao2367 can be used to improve the cotton micronaire value; and
SHANSANYUAN78-782 can be used to improve the cotton type.Thus, this work provided a theoretical basis for

cotton breeding by pyramiding these elite traits during breeding to cultivate new varieties and strains.

Key words: upland cotton; germplasm resources; agronomic traits; genetic diversity
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Table 1 The phenotypic variation of major agronomic traits in 270 upland cottons

PER e/ IME [ ONIE Wz ¥ifi b2z A5 ZH (1% )
Traits Min. Max. Range Mean SD crv
Fkes PH 52.700 91.400 38.700 70.960 7.813 11.010
F—SAEKJE FBL 6.700 44.900 38.200 29.360 5.138 17.500
AR FBN 9.100 16300 7.200 12.623 1215 9.625
S BN 7.300 41.100 33.800 19.141 4.636 24222
S— A7 FBP 4.700 13.400 8.700 7.072 0.997 14.100
AL H BW 2.900 7.200 4.300 5.276 0.703 13.329
KA LP 22.700 44.800 22.100 35.187 3.865 10.984
AP UHML 21.800 32.600 10.800 28.973 1.813 6.257
TR RD 79.200 87.200 8.000 84.719 1324 1.562
Wz LA FS 22.400 37.300 14.900 29.155 2.500 8.574
i MV 2.700 6.300 3.600 5.007 0.555 11.091
i3 ER 6.300 7.000 0.700 6.724 0.135 2.005

PH: plant height, FBL: first branch length, FBN: fruit branch number per plant, BN: boll number per plant, FBP: fruit branch position, BW: boll
weight, LP: lint percentage, UHML : upper half mean length, RD: regularity degree, FS: fiber strength, MV : micronaire value, ER: elongation

ratio, the same as below
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Table 2 The correlation analysis among major agronomic traits in 270 upland cottons

P gy LIRS gk SCRE ,
FH FBL FBN BN FBP BW L UHML RD FS MV

F—HEKEFBL 0217

FAH% FBN 0.310 0.206"

45K BN 0.280 0.463 0.349

BRI FBP 0.103 0.069  -0.08 0.131"

HUEAE BW 0.144 0.021  -0.106 0.020 0.067

K4y LP 0.123" 0.030  -0.126" 0.177"  0.083 0.244

i S SN S 0.128" 0.049  -0.001 0.043 0.249 0.221 0.358

UHML

S REAREL RD 0.188" -0.014  -0.038 0.059 0.074 0.310 0.430 0.709

W4 L3R EE FS 0.121°  -0.025 0.050  -0.049 0.097 0.194" 01917 0.836 0.684

Hpi e MV 0.138" 0.131° 0.082 0261  -0.142° 0.199" 0408  -0.176"  0.075 -0.141"

iR ER 0.198"  0.067  -0.007 0.077 0.147" 0.263 0.373 0.732 0.605 0740  0.169"

T 5T AR P<0.05 K5 P<0.01 225 B
“and " represent the P-value of 0.05 and 0.01, respectively
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Table 3 Principal component analysis of major agronomic traits in 270 upland cottons

PR AT 1 T2 HF 3 KT 4
Traits Factor 1 Factor 2 Factor 3 Factor 4
Frm PH 0.325 0.485 0.171 -0.174
AR FBL 0.114 0.632 0.241 0.147
SREEL FBN 0.001 0.551 0.462 -0.397
LA BN 0.110 0.758 0.153 0.244
S RE L FBP 0.205 0.006 0.271 0.839
HESE BW 0.415 0.058 -0.408 0.112
A4y LP 0.538 0.199 -0.547 0.179
[ 23R 734 & UHML 0.888 -0.206 0.244 0.037
S REARE RD 0.830 -0.098 -0.054 -0.074
Wi L3 B FS 0.841 -0.261 0.261 -0.206
i MV 0.130 0.541 -0.666 -0.146
K2 ER 0.862 -0.037 0.003 -0.094
H#F{E Characteristic value 3.580 1.969 1.436 1.097
FtHk% (% ) Contributions rate 29.837 16.409 11.968 9.143
ZiF 5Tk (% ) Accumulative contributions rate 29.837 46.247 58215 67.358
1
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Fig.1 Cluster analysis in upland cotton germplasm resources map
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Table 4 The average of 12 characters in different clusters
N . .
- L HR y ‘ R R KSR W
R MmO RESC @l L MBE &k o T o R
33 [ REAA B R SREE
Cluter PH FBN BN BW LP i MV ER
FBL FBP UHML RD FS
I 63.031 29.088 12.270 18.040 7.110 5.237  36.558 29.511 84.870 30.059 4.962 6.751
I} 70.874 29.173 12.669 19.130 7.000 5262  34.530 28.818 84.640 28.950 5.017 6.714
I 81.458 37.500 13.822 36.934 7.427 5351  37.233 28.100 84.187 27.884 5.256 6.693
v 82.613 31.749 12.984 19.369 7.173 5.418  36.400 29.361 85.024 29.909 5.091 6.768
A4 55.290 24.071 10.961 12.042 6.431 4.342  27.878 27.000 83.100 26911 3.850 6.509
Vi 80.862 6.714 9.710 9.432 9.000 4.864  35.183 29.200 84.531 28.600 4.200 6.600
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