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Evaluation and characterization of main germplasm resources
of the upland cotton

PENG Jiaxi ZHOU Zhonghua~ MA Xiao WANG Feng”

(Cotton Research Institute, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: One hundred main varieties of upland cotton were investigated by collecting 12 indicators of the germplasm
resources, including plant height, fruit branch number, boll number, boll quality, lint, sub-finger, lint yield, upper half average
length, and length uniformity index, breaking strength, breaking elongation, micronaire value. These indicators were subject
to correlation analysis, principal component analysis and cluster analysis in order to evaluate the germplasm resources of the
tested varieties. The results showed that the variation of yield traits of 100 materials was large, and the variation of quality
traits was small; the quality of single bolls had a very significant positive correlation with the number of bolls and lint yield;
and there was a significant positive correlation with the lint; the upper half average length was significant positive correlation
between length uniformity and breaking ratio strength, and a very significant negative correlation with breaking elongation
and micronaire value; the first four principal components represent the 12 quantitative traits of 100 cotton varieties. With
68.12% of the information, the contribution rates were 22.934%, 22.377%, 13.169% and 9.641% respectively; when the
euclidean distance was 10.01, the 100 test varieties could be divided into six categories. Based on the above analysis, this
batch of germplasm had diverse types with average performance on the studied traits. This results indicated that we should
mainly improve the fiber quality of this batch of materials for breeding research in future.

Keywords: upland cotton; germplasm resources; agronomic characters; fiber quality; principal components analysis;
cluster analysis; comprehensive evaluation
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Table 1 Sources of tested varieties
28 11 401 21 92 2 514 2 1 9 2B
958 4 69 19 142 1818 209 8 15 531
5158 8 1 27 73-27 28 14 2 7 1 GL-5
1 19 802 12 1 48 6 28 1
10 12 7 239 3 18 1 1 6 210
24 885 16 27 1 12 9 33B 3 4
31 35 36 5 1 8 20 35 5 4
45 41 1155 49 57-681 9 11 96-48 1 100
44 17 3 4 3 52-128 12 36
1 43 50 905
6 SGK321 3 7886
12 5 ) (
) (
1.2.1 #HFERIEMIL ) (
2017—2018 )
2 NY/T 2323—2013
10 m? 2 70~80 cm
40 cm 2 50
DB43/T 286—2006
1.2.2 MHkiAD 1.2.3 #3paa

Excel SPSS 25.0
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Table 2 Morphological traits and yield traits of tested cotton
fem Ig 1% Ig I(kg-hm™)
125.1 15.0 14.0 2.0 25.8 9.1 270.1
167.9 22.0 43.0 6.2 46.6 13.7 2014.6
1415 17.8 29.1 4.1 37.0 11.3 1090.2
7.7 1.7 6.2 0.6 3.8 0.9 363.4
0.055 0.093 0.212 0.156 0.101 0.076 0.333
2.2 mEMRESG T
100 0.1 30 mm
3 30 cN/tex
( 3 27.4 mm 1 12 28 A
27.5 cN/tex (3.7~4.2) 1
51 5
#z3 HiRENRRMEK
Table 3 Statistical analysis of quality traits
/mm 1% J(cN-tex™) 1%
24.0 81.3 243 7.3 4.2
30.4 86.0 31.4 14.1 5.6
27.4 83.4 275 9.0 5.1
1.0 0.9 1.3 1.0 0.3
0.037 0.011 0.048 0.11 0.053
2.3 HMHREREXR S ( 4 12
15
12
Fz4 L2 NEEMHRABEXRR
Table 4 Correlation coefficient of 12 quantitative traits
0.264™
0.048 0.182
0.145 0.07 0.334"
-0.144 -0.198" 0.2657 0.221"
0.207° -0.125 -0.235" 0.002 -0.396"
0.061 0.059 0.847" 0686~ 0.543™ -0.238"
0.239° 0.056 -0.012 0.123 0.008 0.233"  0.064
0.048 -0.059 0.094  0.032 0.074  0.08 0.113  0.661"
0.113 0.063 0.082 0.142 -0.165 0.199°  0.077 0.615" 0.671"
0.159  -0.058 0.001 -0.018 0.163 -0.03 0.025 -0.292" -0.186 -0.434"
-0.155 -0.209" 0.01 -0.03 0.317" -0.305" 0.085 -0.316" -0.036 -0.157 0.153

e 0.05 0.01
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Table 5 The results of principal component analysis of 12 traits (0.599) (0.608)
I i il v I

0.295  -0.047 0.599 0.391
0.175 0.035 0.608  -0.505 2
0.231 0.764 0.215  -0.187
0.319 0.593 0.266 0.179
-0.110 0.698  -0.368 0.209
0.296  -0.498 0.229 0.46
0.268 0.929 0.129 0.037
0.835  -0.122  -0.143 0.153

0.739 0.005 -0.43 0.135
IV 1.157
0.841 -0111 -0.228 -0.085
0453 0156 0245 0602 9.641%
-0390 0310 -0461  0.119 (0.602) (—0.505)
2.752 2.685 1.58 1.157 .
1% 22934 22377  13.169 9.641 2.5 BIRMHRATH
1% 22934 45311 5848 68.121 12
5 I 2.752
22.934% 10.01 100

(0.841) (0.835) 6 6
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Table 6 The main characteristics of different groups of materials
/ / / /
cm lg % (kg-hm™) /mm /% (cN-tex™) 1%
I 1454 19.2 342 45 3737 112 1379.7 274 83.0 27.1 9.0 5.0
1604 22.0 43.0 56 4661 129 2014.6 28.4 84.3 29.7 10.9 5.4
1306 16.0 23.0 35 3156 9.7 781.9 26.0 81.3 24.3 7.6 4.6
11 1399 17.1 340 45 41.03 110 1483.2 27.6 84.0 28.0 8.9 5.3
150.3 20.0 41.0 6.2 4362 119 1962.5 28.8 84.9 29.0 104 5.6
1251 16.0 280 35 3928 99 1117.2 26.6 82.9 26.7 7.3 5.1
il 1445 16.7 224 37 36.60 119 702.4 26.0 82.1 259 10.7 5.2
150.1 17.0 29.0 4.7 39.01 124 891.7 27.3 82.8 27.7 141 5.3
138.1 16.0 140 28 30.77 110 549.4 24.0 815 24.6 8.8 5.0
v 136.7 179 275 40 3654 109 952.7 27.0 83.1 27.0 9.0 5.1
1473 22.0 350 4.7 4204 119 1238.8 28.9 84.8 29.0 10.2 5.6
1257 16.0 21.0 3.0 2953 9.1 628.2 25.9 82.1 255 7.7 45
Vv 1386 16.6 21.7 3.2 3509 122 589.3 27.9 83.6 27.8 8.5 49
1458 20.0 290 39 4016 137 990.5 29.2 84.8 28.7 9.8 5.2
1317 150 160 2.0 2576 109 270.1 27.1 82.6 27.0 7.7 44
VI 1474 178 267 44 3463 117 981.4 28.6 84.4 29.2 8.7 5.1
1679 21.0 340 48 3978 131 1418.5 304 86.0 314 9.9 5.6
1399 16.0 180 4.0 2779 109 699.2 27.0 83.2 275 7.5 42
I 24 2 6
7 8 514 6
49 4 69 1 5
1 142 905 35 IV 29 11
36 1 36 1 17 28 73-27 52-128 14
9 12 8 6 1155 12 1 2 3
1 9 10 27 9
16 6 8 6
24 7 885 239
50 48 7886 3 1
I 16 SGK321 958
44 5158 45
41 96-48 21 19 802 Vv 10 4
3 18 3 27 210 35 1 15
20 GL-5 2 100 401
57-681 6
I 7 31
531 2B 1 VI 14 92
19 5 209 11 12 33B
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270~2015
kg/hm? 1090.2 kg/hm?
7 49 4
- 134 15 I
2 3
0.1 7 12
0.05 12
0.1 11 4
0.05 3
[3]
[11-12]
0.05 6 |
0.05 3
0.333 0.212 20 96-48 802
0.156 I
531 31
VI
1 12
[5] [6]
12 12
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