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Impact assessment of cold-dew wind on
double-cropping late rice in Jiangxi Province
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2. Nanchang Institute of Science and Technology, Nanchang 330108, China)

Abstract In order to quantify the impact of cold-dew wind on double-cropping late rice in Jiangxi Province.an impact
assessment model and grading standards of cold-dew wind to late rice were studied based on 1981 — 2013 daily
average and minimum temperature data from 81 stations,and 1991 — 2012 disaster investigation data of late rice from
14 agricultural meteorological observation stations. The model was verified through sowing by stage experiment data in
agrometeorological experiment station of Jiangxi Province during 2010 — 2013. The results showed that the decreasing
extent of temperature,averge temperature of the process,extreme minimum temperature,and low temperature duration
had the same important role in the chilling injury of rice. Four factors appeared at the same time or part of four factors
appeared could cause different degree of chilling injury. Considering the above four factors, the assessment model and
grading standards of cold-dew wind to late rate were established by using principal component analysis method, and
were tested through sowing rice by stage. The testing results proved the assessment and the actual grade were 80%
identical,and the accurate rate of model used to assessment two obviously cold dew wind weather process in 2006 and
2011 reached 87.5% accuracy. The model established in this paper could be used to quantify the impact of cold-dew

wind on late rice of each county (city). When the index of cold-dew wind was more than 0.70 (severe damage cold-
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dew wind) the yield reduction rate of late rice was more than 15% ; When the index was between 0. 50 — 0.70

(moderate damage cold-dew wind) the yield reduction rate of late rice was between 10% — 15% ; When the index was

between 0.30 —0.50 (slight damage cold-dew wind) the yield reduction rate of late rice was between 5% — 10% .

Keywords rice; cold-dew wind; assessment model and grading assessment; principal component analysis; Jiangxi

Province
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Fig. 1 Distribution of 14 agricultural meteorological

observation stations in Jiangxi Province
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Table 1 Statistics results of main impact factors about the low temperature process
during September to last ten-day of October(1981—2013)
Ei=E 7
" X,/ X, /C X,/ X, /d
Index
% K1 Max 16.0 21.8 20.0 14
& /ME Min 0.4 13.5 6.0 3
S {H Mean 4.9 19.0 14.1 4.7

TE X0 X X X 2 AR 2R T 8 UK el 78 i DRI T W B2 o R 5 Ll iy I T AN

R HE. TR

Note: X, is decreasing extent of temperature, X, is average temperature of the process, X3 is

extreme minimum temperature,and X, is low temperature days. The same as below.
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Table 2 Correlation coefficient matrix among impact factors
AN
X, X, X, X,
Impact factors
X, 1. 000
X, —0.496" 1. 000
X; —0.665" 0.911" 1. 000
X, 0.311" —0.126" —0.308" 1. 000
oo FORAHRRECGEL 0. 01 K19 B F ML .
Note: ** represents significant difference at P<C0. 01.
F3 EHSWMBEEMIS®E
Table 3 Eigenvalues and contribution rates of principal components
¥ ER(XIZN Ty E TR/ % ZRTHR/ %
Component  Eigenvalue  Variance contribution rate ~ Cumulative contribution rate
1 2.52 62.92 62.92
2 0.93 23.29 86. 21
3 0. 50 12.43 98. 64
4 0.05 1. 36 100. 00
F4 B2HBEFEHEER F, =—0.11X, +0.37X, +
Table 4 Load matrix of the first three components 0.16X, —0.91X, (4)
EuH T A ¥ Component K FoFy AR RS — 58 = . RE
Impact factors 1 2 — TN R A RCE T N SR G A,
X, —0. 80 —0.10 EI]
A1 Az
X, 0. 88 0. 36 F = F F, 5
’ VI
X. 0.96 0.15 . . N . - fo
’ 7 K FARELEE ERS AL 4 0ERSE —
al e % AR AT AR 2 (5) T 78 3 A £ B
F=—0.40X, +0.50X, +0.49X, — 0. 44X,
®5 M2TEFHIEDE %)
Table 5 Eigenvectors of the first two components . . e y
M5 C6) Bl i+ 825 5 F o158 51, 255 15950
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fmpact factors U . U 7 252 R AR T o T 8% XUEE B (CDWD 5
X —0.50 —0.11 XK
X, 0.55 0.37 CODWI=1—F P
X, 0.61 0.16 Hp
X, —0.27 —0.91 CDWI =1+40.40X, —0.50X, —
0.49X; +0. 44X, (8)
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Fy, =—0.50X, +0.55X, + 5 R AR VIR R ok P - 48 AR A g e AR AR IR
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Table 6 Actual disaster grade and its corresponding CDWI

FEFR KI5 % Index of cold-dew wind (CDWID)

FLBR R E G

Actual disaster grade

T

Average value

85 Y6 {43 i 1
Distribution range of

85% values

AR Ak

Variation range

2 G E Light 0. 37
i B 1 3 Mild 0.59
T ¥ G #E Severe 0.78

0.19~0.52 0.30~0.50
0.48~0.71 0.50~0.70
0.63~0.99 =0.70

x7T EENELNSRE

Table 7 Grading standards of cold-dew wind
Ei=E4 RIERE KEFHR
Index Occurrence degree Disaster grade
CDWI<20. 30 TR E 0
0. 30<<CDWI<20. 50 ez 1
0. 50=<CDWI<20. 70 W 2
CDWI=0. 70 HE 3
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Table 8 Results of model verification about sowing experiment by stages

I CAE-A-HD AL A5 2% SEPR AR K SEIR
Sowing period Assessment grade Actual grade Result

1(2010-06-17) 7 BLIE R KRR

2(2010-06-26) A BLFERR KRR

3(2010-07-06) 2 2 NG

4(2011-06-10) K IIERE MR A

5(2011-06-21) 2 2 J

6(2011-07-06) 3 3 J

7(2011-07-20) 3 3 J

8(2012-06-17) A IR MR A

9(2012-06-26) 1 1 NG

10(2012-07-06) 1 3 X

11(2013-06-18) 0 2 X

12(2013-06-23) 0 0 J

13(2013-06-28) I IE R KRR

14(2013-07-03) 2 2 NG

15(2013-07-08) 3 3 J

T X BRI B S TR Y e — B AR

Note:~/ is consistent; X is inconsistent between assessment and actual level.

2.4.2 NS

2006.2011 4FVLVG 4 3 T B B 1) FE 58 KUK S
AR, 2006 4 FEFE K BUT )R 5 K VB
2011 AFEFE BN BLAE 9 H 19—26 H . WA 44 %
¥R RS AR 17. 0~22.0 C, £FXFiX 2 €
8 KA B VI VE 48 AR5 R L 8 T I G X 3 43
RO AT TR FEPA, WAL R R, X 2 ¥
78 XA S R 43 g A R DX BT el e
G218 A BT AL AN Z R SF 4 Hoh 2006 4F
b= S = = = = S e | = N7 = O
B M 7 U T, O B2 SR AT 30004
2011 AP e B VR BE B R BT R B KB B R
BE 2B TTEEMKHBEELZNSHEZK,
W A 8™ 40 % L b

I FH 2 8 IUPTAG A5 R0 RN A5 ME X 2006,2011 4F 4%
WA (B FEEE N ERHATIEAL A5 R R 9, W
FOFHLTE 16 MEAR D H 14 NEIHELR S
SEPR & A A G 5E A — B0 VAL ME R R 87. 5%, 1
B2 ANEIPAEE R LR R AE SR E T FR R
THEAIEH RV S5 R 5 L PR K E R A A
R R WA T LU A% T S B AR 7R R R AR
1) FE F R ik B 047 9 35 DEA .

3 ZwEitie

VL VY45 W A JE 57 MR R — e 4 F 3~8 d, D EAT
ik 14 dsEE IR 1.0~7.5 C, fit K FEIR A &
16.0 °C;90 % i BRI PR 17.5~21.5 °C , H
5 06 B R AR i B (IR AR T B 2 10 CCLATF



5% 2 3

MR 45 - V79 48 X2 W e 78 gl XU M 3T A 113

®9 20062011 ERPETH(R)EBENTEHEREEEKE

Table 9 Model verification and assessment grade of cold-dew wind of
each investigated city (county) in 2006 and 2011
B E 0y AR 4521 BN 3 45
Station Year Assessment grade Actual grade Result
B Xinjian 2006 3 3 N
% Shanggao 2006 2 3 O
B # Yihuang 2006 3 3 N,
_F5¢ Shanrao 2006 3 3 N
# 1| Lichuan 2006 3 3 J
IR Lean 2006 3 3 J
77 % Wanan 2006 3 3 J
Fid Xinjian 2011 2 3 O
#E% Jinxian 2011 3 3 N
™ & Nanchang 2011 3 3 N
4 Y Anyi 2011 3 3 J
k& Yongxiu 2011 3 3 N
#8 E Duchang 2011 3 3 N
{2 Dean 2011 3 3 J
J~ B Guangchang 2011 3 3 N
Jk# Yongxin 2011 3 3 N

E O BIRRIEAGE G S PR g e 2 — B2 1 DY,

Note:~/ is consistent; O differ a grade.
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