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Abstract: The cotton aphid, Aphis gossypii Glover(Homoptera: Aphididae) , is one of the major de-
structive pests on cotton in Xinjiang, China. In 1994, 1997, 2001 and 2003, A. gossypii happened in
a large scale in cotton production area in Xinjiang. Insecticides are the only efficacious method of aphid
controlling. Although the use of insecticides can be a quick and easy way, the ideal time to spray is
not well defined. Insecticides also have many adverse effects such as killing beneficial insects, environ-
mental contamination, and increased production costs. A. gossypii populations may resurge when ap-
plications of insecticides are poorly timed or applied. Screening cotton varieties resistant to the aphid
is a long-term solution. There were no reports about cotton cultivars with resistance to aphid in Xin-
jiang, currently. This research deals with the relationship between some morphological characteristics
and biochemical substances with the resistance to the cotton aphis in nine main cotton varieties in Xin-
jiang. The results showed that there were significant differences in resistance to A. gossypii among
different varieties, with Xinhai 21 as the most resistant one, and CCRI 35 and 81-3 as susceptible
ones. The wax content and hair density were positively correlated with the resistance to A. gossypii,
by influencing aphis feeding behavior. Both free gossypol and soluble sugar were also in positive corre-
lation with the resistance, while the content of tannin was in negative correlation (R=0. 984). The
high content of glutamic acid was an indicator of high resistance to A. gossypii (R=0. 884). Howev-
er, contents of total nitrogen and amino acids were not associated with the resistance to A. gossypii
by stepwise regression analysis and correlation analysis, which indicated that many factors contributed
to the resistance to A. gossypii.
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Table 1 Wax content, hairiness density and resistance level of leaves in different cotton varieties
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¥E 21 % 1.6417 £ 0.1204 a 3398. 8 32.17 27.97 HR
HRAM2E 1.5000 4 0.0382 ab 1755. 2 40, 60 9.08 R
s 1% 1.3917 & 0.0464 be 974. 8 47, 33 -5. 98 MR
HET 138 1.3750 + 0.0144 be 1027. 2 48. 67 -8.99 MR
B A 1. 3667 + 0.0546 bc 108.0 48, 23 -8. 00 MR
WA B 35 1.2833 & 0.0583 ¢ 814. 4 72.28 -61.85 s
81-3 1.2750 & 0.0144 ¢ 321.2 77.97 -74. 60 S
HET 242 1. 2667 + 0.0167 ¢ 45.2 63.17 -41. 46 MR
T 125 1. 2083 &+ 0.0651 ¢ 688.0 46, 22 -3.49 MR
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Fig.1 The relationship between damage index and wax
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Table 2 Amino acids content of different cotton varieties in budding stage mg - g
% % % & ;
XMM4A&®% 2.8 2.58 3.32 2.99 2.70 3.38 2.7 2.90 3.73
EX-§ 3 1.29 1.14 1. 54 1. 34 1.21 1. 50 1.21 1.32 1. 67
BB B 2. 67 2.59 3.20 2. 84 2. 66 3.18 2.48 2. 88 3.47
H AR 1. 36 1.32 1.58 1. 36 1. 36 1.56 1.23 1.38 1.64
4R E 1. 22 1.28 1.63 1. 04 1. 30 2.04 1.62 1.28 2.66
AR 1. 60 1.67 1.93 1. 69 1.64 1. 90 1.52 1.70 2.22
BB 1. 64 1. 42 1. 84 1. 64 1.42 1. 87 1. 54 1. 67 2.26
A RB 1. 40 1. 42 1. 61 1. 48 1.38 1.68 1. 30 1.52 1.79
R B 1.28 2. 06 2.07 2.04 2.06 2.02 1.67 1.70 1.59
BB 0.70 0. 56 1.07 1. 10 0.76 1.28 1. 06 1.04 1. 36
AR 1. 44 1. 50 1.62 1. 50 1.52 1. 60 1.34 1.56 1.76
FAR 0. 80 0.77 0. 50 0. 46 0. 65 0.54 0. 44 0.56 0.82
AR 0. 82 0.79 1.28 0. 92 1.03 1.12 0. 86 0.98 1.16
R RR 1. 22 1. 28 1.51 1. 29 1. 30 1. 40 1.19 1.34 1. 45
TR 2. 20 2.22 2.64 2. 26 2.29 2. 39 2.08 2.32 2,66
EER B 1. 63 1.61 1.98 1. 68 1. 65 1. 80 1.55 1. 69 1. 96
REBEE 24.08 24,22 29.32 25. 66 24,92 29.23 23. 80 25. 84 32.14
23 HAEFHALABRBERZANEREETRRGAKRSE
Table 3 Eigenvalues and cumulative contribution of amino acids in budding stage
48 A AEAR
A A 12,0811 1. 8109 1. 2353 0.4276 0. 2489 0. 0866 0.0670 0. 0425
HEE/N 75.507 11. 318 7.721 2.673 1.556 0. 541 0.419 0. 266
R maE/N 75.507 86. 825 94, 545 97.218 98. 774 99. 315 99.734 100. 00
24 BEEHREARIASSWTHREGT
Table 4 Characteristic vector for principal components analysis of amino acids in budding stage
BA A K P IRERRERE FORERRERE ¥ RERKEGT
XITARB 0. 973 -0. 064 -0. 187
- 80 0. 973 -0. 047 -0. 170
R B 0. 993 -0. 004 -0. 009
H AR 0. 977 -0. 007 0.130
R B 0. 803 -0. 285 -0. 212
AR 0.974 -0.119 0.098
HRB 0. 929 -0. 265 -0. 241
) 0. 967 -0. 060 0.027
R 0.071 0. 843 0. 379
B R B 0. 750 0.158 -0. 615
HABR 0.926 -0. 058 0. 286
ERB 0.122 -0. 816 0. 551
HERR 0. 870 0. 366 0.043
R ER®R 0. 913 0. 282 0. 244
TRB 0. 948 0. 070 0. 236
EXRBHK 0.962 0.106 0.127
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Table 5 The content of soluble sugar etc. in leaves of different cotton varieties

RERH  HERE TEER/% £ /% N ’%’jﬁi_?
3421 % 32.17 0.2139 £+ 0.0055 1.5399 & 0.0092 0.2242 + 0.0053 4. 40 32.14
HRA2E 40.60  0.3757 £ 0.0104 1.9410 £ 0.0171 0.1994 + 0.0151 4.08 29. 23
HEE 12 5 46.22 0.2899 + 0.0167 1.7431 + 0122 0.1902 + 0.0133 3. 88 25.66
s lE 47. 33 0.4305 £+ 0.0074 1.7257 + 0097 0.1733 &+ 0.0001 3.94 25. 84
*F e Ay 48.23 0.3428 + 0.0172 1.9705 + 0017 0.2024 + 0.0027 3. 68 24,08
}EE 13 5 48.67 0.2916 + 0.0144 1.7743 + 0017 0.2009 + 0.0160 3.91 29.32
}E 245 63.17 0.3365 + 0.0269 1.6806 + 0136 0.1517 + 0.0115 4. 08 24.22
‘:P#ﬁ%ﬁ)f 35 72,28 0.3356 + 0.0151 2.1181 + 0122 0.1709 + 0.0102 4. 36 23.80
81-3 77.97 0.3730 + 0.0182 2.3281 + 0080 0.1716 + 0.0027 3.85 24.92
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