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REHE REYRE ZFH R - PR E R
A~ B BRI Z R EAR B
B B ARRRFEAE ~ W~ 08 AT -
AR BERRAGEREE 2 mE KR
BERSGEM - P UMRB SR AT R &K
W A DATRRIARE 2 AR D - T > EEE
IBLUETTEEING - Wb BB A 23T - 12
FrEREEE R 2 &2 - I (RN E SRR TE
% 0 BRI E R A A BRI B ER 4
(& - 1997) - {EYPR E HAIT 2R EH I E a2
TR H T YERE T 2 E I TEI A gEE T S
EREREE R > 1984) -

TERERERMIT ZRREE AR
VR SR S B R - R H IR -
HEFFL IR E < RAETEH (RIE A E LK R E
& BRI B TR - B4 - KA ZER R

o B

253 H

\

I 5% £ BRI G > 1983) ~ ¥ 3 | (Huang » 1988)
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(Gillespie and Sutton, 1979) » F& 25 a5 ik
YTEMI (Krause ez al., 1975)% » ThBIRERE
A ZFEF 5 ZERBYRIRIEBIGGE » 1984) ~ JREE
a5~ RIS ~ AR THITE (IR MR » 1962) ~ BRATZR
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TMEELR BRI HBARES 2 ThRE » B LA
RABTELEY) » MR ~ RN E < THIRRTS -
e REEHREREHEMAZER ARG
o ULH - —RBIIR L IRANIRBERIEL - &
IRB5IE B L - BMOHRRE > AT K
I5F o QRREETT N E B A4 BURLTEN - 5L 5 i
BB ~ BB TERHIPE - BRD RS
o REEMEYRREHRMER  THHRRE
RAER R DR B 2R TH
i 2 3R SRR TN 3R B A7 5 s 1 e TR B
ZXBR o mBEREBR » LBtHRE 8% -

— EREER

YR E 2F {4 (disease assessment)7EHY)
TATIREZ R R B M R RN TIE-1T— %
i 2 A 27 {5 32 % = (amount of disease) 2 &
¥ BHfEt i - BXEERRER KRR
A - ERE LTS ERRE » BRFTT6E
MEERZRA » SR » TEE B ZWATRE D47 > 8
B AT REMMOR B ARG LAY > Rhah 2 HEE RIS
(degree of certainty) Jz [E B 3 fE (true effects)|@
AZBES » ATREANFHMEREFHE
(disease assessment values) Z 7] {Z 7Kk # (level of
confidence) 513 5 (£ B A 5% o

RETG » BEIEFEFERE » KA E S
B o FNEAE] TA0E 1~ T IRe )~ Tl &1~ THR
it ] FMEFEHE EE - HERTRFAE > FEH
WA B R 52 B 19 2 3R #7E (pathosystem) 3 35
KNEE o BTIRUER L 73k - IRILERE S FE%E - T
EERIRE R o B 7T LIS - Utk Z 5
EERWTEEN CREREEHERZS
1% o L HEH(assessment scheme)AEE S T
W%gﬁﬂﬁﬁﬁ’&ﬁﬁﬁ%&%%
(evaluation) fiif 71| 22 .2 H B9 (Campbell e al.,
1990) -

(WA ZRE B (Attributes)

R EFZME 0 4B E ER/Y(quantitative) ~ 5E
T B (qualitative) Y i & R & - WEHB &
(quantity) BF #1 B /W F 58 & (disease
intensity)(Seem,1984; Moore, 1943; Kranz,
1988) » M » IR EME AR BRER LS
(disease incidence, DI) % % 2 1] f& 25 (Disease
severity, DS)MREZ (L 775 ot » ] R FESR
HEE - GIAEBA AT BT 2Rt %
5iE i B B 9% T2 B BE 31 .2 Y8 & (concentration) BY
HI7E 2 (titer) R PEAR o B 1 (gualitative)ill &
& » WA 5 (market grade) : FF F B FF
FEMCEDE M- BEERS  HMEL
Z3 (digestibility) » JE\I# (taste) 5z 58k (smell)

Fo

TRERAE BB RS (R
% 97 D BE R Y B8 B (1 B (plant units)(James,
1974) » — i LLHC B F7F {iky BE (O BSREA T I HL 4513
FIR  BURE TR IRES (percentage of infected
plants) o 84 ST HRFMEY) 2 A ~ FEBUR S AE
HE BT -

REMEZE - MBWRE - BRESRE
& - % ¥5 HE 8 5 7 T 78 (area) B 25 18 (volume)
Bl 3R 75 8 TR B B 18 2 HE B 2R 2R 7R (Krang,
1988) o

R E B 1725 (disease prevalence) » {RHSHE
7 FH o2 TH 7 B 3R 2 A T A oz L 151 (B4 S A R
IKTATAEVR SRS 20,000 At » $iEH
T&& 100,000 AEE » HESTERANE 20%(# »
1983) -

HAERDDHEBZHREDS)HFEHEH »
{8 7595 & A # (specific pathosystem)#{ B 11
HEEWHIETE - BEEDOHZHE  BRE
TR E L T - BN B AT AR E > /N
ERRTEE RERE SURMER . HER
RUREBFE ] LUt B AR S
— BBt / HEY BB By sRE A M K R
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R R S S B R vk o IR
B~ SRR S > BRI RETEE
B AR EHEES - BREDS)ZEEH
B> BISEREERR: - TH » %EREM - B
B 7] B 18 M (reproducibility) tE 3 A= 28 (K - 24X
M MEBRERRME > AR EHE IR
HEE R EYEAGETTS  BREDS)ZH
BEEREEMEM - .

L G+ FIREBIEEREN 2
SEERET FF L EYEE R EYR KT
R > WE T H BRI RERE o 28T -
LI 87 (disease free area)fBH AR FYIILE
2 R E A 3 B 5 fE i (Waggoner and Berger,
1987) o

(O EEH R AR

WOE Gz #E B (timing) K #8 28
(frequency) » FHIJR E /AL B el Ml HARTE &1
R FTRE ST BB TR SR PR EE B RS B, »
BT MG R 7 (R AT R 2 o

W OE A 0 BB %k R A (calendar
scale) » BY &4 ¥l — IR #% R & (physiological-
environmental scale) o TEFRITIR M SIFFE L -
BERANEERELS 5-~7-~ 10-~ 38 30-
H e B - Bk (i (calendar assessment)
FEETTE > HPETEE IR E 5 v EHRA]
HERZERE R DRERE I BE - fEHRE
R (disease progress). Z 3t /1A ©

AH RIS R iR —ERE
£ (environment quantity) 5% ¥} & + K 5% R 15
(pathogen) 4= B ARAEFFHI BB H < HH G » LR

& 2 R IR 1% B i (environmental units).Ph 58 %
I8 7 2 & 2 — & & # 72 + (physiological
process)& R —EH T o BIBE e ERE
18 J& (basic temperature) 2 H & (degree-days)
B0 ENEREE 261 - W— R E /AR R
B LHEE MG E BB B LT E R
i

SHREREZHE BERFEEYE
BHIZER  DFEERERRE kA S
NS BRIRE Z#E &%) (integrator) - (REXEH
HREPEFEEELE —ERHREMN
(key events) » HIITERRSEHA <R F Mk » HEIR
IREEYBAMGE > VKRB EMB T EE
Ao LB kg B -

RET 2B FTREHB AR - WE
TAT &I B 2 BT K BT N E BT A
e DA IRESETHRENS  BEHE
R E L » #1522 » X HE (degree-days)5iE
[ (transition) & THAEF I Z G - IFEER
B ZEMESEER - I SR A B B AR AT BB R oy
W B RBeEE TRAEETEREZ
B2 R BB AT AT o il IR B (critical
portions)EZE 2 FME ° HIRFWAT 90 K>
FERME— R B 12-13 {H9 2y EiER 2=
(& 14) > HEFEREE R US89 E
79 R ATRKE EERIEE DR 12 X
B2 > QIR RIRIFR (interval) 2 7744 » ATHESE
BEAN - RAAHAERTE@E 1B) » £
17 97 8 1 ] (transition. stage) o] {E 85 % X H B
2 RSERIMBBEEN I ERYSE -
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Disease Severity (%)

120 148 176 204 32

120 148 e 204 23z

Day of Year

L ABEERHE 10 XEREHE : BAEHHIERTREBERERTE 14X -
Fig. 1. A, Regular weekly sample interval with 10 observations of disease severity; B, irregulars sample
intervals and concentration of 14 assessments at “transition” phases of the epidemic. (Campbell ef al.,

1990)

TRETEE BB ZEHREEAZIE
B > AZEEUE R ANSRIF S H IR IR R
5 > DLZE AR ] R B RAT it R B - TR H B R
B8 B ER 2 AR R W LA R —{E b B
(site) il IR » ML BBERYE > RRERTS
HhEEER /D 7 BRER KB - TR S A R R B
A S e B ENMEREZE Rl EHERZ
W& > FEHEF Y% B (Campbell et al,
1990) o _

(S)RER LT R
1.8 REMb B Hl 2 B

B RO E R B AR - A%
14 Bz 7] 28 48 1 (reproducibility)) 55 B 1 - BREHY
G RAE > LUE % (diagrams) J 37 1 1 TR 3R
(assessment keys)S R » W[ L E BB E
#95ZE R [E (continuous disease scale) o
2B IAZ RO B

FoERE R WIEEAEH - HEA - 54—
BRIF IR ] R A il 2 88 B (organ) % < B8R HEAR 75
1% » T BEE WY (arbitrarily) ~ BB 1% (randomly)
B A B (systematically) o

A E 1 & (disease evaluator) Z IhEE » th
NEERR » 5ME & H R B Ml ik LUR 3R
AT Y 8 B (uniformity) B 7 i 5 i 2 T 88
FE (inter-rater reliability) o 5 — B TR EFHEE »
WIRVFRCER - LUE B M EE (FRE 2

e

(MREBHERRE

R Ml B S DR ER BB R
R o JRE /7 # R FE (Disease rating scales) 7 1
HE[fi% (Standard diagrams)n] REUHE T 2 3%
25~ ] BV RAR M o O HR AT LU E R R AR
i » FFHTR 2 —H M (consistency) o

REZIREFEHMNE » 76 1892 4 »
FHMIH Cobb [KATHRH » HBRMBEESRITMER
B OBESHK SRS 1>5510525 K 50% o
Hig » Cobb REZMSHERABRILEY
JRE o 1971 ££ Dixon ~ Dodeon J; James %[ %%
REBWEHF L FYRE BB RBERE
(keys) - & 1 BE D YIRS MG 2 EHEE R
—EX - 2 BERNRRREEREEE
& > ISR -
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*® 1. BERREVRET G IZEBR(EEERRR)EE(Campbell ef al., 1990)

Table 1. Selected standard diagrams (pictorial keys) for use in assessment of plant disease. (Campbell ef al.,

1990).
Host Disease Pathogen Reference
Apple Blotch Phyllosticta solataria Tehon and Stout (1930)
Frogeye leaf spot (black rot) Botryosphaeria obtusa Tehon and Stout (1930),
Chester. (1950)
Scab Venturia inaequalis Tehon and Stout (1930),
Croxall et al. (1952), Kranz
(1970)
Bean Blight Xanthomonas phaseoli James (1971)
Carrot Leaf blight Alternaria dauci Strandberg (1988)
Cherry Leaf spot Coccomyces hiemalis Tehon and Stout (1930)

Corn (maize)

Cucumber

Peanut
Pear
Pineapple

Potato
Sunflower

Sweet potato
Wheat

Southern corn leaf blight
Northern corn leaf blight

Anthracnose

Leaf spots

Fire blight

Interfruitlet corking, leathery
pocket, fruitlet core rot
Late blight

Scab

Leaf spot
Streptomyces rot
Powdery mildew

Leaf spot

Glume blotch
Speckled leaf blotch

Rust

Black chaff

Bipolaris maydis
Helminthosporium turcicum

Colletotrichum lagenarium

Cercospora, Cercosporidium
Erwinia amylovora
Penicillium funnicosum and
Fusarium moniliforme
Phytophthora infestans
Streptomyces scabies
Alternaria helianthi
Streptomyces ipomoea
Erysiphe graminis
Helminthosporium spp.
Septoria nodorum

Septoria tritici

Puccinia graminis

Xanthomonas translucens

Fry et al. (1984)

Chester (1950), Ullstrup et
al. (1945), Fullerton (1982)
Thompson and  Jenkins
(1985)

Shokes et al. (1987)

Tehon and Stout (1930)
Rohrbach and Taniguchi
(1984)

James (1971)

James (1971)

Allen et al. (1983)

Moyer et al. (1984)

James (1971)

James (1971)

James (1971)

Eyal and Brown (1976),
Jones and Cooke (1969)
James (1971) Peterson et al.
(1948), Zadoks and Schein
(1979)

James (1971)

iR > Fl A R B & G B 1T (video image
technology)F 5 Hi 7€ A& HUIR & 31 (5 =1 - LA
B %+ 4 E(Lindow and Webb, 1983) - S£4 5%
BE 2 B AR AT DUFE Bh B A A A B 2R R B
ZEIL e BN R R R I PR RRER 43 o R
R RRESRE2ZE R KRR 7] LI R iR HE
HEE R - [F2E > thal 8 /F 3 F EEE g -
EERE TG0 T A - 156 B fFEHR
TR s M 343 (destructive sampling) » B [F B &K

/& (actual disease seVerity)ﬂL}Fﬁ ERN AR
HIE -

BEAR » TR L BICT » Al A {EBE B -
B EGEEE IR BT a0 R LIFREBE/
B AR AR E A EE R B IR - F »
LR T B IR E R E (disease scale) o fifE R
B RIS B RAEZE » 28 FE TH5
(class) » /B %5 B 8 #8 71l (categories) K % A &
(descriptions) » {H fEElf## - B K& 73 GRS
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BIREKEZBIEE » RIERE R ERREHR
B o 1945 £ » Horsfall and Barratt 3] F
Web-Fechner &R {F &M H 2l 2 6 -

Weber-Fechner &0 HR B R (visual
acuity) B J 5] .2 #f B (logarithm) B TE Lt » T3
¥ hnEk B J1BR{E 1945 4F Horsfall and Barratt
KREBHIEERY - £ T 2HBEHRERIR
& o {Rra% > BHRE LR B R EEEE 50%i138
gy > MAHME R 2 IE7E B S E - HIEAE
50%ER 4> (Horsfall and Cowling, 1978) » K|JIt, »
R = 1 il (disease class)TE 50% /5 ¥ fE Y (£
2) o Bk fl(class values)3ifk - FAZRFF i B8k
ZBIRERRE B 7 2B il 2 T ERIR
EH > BEERENGER  TRFTERERL
e TR ZET > IEEE (convert )ik (B 5
B o IEEMIEF - PIIRENTE R 2 b B
(midpoint) » 7 Elanco Rz B{HRIFAHZR -
BN ={EHEsREF bR 1> 4> & 7 BIR]LURA
15551855 81.5 ZIEIGEERER « BESR » 155K
1 823 R 7 2 B R T R P BE /N 2
5% > (HEEEALN I 2kt SR E R A - — %
25 Horsfall-Barratt K &R EL{E{H -

2. KEERAREREEAEEE -
Fig. 2. Disease diagrams for assessment of severity
of rice leaf blast.

i 2. HERSR - BREDRRERNZHTEZ Horsfall-Barratt FH{ERE o

Table 2. The Horsfall-Barratt Scale for assessing disease and Formula Percent Values for Converting Class
Values to Percentage Values for Averaging and Data Analysis.

Value to use to convert back to percentage

Disease <

Class (% Severity or incidence) Midpoint Elanco(of/o)rmula
(V]

0 0 0 0

1 0-3 1.5 2.34

2 3-6 45 4.68

3 6-12 9.0 9.37

4 12-25 18.5 18.75

5 25-50 37.5 37.50

6 50-75 62.5 62.50

7 75-88 81.5 81.25

8 88-94 91.0 90.63

9 94-97 96.5 95.31

10 97-100 98.5 97.66

11 100 100 100

* See Redman et al. (1969).
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(F)ERR A

SEBRGRATERE YR T IS < B E A E
Y5 I @ T RSB B B SR HR S (reflect incident
radiation) Z [R# s ME R KIEVEEY
(nonstressed plants) a5 HE P B FAEY) LL
B > BN [FIHEOLZE (absorbance) K [ 5t 7 1
(reflectance characteristics) » [ ZERE A L)
7€ 2 | (Jackson, 1986) o HLAVAYERZET] 15 K
L 9) 58 B T S 22 (infrared electromagnetic
spectrum)#&E] 3 -

SR
e
I" LEE < Wotar ___,{
_c_Er §_)I Absorption
~2 .
80

~ c

o 2

S &5 :
s 808 & S 3
o ~ i 2l o
£ 2 8 2 z
« £ o - g
¢ 2 kS H
&40 3 T 53 o
- F E 3 <
] a 4 -
[-4 .9 o
5 g 5
20r & £

1
O 1 1

3 X 1 1 1 i 1. 1 1
oa o8 2 16 20 24
Wavelength (UMY

P

3. —HREZ RGN -
Fig. 3. Generalized spectral reflectance of a green
leaf. (Campbell et al., 1990)

EBER R = E RS EY)
P o MITHEE R R (RS B TR 1R
1.5-2.0 o R » 3R % L2 HR 84 51 (multispectral
radiometers) R iC#% B R [R1EY) 2 2% L E R
(multispectral signatures) o H Kk » (K223 &I
M > fRIE 75-1,500 AREE » IRESES
WHETETEY B EBREN - R{RE
650-850 7y B & i 2 151 B #7385 (satellite orbiting)
| AT £ R B8 B (thematic mapping) 5K &
(imagery) °

EREREEY R E B S L R —1E

Bt
0

R 5576 RO SR T » BB A M th 2 H AR
PRl B R 4 & #} (reflectance data)sf L3S
SR (spectral signature) » N —E (R R HE &
FiERE Ao - ERM i RE G M AERERE
B2 R (overall health)ly » HHHEHES » F]
MYER LB S](vield potential) 2 F815% » LLIE
fo] — (& B R A ) 2 BRI B B (- & LI
5} #f (multispectral radiometers)fx & H i H &
P B/ B [ T A Y - T 2 R R A R B R
(aerial infrared photography) > Bl 3E F 7 A H &
LB - T 2= MR (satellite imagery) - HI3E
FA R S B3 [ (regions)HY BE 1 -

TOMBRERM

MR BTN & AT 29 - A
BE - THBREBUECHER > SERE
H > R RIBE A ) B REF » R FEF kR 77
% HEMElH R - LIEEEH 2 HE
B AR A 1S < ¥ 0 ~ KE Byl aHE » 730
etk B A > M LIRREHE - fCEFE
0 » AR E()ZBIEICE THRA - QKK
FELITELAS 5 Q)RR AR 5% - Al 515
R EEER - DI HAREE - Ak M
RE » BIPRE ISR 2 Bl
1. 5545 B i1 (Sampling unit)

HER BB 28 BHhRET B AR E N Z
TR BlAl NSRRI BB R BRI TE 2
EHEEZEMERN - AR ZEDES R EA - F
B MRKEFHMEKXERXE
(microsclerotia-forming fungus) 2~ % 7f 2
(propagules) » 7£ TIEHZ &R » RA 2.5-cm
E{EH#R 1 #5(soil probe) » 1 64 ] 4 x 4 m J7 54
B > B — {0 4 2 16 B B3 4% 4 BB ] (Seem,
1988) o
2. 415 5525 (Sampling frequency)

HARSEER K — R HA A AR B E > ERE
FEHB RAFAEIRZ % DE - Bl 5eR




SRR KSR EAEY)R E TAT BR % < BRI 82 43 47 19

BERR R E B R Z TR B E AR
DB AR RAIRE - S B R
Rz 2 fi5at > RUBLATSE -
3R A ERET (Sample design) .

—fRIME » HAE=(AEARL : fENE
1% 1% A (Single random samples) » 3 # 5 &
(Systematic samples) & 47 J& £ 7% (Stratified
samples) o J5 F 22 ] 77 i iR 2 (Spatial pattern)
73 5% B % (random) Y & £E (aggregated) & £l
(pattern)  Ji§E 77 i F FEARIEIVEY » WTIRAIRE
PEAhER » SR AR (pattern sampling) » 3/
B AR (n) B L 38 A il R B (sampling arms) 52
B - FaRE - SRR A 2 —(EE
(segment) 540 W B> X AU BB Y 2 — E% (18]
4)° 2 > MR E 57 1 5 5 B SR 28 (clustered)
B HEhiiRE S M5z 0 W ILRR
R ECH A AR R LU PR AR A B (-

/

4. MEMEER > FFU X WA F=
HERBREEDHE -
Fig. 4. Four sampling patterns. Samples would be
' selected at preset, regular intervals along the
path demarcated for the X, W, diamond, or
triple diagonal pattern (Campbell et al.,
1990).

= RERRZEA

BABRIRERE <MITHENZE R
W FHEY S ERE R ZLE) ME
HIRIERB ARG 2 PEER A - 2 ®iF
(climate) ¥ X 5 (weather) ¥ 17 17 173 55 4 ik L B
BB Al RIRERRZEN > BRE
FRHRPRENS » R EE - /i Jy& s
EHRRHAR - ERIIFENEE 2 TR
(HH » 1966) < 1980 F Mitchell FREIEH » KX
TERBEA KRR Z BB R - JAR D KR
{i®(macroclimate) ~ FH 58 {& (mesoclimate) J 4 &
{ (microclimate) » KERFEZELER 50-1,000
km 5 # BN 2 RURR RS 2 IRE M 2R
s PRIRIES AR 100 m—100 km 15 & #i &
W ZRARBIR (R —Fr PR R BE | S

_ (orographical pattern) < ¥ 8 ; MR R 1

mm-300 m 5 H#HE < RIERS > BHEIEEE
HE M 5T J& 1 57, % 3 SR (Friesland and Schréter,
1987) « REARTEREEY) < M3 3 > T
B8R E Y e s sth B I 2 B 4 - &
EERPHMEMARPALSE 5 Sclerotium
rolfsii 5| # R /TR - EBEREZBRE &
M2 R B AR » FIA BB ACEZIN -
FETERT > Weltzin REIWERIRTERE D2
BH E 4 (Welizien, 1978, 1988) - fFEH >
Coakley X% ¥ R R &L 2/ NBIEFHK
(Stripe rust)gH=2 & tHER M (Coakley, 1985) -

— M SRGR R 3R BT Z BR AR 5% » KB
LR PR IR B S R A% L - TER
TREFRHMRIBREAZHEE TETERRE
B (weather variables) » {18 & (temperature) ~
R (humidity) J JEl(wind) « FI 7R BRI 2 (SR
KRRRBEZES  BIEE F(clectronic) Kk JE
B F (non-electronic)f &5 & FHRIIEE
BHIE R - TEEYR EATE2M R L thE
B R A o
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(—)—BRBERIEEE )

EHEYERCBEERESR > BiaRERE
(phyllosphere) 5 4R & (Rhizosphere) » E 58 F
(variation) £ = #fE 25 [ - HE <SR ARRE
B A LR fi = (phytotron) » 2T » FEFEE AR
BRIEZERAN  WERFE-HEENBE -
(Lee and Rowlings, 1982)ER HI{EYiR 55 & TR &
B> WH{eYzalg kiRE 8 mmngE - it
b Y BRER LI E—-FERERFHIFIE
VIR & 4 RATHIR - /8 H BLZ=Higit - [ A
B )] o Coakley(1985)Z8 5 KRB B2 Ba l »
HEAEREFEAS - BRIFHAZHEE °
REFSERIZE ~ ARERBUAENK - LIEMEY R » 5L
£ —{HZE R B AR B « R B #0230 - 2L
| & 5% 5T (measuring devices) B FESR TR
BB PR AR R « (DIRERE
BRIR B BRI — R E BBk BlNEEK
JHH(dew period)Ed il +fiZ Ak (sporulation) Z {f
% 5 QLA [F st B F 2 R E AT 28R
BiefE s QYA EEEYS s OREEYRE
TEBR M B AR R -

(ORERRREEA

EYRITHEREREBEICREERE
IR ~ Ky ~ B KA - B—RER R E
{E A3 ~ BRIG Ry e > W B A B R
EHER -RERELRMBREEEY —BREY
FREVAE SR 12 R B L BUR R 3R 2 e » 72
EYE s b BREEEREENREER
(Rotem, 1978) « 5 T (L R Bk » —HETIG
RERNR I FAEREN & - ATMERR L 7R850
TR ER L ROFEBNERSES -

L8 FEER )

RABRATRERTZRET > IAB=
o (DIXE KRB E &t (liquid-in-glass) 5 (2)
8 JF Y B &t (deformation) 5 (3) & M 1R & 3t
(electrical) o

WETRRSIR G Bl — R Bk RIE &
Bt o FEBEKY 0.5°C - BERIEEME - HAEX
BFH  EARE - SREH  BEES%
(bimetallic strip) Jz 2 3¥# (Bourdon tube) B¢
filled-system I & &t » ¥EREMETE+ 1°C » HAK
TR HH - EHMREHESEREL R
FEE T - BN S 38 A 7 B B sk i e
WY& JE &% (sensor) » AR > EHNREET

- 77 R BB B 7T (thermocouple) K ZARH 38 1 &

At (thermister) FH A - {7 & #F B2 AR AR
1% B ¥ (data logger)(Campbell et al.,
1990)3E & KR BIHIZABShE 1 2 1%AR» 2=
R 0 R E R H B RO B T 2 R g
(7 - 1972) - fE/KAREMITEMFE L > A
HEHRIBER - EEE— BRI SRE -

2. 7K S ER I

FH 1 % B (relative humidity) » %E [ % 1
(leaf wetness)R(rain) Jz 3% 7K 47 (soil moisture)
RRATIR eI B 2 K 38 -

P AR HE R 2 3 B B (hy grometer)
BENERARRK - (DERZEERE ; QWK
KYVE Yz M2 1L s )R KIS 2 6t
i s (OMERWOK S 2EREL - BERE
BHERE A [N $R R TR » {50 Y IRP 765 A R R L
FERR I B I RE - 8238 BRiR EE 38 (Psychrometer)
B0 FEBEER B TR T AR VR B o B T R IR
BFEFEHTT 5 R — 18 7 & (canopy) K [l — &
FE#1T (Friesland and Schrédter, 1987) o Bz 5%
E AR EREHE - NEREFZS TR
K GY o G SR {5 F #4PH B8 (thermisters) 57 ¥R 3T
T IR IEARYE  IRMEA Assman IR IR
FEEL > FERJEBERE - RESLEEST o (Rosenberg

‘et al., 1983; Davis et al., 1983) o tHEHEEHIAR

MOET » SRRV EZEBKIRE 3R » Bl DAERER (=
IC)RYEARA RS » ERMIERZETE 2% - FEAIES2
¥R ET(hair hygrometer) » EiiHll RH JEFIRE
(Pennypacker, 1978; Rosenberg ef al., 1983) fifi
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BRI E R A /H 958 IR & % (aspirated
hygrometer)#5 $f & B4 E 2 558 - K S E527F
R — BRI e R BBIUECEE R
MY ESE » B 5 - EEREH X ER
FIFS 5 088 » RH JURBE) 2 BRER MG T T8
A o

RIAKIRECEE < BEhS v IE BB AR,
TH R E o £ B B R B £ (dew-point
hygrometer) » 82 % L ] FE | B — (K BB 1R
HMEZRESH(B)EENSE2EERE
(Pennypacker, 1978; Rosenberg et al., 1983)c —
18t & i (photocel )i I 88 < 7 M B —{E 4T 4%
HHEE KR Z IR E o 38 Tl Jok I 25 Wi 15 e e
EaE > R D ZEEES S - ERARD -

B T % TN R 25 F RSO SR B
Z % 1t 7 | & (Rosenberg et al., 1983;
Fritschen and Gay, 1979) - L% XK ZIHRE
J% & 25 (sulfonated polystyrene humidity sensor)
HL R 1] 7K 58 o2 W St % fi# 47 /6 F (desorption)
HEEE 2 R ER IR AT 2 g L E MY
Ji% T8 1% & Bl 7E £E % # (microprocessor-based
data logger system {5 FH - RH 8837 » LAY
FEFE SR T % 8 EL 5L (Sutton et al., 1988)- 327
FRIESRTERDK LU REE » M2 ThEE - BRI RE
Billl RH o J&JESRRBUZISIE - MiReit &5
Ko MHERERE - BIERZEAYRS 3
A2 1 FETE AR HRIEEY -
A ZETH R IE B

# ~ % - 13 (guttation) ~ VEFE KW ATE
R ZE TG IE B EE AR R R AR T2
KHE o T H - 5 EF % 7R E TH 8 (disease
forecaster)Z B # B 5 o 2% VR R [ (duration
of surface wetness)fS i TR 2 925 Bk
BB e B BCEIRE > AN/ NE R OE I - HR
HEZE M (Van der Wal, 1978) - JRTH » EHIE
B2 B8 > A5 B v E B B (measurement
phase) » T HE/VORBEFTEILZER - £

HFY o B R A P LR 2 L 2 B R » i
WIAER - WGBSR -

EHREZEN > NETEEYEENE
M- AEER - THEHYEE GBI ESE
QHEPRZ BURER B - WS - B R » 1T
RERAE > WEF BIG BIEAR AT R EE AL
B BB S R IESS - LUR FE ST IR
f¥ [ (Friesland and Schréter, 1987) o

— R 5 - R IEER 2 LU 77 =N B i)
FHZ G BIEEC AR R IE R RS
T FE IR Y 2R - & 58 A I S B T I R %
BE R — SR 5 R T 7 55 B R 25 5
REIRCE M MA—E R - ABREE
BRIK I BB 15 8 (retention) 2 3@FE b » A GEE
A AR I HE - 35 B 7= BT RE 5| BUH & 2 IR RS
W B R S T S R R R S R R A M
ER o RIEMIRZE > IR - %
LEENHEE D ERRRZT LB/ ERE
% o

& SRR A R T — S B,
BRIRMENAE - —BEFRBUIES 2 BHEE -
BRI 2 ¥ M 8 28 (Mechanical instruments) &
deWit ZEH IR &1 (Post, 1959) » & IEERERRHF
gt EHFI F(Sutton et al., 1984) » Hig BRI
H DL [R) B B0 8% U6 B B U U8 BRF ] (Zuck and
MacHardy, 1981)° F1 Y& Rl IRF et T L
IR - T ELAEE ¥R - AT > B EIERIRH
Bk ~ BRI ATS| L > BTEM AR E R
7 (Jones, 1986) - 1984 4 » Sutton $5H &
WIFERAREE) ~ AR ~ RBSNEZELR AT LU EH 4
EHY¥EHERE <] h)» BIEERRIETREE
ARG EERR - EEEREI RS
(Wetness recorder) £ F /> 38 52 (Sutton et al.,
1987) R K B A TiR 9% _E (Rupe and Ferriss,
1987) o AR /NG R W R AR 6 55
Z ZEHIR Tz (Wallin and Polhemus, 1954) « &

R > R RIBEEH (Taylor
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wetness recorder)(Taylor, 1956) » ¥R —fERF &I
FOEHRIRRIERE - EEE R IR IERE - R
I B HEERGE  BERERER  BEAR
AT I 8 7T SR YR A A (Lomas, 1965) o

EF# #3(Eletronic instruments) ¢ |l £ &
TEHYEFIEH 28 & (eletronic sensing device) »
FIE A& B (wire) » — 3 B BHRHR K (wire
clip) & — 5 & /& v (metal strips) f§ £ % 1&
(electrodes) P~ {THE1E » (55 A T ZEH (artificial
leaf surface) » F5 RF 1T o] [ MR BITERT -
HE B (clip-type) % & 2% - 40185 #% (0.25-mm) &
s > WE BRI EEYZES (Sutton et al,
1988) o 11 555 B3 1T B Th YRR TR Hes T 9 2B [ el
B mLUEEER FEEE — AT TER
(circuit) | » MBEERE BRI GEEAME - 3K
Bl Rk FE SR FHE BR @] 7T LR R A Rt A EY)
BE > NG EEER ; B > WA
EETEYE RS BRI MR EYHEER
B ARAG > FIRE I H I T BB Y [E VR IR
B o ME—T]RE R A RIRE - REZHBEERS
RH FE £ R FE » RAIESRBER -

b it R R E B TE R Y U AT W R 5T
b BB - R ESEBEHIEY
B SMEARSE - M R R AR 18 BT UGB VR 5 JE
(93K L (Sutton er al., 1987) » {3 HRTH ¥
Yt (initial wetness)is FE B » FIRIRIR
FRARERIR I © 1988 -4F » Sutton FEHEFEW DI
A1) (additive) 85 {58 B Lb. 155 B A& &R 38 47 HY BC
75 : 125 {5 Pittsburg 88-6 HERIEEE » 20 {HK »
1 % BBk 44kl (phthalocyanine) o BRAT 2 &
FEZRTE 100°CRZIEE 24 /NI » TEZKER/KIRE 1
IS » FELL 100°CHEE 24 /B o SERERESR
Z 3R s AR R R B Sk A TR &
W& FA % B5 81 B 78 (Von  Chong, 1988) ~ £ K
(Gillespie and Kidd, 1978) ~ ¥ Ei(Sutton et al.,
1978) ~ /)\Z&(Huband and Butler, 1984) ~ ;R &
% (Grove et al., 1985)% (EY) 2 ZE IV IR ] o

BRI EZ TEH
HERER ISR T N R - 1 R R
IR MEEHE o FHt L - DIRH 2 90%.2/

REEERMGEHE - RSEERRHEE - A

RH {E TR EEC S - T @RS EX
A - °E  ERMLEH T IEEREEE R
T QUEIECEY) » BANIEHE 5 SRR
EETEH) - WUERB RFERIEYI TR L A
(Thompson, 1981) - 1979 £E Gillespie K Sutton
BB ET 70 » BILIE & H 528 (percent
cloud cover) ~ A ~ [ /KIS B EBORHAE -

AR B fh R RSB E M TR
¥ (leaf wetness duration, LWD) » ;28 Se {718
#EFF 9T (calibration study) o FE R HEAH A ERILI%R
BT BIENRR (A DR ESR < — &) RH
e 5 it A8 8 o T 7 B ARt A8 8 PR L T
I ZEH IR 21 o

LWD &1 =X 77 5 #8 58 (empirical) B2 4
P (physical) B EEAY o Al E HHEHR R XRH
model) » 1% Al15E & T /7 2 K (Huber ez al.,
1992) « il » Gleason et al ¢ H JE 2 B Ea 5
Z\(nonparametric empirical model) » Jf&F 47348
B 18 2 49 3 (classificaiton and regression
tree, CART) J & 75 #% T 8 Hll 77 #7 (Stepwise
linear discriminant analysis, SLD) o & H
CART/SLD #&3{H RH>90%R 23 A T
#4545 2, (artificial neural network model)ffEf
LWD B £ 4 (Francl ef al., 1997) - 2002 £
Kim Z3FEiEd > 1% 03 m EEKIE SKYBIt
EEALEE# A CART/SLD &= ; #1522 »
EN Ll CART/SLD Wind model £ B Fi] & =
(SkyBit wetness)3, CART/SLD &= » i
10-m 7 EE G EMELE - MRS
(20:00~9:00) 5% 1~ H 22 (10:00~19:00)3BHE A 5
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Category 1

DRY

Inequality (1)

e
Category 3

Inequality {2)

5. RARERESBHTE -
Fig. 5. Classification tree for prediction of wetness
duration.

C. W2 B

W(rain) BIRFES Y 22— H{XEB MU
(attributes) A HHYIR E ZTRAT o BESE - Hrp
ZefE B M T BT 28T 0
6 FRIRF ] > T — IRF TR E A Y 2 [ B 2R R Fri
PR 5 TR ANEE ~ R/DNRoK g E 2R »
fE—EHARE K & 1 mm/hr)s FKFER: P (splash
characteristics) ~ Z\ %Y & & I & 7K ¥ (acidity
level)% (Fitt and McCartney, 1986) o« Hl# » [
KEEYEmEEZIFALEXERSES
& o — AR (cylindrical) . % TE R & 2§ » AT
ZIB RG> AURAGESHEE - HER
Y 5 WEE— o B AR T SRR U AR

Hii» EAREZHEEIRANES
(tipping-bucket gauge) » [thAU = (& B A 3H 4
S T LR B BITEAC BRI IR ) 2 B
7= o EEE R EIHkA 2 E A EET > "R
& e [ R o
D.-EHK 5

+ 18K 5> (Soil moisture) » DL+ 1F /K 7
Z\(soil water potential)BIEIE o R{ELFIR L
ERITRCARBEE 2R NEEERE

SRR SR BRI AT B R 2 B B A 23

BRI ER THFLEERE ZIFE R
FIABERF L -

HEIK 43 &8 (total water potential) » Hj#&4E
8\ (total metric potential) » 5B & #\(solute
potential) » & }J1& & (gravity potential)FTFERY
(Hillel, 1980) - 1-3#/K45> » LR REHIE
M EFEFAT M5 R 2 —H R % -

T #E/K 4y & & (soil moisture content)H] L]
R T ERE AR EET RS -

BRE — %H
Koy a ' %)=
LA

T B M - 7T R B & BH AR (electrical
resistance block) K B2 IRIKIRE RARE &
(thermocouple psychrometer / hygrometer) o £l
TR RZ IR BRI B 3R SR AT B B 38k &
EbEERH #3855 76 %% (Sutton et al., 1988) o

T 18K 43 B (soil water potential, bars)
ATLAH T 0K -

X 100

water potential = (-------- ) In (----f—)

R £55R 8 ¥ B1(8.314 J/kg-degree-K-mol) »
T £ degrees Kelvin» M,, i 7K 5> F &(18.016) »
ea f5 TIRIS B (vapor pressare) » e 555 1 Kk
g [Rl—IREE T Z BEFIKIREE -

(SEZEA

JR(wind)FIER R INRE » FERHHE JLUR B
TiE—EEYEREEERS—ER BE R —
YR ~ 77 ~ BIREREE S~ ~ 7
Ko BLSt - AR B BRTEYI R - B 5 BRI
BZRAL -

ZERAETRYDE g R B B S Hisd - & K
FEGEAFS ~ B\m ~ LI (turbulence) » 4Tk
(gusts) ~ fig/Al(eddies)ZF o B - BLILTEEHIR
B RSHERARBERRRZ— A >
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3 2 E R ER £ v 1 A 5 AL R JEL ) 2 B
W o 2 F 3R > 7835 G w2 38 B R A A =X
#(cup anemometer) » F LAHIZEFHEE ; i
BRI LUEBE R EEERRE R  EEEST
JEGE G R 2 [ FE LI g5 R A R o TR R
Al EE#B G 10-15%(Rosenberg ef al., 1983) o
%?ﬁ(themoelectric) JEHE E K B i (sonic)
JEGE T EHME R U - & A R B, - 5
JELH T U IR IR - S A RAT IR R
g% 7 W& Ff (Rosenberg ef al., 1983) - %ﬁé}ﬁl,%?r
ERKTTTH  MABRET RS T My H
TREG R NE57 - AR EIRIE o & I EGEET B
EREEBRZEYE N EEE » 7 THEEE -

(P0) %z 55 &8

TR (radiation) BRRERZ— » Wi
S 5% B B BB RO R R H R Y BE &
(Fk - 1986) - KIGHRSTHBRIE - B EH
YIRS B % 1 AR NS B RV LT < AEYIIRAT
TREWFEIRDW B - BRETRIIE » B R R
Z PR o LAY 11 1978 4 Pennypacker Ff#s
2 W 9TE T Z AR 7T LLIE HE st I fE Y e
B9 IR B8 2 BR 5 & (irradiance) o

¥ 57 7% (Radiometer) F 2K I & Fr & HE & I
REEEIKE -EERE  BEEHNR
(pyranometer) » X FB#E HH 3 - F LI B EE
HRATHY B & (flux) - Eppley @53 - B HME
RS TR » TR B BV HE(thermopile) » 1R
BIREBHBA/D > KIEKIGESNAYTEE
(Rosenberg et al., 1983) - A BEMETR G R 4%
e R FE AR K (5 6EE - B R EY EE A
91 T » 93 ML HEIRS 2 (silicon photocell
pyranometer) #8 {5 B - W H BB N E
(irradiance) » W] FRERITEERZH » PP H
HELRFERIR  HESEY L ks8R -

RS (R 2 BB Wm™” 3k TmS™ H i
RS ZER B R » 40 400 nm > BB H B

2L (electromagnetic spectrum),Z —E% > fFl 41 3¢
&8 3R & (photosynthetically active radiation,
PAR)HIE#EH 400-700 nm » T L35 B BAAEAY)
BRI R ERR - thot > Wm? EHRE
400-700 nm FERERLERE A - FEAIRE AL
5 RS N & F (photon incident)#{ /& PAR » B[l uE
m? S H E(Einstein)S—{# mole YT o ¥
HE (illuminance) Z BHAIAD Tux REEF B FRE
R B (irradiance) » [RIECEEE > (RIFFIA LR
B E 2 BUS M mast -

F - EAEN D S R ER

(—ERZDH
LIREE R 1T

WE 9 12 B vh 2 % = B & (amount of
disease) B A FF{ - HAk AT LU 25t
JEE HiT 4% (disease progress curve)EE &t - fJ{EL
T R RN » T3R5 S Y B R T A pbh A
[&] (graph) » R FLIT KAV R (signature) > B
R ERATIRME T £ R BIRE eSS
4= 2 5 (integration)  fREAE BRI AY » [ FESR
EVTERE R T LB KB R EY R IR
ZEE - BREERMRD T &AM
R s 95%5IRfEl(time of disease omset) » A EEH
B (Yo BREEQE » HHRUHR T EHE
(AUDPC) - fli #% Bl £ (slope) » #% f& 58 5 28
(Ymax) » BRASEIR R (Y > BRFHE R (overall
duration) o (Campbell et al., 1990) °

AR R E RS L E RS A AE
YR & A AT BT ER 7 - T > SR E R AR
FER R A REA (Growth model) AL -
B e R X o WM PR E AR A R X
(nonlinear regression model) - —f# HEFHEE
#H LUT &1& : Exponential, Monomolecular,
Logistic, Richards,
Weibull #3028 » 4158 3 Fi7R ©

Gompertz, Log-logistic,




TR SR BRI AT B 1R 2 B BE oy A 25

Ymox FRjEFER
r inE®

Xo WHEEE Ymox
xp R
AuDpcHISR T EH

B E M
DISEASE SEVERITY

INDEPENDENT VARIABLES

Yo

MIN
TR

CMT CMT RH

TR MY Rp MAX

Xo Xp

gl ("@&;&E&’l)
TIME(DAYS AFTER TRANSPLANTING)
6. WA ERMIFREREOBERHLINERER
BERZFRR o (Huang, 1988)
Fig. 6. Relation of elements of disease progress
curve and meteorological variables.

®3 —MEEARTBERENDINZERE
o o
Table 3. Growth models that have been used for
analysis of disease progress data.

Model

Exponential Y=Yo exp (r.t)
Monomolecular y=1 - [(1 - y,) exp (-1,,)]

Equation

Logistic y=U[1+exp (-{Inlyo/(1 - yo))+r,t})]
Gompertz y=exp [In (y,) exp (-tat) ]
Log-logistic y=U{1+ 1y )/y1] £ 3
Richards y=[1-B exp (-t )] /(1" it m < 1
B=1-y,0m :
y =[1 + B exp(-rgt)] "™ if m > |
B=(y)™- 1
Weibull y =1 -exp{- [(t-a)/b]°}

(DA RH#RER P Z Yo K 1

% BURBERERME R TV BHRE(Yo)
B Yo ZHHHR{HB) » R IEZE(F) - E =0
2 Yo(3k BYERH TR Y(EHETE)
Z T84} (integration) » K|t » HLAEMK t 2 FELZ
E o Ak t=0 TEREMEH - A Y ENREEH 2
THETE Y 5 fRE% t=0 B —REFMEH - Al Yo
PR E Z55HE Y - B8R - Yo BEEE
BiE - REFRZEECHH LR -

MR BERSE R R ER — R E
(time scale) & FHFEH » HIl Yo 7T LUEE 53t (e
— B FERERR Y KRR -

HERH r HERSELERER
{exponential,
Gompertz, Richards)z t #1%R 2 (slope) ©
ifi » log-logistic =\ 5 r~ Y ZRIZEHER In
) e EMETEERM U k2 T r@Oiir=
Yo -Y)/ (b -t) REBEREZEHEMHE
(favorability)4} » 27 F &5 14 (susceptibility) &z
IR 2 BUR 1 (aggressiveness) ¥t r B HLE i

2

QYRBE R AR T i

B LAY R G A BE DL Bl A R X AR
MRS R > W REH P dydt Z K8
(fluctuation)sl Y ¥t t Z Bl ERFRANZ HIRE -
IRIE » 55T S PR A e o 0 R 20 B e 0 A
HHE7 > BILL AUDPC SRAGFAITIR Z i "+
(descriptor) « i EHJHEIEMRH - r RIREFIRE
(Yo#ER & * AUDPC - AUDPC #i 5 —{ElR% 2L~
Ml YO & 58 )& 5 o AT LUR A o B 3% A
(midpoint rale) 3¢ % 72 #& 43 i B (trapezoidal
integration method)>K3iT {LI{E - AUDPC {5&120

logistic, monomolecular,

n—1
AUDPC = (yl_-;hj(f L i)

2 FRWEE S H

$E HEVE 43 7 XAB S EE (analogues) 1 43 #7
% BREREERREFTHARKEZN S
& o (DFEERELEE « BUE — R & 4 2 & B
ARAELLE M » DATEBI R SRE B 7% 5 (2)
FEATHEIRE « DIBRAE A B L 2R e I et 20 i
RIEBIERE - RARZAITEREE ERME
12> BT N2 DL T 1 B2 R ERE AR ]
(E » 1997) -

18 #H TH M 77 ¥ JB £ BE ¥ Al (empirical
rules) » X FEHEES 1R 2 (empirical model) » #[{&
e ZWIERAY Hyre KIEF] Wallin 2 ~ 3831
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b

2R R Mills TERIRE » HEERTENE
5 o TRBVRR R ZTERIE - FIIF AMeDAS
BR 2 EME  BEEBGEZEIEEZ
(3 » 1990) o
3 FH A e 2 e 43 4 2 FE AR

REFENBSHEHYRERRFARREZLE
> FEEHAZ— - HERERESTBEZR
AR HE -

(1) B8 [ Al B 0 T ik

B EAREEF ALY = b + by X 5K
TR ARUFER ERAZ ERNR R BERERE
B RERRRIE 2B - BARE ZET
Fid o Az =MB Y mE A E KA
FREEZS ~ A ~ B4 TR TERIE R - LU
ERAFRBE  HAEER  REES Y
CABERPHZREKERE X FIL Y =046+
0.0126 (X - 13.04) 2 BN ; EiRERAILIRE
BEY SAMHELA LAZRES X B
7Y =-0.51X + 137.32 ZRIRR o (EHEREUH
RRAEBEE) T AEER y = 245.695 -
28.56x Ko 0 x BHTFE T HEMA G FHE
ﬁx'f °

QYEFR IR A7 ik

fERE B AR Y = bo+ b, X s H LA
— (AR FEER R ESH -8 L 8
FRERHE Y WEERE—@E BTRSE
IE RSB TE N > BUA BRI (S TT
EDHRNE - HEBRAEE )7 R EE R
EERELL . F— BB E R TESERG
FREE » Fla0 Y BUR X~ Xp ~ X
BB AL

Y= bo + b1X1 + B2X2 + b3X3 + o + kak

OENZER
JE 5% 50 (R 3R B2 B0 8 FRR B PR BT R 3L Y
> A BNRSERERA FEtE K

R IER - Z R sHEHERE 2%
A4 BB E T - R TEM A BB 84

B TER o HTEIREEKE S S SRR TE

TR R R TR R E R AR R+ %
KT HAETER - BT HLTEN T
% RLUE H B R BUS TR AR » SRS
TEH - BRI o & 4 5118 1966 LK -
B R B BRSTRI 2 B B » SR FE W5 16 8 B L
FZENsE - DURRTRRIEEREA -

h - #EEE

YIRS AR RRRETE  th =B AT
AR o B—JEPiEMN - RHHERERAZHE
it - 55 —IEBHEHE - RIRGRE 210 BIREE -
B=lEiEM - BHERE i/ NREAL - 5
— BRI - £ B E RS R R B R A
TELBR A - AR GRS - WA T e 13
B BB Gz HE ; BIERRRE B8
B T TR F R R A o 58 5B
it EEEWELEE Y - MR E R BT
Mg EREL LT - BB EE - &
SEPRREH UM - A RS EER - R IR
iR fE ~ A7) ~ KEHEF - HARE "~ 55 =38
/7 R e S BE T R A YU RO BRE - T - fla e
LT » RREEFRZHIK -

% AR » BRSEH BIAEE R HBH S & EA
S NP EE R E TR % ZIbR
BRI TEHGR AT - (8 LA A B REw D -
BRI ~ EEM ARG - HRRRE
R ANREE ~ KD~ BURIRS FIRE R EEY)
REZBAERRAT - Wit BITRREE LR
PR 2 EHIE B B TR S - SR AL P
PraE<EA -
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Table 4. Selected forecasting systems based on meteorological factors.

Disease Host Forecasting system Meteorological factors Authors
EREE KB BLASTAM T, PR, DS, WS, WD K (1982)
18 B TR T, RH # (1990)
BATETER T, RH, DS, PD, PR, EV, # (1983)
WS, TR
BORGR KT BLIGHTAS T, RH JIIFG (1995)
HIER - & FAST T, RH, PR Madden & Pennyparcker
(1978)
ERR tHEEE) R YL TEA T, RH, PR Gillespie &  Sutton
' (1979)
MR e BLITCAST T, RH Krause (1975)
4 E G THH T, RH, RF Shrodter &  Ullrich
(1966)
EEb MERAN T, RH, RF /N (1986)
BHR HE G TE T, LWD, RH Ellis et al. (2000)
BER B L TEH T, LWD, RH,RF Broom & Aviles. (1995)
IRER BE YT T, RF, LWD, VP, VPD Xu at el (2000)
AL BALAE RAYETEE RH, RF, Soil T. Phipps at el (1997)

£ : T: temperature, PR: precipitation, DS: duration of sunshine, WS: wind speed, WD: wind direction, RH:
relative humidity, EV: evaporation, TR: temperature range, RF: rainfall, LWD: leaf wetness duration, VP:

vapor pressure, WP: vapor pressure deficit.

RAEYRE A TR R R TE IR &
H i AR B BGE T R R BB B B L5
JesEE IR BRI S B A 2R
ARERE B s AR AT 75 1 B REFA R »
AREHEIT AR - MIFSC.Z TS > BTHF
FER 2 i B HE VIR R E R REY
RIEABS » BIERRE AR (FUER
BT FERAL I RIBHE 5 A B Al
R BRR - SRR IR E AU EHE -

7% ~ BIRZER

PRIEE - 1986 © #R5Y - p.57 - MR EEAR2S:
RERRE - REHRHNT > -

AR 1966 RAREE - p. 2-3 - RIEWEHHIE
BHENTT » &EJErT -

& 138 53 - 1984 YR E AT - p.183 ¢
RS MARAEANT » b -

A - 1983 o FEBEVRIT R 2 - V.3
AR BT TR & B R - DK 2
S RIBIFEME 1:22-37 -

HHAE © 1991 « FABVETEN T 1 KR - 2
4 B S BR T T 32:31-36 o

S © 1994 « BIETALIE 2 B R EEEKE
HEMRRTEL B EE By B
LIS 19:27-34

ERH - 1997 « R RTEK TR E 54 T
2 FEF - .89-106 o 5.5 B T S21E WD £
ERAEWE GHEE o H M~ B
B i o PEEERREGHN B

i °©

SR ~ BRIREE - 1984 - KTBEETREVRTEN 1
RRBEEFHER - HREFT 26
171-180 -

RRAEE © 1972 - KRR E - p.36 - REKES
@R > &L -

\

Bt
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INPRRER 21980 < Fus § 5BAEHHC BT A
HREL FH - p173-177 - AYFE=
FEDHPH o BE o
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Analysis and Monitoring of the Relations of
Meteorological Factors to Plant Disease Epidemics

Yih-Tyang Huang
Taoyuan District Agricultural Improvement Station, Council of Agriculture, Taoyuan, Taiwan, ROC
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ABSTRACT

This paper contains reviews of monitoring of the meteorological factors and the plant disease
epidemics in the field and also of amalysis of their relationships. For monitoring of disease
epidemics, attributes of disease, timing and frequency of assessment and procedures for disease
assessment, such as disease diagrams and scales, as well as remote sensing, are included. For
monitoring of the environment for epidemiological studies, measurements of meteorological
variables are discussed, including temperature, moisture (relative humidity, leaf wetness, rain, and
soil moisture), wind, and radiation. Temporal analysis of epidemics, i.e. description and
comparison of disease progress curves, including initial disease (Y,), rate parameter (r), area under
the disease progress curve (AUDPC), maximum disease severity (Ymax) and development of
forecasting models through a study of the relationships of weather variables and disease epidemics

are elucidated.

Key words: Meteorological factor, Plant Disease Epidemics, Disease monitoring and analysis.




