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Forecast Methods of Maize Dwarf Mosaic
WANG Hai-guang, MA Zhan—hong
(Department of Plant Pathology, Chinese A gricultural University, Beijing 100094, China)

Abstract: Adopting growth model forecasting method, Markov chains forecasting method and regression model

forecasting method, research on forecast for maize dwarf mosaic (MDM) was conducted based on historical materials

about this disease and our investigation data in order to predict its epidemic and control this disease efficiently.

Forecasting system of MDM was built primarily. Growth model forecasting method could be used to make short—term

and medium—term forecasting for MDM of spring corn after having grown to certain phase and to make short—term

and medium—term forecasting for MDM of summer corn. Markov chains forecasting method could make probability

prediction of MDM and could be a reference to long—term developing trend forecasting of this disease. Regression

forecasting model could be used to make medium—term forecasting for MDM.

Key words: Maize dwarf mosaic; Forecast; Growth model forecasting method; Regression model forecasting

method; Markov chains forecasting method
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(X5).5 (mm)(Xe) (X7). 0, ( )
(Xs) (Xo) Xio), 3 o
1
I (1] (d) 3 11 18 25 32 39 46 51 60 67 74 81 88 95 102
Pl % 0.0067 0.0067 0.0100 0.0116 0.0183 0.0250 0.0800 0.1580 0.3860 0.4460 0.4520 0.4650 0.4730 0.4780 0.5080
5 1] () 4 11 18 25 32 39 44 53 60 67 74 81 88 95
W FR%  0.0044 0.0250 0.0350 0.0450 0.0930 0.3900 0.6250 0.6400 0.6700 0.7160 0.7500 0.7650 0.7720 0.7720
I 18] (d) 3 10 17 24 31 36 45 52 59 66 73 80 87
WilE e % 0.0220 0.0380 0.0720 0.0920 0.4220 0.6570 0.6670 0.7220 0.7350 0.7650 0.7750 0.8120 0.8120
B (1] () 8 15 22 27 36 43 50 57 64 71 78
W FR%  0.1070 0.1420 0.2430 0.6400 0.6850 0.6970 0.7800 0.8100 0.8330 0.8570 0.8570
Ff 1] (d) 8 15 22 29 36 43 50 57 64 71 78
‘ s FR%  0.0180 0.0210 0.0230 0.0300 0.0610 0.1180 0.2000 0.2350 0.2650 0.2780 0.3030
6 I 1] () 4 11 18 25 32 37 46 53 60 67
i FR%  0.0330 0.0400 0.0400 0.0850 0.1780 0.2500 0.3570 0.3970 0.4760 0.4900
P7 I 1] (d) 5 12 19 26 31 40 47 54 61

Wit #E%0 0.0800 0.1160 0.1280 0.2400 0.3070 0.3950 0.5470 0.5780 0.5820

2
( hm) () ( hm) ()

1968 30 2 1985 30 2

1969 16 1 1986 70 3

1970 20 2 1987 40 2

1971 5 1 1988 50 2

1972 10 1 1989 100 3

1973 20 2 1990 80 3

1974 30 2 1991 90 3

1975 130 4 1992 170 4

1976 89 3 1993 160 4

1977 57 2 1994 190 4

1978 50 2 1995 180 4

1979 70 3 1996 250 4

1980 25 2 1997 220 4

1981 10 1 1998 180 4

1982 20 2 1999 200 4

1983 5 1 2000 130 4

1984 10 1 2001 120 3

;1 <20 hm?,2 20 ~63.5 hm%,3 635 ~130 hm*,4 =130 hm’,
3
X Xa X3 X4 Xs X X5 Xs Xy X Y
1 Mol7 7.48 38 1167 39 1658 405 00315 10995 2081 0000  87.90
2 107 7.24 52 14.09 5.1 19.39 42.8 0.0102 699.3 160.2 0.917 40.10
3 107 7.28 4.6 13.19 4.5 19.32 419 0.0205 997.6 183.4 0.917 73.40
4 8112 6.39 35 12.56 4.6 18.24 38.7 0.0420 1303.1 210.7 3.708 89.30
5 2 8.20 11.3 13.10 429 19.70 38.8 0.003 9 657.0 188.0 5.015 23.70
6 Mol7 10.20 2.3 14.40 415 22.70 6.1 0.1111 1080.0 60.0 0.000 50.69
7 1 10.20 2.3 14.40 415 22.70 6.1 0.0727 925.0 240.0 0.330 43.64
8 330 10.20 23 14.40 41.5 22.70 6.1 0.069 8 1005.0 240.0 1.630 50.58
9 Mol7 8.26 15.5 12.58 14.2 15.54 65.1 0.0270 926.0 214.0 0.000 100.00
10 303 8.26 15.5 12.58 14.2 15.54 65.1 0.000 0 245.0 64.0 9.894 4.55
2 (1) (Logistic growth mod-

el). (Gompertz model)
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(2) 3 Y , o XX,
(2 , X53.X4. X5, X6, X7 X5 Xg  Xig SAS6.12
,m
4
KOG Fe A5 2 51 [ Q S re
P f)3% 45 1 3 19 K A5 5 x = 1/[1+237.5497exp(-0.06323t)] 0.201 600 0.124 50 0.705 0
P [y ] 31 2% A58 24 x = exp[-6.9310exp(-0.02564t)] 0.081 230 0.079 05 0.8811
P 1) 75 A /R BE 25 x = 1-exp{-[0.006205(t-1)]"*"*"} 0.236 100 0.134 80 0.654 5
P2 [1) 1% 48 b 7 14 K A x = 1/[1+73.8135exp(-0.07160t)] 0.339 700 0.168 30 0.762 3
P2 1 X BT 7% B 2 x = exp[-5.3030exp(-0.03770t)] 0.145 200 0.110 00 0.898 4
P2 (1155 Afi R A5 78 x = 1-exp{-[0.01504(t-1)]'***"} 0.174 000 0.120 40 0.878 2
P3 (1312 45 17 75 1 K A A x = 1/[1+24.3685exp(-0.06516t)] 0.280 500 0.159 70 0.783 3
P3 {7 %] ¥ % 2 x = exp[-3.6426exp(-0.03857t)] 0.142 900 0.114 00 0.889 6
P3 (185 Afi K A5 78 x = 1-exp{-[0.01831(t-1)]'*"**} 0.146 300 0.115 30 0.8870
P4 1) 32 48 1 5 18 K AT x = 1/[1+7.2569exp(-0.056971)] 0.131 200 0.120 70 0.847 6
P4 (1 [X] H1 5% A5 7Y X = exp[-2.4255exp(-0.04058t)] 0.095 330 0.102 90 0.889 3
P4 1) 5 A /R BE 5 x = 1-exp{-[0.02534(t-1)]"***"} 0.096 880 0.103 80 0.8875
P5 [1)3% 45 i 3 1 K A5 5 x = 1/[1+98.8716exp(-0.053811)] 0.022 760 0.050 29 0.8319
P5 F7 %] 3 9% 24 x = exp[-5.3291exp(-0.02068t)] 0.009 119 0.031 82 0.9327
P5 [1) 5 A /R 455 51 x = 1-exp{-[0.006131(t-1)]'*"*%} 0.014 750 0.040 48 0.8911
P6 11732 45 17 75 1 KA X = 1/[1+43.0119exp(-0.06157t)] 0.022 190 0.052 67 0.927 7
P6 1) X B 155 1 x = exp[-4.4255exp(-0.02895t)] 0.007 303 0.030 21 0.976 2
P6 (185 Afi K A5 784 x = 1-exp{-[0.008466(t-1)]'"*'*} 0.040 710 0.071 34 0.867 4
P7 (132 18 17 75 1 K A x = 1/[1+14.5883exp(-0.05482t)] 0.014 410 0.045 37 0.956 9
P7 ¥ X BT 7% B 2 x = exp[-3.1667exp(-0.03130t)] 0.008 856 0.035 57 0.9735
P7 175 A7 R 5 25 x = 1-exp{-[0.01289(t-1)]"*"*%} 0.027 870 0.063 10 0.916 6
3 74.22% .77.85% .88.57% .59.20% .74.28%  88.91%
’
(1) P1.P2 . P3.P4 P5 P6 .P7

45.07% .
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, .4 ( 4 4 o
s ) P4 P7 , o
, 3 3 ,
., P1 10 :
,P2 ,P3 5 1:Y=-71.894+0.812Xs+0.112Xs (R*=09178,
,P4 4 ,P5 P=0.000 2)
7 ,P6 6 2:Y =-49.042 +0.878X5+0.091X5-3.007X,,
P7 : (R*=0.964 2, P=0.000 1)
78.69% .84.38% .85.10% . 3.Y=-127.782+6.001X,+1.203X4+0.108X5—
88.57% .83.26% .92.31% 88.91%, s 2.363X,, (R*=0.987 0,P=0.000 1)
4.Y=-135.500+6.237X,+1.205X,+0.106 X5+
, o 0.044X,-2.139X,, (R>=0.993 3,P=0.000 2)
(2) , 1987 ~ 2001 5:Y=-188.058+11.205X,-1.846X,+1.748X s+
(53, 0.106X+0.056X,~1.488X,, (R*=1.000 0, P=0.000 1)
66.7% s ,
5 1987-~2001 X1 X5 X6 X5, X9 X9 , X5.X4. X5, X5
1987 2 2 1995 4 2 ( 6) ’
1988 2 2 1996 4 2 (1) ’ 1.2.3.4.5
1089 3 2 10997 4 4 80.17% 81.76% .91.59% .
1990 3 2 1998 4 4
1991 3 9 1999 4 4 90.54% 99.56%, o
1992 4 2 2000 4 4 , ,
1993 4 3 2001 3 4
1994 4 2 °
%
1 Mol7 Model1 84.14 87.9 95.72 6 Mol7 Modell 54.02 50.69 93.43
Model2 86.57 87.9 98.49 Model2 54.59 50.69 92.30
Model3 84.57 87.9 96.21 Model3 57.41 50.69 86.75
Model4 85.66 87.9 97.45 Model4 52.59 50.69 96.26
Model5 87.74 87.9 99.81 Model5 50.49 50.69 99.61
2 107 Modell 41.18 40.1 97.30 7 1 Modell 36.66 43.64 84.00
Model2 49.42 40.1 76.77 Model2 39.50 43.64 90.51
Model3 40.51 40.1 98.97 Model3 39.89 43.64 91.40
Model4 40.44 40.1 99.14 Model4 43.37 43.64 99.39
Model5 40.01 40.1 99.79 Model5 43.65 43.64 99.98
3 107 Model1 73.86 73.4 99.37 8 330 Modell 45.62 50.58 90.19
Model2 75.77 73.4 96.77 Model2 42.87 50.58 84.75
Model3 71.88 73.4 97.94 Model3 4545 50.58 89.87
Model4 72.25 73.4 98.43 Model4 49.07 50.58 97.02
Model5 72.92 734 99.34 Model5 50.19 50.58 99.24
4 8112 Model1 105.48 89.3 81.88 9 Mol7 Modell 84.68 100.00 84.68
Model2 92.37 89.3 96.56 Model2 92.38 100.00 92.38
Model3 89.09 89.3 99.77 Model3 100.11 100.00 99.89
Model4 90.46 89.3 98.71 Model4 102.04 100.00 97.96
Model5 89.14 89.3 99.82 Model5 99.82 100.00 99.82
5 2 Modell 33.20 23.7 59.93 10 303 Model1 8.41 4.55 15.23
Model2 29.73 23.7 74.55 Model2 0.66 4.55 14.50
Model3 27.21 23.7 85.20 Model3 3.18 4.55 69.93
Model4 29.58 23.7 75.17 Model4 2.09 4.55 45.84
Model5 23.49 23.7 99.13 Model5 4.51 4.55 99.10
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