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Table 1. Host-,weather-,and pathogen-factors to be integrated into

forecasts of disease occurrence. (Goto, 1962)
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Factor affecting disease occurrence
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Table 2. Forecasting models based on spore trapping (Ichikawa,1965)

A 44 =R AR i e ]
Leaf blast Panicle blast
Month H O O# =K r {8 H O K r {8
Model Model
7. 4 y=1.99X+6.89+5.74 +0.66 | y=0.77X+27.75+27 .68 +0.60
5 y=0.23X+7.6444.80 +0.67 | y=0.78X+21.74+21.24 +0.60
6 y=0.09X+7.65+5.57 +0.67 | y=0.27X+21.67+19.85 +0.71
8. 1 y=0.09X+7.34+4.90 +0.67 | y=0.45X+17.81+18.14 +0.66
2 y=0.08X+6.814+5.00 +0.74 | y=0.26X+16.24+14.00 +0.83
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fat

— ¥=55,5-22.1 logx

# &
Percent Neck Blast

Degree of silification (flag leaf)
& — ~ #IZER L AR AR R AR 2 B R
Fig 1. Correlation between degree of silification in flag

leaves and percent of neck blast (Hori,1963)
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Table 3. Types of weather conditions in each year and the

occurrence of blast (Osaka Agr. Exp Sta. 1954)

AR FHEHEE HHAH <A +th: /\H JuA +H

Type iziSZyed Hay Jun Jul Aug Sep Oct

A Air temp. av.t av.+ AQ.— av.,-wavdljav.-vav av.
Rainfall av.t av.t+ av.t av.+ av.+ av.+
Sunshine av.t av, av,- év.—— av. av.

B Air temp. av.,t av. av.vav.t| llave-~av.l av. av.
Rainfall av.- av.- av,- av. av. av,
Sunshine av av.++ av,- avy-- av.wav.t av.-

C Air "temp, av. av.+t av.,-- E_ébi;} av. av,.+
Rainfall av av,-- av. :av.-—: av.+ av.++
Sunshine av, -~ av av,- ;_ﬁf:jj av, - av,-

D Air temp. fé;f;1 av.+t r;;“1;1 av av. av.
Rainfall : av. | av.t+ ;av.+ : av.+t av., av.-
Sunshine L4§Y:J av.s/av, - L?X_ifi av av.t av.t

E Air temp E—:;:] Eﬁ%ﬁf 1 :;;:;£;~+|ré;;1—: av. E»;;T::
Rainfall :av.+: ”av.—-ﬁ : av,-- :;av ——f av.-- | av.- E
Sunshine LJ;J iﬁﬁ:” LEEft_JUﬂEtb av. : av. |

av. average; av.+ higher than average; av.++ more higher than average

av.- lower than average; av.-- more lower than average

weather conditions that
suppress blast occurrence

weather conditions that i
stimulate blast occurrence }

[

Weather conditions that
cause heavy outbreak of
blast

weather conditions that
strongly shppress blast
occurrence

RS ENTER - EE LR fE8E% (Analogue techniques) HIER ° EAHE

’ 19804*:#3%&(47’@&%%?&%%&1#5{5@%& T8 (BREEEETFEME) ETRTE
(BFEREERTEME) » HBEEKELWERE  TUBRBZHERBRE TR -REE
%ﬁﬂ: %ﬁbﬁ?‘%é TEMEFRTEEIRITELERE > BR - WENER » #5

MTHRSH © OMTEMNLRBALTERS o @Gt~ BEES » FITFHHEEL
FER o O BRI FLT Eﬁuﬁlﬁlﬁﬂﬁitﬂiiﬂi B bR » BRHEILALE
TR A o &R FRBERRITBRAE AT o
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EALHE  PERBRTER ~ BEWE » BRETEE - FITHE : TH80REH
RUILTFFR ~ BNWELTHE - SHEE : THREBNE > ABYLTES - 575
MR IR S BENE S KR ER s HRETEE o BHBE : THSE -~ B
HRSEFER - GHME : THRE S BWE s DRULEES - {HEHE : oK
B~ HREFER » BWELTER - HERRH B ETNE — FRET o B8E
WERNERMEES R » PR -

BHHM:79E 3 8 24 H
BAEN : hEEEER RS

THEE "
Fg@@ce)  107(C) A=Y
BRGE  (nm)  +43.9(mm) 4 (j@;(ﬁc)
H IR 8L (hr) -9(hr) T@ / - +116.7(nm)
i B 7.4(hr)
H.10C) S e
+11.4(mm) S e
6.2(hr) H i [FEE
’ i +0.53(C)
- / E +9.3(mm)
q;ﬁl(ﬁcf PR Vgl o7mw
L o
é?+103 gy BT /./
25 793hr‘)_) = >
"\"' AEE
+1.3(C)
+6.6 (mm)
-7.0(hr)

D

+3.2(7C)
-9.6(mm)
-4.6(hr)

B =~ SERELZE (12~2F) KRUHEPES B
Fig.2 Comparison of winter weather pattern for the present

year with the pattern of normal year.
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(2) ERMARERBEFMGH > SICHZFHA A
IR O R R BIER VR L YER A S 2R £ R B
WEIBRERFHREEEY > HRREAERESE  ME—KHRIEZRE
R - PREBEARN-RARERBEARER » MRHAMNIERE o
AR R AR IR R —{E A = RERT20K » W REHRGZHE »
REEBERIRE » T REZEBERTEHNER - REEARKERZH
FIYEMEER 570 ~80% o

20U ~ EEFABVE 2 E 4 AR ~ RIS THIERYE (V) \k 1984)
Table 4. Meteorological conditions as the basis for

forecasting large area occurrence of rice blast

(Kobayashi, 1984)

= R - & =) ® & i <) e
Factor Ordinary meteorological observation Microclimatic observation
HE & EREH TFHEH  LFEMESTN RE

Solar /NFr200cal/cm®, H R R B 2/ o

radiation

FekE 19-8HRF » % [ N BAE AR RN 170 72 Lmm/hr Rz

Rainfall LUF » {H{E5EFN4.0mm/hrll E o

J. 21-6 BEREE FERA 10emB g EGET 2 21~6F I EET 2
Wind 0.50m/s © 2.5m/s » —HFEREA 2
speed 4.0m/s o

B’ OE 21-6RF 3R EEB5%LL | o _

Relative

Humidity

E. 18-6HF AR IOCLA L ©
Temperature

& & fEE HEEREREEA (K1) (H2) -

Dew

AR _ TERR S 10emEf iz b & 585
Penetration AR ] R LI T O R 58 iR
Percentage FERBHEEBAEE

0.08A k °
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KA~ KHPAERR Z HEEZLHE (H1) (SRR H 2 218F) (/)b 1984)

Table 5. Estimation criteria for dew in rice fields.(R1)(No Rainy
day. 21lhr)(Kobayashi 1984)

21 EEBIO(FRIBE » FBJEE) servvrerrerrrerettsttutcnitniiniinicinnnes AL
1

IR EEIOIDNT » NEE » BEEZEEI0LLTD sececcccccnecnnes 2

“ATZE 2Wis3)  TATZE =Woyq ceeeereeeernnensnnsseisnencsiesssons EiEE
2

LATZE < Wig B ATZL € Way seeerrrmentmnnnnnninniensssnessennen 3

-AT%?% Woq sereeeteeesrtnmettimimniciiniiiciieiitniimtcnann Hit %
3

—AT = Wy cevserreseemtemitmenininiiiiiiiiteisiiiieiiiaiecscins 4

_W21> 3.0111/5 ............................................................ ﬁ;’%%
4

_W21> 3.0m/s ............................................................... 5

Rl EEIEENHEBE  rerrererecrecssttnttcitnitiiiiiiiiieniniinn, EHEE
)

_ZIﬁzgtiﬁ% #9000 00000e0000000e00et0tcctsncttercsetacnccrcasesstasenrtaseasane 6

-RH»12) =2909% B W < 2.0 /S tereererttttititiiiincieiicianannas BiEE
6

“RH21 <909% X W = 2.0m,/5 seerermsrmssnsnesnnnnsnsncsncnns i eioe

if) 1) BRI 5 2REFAHEB - 2) AT2! 188~21RRER TER(C) o
3) Wy I8 Z BUER AR (n/s) o 4) RHay 5 21 BHEEHERE (%)
A E— MK SRR G LR REH -

KA KHAKE R ZHEEELE (H2) (WRZHETBEEME) (/4h1984)
Table 6.Estimation criteria for dew in rice fields. (R2) (continuing

dew formation after raining)

Wik » 8> BRE o YNIHZHZFEIBRLIRE » EHIZIEZ HEER Scal/cn®
DUTBHIRR RS » JREBS%LAE » BH2.5 m/s FKiff o
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(3)

FI FE AMeDASE i ZERG BV THIIE € 22728724225
| F AMeDAS & 1 FH I ZERS BUiG 1 J7 1R BLASTAM o AR = FRllivk 1%
RS SERL - BUKREREREEEIEENATERL » MEREEE
M ESEEAEERE - CEREES » RBEETE - —ARARBE
i RRERE R E B R » R A R » RIS H ZFHEE LI H 2 B
HE o HEPIL » B1977ERLE » FIAI976FE KRBT HIRARE R
it (Automated meteorological data acquisition systemf&FEAMeDAS)
LB REERER AT TIE o RME K 2B 840%, » 5 HEE
PR ~ I~ HREER ~ BB R A% o AEARFIF AMeDAS 20k}
AR EERERR » AREMARESIZERT > W7 (BFEm)
FZARE » ABIBERERBE CHBRERCTHETE o HFAHERER
TERITI SRR FRH » BRYRIFE 2L R IR R Y BR R AR SR R I A o SR
TP TE T R R R HE T B YE » (RELFODR B\ BE A R Y B 2 i 2 TR K
s EEHNMNFRFZEY » EERERHZRE » RERREHREZEA
B AR WRB BT EIEmRER MR S A RRFERETE
B ANAEEE » RENHEEE o BEBEEERERHE » BIBTEE
o MANIREAE e TR ERANERRR R E -
1) i S ok R 7E 8 R BARG AR H W T E 5 U H B mI RIS 4 » IF@E R
R » BFEWERE  HREES o
2VIFEIR A RFTHBE » RENGARERRER » WTHHNTE 2 BRRITEEH
W INBALE KT o
3VFEGREAIRE » —BERBHRCRE » HREE » MITHARZHRE
FER o REARBHRIER -
O FBERGEARTEE » BUERPEDBEE, » SRR PIE A& T TRE
PRI o
HEFFEEECTHE 48>
HHBEE > REERREW RIGE o BREEIECET » B
BTFIZ B ¢
L) ERRR PRI AR R R RERERE
2)FFRRE AR 10HHIR (RIRMR32K) R R IHHERBR B E
RAGREY] o
3 EMBRHERRCBERGREENMETER - FEFRZRBETAME
P2 X
4B E E ERRR BB EEE S 22~26C » [REHE S 89~
96% o
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R GO R BRI T ¢ DUEE RS WnF1=80 £
EEEPIR P EEE (Coincident  indicator) ;s MAIBIHESRS
FPER0.01%~1% o WnF1 FEEBIEBBE G » BRIEBEH S ERA
R BRRIRREHRS RS o AR T MEEER ¢
LR EEE (EEHIEH) WFI=80 » FRRIERmEVRE L EY S o
QYMRFEHEEHBRERALNE 48108201 » MV TTRERE o
VMR EREHRERARY 4B 102 BB 4L —ERM » 7/ T 1A

BAIE ZERIK ©

PRREIRETHHRE » (ER R B 0 » T e A

» MEREARE B IR DB RSB B S RS B A 4
A BRGR o THEEBERCATHENT ¢

WnFI=Y;DnFI

DNFI=4(Tyt1hy)+3(Tatohg)+2(Tatshs)+1(Tathy ) Kok

(Titihy) = 1H REE24~26 CTIRE % 1 89~96%:2 /NEF Y o
(Tatahe) @ 1H AR E R A22~24 CTIIRE & 2 89~96% 2 /NEF 8 o
(Tatshg) @ 1H REER26~28 CTIIRE & H589~96%2 /N g o
(Tatshy) ¢ 1HPRE R R 20~22°CTIRE & 189~96% 2 /NEF g o

KL ~FEEE (WFI=80) W EREERBRREREZBR (% » 1988)
Table 7. Relation of appearance of coincident indicator (WnFI=80) to

the outbreak of rice leaf blast (Huang, 1988)

F HIRE PRI AT e Ergask =il
Year Before or after threshold outbreak
1977 1] H
1978 Hif H
1979 il =
1980 i} L
1981 ilij H
1982 ® B
1983 % L
1984 % i
1985 £ L
1986 # L

At ¢ PREJTEE A+ H

=il
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I~ %8 () ERES
FERA R E T » MRS IERMEMEER y=a+bx s DIyEIZE
TREVRBRMAR I BAETRE » x AR CHBCERR > WE -~ 0 RSHE
FRRER » BIVEMEESEREH - —ROWHERERE 5~104 »
FORIR R o MRRTEE » ZEHERIREAE 0.6/87 MR HEIR0E30E 2B H
s IKFEREE R » WIEZEIRE » BIisE oo » DI EFEES R B L s
HE SRR » DB BEREERM G2 - AR EER TS BEREZH
FIERERE » A REYRABER R E R R BRI R S T R R
PR o
B > BE LERBRES  CEHBERBEEF—(HRSR
H > REWAFEEBE(THNET) BB MBI ZBRER o BEE
BEPBIIREAGE BB DERHE o KRR ()EMEEEE
(2) (s AR HBE Nt » RRESME G)ERAMNFZEHEERRRME (4) HEE
VEEFRETHE » AR EARY BT TR » M ABEMFEIRETH » AIF AR S %
L T o |
A 25 B T 2 i T A
HEER TR » FUEREREZENRRERERERHER
B BRI ER - BRERECRRAFERERAZERBE (Spa-
tial attribute) TIARME : FILMBERIESR ~ HFEER ~ BERHERE
FHER : HARER » DUREERR Y TRREMPAZEKERX, 1L
Y=0.46+0.0126(X-13.04) ZRIFHR » EEBRAILUREER Y 6AFH
E7H b)Y E RS X s BrY=-0.51X+137.32:2 BI4R=E o 7E A AL
B R RERSTETHREAE 168 » 8 H REKERHE 155 - #
REARE 12838 o
B . HAR T B B AR 5
MRS ERSESR » MEZHEBWZ MR o — BRI
FESERHASEBEIRREZARETRERS Bt AEREMEE
RS 2 BES o FIANTR B RS B A E TN BERIBERTRRE - K
FAEE B B W, W=1.23X425.93Y-25.04Z » X6 Z HIREFE&E 0 Y
8 1A RERRTY » ZB4H ZRERBTY - MEHEMRHAIR
SERLSEARR ; MRHESIRE » BREWNAK » B4~ BRRREEN
ko RESRBENRE » BEARHIRERK o RERLEH GRS TN
AETAR ARG o
AGFEFR BRI RS » 2450 19794 o HIK 2 A 1965—
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Table 8. Regional forecasting models for disease prevalence of rice leaf
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19774 ZERE AR B £ AR AR R BB ERL A58 CDC 6600 » LIE 51
PEEERIATERN =~ Z~ WASAZTHRAE s BERETY ~ BE
RIS ~ BB  RE S BWE S 3R AR B
FIIRBAL22~25CZ R BB ~ IRE>93% B89%2 Bt B8 ~ BEuR
EREEEL ARRREZBG » BIDERFER » SRR

NN

Fi o B 19835 » B — S B AL IR S — HE IR BR BT 2 (
ZRER/ AEER) HBEFRBEIMR » WEITETEREIES 5
FaREN » SBRBR B AN ERARRITEEEE MY R HE
RERFRF » DSRIBAREBEE  BETELEMNYE - KF==FH
» LD A RIRHIERR M ER K o FIRKREREZERESATE »
HETCHEERERARNER (R : FEHNERE 30-60% » ff
FEAEZA L0 EREE ; RBRTERABIETRN » BiE

~ BEEHEERARRITARUES (¥ 1983)

blast in Taiwan (Huang, 1983)

5 Bl THEERHE THHE RN it = B REfRE BRHERR
Date of Period for

District forecasting forecasting Model Code R2 SE

&4k TP Early Late April-  Y=-16.779+0.811MIT-4.156WS+0.292EV (I) 0.82 1.11
March Early May

WP OHC Early Late April- Y=-525.531+97.146MAT,-5.888MATS (I) 0.82 2.66
March Early May +0. 118MATS

& TC Early Middle Y=-41.07+6.24MT2-4.38MIT2+0.72PDy () 0.83 1.82
March April

B/ TN Early Early April Y=-69.729+2.424MAT>+0.443RH12-0.057PRy (IV) 0.79 2.62
March

= KH Early Early Middle Y=-26.808+2.458MAT-0.252D0S15-0.153DS1 (V) 0.96 1.87
February April -0.375PR12

LBE TT Early Early-Middle Y=-155.389+4.62MT+8.717TR140.2050S1,  (VI)  0.92  3.63
March April +0.105PR4

JE3E HL Early Early Middle Y=-75.587-5.973MIT15+7.944MITo+1.151RHy (VD) 0.98 3.06
March April -0.076PRo+1.309PD;5-0.306EV, »
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BENZERBRMGS ~ T~ D2 EHTER ©

TR RE68~T IR TTAR B HE R ZBREE » Bdb > #1/7 > ah ~» G
R > TOEARE R ATRMBREAE 5 GRIBERIKRE o et &=X
BNBECFERAZ : E—REANRTFENEZESR » ZETHNE - H
A RER BN A RANERBG 16 TR B TR TR EHME - HWERT
BT BREFEH  THEHRRBERKZZE S -

C. & E B MR

(1) B 57 H BT S
E 19864 » HRK O EHMPHERMGE » FRFEHERIMFL
F—3 o ME—EHREGETECHR T BAmE R EAERE - 1M
— R B AR P M RA L SRS » T SUE Al U SRR B ER A
H# (Critical date) ZFHE o FraBERS A EIE BRI (BREB-
0.1%2 HEA) ZR1 5K o AEXERMEMRR ¢ (D) IERERRBEHZL
RSB R A RRBBEN o (2) B HHEREZH R HHAE
BHHESHSK (Coincidence) o FHIEFH I ERRERAGRTHRARS

KN~ BESMEERARREFZER (¥ » 1983)

Table 9. Tentative classification for category of disease outbreak of

rice leaf blast in Taiwan (Huang, 1983)

B 7 S
Disease prevalence (%)
District
# [ O B F % B F
Range Light outbreak Moderate outbreak Severe outbreak

&dk TP 1.6- 8.3 < 4.0 4.0- 6.0 6.0<
¥r77T HC 2.0-14.0 < 5.3 5.3-10.0 10.0<
HH TC 7.0-20.0 <10.3 10.3-15.8 15.8<
58 TN 3.5-21.0 < 8.1 8.1-16.9 16.9<
=S KH 4.8-31.0 <14.1 14.1-24.7 24.7<
5% TT 4.9-35.0 < 9.3 9.3-26.9 26.9<
{63 HL 6.0-57.0 <13.7 13.7-30.5 30.5<
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BERETERHIMEREERT (RET+)
y BHEEFTHEME (Daily cumulative predictand) » xi BIEH 16~
24°C R 88~100 CZ AR & R 7 BN BUREHE o SR A8
FHHELT ¢
Y=0.013+0.059X71+0.316X72+0.150X73+0.137X g3+0. 130X g4+0.245X g5

+0.033X gg-0. 153Xg7+0.375X9g+0.375X 1 1

» REAFEFREIIER : 2

AR SRR ET TR - AT EFER 77 A RIBRRER R » BRR B IR
#7512 (leading indicator) »
(BFERL32K) DARD » EIEZEDGIE » A RENIEIRR % » AEHRRK » T8
EER » "{ERABCRR o HFR+—RIWEIEEF B H 3R B EERR

RREREZRG  c ATRNEEE LBRKEHA — o

=
54

R+~ BIREHEGZBIIEE S (55 1988)

Table 10. Independent variables of Temp-RH combinations

model-building process.

(Huang, 1988)

ERy=24 o RS A BEDBIRE 48 108
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Ft—~ ETHEEEGEAEY) CHEBERHEERARRERZZMR (¥ » 1988)

Table 11. Relation of appearance of leading indicator (critical date)

to the outbreak of rice leaf blast in 0-mei 1977-1986.
(Huang, 1988)

F HIRAERMATER FERRR A H RFT A E G il

Year Before or after Daily cumulative predictand Outbreak

the threshold at the thresold

1977 B 29.9 =
1978 i1} 28.9 H
1979 Bil 34.1 B
1980 Bl 31.1 e
1981 Bl 30.7 B
1982 % 16.1 LS
1983 #% 11.8 L1
1984 % 9.9 B
1985 # 4.1 B
1986 # 23.7 L
B B 5 H EIR H BEFTENMEE 24 2R

PREIFEM A +H

(2) TS5 R AR B R T

MEBREHY  THRBERMRRT - WEERTHHERZE
R (element ) ZREHRHI (RE=) o BRI E FHHH AT TEH MR E Rk
SERLTAHIEAR o FEMRBEVRTN T GE2H ~ M ~ R - fY
AR ~ HIAR T ER ~ SRS o B RN R ER Ay BT —
ERBFRE] » BRI 1 - 25K A MR ERZBIGR » FETLYSHEE (1) ~
#1323 (DUDO) ~ Bl (DUMDT) 2 #F5MBR =, S LA Gormpertz #2X
Yn=exp {-Be ™ } BFASMERTHBER o EREXIIBER+= 7
DA ZR i B R BA A R IR L€ 480 o

I~ 2T ARG A

REATHEABCRAE » RREFREZHER —ERR =R » 5

RRIRFZOHFAEAZHFZRFY » ARFHEFHERBEER o 5
RS EEEEEIRERZ R » BEEEHR (STnulation model) o 3
BAREACBREAE - EEFZ PR « OMESHE R ERE#%
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DISEASE SEVERITY

RRABERNFERRHE 49
R+~ ERARSERMRERTERARES (% 1988)

Table 12. Ridge regression models for forecasting curve elements
of rice leaf blast epidemics. (Huang, 1988)

B R B RERE EHER
Element Model R2 SE
HYSHEZE Y =-0.217+0.0154MINT 5 0.684 0.316

(r)

#15 HH

(DUDO) Ydo=3l.732+0.209RH893—0.068DWP3 0.991 0.009
-1.714TRy

(=130

(DUMDI) Y am=54.869+0.6243RF¢-0. 1264DWP 4 0.976 0.024
-1.8702TR4

#E ¢ MINT5 fRRER 5521 - 25K 2 R R R KR © RHBOg : iERLI2 55 11- 15K

ZRH>8996: FEHF B o DWP g FERR 58 11- 15K & RET B KSR RF,
PR -SRI RANE o TR IEMBE2] - 25K 2 K s

DEPENDENT VARIABLES
Ymax BEHIEHFER
r HER
Xo B E Ymax
Xp e
avuppcHiSR THEHE

INDEPENDENT VARIABLES

CMT CMT RH MIN
TR MT RF MAX gp

Xo D Xp 0
R (B EE)
TIME(DAYS AFTER TRANSPLANTING)

B =~ WESER AR ERA D BN R AR ER G (2 - 1988)
Fig 3. Relation of elements of disease progress curve and
meteorological variables (Huang, 1988)
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QB GEAZHTQORBOELABEOER T BZEOER CRHITRER -
ARBEXTEERBSAS BB EER TPUCE c 1977814 »HAEE
MOKERERBERNBRATUHBBRBEANZHER > BFH &
B~ W~ R & BRI T E R S BB c HhEA
»KH > BHREHREEBRRARER » B KSR EBBERRARE
H o MAMEXCRERB S BTSN (Deterministic model)
BB R (Stochastic model) 5 SEFAZEE K BHEE MRS, » THFS
BB RB R o

e REERRBHICREHENBE BLASTL o KEEE» THS—
i K HERBERREER CHN o £EADRE 1 £KEE 1 BkEEF
BEBRERBRRRBRBZHE » HIARIEREHRITIEINZ 2
b » REDREEAFERMEL o AP ERZ AL BB TR 44> o

K
homn\ R R

.
/
Lo,
.

Vv _ Eﬁaﬂam
L e
gEWElL] T TR Pk &
NIEEREARE Z’VJI
7| mamnE | wm
O :EARE
[1: weoEE
— : EERE R > BEHBUEZ 2T ()
------ >t A BERZ

B~ A RRBAEE (&4 0 1982)

Fig 4. The structure of the simulation model for
rice leaf blast. (Hashimoto, 1982)



FERERETARH LR R 5l

HEFBEAREE | ()R KEERE S EERS (Bt O RS
BPARER HAERERZHEEHS) » (2) HERTERZEEES (5t
—IEEZIRERST) » (3) BARFABEZ L HE B b e 7k PR I ok 900 B 5 4
(B = — e (. SV ERER 53 ) S5 40 5 b o T BRKFE 4 BB A B e
KFER R Z L5 » BB SOKTRRTER & HIERIP B 260 » B B >
RS RE o [Tl R kTR 4 B » FE s EERE D
TN G » SET RIERL R R B ST o S 4 T BN
B EEED » BEESEMT IR ~ BB S T8~ (32 RAKEE
LR o BREBFIRE LT » LBRERB T MBS » 4158 R

RT=E~WAZER K2 (14 » 1982)
Table 13. Input data and parameters. (Hashimoto, 1982)

i 3 E ®8 W HH H
Item Parameters

(1) R&EEHE |a)lHSEIBEHIFKE b)EINNFHZTHRENEEM o Rk
Weather MZEHE BB HREE o)FRKE f)KEEERS
condition | K% 9)ZBAKMZHRRMBEZ h)KiEE&EZ

(1) XFEAEE |a)6H1AZEEE: b)FEM A HIERFE H 8 o) A RI— Ty
fee HREEE d) HEREHEHRE o)Xy T B LETE A
Rice LR VA IEiRAWARES
condition

() $ERH |a)fEICFEELREL b) BEESIR S H5 FFRES, B H , H AR
Cultural B FRRE)
practice

(IV) faFZed
REEHE | ) BEMEBZER b) kT EB
Spore
dispersal

(V) BIRz  |a)B#AH b) BRI BN EE

FI1E

Inoculum
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BRI EEDE E XA » BRENBLLE INFZRAREHBER
s DT ESEAEAEE o MNP REEL KB BZ R EEMR
5 RAEIEE | BRZEBMET - BRI BREL g _E=1
BB R SRR TSR BB B AR R (BB B SR A B R B R 2
Y o A HE BB R (B BB A/ 5 EAL B M — PR H R BT
T2 F DA T RE R C RIBRZEE K o AR B M REUF G RE R H
IR B EERE - FRE AL HABMLE T - REEEEANTRETHIE
FEME B R » ﬁ?&%%@iﬁ%ﬁﬂZéﬂ o BLASTLE ENABER
+EFREHEEEN RS -
FrREF » I EH KRR SRR S E R AMeDAS Z B HI R R ) 5% 7k HH i
BEER B T R EET ATk o EEEHMANBE AL IR » RRFART » W HAEER
HABEEZH °

PRONEEN 4532 0= I8 S ¢ T Y DA L PROGRAMMER DATE PACE oF,
- REMAAKS
mmRh £ A M K ¥ 1
—vay | TAT wiwm | mta | mom | m4m | msa
S656.8 1) T[ ]u rm[;n [m I mqu [7 nxlrun | ;:\[mk lnmlaq [ [eee [s=[mx

130 LRTETRT] AL AEASAE AT 481950 3132 3354 33 30 87 3T 3 EO MIET EI RIS WC U 40 by

pedors i Jd[ﬂjﬂ!%i|l 1T q\ FHTETEER| j} VTV TEEL Y
’ ' ARARAREAN
,3238?;53 SJ/A ki CCELTLT Il

FRODLEM AMeDASRLMINIZ T < 5 — Y DAS L PRACRAMMER DATE PACE v
A o m?z A,

x| o o] wa fomsleaonfon onfon 2 o] en]on [ A 1
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Fig 5. Meteorological data record form for LASTL

BB ETEREAT S - A TR RN B AR » ATHE TES
e 2R REWELRESBERD BEFERFALEINASE B X RHR
ZEEASEN  HEHRZBEIEREA o REEA PR o

P~ SRR

T THIRAR - REEAIHEE R o FTafRHE » BIFETUREH 2B (Pattern)o
fi— AR X A E R R EIT (Unit) 2385 » M ETT/NE — AR BRI R A 52
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o fiZ » BRETEBIER R —ERE » AISRH o 1 » FREVET & TEH
R NAEBERBLUKKE ~ IOBVRR s BER=EH 2 BURHERBSES » (255
BIRFEBRET DS BE AR EE BN —E % » ©B &% K (Data) ~ EH
(Information) » ZRER (Decision-making) ZINEE o LAF AT/ RN it S hie
ZTEHIAH ©
1 ~ BA B ETHHRR
A FTEB R EHNRM » RUNEER AR S R - R4
M REKERBRERERRRK A E » EHAAEERR TN EE
RERFEHEZKIBFHERTRE o 1975ETFKCO SRR AETHY
B RBERETRAEER  WYRRARRE » EhEEORKERES
QR ELFR » ORMFATLR c AR MECEOEHRELT RS
H o, QXUEFAEEHEHE » QRRFEHEE » @ FHRREIES TIREH
(Subsystem) FT#ERL » BEFZEAN (file) » HEB LM (Master) » £
> RREEEFAAUEETE - R ERNEEEEEESETHZ BB ERER
K AZFAREHREER CEFEEHE » RREEEEHN » S5 M HR
BRI » NREEORBMERER I » SHETEME ~ EERE N BEE
EFETHECFEERRE - @4- 108 FI0BERXHAEETRIRE » EHAMZHE
HRHE » QEEFTERENFHNFES » EEARBEELMER » TIEFERERE
1 o THHRIR Z SRR ANE A FTR 31 o
19814 BF I, B2 151 3 SR TR EHUEF HER S (Clu-
ster amalysis) XKEFAEKR » MAELHBRASM R » RUERSS7E
(principle component analysis) ¥REVRRZIFE » BIBHEUUZEX » T4
SEBHEARE-FEEREN  (FBEREFENCEEREZEH o AEELE -
BHEE » RE > K~ BRAEEBER » BRSNS » K5 R5E
DELAR TR RS o £1988%F » FRRE UL HESTIEENTRER 2O
» MEATEEVR N FRIR AR EHEMEER » 5~ [UIRZHGR » B8 ESHEN
EHAMZ#SY - FEHRREREERREEZAE LB EEWSEEEEE 4 -
1988%F » SEE Rush et al‘4®’ i » HEIMM AR EKHENREK
s AR BHWEFMEMETT » ATEEEHRE ~ ZEEIE R R SR
EEMERAR > THBEAKEFESRELSEMEERKE ( blast
units of severity, BUS)» HZE&t BUS HEERARREREEEE S SHE
o ARG BUS EHHIFFEZ logit HHEHREMREEETLI~91%
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Fig 6. A flowchart of forecasting system
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oAt » 205 )RR R BRI ST AR U /AR (210 bt £5 K B B EHITAC
-M160 Il ZFIF o 1986 ALK 10 SHBTERRKABIBRA CP/MB6{EA
BH4 » F M-BASIC 86 {Ep/KiEfNaE R AERNERRERM » HERHERA
FEREE (Random file) » DUREEAL » MERAL - BEAEGOEEEE ~ FHEE
BHE ~» THERIE ~ AEBRRERE R EAME o R (FEFLEFRE R
Bl B AETHRRM
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RREEFHR M OSSR RATENRERE » Rt 28 E EHR o

RURETARY : HREDREEEE ~ 15 ~ RIS R B REs »
REARBERFERR > RE~ THRE -~ HEHRE ~ BB ~ BRE &%
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BB TG RN RIS R S A B R Rt » (R I R T 2 FE A o
BREHHACR » ATHERREREMEETR - S EEARESHE
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FHHRBRBETIEZTR » B EERR L EENEE » R4
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EFATRHRAL + 7246 bk B [ B 3 0 LB A 3 52 pR BERR B BR S TR SRR A
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Fig. 7. The structure of forecasting system
of rice blast disease.
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FHHSRAREEBRAT T EREBERER - RFREETHE AR ~ BU& ~ F]
B hRRGS - BRRBRETNE S : —RFEHTH » —RREETHH o XTHEEM
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o SHEATHHI B BT 2 THE » FHHEMTHBHEREN » EPIEET » FRHEE
B HEEERPIR LR B E o
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B~ i~ ERAREFLENRAFERRGEBIELRY LR o BalHRM5EME » AW
BREHE5EH
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S B ERETRELRHMRB AR (B > B> i~ B HERMR >~ 1358~
RFR— G017 » (ERE AR RIS » BHRFEE IR o MRS AT
EETURERE — AT EREEF » G0HER » TREEAFRNFEHERE

MRETECBREMER » BElCBITRELIPHERERN » SBREFHIEK
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[RH (benefit-cost theory) K H KHIKFEHEE (Bayesian decision theory) o

BAEFHAERETREGER  EFEANER » FRIAFERENTHITESN » ¥
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The Forecasting Methods and Systems for Rice Blast Disease

Yih-tyang Huang

Taoyuan District Agricultural Improvement Station

Summary

Forecasting 1is a major component of decision making in the rice
blast disease management system. For rice blast disease management ,
various methods for forecasting disease occurrence have been
proposed, 1including methods based on the knowledge of type of blast
occurrence , of behavior of blast fungus,of growth phase and chemical
components of rice plant , of analyses of weather patterns , and of
relation between weather conditions and outbreak of disease etc. ATl
these forecasting methods proposed for blast disease of rice can be
categorized into three forms: empirical rules and holistic
(statistical) models and systems analytic (simulation) models.
Empirical rules is wusually based on the assumption of coincidence
between the meteorological conditions and disease occurrence.
Statistical models for forecasting blast disease of rice can be
divided into two types, e.g. simple regression models and multiple
regression models. Simple regression models provide estimates of
disease intensity with any climatic factor, such as temperature,
rainfall, duration of sunshine etc. at a given time period. Multiple
regression modele estimate disease intensity with many climatic
factors at different time periods. In recent years, the efforts to
develop simulation models for rice blast disease were made by a
group of Japanese researchers, such as a model simulating the rice
leaf blast called BLASTL.

In Taiwan, two main types of forecasting models, i.e., the
long-range and short-range forecasting models, have been developed.
The Tong-range forecasting models, relating the disease prevalence to
winter climate, are primarily developed to estimate the probable

maximum intensity of the epidemics. The short-range forecasting



BRNRETAN S ERRE 63

models, relating the initial occurrence and elements of disease
progress curve to the weather conditions from time of transplanting
until active tillering stage, are used to estimate the amount and
time‘ of disease occurrence. The short-range forecasting models are
served as tactical models, they can be used for negative forecast and
made available for the on-site forecasting system (electronic rice
blast alarm). Models for forecasting disease prevalence can be used
for generating the long-range forecast as an aid in planning of
management strategy. Both types of model are integral parts of the
forecasting system of rice blast disease, although these methods are
different, they should not necessarily be regarded as mutually
exclusive, they should be regarded as mutually complementary.

In the past decade, the use of computers has led to develop
various types of computer-based systems in Japan, to assist in data
filing and processing, and in modelling. Most of which consited three
independent subsystems, 1i.e. the system for processing data from
fixed plots, the system for processing data from patrolling fields,
and the system for processing data from meteorological observations
at Agricultural Experiment Station. Moreover, a nation-wide new
on-line system for forecast informations has been established and

made avaiable for disease forecasting and warning service.
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