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Influence of meteorological factors on occurrence of rape clubroot disease
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Abstract: According to the meteorological data and field investigation of rape clubroot disease incidence

during 2008-2012 in Huangshan city of Anhui province, the relationship between meteorological factors and

rape clubroot disease incidence was analyzed by stepwise regression and path analysis. The result showed that

important climate factors affecting the disease incidence of rape clubroot obviously were the average temperature,

rainfall in first ten days and rainfall in the last ten days of September. A mathematical model for forecasting of

disease epidemic was set up.
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Table 1 Rape clubroot disease incidence

P R R % ?ﬁ]%ﬁﬂi%/% %%%ﬁﬁi%/%
Year The onset AV(?rage disease . The hlghest
of field rate incidence disease incidence

2003 0.11 1.05 5.67

2004 1.20 1.11 5.89

2005 1.82 2.03 7.80

2006 5.89 2.89 12.00

2007 9.06 7.12 21.07

2008 10.33 40.80 66.67

2009 28.96 10.33 45.78

2010 41.70 8.80 52.34

2011 71.10 19.49 54.40

2012 71.90 24.47 92.20
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P 9-10 HA G455 JLAHN I B e A0
(K2, R3), RHZELMEHE, 5AANERT. A
SRS T 9 A0 A xew 9 H AR &
Xo FI 9 JINAIBERE xip 3 3 DMHET(ER 4). F=
29776.6960, P=0.0043, fi#HIRE LXK T
0.99. Uil 9 A4y H¥i. 9 A BB &M 9 AF
) B W 5 R s e ok R D). LR T RR
H: Y=137.84-3.63X4+0.071Xg+0.0073Xy; (¥5E 2B
R’=0.99989, Durbin-Watson Ziit & d=2.4925).
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Table 2 Meteorological data in September

W Z/C B 7K t/mm

H I $/h AR IS/ %

Ay Temperature Rainfall Sunshine duration Relative humidity ng?iis/?
Year [A] H4F FH HY A HH FAE AW bBA R MR A bR bR THE R incidence y
X1 X2 X3 X4 Xq X10 X1 X2 X17 X8 X9 X0 X5 Xop  Xp7 X28
2008 25.0 269 255 258 299 5 159 463 56 65 75 65 83 79 72 78 66.67
2009 27.8 26.1 239 259 0 48 268 750 91 43 21 52 71 79 80 77 45.78
2010 284 28.0 20.7 257 60 84 484 628 73 67 15 52 75 75 82 78 52.34
2011 264 257 206 242 3 102 563 668 67 70 29 55 70 69 77 72 54.44
2012 25.0 21.6 214 227 488 230 294 1012 40 62 66 56 82 76 72 77 92.22

_|- i Tthe first ten-day period of a month; 4] The middle ten-day period of a month; i The last ten-day period of a month;
H 14 Average value of a month; H 7" Sum of a month. " [F] The same below.
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Table 3 Meteorological data in October

I/ C B 7K H/mm R $/h FRRERE % e 29
Tty Temperature Rainfall Sunshine duration Relative humidity Disease
L e L I e
Xs Xe X7 Xg X3 Xia X5 X6 Xp1 Xpp X3 Xpa  Xp9 X3zo X3 X3
2008 20.5 202 18.0 19.5 197 0 479 676 56 56 29 47 81 78 89 83 66.67
2009 214 18.8 19.1 19.7 1 38 20 59 68 54 8.1 6.8 68 72 68 69 45.78
2010 193 18.6 145 174 63 1285 196 1544 59 26 50 45 74 84 72 76 52.34
2011 19.0 194 17.1 185 92 399 390 881 39 53 36 41 73 75 79 76 54.44
2012 19.5 19.0 18.1 18.9 0 120 532 652 73 7.0 41 59 65 63 75 68 92.22
F 4 BLEVANERF
Table 4 Included factors by stepwise regression
P 9 H H¥if)E/C 9 A EABER i /mm 9 H My /mm %
. . . . . 0
Year Average temperaturein Ralpfall in first ten-day Ralnfall in last first ten-day Disease incidence y
September X4 period of September Xg period of September Xy;
2008 25.8 299 159 66.67
2009 259 0 268 45.78
2010 25.7 60 484 52.34
2011 24.2 3 563 54.44
2012 22.7 488 294 92.22
* 5 BREAY
Table 5 Path coefficient
R B s
Meteorological factor Direct action 4 ’ 1
9 H4y H¥JHE % Average temperature in September X4 -0.2755 -0.502  -0.012
9 H LAJF M & Rainfall in first ten—day period of September X9 0.8349 0.1657 -0.037
9 H T 4J [ & Rainfall in the last ten—day period of September X11 0.0662 0.0513  -0.460
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Table 6 Model testing

A SEME A iRz
Year Measured value Fitted value Fitting error
2008 66.67 66.6036 0.0664
2009 45.78 45.8250 -0.0450
2010 52.34 52.3942 -0.0540
2011 54.44 54.3727 0.0673
2012 92.22 92.2544 -0.0340
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