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Study on the relationship between main meteorological factors and
fiber quality of insect-resistant hybrid cotton
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Abstract: [Objective) Study was done on the quantitative relationship between main meteorological
factors and insect-resitant hybrid fiber quality in different years to supply theoretical basis for enhancing
cotton fiber quality. [Method] The relationship was investigated between main meteorological factors and
fiber quality of “Zhongmian No 29” and “Xiangzamian No 3”in different years by using the interpretative
methods of grey systematic theory, the correlation analysis and the gradual regression analysis. [Result]
The results showed that: the fiber quality of summer bolls is the best and the variation coefficient of mi-
cronaire value is the largest in the fiber quality under the climate condition and cultivation technique in Hu-
nan Province. Longer sunshine time and higher temperature are beneficial to fiber maturation and micronare
value,fiber length and specific strength are also increased by correlation analysis. The temperature and sun-
shine time are the dominant factors affecting the fiber comprehensive quality by the interpretative methods
of grey systematic theory. The fiber length,the fiber uniformity and specific strength of cotton account for
91.16% of total information. Temperature and sunshine time are beneficial to improve the fiber quality,but
the air humidity is not. The precipitation has positive effect on fiber comprehensive quality within a certain
range and has negative effect when exceeding it. [Conclusion) The characteristics of cotton fiber are opti-

mal when the temperature remain at 30—31 C,and the sunshine time 6—10 h,and the air humidity 65 % —
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74% sand the precipitation 2—4 mm.

Key words: meteorological factor;insect-resistant hybrid cotton;fiber quality; Hunan Province
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Table 1 Average effects and variation coefficient of main cotton fiber quality
2007
KRN i H - -
Quality character Item T 29 5 2R AR 3 5 T 29 5 HZR AR 3 5
Zhongmian No 29 Xiangzamian No 3 Zhongmian No 29 Xiangzamian No 3
SEH{E Average 29.4340. 66 28.90-0. 55 30.30+1. 28 29.4842. 23
gji’ﬁ"?fg/fsm 25 E Amplitude 28.10~29. 83 28.10~29. 97 29.30~32. 00 28. 20~31. 90
1ber lengt
g AR AR C.V 0.027 536 0.025 707 0.037 412 0.050 621
S Average 83.3540. 36 83.78-+0. 56 84.24+0. 96 84.3444. 11
T YERE SR/ 7 A5 R Amplitude 82.35~84. 20 82, 77~84. 67 83.30~85. 60 82. 90~87. 80
Fiber uniformity - .
AR AR C.V 0.007 223 0.008 945 0.011 619 0.024 046
) T-H{E Average 27.58+3.57 25.974+3.55 28.72+2.12 29.1043. 34
e 3 1 / :
(eN » tex— 1) A5 5 Amplitude 25. 40~30. 70 23.85~29. 20 27.20~30. 60 26.60~31. 20
Specific strength WRAKC.V 0.068 535 0.072 529 0.050 661 0.062 803
Foflig /% SEH{E Average 8.23-40. 19 8.05-£0. 09 5.10-£0. 07 5.40-£0. 09
Fiber clongation A51E Amplitude 7.50~8.75 7.73~8.57 4.80~5. 40 5.10~5. 80
percentage e -
BRAPCV 0.053 552 0.038 135 0.049 990 0.053 990
SE (Y Average 4.5240. 15 4.7140. 13 4.76-+0. 15 4.7440.25
2 e A5 Amplitude 3.97~4. 80 1.30~5. 30 1.40~5. 40 1.30~5. 50
Micronaire value. . ~
BRABC.V 0.084 304 0.076 944 0.082 175 0.105 062
S Average 73.21+15. 68 73.64+20. 95 72.48410. 77 72.28+21. 14
gﬂﬂﬂ”/% 2548 Amplitude 71.20~79. 10 69. 50~78. 50 71.10~77. 80 65. 10~77. 80
ellectivit
Y AR AR C.V 0.049 680 0.035 241 0.045 282 0.052 607
SFH4{E Average 7.4540. 22 7.254+0. 20 7.9640. 23 7.36+0.27
35%? A5 Amplitude 7.10~8. 20 7.00~8. 10 7.30~8. 40 6. 80~8. 00
eliowness
AR AR C.V 0.069 220 0.074 950 0.060 641 0.070 338
I Average 137.5467.2 140. 1£81. 2 136, 6£92. 3 138.2-78.7
iR 255 Amplitude 123~145 126~150 125~147 129~149
Spinning index .
AR AR C.V 0.071 352 0.075 970 0.070 332 0.074 192
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Table 2 Comprehensive evaluation result of cotton fiber quality of various period

CFE B TR B TR %
HE 0 Fiber quality score Fiber quality contribution rate
Burring date it 29 5 e 3 5 i 29 5 e 3 5
Zhongmian No 29 Xiangzamian No 3 Zhongmian No 29 Xiangzamian No 3

2006-07-15 0.091 0.130 3.26 5.21
2006-07-26 0.779 0. 769 27.86 30. 80
2006-08-09 0.625 0.693 22.34 27.77
2006-08-19 0.321 0.235 11.50 9.40
2006-08-30 0.492 0.251 17.62 10. 05
2006-09-10 0. 487 0.419 17.42 16.78
2007-07-12 0. 243 0.364 12.66 18. 91
2007-07-27 0.841 0. 841 43.78 43.72
2007-08-09 0.616 0. 466 32.04 24.22
2007-08-26 0. 089 0.067 4. 64 3.50
2007-09-10 0.132 0.186 6. 88 9. 64
2008-07-15 0.107 0.109 4.24 4. 66
2008-07-25 0. 816 0.768 32.20 32.70
2008-08-09 0.763 0.693 30. 10 29.50
2008-08-20 0.336 0.312 13.25 13. 30
2008-08-30 0.288 0.291 11. 35 12.38
2008-09-10 0.225 0.175 8. 86 7.46

2.3 SEEAFEREAERRNXRSH il B E — Y0 BN O BRI ) R R A A T A A

2.3.1 AMkaob NRIWLAHEMRESO4ERK F4Enh, & s (a2 48 K2 Lo B2 W) i 484

JE VLT YRR ST | LR L 97 20 B BOMAR AE 4T 2R
T op 5 0 35 B B 3 IE ARG R AR A R
MG . 5 & OB (E L B R B IR OG5 Ot IR
] 55 22 SO AAL | L B (2R 2 R R VAP YRR S G b
15 BORIAR AL 27 4 255 19 0 12 100 8 i 8 3 TR A OG5

Wi 7K 5 2T 2 I B 2T AR ST R L LR A2 SRR
B 5k AR MR AL AT 4 25 5 1 20 B AR OC . B L 27 4
MRREEARG 2 SR 2 45 5%
JE SR R L 2 R A AN AE 4T 4k 25 5 5 0 B O
5K B HA AR AR 5 55 09 IR A S B O

R BEALRRESKEFHEXSHT

Xiangzamian No 3

Table 3 Correlation analysis between cotton fiber quality and meteorological factors
LT B . VR ARNRE T unEN L.,
RN ey il g apwry  SEECTRRRE e mam omm TPEE gy
Meteorological . ; . Specific Elongation . . . Spinning
Year Variety Length Uniformity micronai-re Reflectivity Yellowness . Score
factor strength percentage index
=}
i 29.‘7 0.49 0.47 0.72 —0.70 0.57 0.42 —0.65 0.95* 0.59
2006 Zhongmian No 29
i AR 3 5 0.75 0.89* 0.80* —0.40 0.66 0.40 —0.71 0.93* " 0.81*
Tempera- Xiangzamian No 3 - ’ : ’ ’ ’ ! . ’
ture
29 %5
i ) 7 0.88* 0.94* 0.93"~ —0.88" 0.79 0.58 —0.66 0.94* " 0.92**
2007 Zhongmian No 29
2 . o
AR 3 5 0.93*~ 0.78 0.98* % —0.79 0.77 0.39 —0.85* 0.93*~ 0,97**
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TLHT i EIEUE R

ARG ril FUKE  FHEFE o ) Al RH%E 1)1 i Gty
Meteorological . ) . Specific Elongation ) . . Spinning .
Year Variety Length Uniformity micronai-re Reflectivity Yellowness . Score
factor strength percentage index
9 =}
i “9,7 —0.85" —0.89"* —0.76" 0.35 —0.39 —0.11 0.32 —0.60 —0.90**
2006 Zhongmian No 29
o et 3 5 _ _ _ - _ _o ¢ _
ﬁ%/}(i Xiangzamian No 3 0.71 0.33 0.67 0.09 0. 50 0.03 0.37 0.58 0.70
Precipita- i 20 8
tion mee —0.43 —0.56 —0.63 0.48 —0.54 —0.27 0.26 —0.56  —0.54
2007 Zhongmian No 29
— o
%ﬁ*ﬁl? I —0.50 —0.28 —0.72 0.25 —0.56 0.08 0.35 —0.53 —0.58
Xiangzamian No 3
‘I’_l‘
i if 29.J 0.38 0.55 0.69 —0.54 0.46 0.46 —0.49 0.62 0.56
2006 Zhongmian No 29
y M2t 3 5 . ‘x . _ - 3 _ *
[IHEH‘]’@( Xiangzamian No 3 0.67 0.93 0.79 0.27 0.55 0.39 0.62 0. 86 * 0. 80
Sunshine il 20 B
time . b .? 0.92* 0.93** 0.93** —0.68 0.96** 0.65 —0.54 0.77 0.93**
Zhongmian No 29
2007 i s
7 7 . 0,94~ 0.78 0.88* —0.64 0.93** 0.25 —0.71 0.85* 0.93**
Xiangzamian No 3
=]
i 29,7 —0.28 —0.47 —0.56 0.35 —0.08 0.22 —0.14 0.12 —0.46
2006 Zhongmian No 29
At 3 5 ;
73 5 = — ? — * % — I — — - — _ *
AIEYEUE Xiangzamian No 3 0.72 0.96 0.57 0.09 0.38 0.11 0.31 0.23 0.78
ir
=}
humidity i i 2% —0.32 —0.22 —0.22 —0.37 —0.34 0.12 —0.41 0.10 —0.27
2007 Zhongmian No 29
o o
AR 3 5 —0.15 0.01 0.07 0.10 —0.49 —0.32 0.05 —0.11 —0.03

Xiangzamian No 3
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Table 4 Result of correlation analysis between cotton fiber quality and meteorological factors

. i oK e s % =R .
P IR I i ik R K & H R 5 7S S B PR
Character Year Variety X X2 Xs X4 Relational order
Temperature Precipitation  Sunshine time  Air humidity
o
i 295 0.407 01 0.239 93 0.338 54 0.315 48 Xi>X;>X > X,
2006 Zhongmian No 29
Wil 3 0.379 78 0.277 78 0.285 48 0.213 54 Xi>X;>X > Xy
LY s Xiangzamian No 3 ’ ’ ’ ’ N -
Fiber length =)
fher feng i 29 5 0. 438 70 0. 264 37 0.526 49 0.194 28 X3 =X, > X, > X,
2007 Zhongmian No 29
PR E =
AH*ﬁﬁ 3 7 0.457 29 0.340 14 0.547 88 0.250 77 X > X >Xe>X,
Xiangzamian No 3
™ =
R 29 5 0.414 57 0.305 96 0.470 01 0.243 47 X3>X, > X, > X,
2006 Zhongmian No 29
T 4 9 5 i A 5 5 0.494 84 0.213 26 0.513 66 0.309 56 Xy > X1 > X, > X,
clARaE TR Xiangzamian No 3 o e o U ’ °
Hber 29 5
uniformity . 0.514 22 0.342 26 0.525 48 0.285 74 X > X1 >X > X,
o Zhongmian No 29
M U =
i 5 5 0.412 54 0.529 80 0.332 98 0.267 69 X:>X>X; > X,
Xiangzamian No 3
=]
i 29 0.376 06 0. 240 86 0. 380 30 0.252 00 X;>X1>X > X,
2006 Zhongmian No 29
O AR 5 0.415 36 0.296 39 0.441 68 0.220 75 X35> X, > X, > X,
S * ﬁ? Xiangzamian No 3 ’ ’ ’ ’ ’ -
N iR 29 5 , ,
strength . 0.526 83 0.276 13 0.566 61 0.300 10 X; > X >X>X,
2007 Zhongmian No 29
Sk F kL =N
{Hjmﬁﬁ 3 7 0. 745 51 0. 349 60 0.427 69 0. 240 94 Xi>X;>X > Xy
Xiangzamian No 3
S K % s 29 5 0.188 08 0.374 82 0.193 66 0.320 90 X, > X, > Xy > X
ijk: I o 9006 Zhongmian No 29 : : . . 2 1 3 1
ongatic
iber elongation ) ‘
percentage 0.347 88 0.257 22 0.229 93 0.327 79 X1 =X >Xo>X,

Xiangzamian No 3
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43K 4 Continue table 4
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Characters Y Variet X X X X1 Relational ord
-haracters ear anety Temperature Precipitation ~ Sunshine time  Air humidity clationat order
o .7, 327 =
SRS i 29 5 0. 205 70 0.278 56 0. 300 42 0.26113  X;>X,>X,>X,
Fiber Zhongmian No 29
elongation 2007 W2 A 3 B
4 WHER =2 -
percentage Xiangzamian No 3 0.186 49 0.318 07 0.207 53 0. 337 68 X=X > X > X,y
i 29 % . - -
. 0.328 79 0.251 40 0.353 25 0.245 50 X;>X1>Xo> Xy
Zhongmian No 29
2006 s
. WHoR ML © 7 ) ’ :
i}tﬁﬁ%ﬁ Xiangzamian No 3 0.398 95 0.295 05 0.374 32 0.217 10 Xi>X3>X > X,y
Micronaire T 29 5
value 7 0.362 67 0.186 15 0.581 25 0.217 81 X; > X >X>X,
2007 Zhongmian No 29
SHT U A 9 L
{Hjmﬁﬁ 3 7 0.502 94 0.179 95 0. 488 56 0.208 77 X1 >X>X>X,
Xiangzamian No 3
= =
A 29 5 0. 356 81 0.257 98 0.392 45 0.214 85 X >X, > X > X,
Zhongmian No 29
2006 2k 3
A 3 5 S y . ,
gt % Xiangzamian No 3 0.379 25 0.231 84 0.319 27 0.193 46 X1 >X>Xo > X,
Reflectivit =
ety i 29 5 0.372 68 0.237 61 0.403 38 0.221 07 X5>X, > X, > X,
P Zhongmian No 29
1 Ju =
WA S 5 0.233 97 0.277 42 0.169 94 0.161 51 X > X1 > X > X,
Xiangzamian No 3
=]
Al 29 i 0.203 45 0.289 37 0.238 97 0.327 87 X4>X2>X3>X1
Zhongmian No 29
2008 s
ATH 2K Tl &7 - - - -
s e Xiangzamian No 3 0.211 34 0.254 09 0.266 93 0.302 23 Xi>X3>Xo > X,
Yell 9
crowness i 29 5 0. 220 20 0.220 24 0.314 34 0.290 19 X35> X, > X, > X,
2007 Zhongmian No 29
S Fu =)
{/ﬂj*ﬁ% 3 7 0.193 65 0.325 12 0. 204 55 0.337 14 X >Xo>Xs > Xy
Xiangzamian No 3
" (=]
ﬁ:‘ﬁﬁ 29.'7 0.459 22 0.348 53 0.487 23 0.239 01 X; > X1 >X > X,
2006 Zhongmian No 29
e W 3 5 - ‘»
iszj#b.ﬁ Xiangzamian No 3 0.469 40 0. 381 90 0.515 36 0.242 71 X=X >X>X,
Spinning T 29 2
index 7 0.508 15 0.346 47 0.401 67 0.262 85 X1 >X>X, > X,
2007 Zhongmian No 29
S Ju =
ﬁﬁ?’:ﬁ% 8 F 0. 550 54 0.320 31 0.476 78 0.306 02 X1 >X;> X >X,
Xiangzamian No 3
=
AR 29 i 0. 485 90 0.236 05 0.413 77 0.245 55 X1 >X;> X0 > X,
23006 Zhongmian No 29
M Fu =
LRIy ﬁﬁ*ﬁl’ 3?3 0.626 25 0.237 96 0.393 32 0.230 09 X1 >X3>X>X,
Comprehen- Xiangzamian No 3
sive i 29 5 e o -
score Zhongmian No 29 0.486 67 0. 331 90 0.509 15 0.252 59 X;>Xi1>Xo > Xy
2007 .
Wiz 345 - ) .
0.594 94 0. 348 65 0.688 15 0. 305 30 X: > X >X>X,
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Table 5 Analysis of main components of cotton fiber quality characters

P A R f %) % PR
Character Characteristic value Percentage Cumulative percentage
L 4E K Fiber length 3.393 3 67.867 0 67.867 0
4F 44 5% ) Fiber uniformity 0.768 3 15.365 7 83.232 7
Ll B Specific strength 0.396 2 7.924 4 91.157 1
27 4 {1 K % Fiber elongation percentage 0.308 4 6.168 3 97.325 5
F FEPE(H Micronaire value 0.1337 2.674 5 100. 00
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