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Analysis on the Reaction of Verticillium Wilt
Resistance in Upland Cottons
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( North China Key Laboratory for Crop Germplasm Resources of Education Ministry/Key
Laboratory for Crop Germplasm Resources of Hebei/Agricultural University of Hebei,Baoding 071001 )

Abstract; The resistance reaction of verticillium wilt in Upland cottons was studied by factor analysis. The re-
sult showed that disease index of different stage of the varieties was related to disease resistance of prior or late 3-5
stages. The disease development was controlled by four principal factors. The first principal factor (F1) and second
factor (F2) explained more variance. The F1 and F2 factors were related to the disease index from July 26 to Au-
gust 5 and from August 20 to September 1, respectively. One hundred and eight varieties (lines) were classified to
5 groups based on 4 factors loading. The varieties of Type I with high resistance in the prior stage and rapid devel-
opment in the late stage possessed low yield and fiber quality. The varieties of Type 11 with low disease resistance in
the prior and late stage had high yield. The disease resistance of some stage could not represent the disease reaction
of the varieties.
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Table 2 Correlation of disease index of different stage

*1 HERBPEBHRFS
Table 1 The code and investigated dates for Verticillium wilt

J#5 Code 7 Hi Date || )5 Code 4% B3 Date
X1 7H1H X8 8H5H
X2 7HG6H X9 8 H10H
X3 7THI11LH X10 8 HI15H
X4 7H16 H X11 8 H20H
X5 7H21H X12 8H25H
X6 7H26H X13 8 H30H
X7 7H31H X14 9H4H

FEIH =S (R RBH X ZBHK) + (RS
K IRBH x AE EARE) x100

RIS G I 2 AR A p T Y, A SPSS
11.5 7 HF o Hr RS pr
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Xt 108 A RS AL 1A 14 A9 15 18 B kAT
FARIMT . R 2 AL Y, B — ik ) 3 22
FR5R) 3 ~5 AN B B2 48 HA BRI AR
SN, T -5 A i A o B ) B 2 415 TG ) S A A
K HR AR BARN, ] BRI B 2 pi it S
SO PETC A SR AR OC ; FH RIS I B A B IR G 2L
H1 T A A7 S B 9 K e 2 — 5 1 I 8] B
PE

o
i;z X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
X1 1

X2 0.604™ 1

X3 0.290"  0.483 1

X4 0.422"  0.363"  0.405" 1

X5 0.423  0.506™  0.512"  0.717" 1

X6 0.277  0.447"  0.469™  0.672"  0.686™ 1

X7 0.250™  0.201" 0.116 0.504™  0.370"™  0.690™ 1

X8 0.146 0. 100 0.242"  0.447"  0.390"  0.635"  0.574" 1

X9 -0.045 0.113 0.290  0.153 0.159 0.342  0.095 0.402" 1

X10 -0.085 -0.090 -0.097 0.093  -0.030 0.184" 0.205" 0.279™ 0.501™ 1

X11 0.015 -0.013  -0.039 0.116 0.000 0.133 0.175" 0.191"  0.362" 0.721™ 1

X12 0.023 -0.105 -0.109 0.148  -0.017 0.102 0.254™  0.181" 0.156 0.416™ 0.511" 1

XI3 -0.000 -0.043 0.007 -0.011 -0.080 -0.013 -0.046 -0.052 0.206" 0.363™ 0.409™ 0.524™ 1

X14 -0.026 -0.095 -0.09% 0.090 0.017 0.108 0.239™ 0.126 0.114  0.355" 0.472" 0.762 0.437" 1

*FE0.01 K FACR R, * 7E0.05 KV G R

“ and " represented significant correlation at the 0.01 and 0.05 level, respectively
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Table 3 Total variance explained

7551 0.730.0.913.0.830, ¥ 57 H 26 HE 8
A5 BT B ZE e A O, RO T A [A] i A
TEIX I PR PE; 85 2 7 (F2) £ 5
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WA BB,

WILRHFAE(E The initial eigenvalue

WILRHFAE(E The initial eigenvalue

Hf » FETME(%) BEFLTE%) | BT o ITETURE(%) BBUTETRE(%)
FRAEE . . ) FEAE(E . . .
Factor Variance Cumulative variance Factor Variance Cumulative variance
Eigenvalue Eigenvalue
explained explained explained explained
1 4.320 30. 856 30. 856 0.467 3.332 89.297
2 3.177 22.691 53.546 9 0.397 2.836 92.134
3 1.357 9.693 63.240 10 0.307 2.192 94.325
4 1.269 9.066 72.306 11 0.240 1.717 96.043
5 0.835 5.963 78.269 12 0.225 1.610 97.653
6 0.575 4.104 82.373 13 0.191 1.361 99.014
7 0.503 3.592 85.965 14 0.138 0.986 100. 000
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Table 4 Pattern matrix and structure matrix of principal component analysis in Varimax with Kaiser Normalization

At BERIIEFE Pattern matrix ZEFYHERE Structure matrix

Variable F1 F2 F3 F1 F2 F3 F4

X1 0.005 0.197 0.773 -0.276 0.287 0.033 0.731 -0.173

X2 -0.114 0.022 0.895 0.008 0.253 -0.104 0.846 0.051

X3 -0.045 -0.181 0.700 0.330 0.284 -0.194 0.727 0.326

X4 0.575 0.084 0.414 -0.057 0.742 0.094 0.632 0.111

X5 0.418 -0.056 0.580 0.001 0. 646 -0.074 0.757 0.115

X6 0.730 -0.055 0.264 0.173 0. 866 0.050 0.579 0.329

X7 0.913 0.134 -0.103 -0.168 0.854 0.227 0.238 0.048

X8 0.830 -0.112 -0.176 0.282 0.803 0.088 0.194 0.415

X9 0.049 -0.056 0.055 0.886 0.249 0. 160 0.143 0.887

X10 0.122 0.399 -0.197 0. 608 0.221 0.588 -0.156 0.717

X11 -0.001 0.605 -0.005 0.430 0. 166 0.710 -0.052 0.557

X12 0.135 0.891 -0.029 -0.091 0.222 0.890 -0.093 0.153

X13 -0.374 0.721 0.277 0.209 0.143 0. 694 -0.001 0.323

X14 0. 140 0.857 -0.039 -0.141 0.208 0.846 -0.100 0.095
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Rescaled distance cluster combine
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Fig. 1 Dendrogram of 108 varieties ( lines)

based on four principal factors
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Fig.2 Verticillium wilt trend of different types
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Table 5 Yield and fiber quality of different groups

PRk ERES FEUK  HMSE FIVE || LFEimHER IR FIE FME EES
Yield trait Type 1 Type Il Type lll TypelV Fiber quality Type 1 Type Il Type lll TypelV
7o (g) 1198.8 1321.3 1279.5 1245.6 £ B (mm) 30.33 30.89 31.56 31.61
BBk (g) 54.80 56.86 56.92 57.05 I (%) 84.49 85.39 85. 68 85.63
FRRESEL (A1) 16.93 17.73 18.04 18.79 FCIR B (eN/tex) 29.89 30.24 30.86 30.20
K3 (%) 36.98 37.47 37.46 38.27 K (%) 6.59 6.63 6.69 6.58

HUSTE (g) 5.34 5.50 5.65 5.59 Oy pEAE 4.74 4.73 4.85 4.85
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