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Studies on the dynamic models of rice sheath blight expansion with time in
riparian rice region, Jiangsu province
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210014, China)

Abstract: The rules of the disease spots height and disease plants of rice sheath blight with the time variation at the
growing season of rice from 2014 to 2015 were studied in riparian rice region, Jiangsu province, and the simulated models
were analyzed. The results showed that the rice sheath blight extended as the time passed, and then the method of curvilin-
ear regression was used to simulate the dynamic models of the disease and time by SPSS. The quadratic function, cubic
function, power function and the Logistic function were selected to simulate the model and the fitting degree were good by
the comparison of test parameters. Logistic function was the best in the five functions. Finally, the Logistic function for the
disease spots height was constructed, the characteristic values of Logistic function were calculated as 12.79 d for ¢, and
42.5 d for t,, and the curves turning point was 27.42 d. The characteristic values for disease plants of Logistic function

were 12. 89 d for ¢, and 18. 16 d for ,. So the period that the disease expanded quickly occured the date between 13 to 42

d after the beginning of the disease appeared, and the best time
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to prevent this disease was the first 13 d.
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Table 1 The survey data of the disease spots height and the disease plants of rice sheath blight

2014 4F 2015 4¢
mﬁ(}j;éﬁ A ] e BT A . 2B ] e BT A .
(F-H) HOTHT 5 B ( cm) IR (F-H) HOTRT 5 FE (com) TR
1 07-18 2.62+0.23 5.2+1.6 07-17 3.01+0.25 5.8+2.6
6 0723 7.25+1.49 22.4+2.3 0722 5.92+0.54 12.0+£3.2
11 07-28 11.60+3.44 49.2+10.4 0727 8.54+1.95 34.0+18.8
17 08-03 25.00+1.30 107.0+13.0 08-02 22.34+0.68 69.8+28.7
22 08-08 28.35+1.76 159.0+14.6 08-07 23.82+1.05 90.2+38.7
27 08-13 33.92+1.59 206.0+6.4 08-12 31.54+1.14 112.2+34.9
32 08-18 37.50+1.62 265.4+21.1 08-17 33.94+0.75 152.6+29.6
37 0823 40.1212. 64 256.6x18.7 08-22 38.960.91 177.042.5
42 08-28 44.90«1.10 273.0+15.9 0827 41.82+2.01 226.8+27.6
48 09-03 47.54+1.41 273.4+18.1 09-02 46.26+2.74 244.2+21.5
53 09-08 47.90+1.29 273.8+17.5 09-07 49.86+2.32 252.6+19.2
58 09-13 54.10+1.09 280.4+16.9 09-12 54.42+2.87 257.4+16.8
£ GHAFRHREESENESE ARENHEADSERERE 2.2 BRESSSHES AR

¥R
Table 2 Value of R’ for the dynamic models between disease spot
height and the disease plants of rice sheath blight

2014 2015

ik BEEA o WREROLA o

b T 5 8 b T 1

ek R 0. 956 0. 880 0.979 0. 980
XHEL R 0. 848 0.811 0.795 0.722
PR ER R 0.419 0. 390 0.357 0. 290
IR 0. 989 0. 968 0. 988 0. 980
=R EREK 0. 989 0. 980 0.988 0. 995
AR 0. 764 0.707 0. 827 0. 838
FERREL 0.978 0.970 0.943 0.950
S HR%L 0.715 0. 740 0. 604 0. 605
HK PR 0. 764 0. 707 0. 827 0. 838
TRELREL 0. 764 0.707 0. 827 0.838
Logistic PR%L 0.943 0. 955 0.967 0. 990
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Table 3 The dynamic models and its test results between the disease spots height and the time of rice sheath blight

GO A FEAIF2 ik R? F1{H

2014 Ltk R B Y=5.433 00+0. 892 00x 0.956 216.433
IR RS Y =-0.276 00+1.505 00x—0.010 00x> 0.989 404.423
SRR Y =-0.770 00+1.621 00x—0.015 004 +0. 000 07x° 0.989 244.618
TR Y =2.272 0078 0.978 436.719
Logistic PR%L Y =1/(1/56+0.192 00x0.913 00%) 0.943 165.465

2015 2R Y =2.775 00+0. 924 00x 0.979 468. 186
IR RER Y =-0.295 00+1.254 00x—0. 006 00x> 0.988 377.900
IR PR Y =-0.022 00+1. 190 00x-0. 003 00x*-0.000 03 0.988 225.185
T REL Y =2.145 00478 0.943 164.709
Logistic PREX Y =1/(1/57.6+0.226 00x0.915 00%) 0.967 291.827
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Table 4 The dynamic models and its test results between the disease plants and the time of rice sheath blight

AEf LY R R K R? F1H

2014 2t pREL Y=21.199+5. 415x 0. 880 73.255
ZIREREL Y =-37.570+11. 727x-0. 107x* 0.968 134. 186
=R Y =-13.829+6. 159x+0. 1355 0. 003x° 0. 980 132.610
TR Y =4. 645507 0.970 322.724
Logistic PR% Y =1/(1/281+0. 099x0. 856%) 0.955 210. 751

2015 L PERRAL Y =-12. 608+5. 045« 0. 980 488. 059
TR REL Y =-16. 194+5. 430x-0. 007> 0. 980 224. 403
SRR Y =6.579+0. 089x+0. 226x> -0. 003> 0. 995 574.215
T RREL Y =3.616x"%2 0.950 191.972
Logistic PR%X Y =1/(1/264+0. 140%0. 881%) 0.990 986. 128
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Fig.2 The graph of Logistic models between the number of disease plants and the time of rice sheath blight
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