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The Effect Temperature and Solar Radiation Meteorological Factors on Yield

Character of Cotton Boll and Fiber Quality

WAN Yan,FENG Yan-bo,DING Shi-yong,JIANG Chang-sheng, RONG Li,CHEN Xu, TANG Yi-zu*
(MOA Key Laboratory of Crop Growth Regulation, Cotton Research Institute, Nanjing Agricultur-
al University , Nanjin 210095, China)

Abstract: Effects of temperature-solar radiation meteorological factors on yield characters and fiber
quality characters of cotton boll were studied by setting different or near temperature-solar radiation
conditions for cotton boll developing with different sowing dates. The results showed that character’s
variances of cotton bolls were significant or very significant, on different setting nodes in different
temperature-solar radiation condition. By using variance value, the comparing results of sensitivity of
cotton bolls to climates conditions in different anthesis were: fiber weight of cotton boll>> seed cotton
weight of cotton boll >> weight of cotton boll > lint percentage, and fiber strength™ elongation >
micronaire > fiber length > uniformity. For different setting nodes, remarkable significance of the
cotton fiber weight had been determined among different anthesis. With the significance or remarkable
significance positive correlation between temperature-solar radiation factors and characters of yield-
quality of cotton bolls, setting models of stepwise regression analyzed and defined these limits: the ef-
fective accumulated temperature(Z=15C) 408. 90~764. 77°C and 471.12~729. 74°C to the weight of
cotton boll 6~7. 2 g and the seed cotton weight of cotton boll 4. 8~5. 6 g, the daily minimum temper-
atures 15.46~26.33°C, 11.2~21.0C and 15.9~26. 6°C to the fiber weight of cotton boll 1. 8~2, 3
g and the acceptable micronaire 3. 5~4. 9 and the fiber length 27~31 mm, the fitting lowest daily av-

¥oA% B A5 : 2008-04-21
HEZBN:F %1983 ,%, 5+ ,2005101052@ njau. edu. cn; * @B R4 %, nxs@njau. edu. cn
£ 4% B :HE 863 3% (2001AA24110812) ;8 £ & & A3 £ £ (30571095)



23 % REBRAZETYABASEFFELRERGARKEAR 101

erage temperature 21. 2~23. 7°C to the lowest fiber strength 24. 0~25. 0 cN - tex', the total effective
solar radiation 871. 45~899. 57 MJ * m? to the lint percentage of 40%~42%.

Key words: cotton boll; yield characters; cotton fiber quality characters; temperature and solar radia-

tion meteorological factors
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Table 1 Variance analysis of yield character of cotton boll in different setting nodes in 2007
PHEHE SHTRE 24 E Ry FHaFEEk  Foo Fom
& F 8] F 0.14 0. 08 0.11 0. 09 0. 34 4, 30 7.95
R B &3 1) F 17.10** 11. 41+~ 34,99** 3.33"" 0. 82 1.77 2.24
cv 6.11 6. 77 8.00 2,73 1.51
ERE A1 F 9.25** 7.147" 26,5 3.24 0. 54 3.26 5.41
cv 4,46 4,95 6. 36 1. 60 1.24
ERE 81 F 2.56 2. 48 9.34*" 6. 77" 1. 00 3.26 5.41
cv 4,46 4,95 6. 36 1. 60 1.24
AR % 12-1 F 8,34 6.21*~ 10. 00"~ 0. 48 0. 89 3.26 5.41
cv 6.62 4,91 4,34 1. 69 1. 55
%X %5 16-1 F 7.74%* 5,58~ 6.82" " 2.02 1.47 3.26 5.41
cv 4,37 4,78 3.79 2. 96 1.49
FRAEREH F 8.01"~ 6.75" 8,07~ 3.22 0.18 4,07 7.59
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Table 2 Variance analysis for cotton boll weight in

different setting nodes in 2007 g

ARE 4-1 8-1 12-1 16-1
F404hF 6.50bAB 7.022A 6.22bB  6.16bB
$4-FA4F 5.05bAB 5.48aA 4.85bB  4.80bB

#4445 %F 2.10abAB 2.24aA 1. 98bcAB1. 87cB
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Table 3 Relativity of temperature and solar radiation factors to yield character of cotton boll during different anthesis in 2007

Ty T imex Tiin T.. R, Ry
EN S 0. 628" * 0.613** 0.639** 0.641"* 0.175 0.563**
BMMEE 0. 506" 0. 498* 0.512* 0.517** 0. 219 0.458*
EHTHE 0.634% " 0.619** 0.646** 0.647" " 0.157 0.568**
BN hE 0.773%" 0.772** 0.777** 0.767** 0.418* 0.738""
R 0.515* 0.539** 0.504* 0.483* 0.603** 0.555**
ERFHRBFER 0. 262 0. 248 0.271 0. 266 -0. 067 0. 229
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Table 4 Relation of temperature and dry matter of the cotton boll in different setting nodes during different anthesis

R 2006 2007
TOFEH W/g Ta/C Taw/C  T/CT  FEH  We/g  Ta/C Tuw/C Te/T
4-1 07-14 6.75 705. 06 28.03 28.83 07-13 6. 97 674. 55 24,76 28. 49
07-18 6.35 680. 84 27.50 28.35
07-23 5.83 637.56 26. 96 27.50 07-27 6. 45 623. 38 23.47 27. 47
08-04 5.33 545. 92 23.13 25.70 08-03 6. 37 558. 97 22,46 26.18
8-1 07-22 6.92 646. 48 27.02 27.68 07-20 7.14 639. 92 24,18 27. 80
07-24 6. 64 631. 24 27.00 27.38
08-02 6.23 560. 04 23. 80 25.98 08-03 7.01 558. 97 22,46 26.18
08-16 5.15 438.92 21. 39 23.61 08-13 6. 88 503. 63 21.35 25. 07
12-1 07-30 5.94 587.08 24. 22 26.51 07-30 6.42 601. 47 23.11 27.03
08-03 5.88 553. 49 23. 66 25.85 08-13 6.23 503. 63 21.35 25. 07
08-09 5.58 515. 70 22.37 25.11 08-22 5.92 451. 49 20. 41 24.03
16-1 08-10 6. 20 524. 84 21.78 25. 50
08-22 6.18 451. 49 20. 41 24.03
08-31 5. 96 337.48 17.88 21. 70
EEEOd MBS EHEANZRME W R4 HE.
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Table 5 Variance analysis of cotton fiber quality characters in different branch and node
FS A Zit HEKE E=FE 2493 S Fo.0s Fo.m
& F 8] F 0.23 0. 45 0.18 0.75 0.93 4. 30 7.95
F R LR N F 5.59"~ 2.05 1. 94~ 138.356%* 5.16*~ 1.77 2.24
Ccv 9.506 4. 680 1. 508 10. 783 10. 682
ERE A F 2.96 2.76 1.51 118. 39"~ 11.11** 3.26 5.41
cv 7.492 5.176 1. 262 9.123 14. 037
ERE 81 F 12.98** 1. 84 2.53 225.26"" 4,45 3.26 5.41
cv 9.172 4. 083 1. 606 13. 571 12. 761
X5 12-1 F 0.92 1.14 1.61 126.82"* 0. 84 3.26 5.41
cv 3.542 3.519 1. 839 9. 500 4,773
# R & 16-1 F 5.44* " 2.76 1.97 70. 95" 4,457 3.26 5.41
cv 9. 905 3.221 1. 758 13. 016 10.176
R RA A F 2.89 2.53 0. 34 3. 04 0.17 4.07 7.59
2.2.2 BAARBATFAHA LR T HRKA Y HAEXSH. MEAPRAALZETERRATLBM
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Table 6 Relativity of temperature and solar radiation factors to fiber quality during different anthesis in 2007

g% %Kk Ty T imax Tarin Te R, Ry
FS A Jit 0. 866" " 0.858* " 0.870* " 0.860"* 0. 295 0.817**
HBXE 0.786* " 0.787* " 0.788** 0.774** 0. 429" 0.752**
EFE 0.319 0. 342 0.312 0.281 0.184 0.323
XY 3 0.753** 0. 750" * 0.752** 0.729** 0.312 0.740**
ik R 0.526"* 0.529** 0.529** 0.504* 0.132 0.497*
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Table 7 Stepwise regression analysis of fiber quality and cotton boll weight against meteorological factors

B A FEEWE 4 SEE F
PRFHE Y=3.40640.079T., 0. 646 0. 2690 15. 719
BB HBRE Y=1.08940. 046 Tamin 0.777 0.1077 33.555
P 3 & Y=-21.970+0. 256R, 0. 603 1. 3055 12. 588
PR BEME Y=4.48940. 095T,, 0. 639 0.3322 15.145
FS A Yit Y=1.76340.133Tguin 0.870 0. 2336 68. 293
HHEKE Y=21.00440. 376 Tein 0.788 0. 8503 36. 007
X Y3 Y="7.14840. 796 T, 0.753 1. 9488 28. 759
ik R Y=3.11740. 107 T jnn 0.529 0. 4954 8.555
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