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EPIDEMIOLOGY OF RICE BLAST

IV. Development of forecasting models for disease prevalence
of rice leaf blast

Yih-tyang Huang

w B

ARALEEAMNERNFE CEBE S - M ERARRTRAL ZRBEZME
REMBTRENER - SHFREET > LSRR BENEDHRRTRAELS
PR EABRRARD  URBREABREE ; ARTXRISEHME - £LFZ=@H
F DZABZ REHBERRZEEBEX - I ERRAZ BES WY » BT LEE
B RAFAREA ; TARMME 30~ 60 X » FiEHAE=A L¥4 > THERER ;
MRE 68~ 71 FRITRBAEHZRE » A~ FW -~ b - AF - Bl ~ TEEAS
B2 EARANAREE ; ARZEAKS - RHBIERBHRES HRE= : H—
RANRTFRABZAR » FBENE - K- THREEN RR OGBS 15 EE%
B, MyEERME-

— 3l &

HRARETEB Ry TERTERESR ; BRLNFZSELAZERR -
B ~ FIB=8 AR ENE o Wﬁ%mr%ﬁwﬁf%MEMﬁﬁEELTﬁﬁ
e EHEHITHEE o
ﬁ%r%&m&%%%iaﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁﬁ’$%?M%Mom%ﬁw
BRYBBAR > ANZREAARE ; Bt 355 BRENTERNZ 5 : BB
RIS BB RE BB R ED— 8 A L LS TG EE ; SNENEE &
NM—BREN 2 RR B RR S SUE » ETIFMAT (AR ) FHB s -

- 22 -



ALBRBERREN B WHELE  FUBERPHENANAEY - 2R
EUENGEN ; FERHERBREFZERAERE » BB RBIFRE
2RE  LERLE > BB EY REHMGTEEM - RERITERME B &
GEBHEXANKEZIEE  EPRENRHERRERSBEMGEZ FREHDE
B REERBA BB REY  FRERRRERERK BB hikKHB
%o

EAE 1935 4 &E&wh&ﬁﬂfﬁrﬁ§ﬂﬁéwmﬁiﬁ%%§ Exé
SERES - QR BER TEENWES > panasnamses. gs
1980 % REREFREREZCEREES  AHEELEEBRRRTERT
FATEBRBIN » DL EBRMPREBTDY > REHE ; EREERREREN - E
BRRRTEZ SR AREGRLEFHAR am%am¢¢% TR LPE
- fA o ERRERRESBRNNAREEEZnrEl - Bt ATETE—
SEEANERRFEERRE (BT ) BLBRENRG K HE EBSHE R
Y HWHRBRFER TS PR F2 HRER - BHEERERARER
ERYIHENS EA -

N MEE A
eE | |
AYFRAZENBRSE ERARBRERN - RSB RS S BRE
anExtEzE258 (1203 piEn e BE—FRs BEE - B ETH
BIRAARI S FH~ AP~ A BRE-~ 65 TESEBENRBIRES KER
EEH - ERBRBREUS—IEERE LN (RBRREN) 2BERET ; i
ERTRGRRERMGREARFTBZHE - 4 HES EBAFRFRINE— o

SERHOELEREAAR (F2 —28 ) 2FEBEE (MT ) ~ Tk
BESE ( MAT ) ~FEBESE ( MIT ) ~ KBEE ( TR ) ~ % RE (RE
) - AREEEH (DS ) ~FHEE(WS ) ~BEXE(PR) ~BXKBAE(PD ) ~
REBE(EV)So

- 23 -



R BA~REFLE -2 L5 HEERBRETER (%)

Table 1. Disease prevalence(%) of rice leaf blast in Taiwan
from 1967-1978

F£ 5 & FH &4 =] = =¥ TtE =z 15
Year T P H C T C T N K H TT HL Average

56 5.45 5,01 8.99 9.53 12.53 4.94 12.62 8.44
57 1.78 4.53 8.81 6.69 13.57 6.27 7.61 7.04
58 6.37 4,17 12,89 14.23 10.21 33.43 18.73 14.29
59 1.65 12.04 16.12 14.52 13.14 21.57 37.87 16.70
60 1.66 5.38 11.62 7.66 21.85 27.17 15.28 12.95
61 2.09 3.25 9.79 11.56 23.79  16.96 39.51 15.28
62 8.24 13.48 16.84 21.34 28.74 34.48 56.41 25.65
63 2.33 4.52 7.47 9.86 12.87 19.58 27.06 11.96
64 3.00 6.97 19.16 14.94 30.64 23.62 31.21 18.51
65 5.78 5.48 14.25 11.20 4.84 26.92 35.55 14.86
66 2.83 3.45 7.71 3.60 5.31 7.70 7.51 5.42

67 2.36 1.97 10.66 17.64 22.91 9.86 6.34 10.25

Average 3.61 5.84 12.03 11.90 16.71 19.38 24.64 13.45

1) @ﬁ%ziﬁ_ﬁ% X 100

Diseased areas
Disease prevalence = X 100
Cultivated areas

1l

22 TP = Taipei, HC = Hsinchu, TC = Taichung, TN = Tainan

KH

Kaoshiung, TT = Taitung, HL = Hualien.



IL: Ilan
HC: Hsinchu
TC: Taichung

HK: Hsinkang
KH: Kaohsiung
TT: Taitung
HL: Hualien

B~ LEEAFETRENERRSERRENSZ 5

Fig. 1. Locations of weather stations from which
meteorological data were obtained for
development of disease prevalence fore-

casting models.
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Table 2. Tentative classification for category of disease outbreak
of rice leaf blast in Taiwan

B T X

District _ Disease prevalence (%)

[ 4 B OF b B OF % B F

Range Iight outbreak Moderate outbreak Severe outbreak

AdkTP 1.6- 8.3 < 4.0 4.0- 6.0 6.0<
FrH HC  2.0-14.0 < 5.3 5.3-10.0 10.0<
HfH TT  7.0-20.0 < 10.3 10.3-15.8 15.8<
HM TN  3.5-21.0 < 8.1 - 8.1-16.9 16.9<
B KH  4.8-31.0 < 14.1 14.1-24.7 24.7<
BH TT 4.9-35.0 < 9.3 9.3-26.9 26.9<
16 HL  6.0-57.0 <13.7 13.7-30.5 30.5<
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Table 5. Comparison of model predictions with observed disease
prevalence of rice leaf blast during 1979-1982.

B gl dkt FHWMH & & EH A BEA K IE &
District TP HC TC TN KH TT HL
i) X [ I | v \' Vi Vi
Model
Observed |6.47 7.21 14.76 16.46 30.44 38.42 34.81
68 | Predicted {6.03 9.73 17.69 16.91 27.72 21.99 34.86
Residual 0.44' -2.52! -2.93* -0.45' 2.72% 16.43°% -0.05!
Observed 3.46 2.93 12.00 8.68 7.08 4.76 22.14
69 | Predicted | 2.29 3.85 14.12 15.38 7.69 20.46 15.92
Residual 1.17® -0.92! -2.,12% -6.70% -0.61' -15.70° 6.22%
Observed 2.38 3.05 12.49 14.00 5.36 18.17 8.08
70 | Predicted | 2.02 6.31 13.26 12.09 8.12 13.47 10.68
Residual 0.36! -3.262 -0.75!' 1.91! -2.76? 4.70 -2.601
Observed 3.52 1.77 11.82 10.42 21.86 12.93 16.18
71 | Predicted | 2.10 3.71 10.76 15.53 23.04 9.51 36.87
Residual 1.42% -1.94% 1.068' -5.11% -1.18! 3.42' 20.697
EA - KBEERNERERZER
Table 6. Forecasts based on the category of disease outbreak
68. 69. 70. 71.
E I ER 0 AR OBER O AR BN A BEA BN
District | g oerved Predicted Observed Predicted Observed Predicted Observed Predicted
ik TP % % 2 b b &4 4 b
#FHr HC H 8 & & & s 2w &
G TC 2 % Fh s H Fh r i
& TN s s H H as s s e
= B KH % % b e b 4 e wh
HH TT % it & A 2 i =2 e
[ HL % % h H 7 3 H %
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Table 7. Contigency table of forecasts for category

of outbreak

iz | |
Predicted 5 E
Y B By om| T
" | B 8 2 0 10
8] 12 14
Observed Gl
% B 0 1 3 4
8 15 5 28
RN~ B—HHEGESBEIHBANES S K
Table 8. Relative percentage of predictions at
different category
by:| bl
Predicted & s
Total
Y B R OB L B ore
B’ il S B 100 13 0 36
o B 0 80 40 50
Observed
%8 0 7 60 14
100 100 100 100

N~ F—RAURSHES I

Table 9. Perceqtage of accuracy of prediction vs

.Observed categories

i<l (|
Predicted & 3
vy Bmh ms @ o
4 ey s 80 20 0 100
Observeq | & 0 86 14 100
%8 0 25 75 100
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EPIDEMIOLOGY OF RICE BLAST

IV. Development of forecasting models for disease prevalence

of rice leaf blast

Yih- tyang Huang

Summary

The influence of winter climatic variation on the regional disease
prevalence of rice leaf blast for 1967-1980 was studied by the correlation and
regression analysis. In most regions, disease prevalence of leaf blast was
positively correlated with February temperatures except Kaohsiung. In Taipei,
disease prevalence was also correlated with evaporations. Winter relative
humidity was positively correlated with disease prevalence in Tainan. Duration
of sunshine in February was positively correlated with disease prevalence in
Taichung and Hualien; on the contrary. negative correlation was found
between the disease prevalence and duration of sunshine in Kaohsiung.
Amount and frequency of precipitation in January were positively correlated
with disease prevalence in Kaohsiung; while in Tainan January frequency of
precipitation was negatively correlated with disease prevalence.

Seven regional forecasting models were developed; and the forecasts
were verified against independent survey data for 1979, 1980, 1981 and 1982.
Most of the forecasting models performed satisfactorily. The partial failure
of forecasts from the models was observed; this might be attributed to
extrapolating outside of range of original data for predictors or the effects of
some unexpected factors such as drastic change in the control method.
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