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Variation characteristics of cotton growth and effect of light and thermal
condition on yield factors in extreme arid region
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Abstract: Using agricultural meteorological data of cotton growth period during 1983—2012 in Dunhuang, this pa-
per studied the difference of the number of days in each stage of cotton growth, light and temperature condition and their
effects on cotton yield, and then built regression equation of yield and growth days, sunshine hours and average tempera-
ture. The results show: the planting date mainly affects seeding stage and seedling growth dates; if the sowing dates de-
lay, the two stages will be shorter. The variation of stage days in every developing stage affects the quality and yield of
the cotton. The shorter days of squaring stage, the longer the days of wadding stage, which is in favor of the cotton’s
growth. In recent 30 years, both daily mean and total sunshine hours have increased, and the climate tendency rate is
0.12 h-10a~" and 96.14 h-10a~" separately; the average temperature presents an increasing tendency, and the climate
tendency rate is 0.29°C *10a~". The change of modern climate photothermal conditions is in favor of philotherm cotton.
In different growth periods, cotton has different demands on photothermal supply. During the wadding stage the more the
sunshine, the higher the temperature, and it will be easier to obtain higher yield. According to the demand of early ma-
turity,, disease-resistant cotton varieties on the light and thermal conditions and combining with the local climate, control-
ling the influence of climatic factors on cotton by scientific regulation are effective ways to harvest high yield of cotton.

Keywords: cotton; growth stage; sunshine hours; average temperature; cotton yield

W B #A:2014-04-05

EEWE : W R AL (RE)BHIFE T (GYHY201306027 , GYHY201006038)

EE BN £HZE(1964—) , 2o, Hof P E A, TR, 222 Al T4 Wil 5 7 A TAE o E-mail : qxjyubao @ sina. coms
BEEE AN BL1989—), %, RETTA L, ENES D) I % 5SS, E-mail: sun606yue @ 163 . com,



230 T2 X AR A5

LRV

FRAEVE AR E E B AT Em 2z —, B m vy
B — 1y BB A SRR 7, FLAE AR (L RRAE
PLRG B 5O R R — A R XA
[F] DX SlA [) S S A X A A A 5 T () A
J o 1982 4F, BUIE BV A S M L AR A i T L
AR = () 5 WA 3 H D' BRI 5 ) =
FER TR B S T TR R
[l (4 7 3 53 B A B 0] i 48 i A RS2 ),
FE T R AL B 1 OGS A R - R OGB48
FRAETEHA B AR R A A R s mbE . 5K
TRET AR PRI PG 45 1 46 7= 1 A% ) H RIS LS
T KGR ST T R AE TR X, 2 TRV A
AT BT RS R AT R . LA XGRS iy g
TR i PR T 57 DX A 9T Y A R A 4B A 7 X,
IR SEEE e . il iz
DA AL 7 F2 X 1k %) i 7, i 75 A 5 DX P
UNAEDIAR AL 1 7™ Sk 6 A 1 30T 2030 F 5 oy 3
Koo XBYRMSESIBFST T PG E AR AR AR
AR AR, T R K 10 ~ 15 a P = 10°C AR IR AT
REXE TN 100°C ~ 300°C, W A2 25 9 A AE B A2 17 AL
20% ~30% . A, TERAZRIE BT, B A%
X P AL T R X AR AE Y B A K & B DL R i 5
FORIF S 3T RE T~ 70 bt vl LAk T 1 2 B
sy, A TR ZE R K, B RGR 2E K, H IRE[A]
Ko BRIRBIEHR 2 XD, R0 e ), K
I, 2 ZR Ve . 2R ST i XA
AR 9.9°C, &M H (7 H) A 25.2°C, &%
BH (1 A) ARSI - 7.9°C, # i IR
41.7°C, KK IR - 30.5%C, = 10°C Ay FLIE M
3795.6°C, - B K | 39.9 mm, 4F 2K &
2490.0 mm, 4 H HEHF %0 3 257.9 h, H BB H 5 %
75% R TCRE W1 166 d, J@ i T R B S, W
Uity R A T B LA 1) TR AR R A R Al & I AR
s, DRI, S0kt DX, oy T R A 1K, I8 T Ry
7K HoK IR WE , A 2 B I (R Fh - e ss
FOHEAT 4 ~ 6 YCHEWE, (i 145 K53 B &0 2
FRAE R AR R B 5 oK, 76 W A5 A5 2 2 A 1%
LT, S A 5 AR AR A K R B AR
R, AN R A= A S0 25 1 O 2R A Ao W) S 7
25 e S AT R &N EF AL
FEISRM R R EY) . I, IR ZUE A L%
B A SCHRARI T T 2542 B B BOR O 7 5 19 52
AR 7= i AE AN R A T i B S A 5 ) R - 1) A
JE , #ESTARAE ™ 0 5 A i R L) AR X
PRABAE Y T 7 B — I

1 MBHF v
1.1 mFpiEn
SIS TAERRAE SR, 2006 AFLART LA 72 - 2 8 kil
AR 1SS RGN  352000 LG L4 B
LA ELE 1),
*F1 E30atBESM

Table 1  Different varieties of cotton in past 30 years

LB i HptE
Period Cotton variety Characteristics
1983—1986 72-2 R Early maturity
Bk 15
1987—2000 New land early maturity FLZ Early maturity
No.1
) =R iy
iy 1 f\%ﬂﬁ
2001—2004 . Early maturity, disease-
Jiu cotton No.1 .
resistant
L AN
2005—2006 198 -2 Early maturity, disease-
resistant
R o
4 % ke [N
2007—2012 BB (AL 89) Early maturity, disease-

Jinken (Shixuan 89)

resistant
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Table 2 Features in different stages of growth and development of cotton

FREE Ei IR ] Hi
Eigenvalue Seeding stage Seedling stage

SE{E Mean value/d 15.47 41.30
BREK CV
IR
Coefficient of variation 0.22 0.1
Mg A Ta] 3R 104!
SAsiA 2/ (d-10a") 1.03 0.79

Climate trend rate

£l piR=3 1] I 241 2HEFEN
Squaring stage Blooming stage Wadding stage Whole growth period
24.73 68.40 25.43 174.57
0.13 0.12 0.51 0.06
-1.39 -1.56 8.19 0.72
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Table 3 Correlation between sowing date and development dates of each stage

HHBTEL Growth stage

H R I i 1] I iR I 244 2EF W
Ttem Seeding Seedling Squaring Blooming Wadding Whole growth
stage stage slage stage stage period
TéﬂiEl,ﬂ;ﬁ -0.451 -0.401 0.422 -0.014 -0.260 -0.602
Sowing date
80 25 (b) 55
75 ¢ 50
30 % 20 3
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40 10 : 4 : 30
oSN = NN~ NN —
R X0 X0 0 NN O O O O —
NN DD O O O O O
~~~~~~~~~ (o B o B o B e BN o BN o]
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Fig.1

Sowing date, seeding stage and seedling stage duration curve
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Table 4 Correlation between the yield factors and development dates of each stage

K BTE A% R R PRTARE TR Ko g
Growth Strains of Shedding rate of Seed cotton weight Rate of flower Rate of Yield
stage bell cotton boll per single boll before frost ginturnout 1©
%Htﬂm/ﬁﬁ -0.048 -0.054 0.001 -0.067 0.089 0.064
Seeding stage
TS
. D]EH -0.073 -0.334 -0.091 -0.449 -0.487 0.177
Seedling stage
mfﬁ -0.422 0.580 -0.338 -0.250 -0.053 -0.264
Squaring stage
i -0.338 0.202 ~0.277 ~0.542 ~0.233 ~0.069
Blooming stage
3!
223 _ -0.297 0.631 0.831 0.506 0.309

Wadding stage
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Note: rg.o0s=0.381, rg o =0.487. The same as below.
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Table 5 Correlation between light and thermal condition and yield factors

TS

REEEL

AR

SR

Wb

Light and thermal Strains of Shedding rate Seed cotton weight Rate of flower Rate of ;Ti
condition bell of cotton boll per single boll before frost ginturnout 1
—
EIET?& 0.534 -0.358 0.590 0.437 0.243 0.330
Total sunshine hours
Y = 9H
TR 0.552 -0.313 0.504 0.414 0.143 0.308
Mean temperature
&6 HREBBSESEDZE
Table 6  Climate tendency rate of sunshine hours
N I 0 i W TR k2 P
" Seeding Seedling Squaring Blooming Wadding Whole growth
Sunshine hours :
slage slage stage stage stage period
A IR R
q:ﬂJEl,mEj";ﬁl/h 151.7 282.8 155.1 939.4 264.5 1793.5
Average sunshine hours
ER SR @R R IHES
Climate tendency rate of 0.03 0.47 0.24 -0.09 0.59 0.12
everyday sunshine hours/(h+10a~")
ISYERAinE R S I LES
Climate tendency rate of 9.44 28.8 -8.12 -21.61 87.96 96.14

total sunshine hours/(h*10a~")
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Table 7  Correlation between sunshine hours and the yield factors

Iy FRERIEA M ZEAT . P LL, L2082 3 1 35 5
IR H BRI, el DA T RIAE RS 0 1) F BRI R, LA
AR KA T TR

W

TR E

AL

2 ES A% 3%
i,’q B Hﬁ%é& Shedding rate Seed cotton Rate of AR Ry
Growth Strains of . Rate of .
N bell of cotton weight per flower before - " Yield
Sage © boll single boll frost staturnon
5 -
;t%ﬁ].l‘ﬂm/ﬁ 0.025 -0.060 0.015 0.038 0.231 0.088
Seeding stage
e
. Eﬂfyi 0.292 -0.426 0.278 -0.051 -0.169 0.345
Seedling stage
E?%:I -0.187 0.411 -0.175 -0.040 -0.072 -0.199
Squaring stage
EAH
XE?W/)H -0.39 0.128 -0.269 -0.666 -0.315 -0.266
Blooming stage
It
2] — 0.381 0.675 0.827 0.442 0.273

Wadding stage
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Table 8 Characteristics

average temperature variations

B FER I Hi ] ) TEEI) 208 24FHW
Figenvalue Seeding Seedling Squaring Blooming Wadding Whole gromh
stage stage stage stage stage period
7. b i ~
TH/T 15.87 20.59 24.04 21.16 14.53 20.82
Mean value
R 2
. CI./(.Xé/%#(), 0.13 0.05 0.05 0.11 0.18 0.03
Coefficient of variation
A= AEA R ] 2% . -1
“1i1t.)‘lnj$/(d 10a75) -0.58 0.02 0.63 1.38 1.41 0.29
Climate trend rate
®9 FHRESFERTHHEXXER
Table 9 Correlation between average temperature and yield factors
. A HHIBEE BT il e o "
A B RHIE 4 . ) i3
. Strains of Shedding rate of Seed cotton weight Rate of flower Rate of .
Growth feature . . Yield
bell cotton boll per single boll before frost ginturnout
. T
?‘éﬂtﬂm/ﬁ;ﬁ -0.072 0.077 -0.088 -0.110 -0.061 0.006
Seeding stage
e
. D]fﬁ 0.182 -0.111 0.054 0.104 0.558 0.155
Seedling stage
. Fhliﬁ 0.201 -0.202 0.311 0.096 0.302 0.202
Squaring stage
A H)
XE%\”H 0.502 -0.238 0.549 0.651 0.149 0.246
Blooming stage
I H)
A -0.281 0.476 0.652 0.111 0.310

Wadding stage

4 gty [ R
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AR i 20 —RE R, O T AR A s B, 5
ke A A B B R A6 7 A A 5 e K Y
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(R) MR EE (T) #1914 RY , d5 J 45 31 oY 4> 7
AR LR AR
Yigsae = — 0.001 Rypsapy + 0.408 Tpsnpm — 2.489
(F =4.56 > Fyq = 3.39)
Yiprmm = 0.083Dypggy + 0.037 Ry — 0.001 Typpey + 14.415
(F =7.26 > Fyq = 3.39)
Yagmimx = 0.583Dppsagyy + Rupsyy + 1.782 Ty + 30.603
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