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Forecasting Cotton Chilling Damage Based on COSIM
WANG Xue-jiao!, PAN Xue-biao®, CHEN Chao'? LONG Bu-ju*

(1. College of Resources and Environment, China Agricultural University, Beijing 100193, China; 2. Sichuan Climate Center,
Chengdu 610071, China)

Abstract: Forecasting cotton chilling damage in Xinjiang Province, China, helps to defend against damage and mitigate its influ-
ence. Cotton growth in Shihezi, Xinjiang Province, 1961 to 2005, and in Kashi, Xinjiang Province, 1961 to 2009, was simulated
using the cotton growth model COSIM. Statistical methods were applied to analyze the simulation. Boll opening date and cotton
biomass on July 1%, August 1%, and September 1% were positively linearly correlated with cotton chilling damage. Priority degree
evaluation of chilling damage indexes were carried out based on the ratio of correct forecasts, the ratio of missing forecasts, and
the ratio of wrong forecasts. Evaluation indicated that the boll opening date, the growth index on July 1%, the proportion of leaf
weight on August 1¢in total dry weight, and the weight of reproductive organs on September 1 could be used asindexesfor cot-
ton chilling damage forecasting in Xinjiang Province.
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Fig. 1 Comparison of observed and simulated growing stages and lint yields in Shihezi and Kashi
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®2 AT EM 2 IKSRESERERUR H S EF4(1961-1980)
Table 2 The chilling damage years forecasted based on chilling damage indexes in Shihezi and Kashi
T Ll PR ARy TR &)

Hb a5 i€ =g - : BRARGEA
o - Chilling damageyears ~ Miss forecast
Location Forecast indexes for od years Wrong forecast years
. 1961, 1966, 1967, 1971,
T M =248 1961, 1963, 1964, lgig, ig?? % 961, 1966, 1967, 19
Shihezi  Boll opening date more than or equal 248 1968, 1969, 1971, 1972, 1975, None
1977, 1978, 1979, 1980 1972, 1977, 1978, 1980

7TH 1HEEPIR <1712
Growth index on July 1% |ess than or
equa 1.172

8 A 1 HM A / BT FfifE=0.282 1963, 1964, 1966, 1968,
The proportion of leaves weight on August 18 1969, 1970, 1971, 1973,
in total dry weight more than or equal 0.282 1975, 1979, 1980

1963, 1964, 1966, 1968, 1969, 7
1970, 1971, 1975, 1979, 1980 None 1966, 1970, 1971, 1380

x 1966, 1970, 1971, 1973,
None 1980

9 H 1 HA:JEASE e <360.00 1961, 1963, 1964, 1968,
The weight of reproductive organs on 1969, 1970, 1971, 1972, NZ% o 13% 13;8 1971, 1972,
September 1 less than or equal 360.00 1973, 1975, 1979, 1980 ’
HAE R R =272 %
Kashi Boll opening date more than or equal 272 1964, 1968, 1969, 1972 1979 None
7TH1HAKEMHEE <1710 1987, 1988, 1989, 1991, 1993 1991
Growth index on July 1% lessthan or equal 1.710 1996
Mg/ H=0.
8 4 LTI | BTIIFRIE=0305 o0, 1960 1068, 1069, %
The proportion of leaves weight on August 1 1972 1979 None 1966
in total dry weight more than or equal 0.305 ’
if 1H %5??& g Zﬁf.s Sﬁo'gr?s o 1964, 1966, 1968, 1969, % 1966
e welght of reproductive org 1972, 1979 None

September 1 less than or equal 340.00
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Table 3 Parameters of COSIM and priority-degree evaluation of cotton chilling damage indexes in Shihezi and
Kashi

MR TR R

ELEp:y: PR IR Ratioof Ratioof Ratioof

TR 545 Forecast index b Location  Regresson  Calculated Adjusted

ation fiqure fiqure correct miss wrong

equ o o forecast/% forecast/% forecast/%
2 H ¥ F T Shihezi y=—19.95x+6208 271 248 60.00 0.00 40.00
Boll opening date %4+ Kashi y=—34.23x+10293 270 272 95.00 5.00 0.00
7H 1 HREMEE LT Shihezi y=1223x—1184 1622 1712  80.00 0.00 20.00
Growth index on July 1% W% {1 Kashi y=1940x— 2128 1.643 1710  100.00 0.00 0.00

8 H 1 ATt / ST 5 ik
The proportion of leaves weight
on August 1% in total dry weight

9 H 1 HAFEASE iE
The weight of reproductive
organs on September 1%

£ Shihezi y=—17602x+6062  0.299 0.282  75.00 0.00 25.00
%4} Kashi y=—28955x+9891  0.305 0.305 95.00 0.00 5.00

£ Shihezi y=3.897x—348.9 294.817 360.000 70.00 0.00 30.00
Wfl Kashi  y=5.197x—664.2 331768 34000  95.00 0.00 5.00

R4 AATF RS 2 XS IRIES FHEIRTUR H 899 F £ 0(1981-2005)
Table 4 The chilling damage years of Shihezi and Kashi forecasted based on chilling damage indexes

. TR ¥ AR Is ARy AR
i 5 il = \ Ly .
Hﬁ“i‘ B ‘ﬂﬁa b Chilling damage years Missforecast Wrong forecast
Location Forecast indexes
forecasted years years
AFT 2 =248 1981, 1984, 1985, 1986, 1987, Tc 1981, 1984, 1986,
Shihezi  Boll opening date more than or equal 248 1988, 1990, 1992, 1993 None 1987, 1990, 1993
7TH1HAREM=<1712 1983, 1985, 1987, 1988, 1991, 7 1983, 1987, 1991,
Growth index on July 1% lessthan or equal 1.712 1992, 1993 None 1993

8 A 1 HMRE / MTWRkE=0.282

The proportion of leaves weight on August 1% 1983, 1984, 1985, 1987, 1988, Jc 1983, 1984, 1987,

in total dry weight more than or equal 0.282 1991, 1992, 1993, 1994 None 1991, 1993, 1994
- GE SR R
9 A 1 HA:FHRH Uik <360.00 1983,1984, 1985,1988, J% 1983, 1984, 1991,
Theweight of reproductive organs on September 1%
lessthan or equal 360.00 1991,1992, 1993, None 1993
A R HF =272 1993
Kashi ~ Boll opening date more than or equal 272 1967, 1988, 1989, 1996 None x
7H 1B AFH<1710 1993
Growth index on July 1 less than or equal 1.710 1987, 1988, 1989, 1991, 1996 None 1991
8 H 1 HmiHE / ST s =0.305 1993
The proportion of leaves weight on August 1% 1987, 1988, 1989, 1996 None JG
in total dry weight more than or equal 0.305
9 H 1 HAFH# B Biik <340.00
Theweight of reproductive organs on September 1% 1987, 1988, 1989, 1991, 1993, % 1991

lessthan or equa 340.00 1996 None

.8 A 1 HM RSB TYRERLGIM A  fEREEAFE, SERTIRS ML, Bk, U
1 HAEFHRSE B A A At v R 1 INH COSIM AR AR fEfE X A1 0] 1, WE AR AE
24 ETREBRMNSETR ) R A BN HERR R TR

FR 3 DL L0 098 3 TR AR A, XA ] -3
A 2009 AR R AR EAEIA T WA 3 b5 itib
2010 AR A MR EAR AT O, PSR LR 3.1 &g
7, PESRE /BRI ZTR T ERRR TR R, COSIM AR et & A T B i
2009 EA 1 Ik FARIEN R B WIRE A RS S, SR 2R THAE KRS s
F, BRI F A ;2010 AW AR RV, ASSCRIFT COSIM MBS RURAD, T 47 7]
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Table 5 Parameters of COSIM and priority-degree evaluation of cotton chilling damage indexes in Shihezi and

Kashi
N N HERR R T HE & 23 HF 3R
iR b g SO0 RE e
TR 64T Forecast indexes ~ Miifi Location ~ Regression  Caculated Adjusted :
ation figure  figure correct miss wrong
equ forecast/% forecast/% forecast/%
2 H ¥ A7F Shihezi y=—19.95x+6208 271 248 76.00 0.00 24.00
Boll opening date %A Kashi y=—34.23x+10293 270 272 97.96 2.04 0.00
7H 1 HREMEE A7F Shihezi y=1223x—1184 1622 1712 84.00 0.00 16.00
Growth index on July 1¢ W2 Kashi 1=1940x— 2128 1.643 1.710 93.10 3.45 3.45

M "o, __
$£ plmio:rtfn%of/ I‘gﬁ\ijﬂ%ii [ AT Shihezi y=—17602x+6062 0299  0.282 76.00 0.00 24.00
173 i =
August 14in total dry weight % Kashi y=—28955x+9891 0.305 0.305 96.55 3.45 0.00
9 A 1 HAFH A E BT
The weight of reproductive
organs on September 1%

LT Shihezi y=3.897x—348.9 294.817 360.000  84.00 0.00 16.00
W&} Kashi 3y=5.197x—664.2 331.768 340.000  96.55 0.00 3.45

* 6 ZEESTUEMRMTRER
Table 6 Forecast results based on indexes

, WiAEGy R MERR IR R
. i pes
i1 S E LD C:I)”TE%Z;(? %iars Miss  Wrong Ratioof Ratioof Ratioof
location Forecast indexes 9 agey forecast forecast  correct miss wrong
were forecasted

years years  forecast/% forecast/% forecast/%

CHHATR < 1.
Shihezi rowth index on July 1% less than
or equal 1.172

9 H 1 HAEFH &% Piit <360.00 1963, 1964, 1968, 1969, . 1971, 1960,
(45 4F) The weight of reproductive organson 1971, 1975, 1979, 1980, None 1985, 1988, 88.89 0.00 11.11
September 1% less than or equal 360.00 1985, 1988, 1992, 1993 1993

22 HH = 248
Boll opening date more than
or equal 248

7H 1 HREHEE<1710

Growth index on July 1% less

than or equal 1.710

8 H 1 H Wit / T4 i =0.305
The proportion of |eaves weight on August
1% in total dry weight more than or equal
0.305

9 1 1 HAFH & E it <340.00
The weight of reproductive organs on
September 1¢ |ess than or equal 340.00

At
Kashi

1964, 1968, 1969,
1972, 1979, 1987, 1993 97.96 2.04 0.00

(49 4F)
1988, 1989, 1996 None

T 1961— 2005 4F | W% A1 £ 1961— 2009 4F
FIARAE AR R BRI, X 2B AR Ay 4 300 7
iR = 199 2R 101 5/ W N b vk s B R
TR AN E AT P AR E TR A T, L
BRI (I MER R | I dit R . A ORIk %
FETHH T, B Ve IR, EELS R
wmr.

FREWEE S ST R
19155 B e R AT AR RO R, ALY
BRI 7A1IA8A1H9A 1HKAREY
FERC A B e TR S AR R R RTAE R B IR
HRKAR

BB W H P S E HIBR R T
Wy 5 o e 2 ) LU AR v AR ARt A T v T
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Table 7 Cotton chilling damage forecast of Shihezi in 2009 and of Kashi in 2010
Wi 10 A RS FH SRS AN FEAR
! A EHEFR Chilling indexes Whether met thechillig  Whether was a chilling
Location year ;
indexes year
AT 71 1 HEFE . 1.807 <
Shihezi 2009 Growth index on duly 11,807 i no
9 H 1 HAESHAYE . 397.521 g
The weight of reproductive organson % no % no
September 1%:397.521
22U H F . 254 =
Boll opening date:254 EYes
we A 7TH 1 HAFWEE: 1733 <
Kashi 2010 Growth index on July 1%1.733 i no
8 H 1 HM-Jsist / BT ¥ i . 0.294
The proportion of leaves weight in total % no % no
dry weight on August 1%.0.294
9 H 1 HAFHAS B i 413.128 ¢
The weight of reproductive organs on % no

September 1%:413.128

FHBS R T (9 HERR R TR | 25 RS F 4
FRVEDLETEMY , e 20 T A 10 T3 i A A
SR ETRFE bR , 25 612 FH Z W brilt 17
R, PR AR R E

HF & F W B B 5 R = MR AT
TR TR | TEGIIE I AN 32 08 1 AT $
T T A LA T LB N R A e SRR R AR i, A
T AR AL A T
32 it

FT COSIM FATEAR Y ()74 TR A 9 10 A1
T WA 24X ARl s DR T AP
SRR (LR A X A S s s X R U, I T B &
i SR ORI AT 25 13- LA SR F it
FEE PR T R B, A I B 4 i b G TE A R (1Y
TENPEFIA RO, SO PR HIAALL AR E H 15
HIVED) R S T¥8 1 Tid , & A efel <4
TR T T 05 S A 2238, St b n AR 5 75 2
SEAE B H I A 5 i BRI AR R O
FHTRED,

H A RIS EL A AN B 57 42 B S0 b i /g
A PR ARG T AU B A K s ), X B AR
B EMNPURE IR AR, H5i2 g F 0 iEmoe
FRAEYS 35 A LL , BSR40 o B | o Bk e
RS, SR H TS B S 3 7E A9 2 i
WL A R PR PRl 55 g, R,
AT ME R TR A8 2 3 09 & Ak, IR FH TR

GERAR LB I AR K S S ] A lk <
G BAUTHR MR A TGl 55 AR T 1Y)
Jrli.
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