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FipRE AT ERORBERREOBRERSZEHORBRENASENORER ¥
AREEROBRERER ~ FEMESEEHSE » FUEDRERWDLUARERBREE
E#% o BN EENE 2 BEFERS T HEZAE » HWEIXA 7 RIS TR A2 E
FTARRH o RETANARMGRR BAR TR ZEBNE RS L > MEARH S iR
2 g B AR S R R M B TR A R E B A A RE » MIERERERER
By Cook 's %ffi ~ Hyre's Rffi Rk Wallin's %#f o EATHAAH R AERBERH
PR BT SR R - & B RIBRIR AR B % E AR 230 I B 6had RRL In LA £
HRBEASEER » N BHERHARAR/ N ERBETHEPIPRE Rt

FEAAFIFIAMeDAS Z R EEHERNTANBARRZ R - R B KRBBARL
EFREEIR 2R CEOLHRR  SEERREERESHNTRNY & > RAFYDRE
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YE¥pfsETEEI ( forecast, prediction, prognosis ) » HRER ERMERETRE (
warning ) » BT R TR —& » RE THRIR AR R (9 AR HG » FHEF AT BRAR -
BREE R Al e I AR » KRB EFRRYENE - MIEDHEFRALRERERE
HE LR AL SR ERMABE R BRLARSEREER AKETEEE » R4
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Zadoks ™ S EE TN S BOKERERFOF A ESRSE ( mixed ingre -
dients ) B @)FIBIEBMARH ( index value system ) % > AM—RTE » fFipfE
FRR LR B OBEQRFEHCREMR S EHOFINELERORE ~ 510G
SEE o FLRETARE S L B T ERTF

— {EDIRETRADE

1A S0 B TR P 4 o

fifbeh Verticillium dahliae B[#e2 N » (M EENRE » FIH
Y=1.865+ 2.715 X — 0.0204 X* (YBAADRESAGX » XELZAHES
TEANEEE A ) AR R BEENERRY o BA EHs ( g Cercospora
apii 5|8) THERKENS LB THEBAMBH AREBMKES (F1.) -

Table.]l Relationship between the Number of Spores of Cercospora apii Trapped

per Day and the Number of Fungicide Sprays Required per Week to Suupress

Celery Early Blight in Florida®

Number of fungicide spravs/week needed

Spore count/day? to suppress early blight adequately
0-100
100-300 2
300-500
>500 3-7

#Data are from Berger (1969 ).

b
17 ft* air sampled/hour.

2 BBR SRR R E
BHEREZNTRBENEDHRESAT RS » RERTREELRE - BYBE - &
TR AR ~ B ~ R BEREE® o Wallin &P R ifIfl KRBk EAE LS
Bpreas (1, 2) » FHEKEERAM—BERESK A ERSEERBLNETER
5 o {EL 35300 THG R — B O 5 23 Ak 7 G el B A 1 7 SE B 72 79 B84k o T Cook 1053 # v
BE R B RO ERLAS 65 S0 0E .2 4% » BEERYE 5 H 8 [ LRSI E 2 e 23.9 °CLLF
» [ R T B A & E B o (BHyre ™ 52 Cook myEmMLUBE » FIRS
R e T e B O (EK B s TR R B 0% » 9 AR 10 (RIS e R B L B > B 7~ 4%
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' /e FIGURE }. Map depicting the
. L low-pressure system and resulting
air circulation pattern providing the

e (WA A i i ‘l‘—w";)a: most favorable blight weather for a
_______ “d { - T given area.

l:'AUG-l, [TV

Legend; .
% indicates direction of wind flow, along the isobars,
counter-clockwise around a low-presaure center.
gea-level barometric pressure isobars.
<rgrav COld frent, #BwSea warm front
A--B—C jmaginary cross section line through low-pressure
systein.

FIGURE 2, Cross-secticn
model through the low-pressure
system of Figure 1 along the
line ABC illustrating the mois-
ture conditions prevailing ahead
of the warin front. wOst uvoautt BLGHT WEATAER

BERERER ) FEREABSKEFHRRER25.5°C BEORZMEREL
B30 s A REEER 7.2 CRAITE IR o 5k Wallin W v BERERRRE
EHE TUBEESE 7.2~ 11.6°C» 11.7~15.0°CE 15.1 ~26.6°C = &
o SR ARG L2/ s MREF0 , 1,2, 3R 4LSAMERZHEE
(£2) EWHEERRBE » Al 7~WUREETAEMER © BHE X4 HyreEWallin
2 HE s BEH Blitecast ¥ » HHRGE~BE~ ERRAE KB HE (
%3 ) o ETEAEMIRL AN » Jensen EWFHMHREARS L LZNEEE I
2 SEEER TR » T Parvin SV RF SR AEREANSS 2 /NS (RH )
B BB (T ) » 3 T/RH 23580 % 4 K§IH 5 K28Rk R 4
s QUE AR - RRMEEE (£4) -

B TEE — R ER  ERIFDGER— R AT SRS mE
) AT B4/ 88 2 $5970 » i Nugaines, Gaines & Omar % 2 #sCg R HIE © o 7
B EER (M@ Venturia inaequalis 38 ) 278l » L ERERTHEE - HHEE
RIEWREEN > YECBRRBHG AL TERSSE » ERER  LTER B R Kk




Taxle.2 Relationship of Temperature and Periods of High Moisture (3907 RH) to

Potato Late Blight Development Indicated by " Severity" Values®

Temperature Intervals of time (hours} at RH 3907
7.2-11.6°C 0-15 16-18 19-21 22-24 24+
(45-54°F)
11.7-15.0°¢C 0-12 13-15 16-18 19-21 22+
(54-59°T)

15.1-26.6°C 0-9 10-12 13-15 16-18 19+
(60-80°F)

Severity values 0 1 2 3 4

“Data are from Krause et al. (1975)

Tanle.3 Relationship of Spray Recommendations in Blitecast to " Favorable

nda

Days " and " Severity Values

" Severity values" required to

generate each recommendation
Recommendation FD® > 5 FD < 5
No spray | 0-2 0-3
Warning 3 A
7 day spray schedule 4 5-6
5 day spray schedule =53 ' >7

“Data are from Krause et al. (1975)
’FD = favorable day.
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Taple.4 Criteria for computerized peanut leafspot spray advisories
(Parvin et al. 1974)

Sum of T/RH index T/RH index Av. T/RH index
for for for

days 4 and 5 day 3 days 1-3 Advisory
6.0 NA ¢ NA Extremely favorable’
5.0 or 5.5 NA NA Very favorable
4.0 or 4.5 NA NA Favorable
4.0° (1.5+2.5 only) £ 0.0 >1.0 Favorable
4,0 (1.5+2.5 only) £ 0.0 £1.0 Unfavorable<
4.0 (1.542.5 only) 0.0 NA Unfavorable
3.5 # 0.0 >1.0 Favorable
3.5 £ 0.0 £1.0 Unfavorable
3.5 0.0 NA Unfavorable
0.0-3.0 NA NA Unfavorable

“ When the sum of the temperature/relative humidity (T/RH) index for days 4
and 5 is > 4.0 (except special 4.0), the advisory is independent of the T/RH
index for days 1,2 or 3.

A favorable advisory indicates that conditions are favorable for disease

development.

¢ Referred to as a "special 4.0" in the manuscript. Special 4.0 formed as
sum of (1.5+2.5) or (2.5-1.5) only.

4 pn additional statement would be added to the advisory which reads
"However, conditions will possibly be favorable by tomorrow"

#19 o k55 Phomopsis longicolla BERFFMASEF WREN - F MEER
RS~ BERAMRESHEND (£5) L EFRIMNHBEREERE  EHEER
EHH > FIINEKERR (B Erwinia chrysanthemig{#e ) AW Ak &E « & E
MR E R HBRFAREERE » HEARY = 129.0886 + ( —2.2491 ) X, + (
—0.9520 ) X, + ( — 0.0198 ) X, + 9.2595X, » Heh Y SR E X, BREE » X.
ﬁﬁ%@ ’Xsﬁxﬁ%rﬁﬁ s X4 ﬁ‘r Bﬁﬁm o
RBREANE R AR RN SRS |
INEIEEIR 2 TRRILAME AR B U R NESRZEME N LRER L TRREH
EREGRMITEANT > (K6)
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Table5 Correlation coefficients (r) for proportion of stem segments infected
by Phomopsis iongicolla with field environmental factors® (Rupe et al. 1687)
Year

Environmental 1982
Factor 1981 1892 1983 +1983
Week ° -0.21 -0.55%" 0.25  -0.35
Temperature ¢ -0.17 C.42 -0.01 0.17
Days with rain® 0.38 0.39 0.49 0.40%
Total rain -0.40 0.29 0.69% 0.31
Hours of surface wetness 0.53% -0.07 0.37 0.31
Hours of surface wetness

with rain (S) 0. 6G#*# 0.13 0.13 0.38
Average relative humidity 0.31 -0.18 0.67%# 0.14
Hours of high

humidity with rain” ~0.19 0.66%%  0.71%  0.69%%
Temperature® & 0.30 0. 643 0.71% 0.54

* Two-week-old greenhouse—grown seedlings were placed in the field for periods
of 3 days in 1981 and 7 days in 1982 and 1983 Correlations are based on l4.

15. and 12 observations for 1981, 1982 and 1983. respectively.

? Week after planting surrounding soybeans.
¢ % st gpd ¥ jndicate significance at 0.05 > P > = 0.01, 0.01 > P » = 0.001

P<¢ 0.001. respectively.

Average hourly temperature during exposure.

® Number of days with rain during the exposure period.
fHours of relative humidity 90 % or above accompanying rain.

=6 PERGHEETRUR
1% | | Z) i

g | 4 ABERA | 10~1BRK < 5K
(3 B> el B ISK L F o
THZE4 Al B
SR ) TESOm, - | 15~40mm < 15mm
x C10@EME) KX W 7 | PEXWST | F O T
(L~ 10 {8 ) iﬁ%ﬁi SRRV o R T
NC T EELT ) oW T & OB T N WAT
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4B E R AR RNFERE

FEAR G R M E EEARE 2 TR ETENDRRER  RELFZERT IR -
B R R R 0 7E RS 35 KBRS » AEHI0 R 2 T R IBAE 19~ 25°CRY > BIAE T~ 10
KgusERsE? o
5.REEE -« HFEMESERTANEDIRE

HEORETRRE ENRT BFEHER ~ ¥EUREEFR - #10 Knudsen % 19 SHAE A
e Py » I FE i3 e ses ( Driving variable ) » ghit sy ( State variable )
sz sz gy ( Rate variable ) RliBhEEEL ( Auxiliary variable ) (37 ) o Hpiftss

Tewle,7 Variables and constants used in the simulation model® (Knudsen et al.
1987)

Variable Description

Driving variables

HRH(;) Dally hours Of RH >95 %

TMP (4, Minimum temperature during high RH period
State variables

LFLT ¢4 Total number of leaflets

INF¢zy Newly infected leaflets daily

LAT s Total, latently infected leaflets

LL¢ £y Latently infected leaflets in age class j

SPL{t) Total, leaflets with infectious lesions

SL¢s 5 Infectious leaflets in age class J

VIS (4, Total, leaflets with visible leaf spots

DIS;, "Percent disease; DIS=(VIS/LFLT)x100
Rate variables (units=day ‘)

R Daily infection rate (newly infected leaflets)

gl Rate of age class change,latently infected leaflets

325, Rate of age class change, infectious leaflets
Auxiliary variables, constants

INDEX (19 Daily weather index

P Mean latent period (days)

KL Index of dispersion around p; KL=9

i Mean infectious period {days)

KS Tndex of dispersion around i; KS5=2

LFMAX Maximunnumber of leaflets (6x10° per 10-m row)

Parameters i, KL and KS used in simulations were obtained by the curve-fitting
procedures described in the text, as was the equation to calculate daily values
of R. Other model parameters and equatlons were obtainad from published
Jiterature or experiments as described in the text.

BT O AR AR 6% 2 /N R IRE R RS SR RICERE o AUl
FESE PR ~ 45 B RRREEN B SRR B MBUREER MR BIRE - BREK
T H R R R R R o BB A 0 RAEE ~ FBRHE (X) ~ $44
Rl (R) ~ O MEBEERRSHAS - BHTEH BN ST EE -
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Hffi7 ¥ ( System analysis ) EREI#E ( Simulation ) 7EF Bl TI4E H306%
o HREMBRERBESETHUEN  Fraiffi ( System ) REEN—&H - &
S HAMEMHESR ( Element ) » 5 ( Model )RR MAIE L » MiEEE ( Simula -
tion ) JER 37 BOER B A P OE P QSR Y RET © |

ERTHRTERF (B3 ) » —BBFOMRER ( State variable ) » HAFHRB

(SLA) (NMAXHA)

|
|
|
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’ ¥
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Fig. 3. Relational diagram of a model of a fungal epidemic.

State wvariables: LATTOT= latent lesions, INFTOT = infectious lesions, NLINF = removed lesions,
SPORES = spores. Rate variables: RIR = real infection rate, AIS = apparent infection rate, REM = rate
of removal infectious lesions, DR = death rates, NLINDR = mortality rate removed lesions, SPGR = spore
germination rate, SPDR = death rate spores, SPPR = spore production rate.

Auxiliary variables: LP=latent period, IP=infectious period, GP = germinated period, RMRSP =
relative mortality rate spores, TLBM = total leaf biomass, LAI = leaf area index, NMAX = maximum

number of sites, NI = non-infected leaf area, SLA = specific leaf area, TEMP = temperature.
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) » fSRREA BRI RTG » T Y o (QFREE ( Rate variable) »
mrans X ] LB R BRI S Ay » BT B K o )85 488 ( Driving vac-
riable ) » MEEBUIZE T BRI —EHRERLUEIR () 33kB » SRR IS A 3R 195 B
s HERBRIREENT 4 TS B AL BB 1 » BB R MRSHE B o (OfB) 58 ( Auxiliary
variable » H&HE (O » SREH—BREEE » BRI o

= BHISEaRSFARR

AEEEEERR TARAE"Y » FRNEFSBEME Y=0.124 — 0.00489
Z,+ 0.0000462 A, + 0.0000515 I, » Hi Y SR8 IR -4, BIER RBORXR
AVBZ,2 0 I,y =Py xR, »P, BUERZEEFE R E—HEARE >0%2HHE
» T B RS BOR BUSS ( RSB ) ~ FEBBRFERE o

BARHBEATERRSASRTHRED  ERNERARRFER® THAL
Y=45.895 + 0.064 X, — 0.084 X, + 0.077 X, (FIA 7 KW ZRERHLTH
W7 REZHEE) (Y =34.553 + 0.074 X,— 0.074 X+ 0.082 X,, (FiH 6
Kz RERARELUTHRI 6 K& ZFME ) oY =63.534 + 0.090 X,— 0.188 X,
+0.168 X,, (FIAARFZRSREITAR 4 REZHRREO) o Hop Y SR
LERKEGE X BTHER X, BREEREE » X BHEEREAROS I EZ D
IR o AN IRE R B SRS £ T BOR BB o 7 THIBERS Burs R BE AR
=W, A AR 2RSS UTHAE EBERE G 2 HEEOY = 674.73 —
8§8.27 X, —0.10X; +0.33 X, + 7.49X;(2)Y=679.36 — 8.47 X, +
0.35 X, + 6.73 X, 3)Y=521.09 —6.38 X, + 0.43 X, + 2.47 X; s H+
Y BRHEREE X ST HHESRE X, BHEHEE AR, 2/ B X, BERE -
X, 55 0B o B0 HERHRULRE » MARMBRBELE » HathR®me » HHEN
RHFEERLE T - EAMERSIEZEREARY=—-3.82 + 1.00 X »X
BRI ERE > YBERLE» AMKBELSRARSERATET  EREREHIKE B2
EEEARY =—5.11 + 84.56 X » X SHEARSR  YEEERY , s
BEIR 2 BRELE » TR E i it 2 E BB AL TR RESEREN L - REL+
LRSS NAEE LN BEA(E ) AN B LR T HAERNE
EEEEE L AR (8 ) BRHENERMERERERE— -

B ERASEARN(EPIPREINE”

EPIPRE £ EP I demiology ( #{7#i& ) ~ PREvention ( Jif§ ) X PRE
diction ( FiMl ) ZEFHER MK » REERMEAESEN N ERBELZH » &
AR R BRI M R EHUS A B S A B TREAP.L 0 TRIRORRB R A BRI - BHEERE
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METEOROLOGICAL FACTORS AND CROP DISEASE FORECASTING
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ABSTRACT

The growth of the host plant and the occurrence of disease as well as the propagation of pathogen
are influenced by meteorological factors, and hence the parameters for crop disease forecasting are
mainly based on weather elements. In fact, crop disease forecasting is one of the chains of crop disease
management. The purposes of disease forecasting are to providing the information of the date of disease
onset, to inform the farmers to apply fungicides timely and proper fungicide application frequency,
and get the largest returns.

Crop disease forecasting methods are commonly based on (1) pathogen (2} meteorological factors
(3) pathogen and meteorological factors (4) host and meteorological factors (5) pathogen, host and
meteorological factors. Therefore, meteorological factors are the principal components for disease
forecasting. The forecasting systems may also be categorized as empirical and fundamental systems
according to the disease parameters and analysis methods by which they were developed. The em-
pirical systems are usually developed from comparison of historical disease and weather records for
a specific area, thus obtained some rules and some weather factors for forecasting the diseases, such as
potato late blight forecasting systems; Cook’s system, Hyre’s system and Wallin's system. However,
the fundamental forecasting system developed from data obtained experimentally in the laboratory or
field, regarding the relationships of biological and environmental conditions, as well as the host-pathogen
interactions, and finaily established the simulation models by computers, such as wheat rust forecasting
systems and EPIPRE system for encompassing diseases and insect pests.

In Japan, the AMeDAS (Auiomated Meteorological Data Aquistion System} provided the weather
information for rice blast forecasting. In Taiwan, we have developed rice blast and banana leaf spot
disease forecasting, and the priminary results are quite satisfactory. We do expect to develop more

forecasting methods for other crops, to promote crop disease control levels.
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