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Effects of Meteorological Factors on Soybean Sclerotinia sclerotiorum in Sanjiang
Plain and Related Prediction Model Establishment
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(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences/Scientific Observing and Experimental Station of Crop Pests of Jiamusi, Ministry of Ag-

riculture , Jiamusi 154007 , China)

Abstract; In order to predict the development of soybean Sclerotinia sclerotiorum accurately and timely , the occurrence of scle-

rotia at fixed point in Sanjiang Plain from 2004 to 2012 was surveyed,and the relations between the incidence of sclerotia stem

rot and 6 meteorological factors at soybean flowering as well as the apothecium number was studied by stepwise regression and

path analysis. And the stepwise regression prediction model of soybean sclerotia stem rot was established. Results showed the

precipitation , average temperature and apothecium number in July had vital impact on the incidence of soybean sclerotia. The

prediction model could forecast the occurrence of sclerotia for about 20 days in advance,and the forecasting incidence was ba-

sically consistent with the actual results in 2012.
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Table 1

Disease incidence of soybean sclerotia and mean values of several

meteorological factors in Sanjiang Plain from 2004 to 2012

i Al [/ STs ERNE P (R 5 4% i T TE R Y
Ve Temperature/°C Precipitation/mm Sunshine hours/h Field sclerotia number per 20 n? Disease
X, X, X, X, X; Xq X, Xq X, Xy index/ %
2004 18.67 19.04 19.86 79.66 92.67 78.14 311.23 318.74 297.09 21 19.32
2005 15.21 19.24  20.44 75.42 77.97 68.57 291.14 289.54 294.67 14 11.52
2006 14.39  19.03 19.61 81.38 88.27 77.97 308.09 327.08 298.49 22 20. 14
2007 13.81 20.32 20.88 62.56 63.47 68.63 282.54 301.94 301.25 10 18.25
2008 15.12  19.78  20.18  62.57 74.94 72.81 299.12 307.59 298.44 12 17.36
2009 18.71 19.06 19.75  77.1  92.64 76.74 281.15 338.23 304.17 26 22.18
2010 17.34  19.11 19.77  78.2  89.97 78.75 281.25 281.01 317.58 20 20.13
2011 15.26  20.06 20.61 57.32 69.43 56.67 282.29 299.79 286.95 10 17.52
2012 15.87 20.31 21.14 57.13  59.7  52.17 285.79 281.31 344.49 9 13.25
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Table 2 Complex correlation and F-test Table 3 The matching results of the simulative
. ] ] equation with meteorological factors
fii ¢ CKsfE P a g
Partial correlation t-test value P-value FEA b I &Rz
Sample Actual value Predicted value Fitting error
r(y,X;) = =0.9965 16.9413 0. 0004 19. 3200 19. 4321 ~0.1121
r(y,X;) =0.9994 39.4039  0.0001 2 11.5200 11.4473 0.0727
r(y,Xs) =0.9987 27.4896 0.0001 3 20. 1400 20.2240 -0.0840
r(y,Xg) = =0.8911 2.7776  0.0691 4 18.2500 18.2292 0.0208
r(y,Xg) = —0.9655 5.2434  0.0135 5 17.3600 17.3491 0.0109
r(y,X,) =0.9966 16.9863  0.0004 6 22.1800 22.0787 0.1013
7 20. 1300 20.1076 0.0224
FH & 2250 Correlation coefficient R =0.9998
8 17.5200 17.4676 0.0524
F{H F value F=672.5418 Df = (6,2)
9 13.2500 13.3344 -0.0844
P-{fi P-value P =0.0015 — o ,
B 2.3 SREAFEXEEZRERENBERZSH
TR N oo . oo o
. . §=0.1518 AL 538 A A 3 A O B T X
Residual standard deviation
/. . —
R SR 6 -6 AR (X,) 7T A
P 5 1 R ra s,
Ra =0.9990 SR (X,) 7T AFBREKE (X5) .8 A FHREKE

Adjustment of the correlation coefficient
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Table 4 The path coefficient of meteorological factors and the disease incidence

AT T it X it X, it Xs it Xe it Xg it X
Factors Directly Through X, Through X, Through X; Through X Through X; Through X,
X, -0.5317 - -1.7403 2.1013 -0.0415 -0.039%4 0.6710
X, 3.0786 0.3005 - -3.0458 0.0893 0.0634 -0.9134
Xs 3.1621 -0.3533 -2.9653 - -0.0946 -0.0765 0.9583
X -0.1098 -0.2010 -2.5054 2.7237 - -0.0725 0.8160
Xg -0.1366 -0.1534 -1.4280 1.7706 -0.0583 - 0.6768

X1 1.0136 -0.3520 -2.7742 2.9896 -0.0884 -0.0912 -
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