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ABSTRACT

The optimum temperature range for conidial germination of Pyriculacia oryzae

on a slide glass was 26~30°C, at which at least four hours of leaf wetness period was
required to germinate. Conidial germination was significantly reduced under dry conditions
(relative humidity<85%) at 34°C but not at lower temperature (18, 22, 26, 30°C). Number of
lesions developed were greater at 26°C than at other temperature tested. The average leaf
wetness period required for production of a lesion per plant was 22 hours at 18°C, 16 hours at
22°C, 10 hours at 26°C, and 8 hours at 30°C. Less than one lesion per plant occurred at 34°C
even under 24 hours of leaf wetness period. The time period between inoculation and lesion
appearance was 7~8 days at 18°C, 4~5 days at 22°C and 26°C, and 3~4 days at 30°C. The
time period required for lesion appearance after inoculation was not affected by leaf wetness
period and relative humidity. Lesion length increased most rapidly at 30°C during the first four

days after lesion appearance.

Thereater, the rate of increase in lesion length was geratest at

26°C. The average increment of lesion length per day when relative humidity was greater
than 909% was 0.7mm at 18°C and 22°C, 1mm at 26°C, and 0.8mm at 30°C. When relative
humidity was less than 85%, the increments of lesion length per day were approximately 50
~60% of those under humid conditions (relative humidity>>90%) at all temperature regimes
except 30°C. Relative humidity did not significantly affected lesion length at 30°C.

W (Oryza sative L.)o] A &=
BIR(P yricularia oryzae Cavara)S A4 o
2 e ofattn Az Bl duE
A KiEdsle] =hoj gt KR WEE BIGT
71 el HE Adste Age e A5 Fo
g PR R s o] gheh et 92 et
dAE ZE HoR g AA KElde 10%
5 ARl o, 19784 = FAuR Eiuk
o7 dHZd FUA MR BRYRe KE4

TR 5 B

ot} mEAE = WES FHF. wEkA
"&olﬁﬂ AFER A S-S A= HRERYR
of Wk ZRAyelz AhFAYel BiEHe] A

5
et & glom, o & 84 zgﬁn;ﬁ B
i e

1 Aeddz EAETH (Dept. Agric. Biology, Seoul
National University.)

2 5&AEA T 7€ T4 2] #(Dept. Plant Pathology,
Agricultural Sciences Institute.)

* AR T BEMENES HRZiEes BiY WEGH
AW E : 854—1503—004—2)9) —¥# Y.

AR A HEMY Hds A =
AR o] Foizl o E4% AFES e B
#Ld A& systemeolz} ghebdd, ' i fFEIRY
whAgo. EEREE, B, BIEE, PR 2 #E,
BT %49 subsystemEE o] FolA AR
9] g systemolzt & 4 Ut welA o= g

system N3-S 7|2 =Z 3o 2+ subsystemE2]

TEE oldista FETLEA AA system]
P 5L BT 4 A+ simulation model & A
Aserd Ry el 28 ud 8 of
ol o] 8 B3 #pAEpe BEI RN Bk

of W Wi EABEow o8d" &

T}, 910,14,16,17)

30

Simulationg A& EHMl Arude

FERYSl Azt o]l E B 3 JEAq 2d
ol mtE lo]of gt e vtete] A AR B
FEER AR Sl et whe B%EEC] B o
ot} o] 5 F AAE simulationd 93 EE
1l AgE2 ZA F58 Pl

& BE®Y B %2 U A o fEEYRE

— 221 —



jq
g

A
159¢] simulation®z "] 7
we 98 2 A AR A Fe ke B
RS Z shjolu] BEM Mfiez <A A
3o petslel mRAEBR 5 RTEFS B,
BERUIRE, WREER 2 ER Y3 ¥ 52
#749qe] L2 Ausn, ¥R 49 K5
FERNY 9FE Eﬂﬁb— WEERES A
dAo] o mERE ol §3ted, AB/EYE LA
o 3 #Ee BE 2iE Adsted 22
& A2ARE A% AT Aol

222 g

BAzs 3% Y%

(-

Pt S b

1. gEaE 4 #4FER

R 2= AEHE A1-g5}¢] Benlate-T
2 BTRES T BEAA Edad AR0XT
x16cm)el 7 sk st 5~TEMAA F
& #mEel ASSg

o] AH2d JTHEK-S Oat meal agar
Erel A BER(K) 10D &) F3 & H 34
9] BWikhE Fol Wz IF5 B TA 48~72
A7k 9k (25~28°C) Wl ek & B4 A

E BExE Ao g3

M T EE hemacytometer® o] £3fe] 10°
conidia/mlZ 25| Agstdch.  AEKRY
BFEBKS BERdAN 754 EERE o8
s I B i ?‘%% BF7b ¥ 1ke AA 9%
e 948 9 wWAX EFARASH, W Ik

% 8mle] ﬁ@%%ﬁ(%?@zcl 229

2. REAR YU A&

A &L 18,22,26,30,34°CY] 72+ Lxug
o ¥H9 KSFEEME 0,4,8,12, 16,20, 244
7+ A ste] 7] HE oA AHEFE 85%0]
s}sar 90% °©) 422 el AFssie

gy e 2 exoA 567 potE 15 7+
74:1; ol Ag EAAE MBS #dd ASH
A kel EAE & YA AFE BEERAA
g ¥ duw 99 KyREREE %57
98k 0,4,8,12,16,20,24A 7+ 3o 674 potH
AW 3/ potE AHEEE 90~9H%E FX A

e BEEZ 7 7H pote AHEEE 60~
8B%E FAHEe BBEE $A IR/ T4
15~209 6] A = }3}93\—1—, v =] 1479 pot

oo mz rl-

» 12,

5 9 A Vol. 26, No. 4

£ dasl 24E 4o WD 5 95
o ke $AA7 ¥ 4 7 potd e W
gaz 8 A 348 e AAE
Q zAsrg

3. MFEEFE ZA

M TEia e FEEvsE PR (10° coni-
dia/mDE $7 &glo] =(2.5x8cm)o] FEA
mELT g ke #E 22 A
Weos 2 AHE & F 2447k Fo lodine
g oz Azt 2008 #mAA Z 1007 £
A4 3urEo =z FAstd FHES A7t
FAolY 1/2 ol e HE WTHE =AY
=},

4. BRYME

wFEAE 9A BEY BTHEBR A%
Ho| HEstY S # FAHE RHEE el
& oged & BHRAAE A Az £l
B 1R 200 Fokdl 23X A ST RS
YR STk

5. B REM

e 5 BE Fo 2ol: JFHLe] vEhd #ist
A9 77+e BRI s AAstd & Al
A BE 5 JveEves 4 EmEd BRI, 5
BT 2 owgel velkg w AR 2
5 Fste] T

6. &@ 27 57t

WHE 271E " dd dEve RilE
ZolA 20~301% 9= Wl Ax ¥
o] 0.5mm¢l Caliper® o}-&3te] JHBE 2717k
Hol4 78 @e WAX Y zAeg
.

7. BRHN

A AYAFH 9L AsE EF HEILE
EAAYI}G 2, B SO A SRR £
Bk mEE v A= & HP 3000 mini-
computer® o] £3ke] SPSS(Statistical Packa-
ge for the Social Science) %< Subprogram
o] New Regressiong A-&3}9l k.

= e

1. MFgFE
mERE T A 22~v30°Col A wA



Dec. 1987

vEbsk o BEEEE E‘i‘_ 6°Cs ot 18°Col A
= KOfHEERHC AFE EEEle] ZFItE
Kool 24 & 15421-% oF 50%9] HHFE
+ 2tk 34°Cel A= BEEZC] 10% olstZ
U vebgten, A ez 26°C o) 49 &l
ol A FEfEaie] FA3 FadHE AT B
th RoFEEREMEC o2 #iEg] S 26°C
A A wEA Aol 18°Cek 34°Co A4

K FEAERRTC] AFE gEEe] Soh FE
ﬁgﬂr 22°C, 26°C, 30°Coll = K4 HETER o]

M58 o] Aol Hml dubA o g FEO Zrl=
94“’16}094 MErEEe méﬂﬁé of e
A HEHA qbeEA] ge Aoz vEnT

>\1 m

Takle 1. Effects of temperature,
Pyricularia oryzae®

KOREAN J. PLANT T

223

2 (R2=0.9) A4
_ES’Jr FEEA A7

e el e e i |

st 26°C o] A ex WS el A Ko FAERRH O]
Srpll o 3lel AfelE K ipfEEe] A
MTEiEEge] Fobgglot 8 o4 A&
ol = o o] 4 HTHEHE JFE v|AA §
> LxFvle) wek gEFEe] AR s £
+ agvh Lxrh 26°C o] 34 75-?—011% Ko
BN F2FE BTFEFE Frtete
BEFEE Yo, —«ol Vi l 8l o] s

AE Ao Lxof KGN HIM
Fiol "@AsA e EHE 2).

2. BRWE

BRES 3po) Ase 22,26,30°Coll A=
Lol Imm o|8ke] & PrEhe) “Ejvir] Al
g o, 18°ColAl= 5H° A4 FHH JF
Bro] vebvr] AAstgich. HA REE %‘%Dc%(«]
Z7te 26Col e BEF 4~58A F4%

{i
-
A

relative humidity and wetness period on conidial germination(9%) of

o TTarr d 6er( O Wetness period(hours)
Temperature(C) Relative Humidity (%) 5 I 3 i e 5 51
18 <85 0.0 21.0 25.0 31.7 37.0 48.0 49,7
>90 0.0 20.0 20 3 25.3 29.7 4.7 55.3
22 <85 0.0 54.3 68.3 80.0 80.7 82.3 84.7
>90 0.0 54,3 70.3 75.3 82.7 84,3 86.3
26 <85 0.0 89.3 95.3 98.0 96.7 97.3 94.0
>90 0.3 91.7 87.0 96. 3 96.7 89.0 86.0
30 <85 0.0 57.3 63.0 66. 0 68.0 66. 0 74. 3
>90 0.0 52.7 64.7 72.7 69.7 70.7 71.0
34 <85 0.0 0.3 1.3 1.3 1.3 2.7 4.3
>90 0.0 1.7 2.7 3.3 5.7 6.0 8.3

¢ One hundred conidia for each replication were checked for germinations at X200 magnification. The
values are the average percentage of three replications for each treatment.

Table 2. Regression equations for conidial germination of Pyricularia oryzae estimated by temperature
and Wetness period®
Temperature(C) Wetness period (hours) Regression equation® R2 Standard error
T =26 D>8 Y =2.272—0.002T* 0, 93%* 0.10
D =<8 Y =0.683—0.001T240.197D 0. 86** 0.14
T <26 D>8 Y=1.715+0.094T +0.038D 0. 95%* 0.09
D <8 Y =—0.451+0.020T +0.009 0. 94%** 0.09

T D—0.016D*

* Y : Proportion of conidial germination
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Table 3. Effects of temperature, relative humidity and wetness period on the development of lesions on

rice cultivar Jinheung in a growth chamber®

Wetness period (hours)

. e o
Temperature(C) Relative Humidity (%) 5 1 3 B T =0 51

18 <80 0.0 0.3 1.7 2.7 3.7 3.3 3.7

>90 0.0 0.0 2.7 3.3 3.7 4.7 6.3

22 <85 0.0 1.7 1.3 2.0 3.3 5.0 5.7

>90 0.0 1.0 2.3 3.3 4.7 5.3 4.7

26 <85 0.0 0.3 2.3 8.3 28.7 20.0 31.7

>90 0.0 3.3 4.3 17.7 28.0 23.0 19.3

30 <85 0.0 0.3 4.3 4.3 3.3 3.5 4.5

>90 0.0 0.7 2.7 2.0 3.7 2.7 10.0

34 <85 0.0 0.0 0.0 0.0 0.3 0.7 1.0

>90 0.0 0.3 0.3 0.0 0.3 0.3 0.3

¢ Number of lesions developed per pot with 5 plants

(5~6th leaf stage).

Table 4. Regression equations for lesion numbers of leaf blast on Jinheung estimated by leaf wetness
period and temperature under dry and humid conditions.

Relative Humidity(%) Regression equation® R? Standard Error
<85 InY=-0.925+0. 268(InT) (InW) 0. 88** 0.81
>90 InY=—0.863+0. 274(InT) (InW) 0. 80** 1.17

¢ y—Lesion number, T=Temperature(C), W=Leaf \K'Ietness(hours)
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Table 5. Effects of temperature, relative humidity and wetness period on the incubation period of blast
lesions on rice cultivar Jinheung in a growth chamber®

Temperature(C)  Relative Humidity (%) o i We;ness pglod(houlrss) 5 oF
18 <85 — —* 7.2 7.5 7.1 7.4 7.5
>90 — — 7.3 7.0 7.7 7.2 7.5
22 <85 — 6.4 55 5.0 4.9 4.9 4.6
>90 — 5.3 6.0 4.7 5.4 5.3 5.2
26 <85 — 5.0 5.4 5.2 4.8 4.9 5.0
>90 — 4.5 4.1 5.3 5.0 4.6 4.6
30 <85 — 3.0 3.7 4.1 3.5 3.4 3.0
>90 — 6.0 4.1 3.7 3.3 4.3 3.5
34 <85 - - = - - =
>90 — — — — — — —

¢ The latent periods of individual lesions were averaged. The latent period was defined in this study
as the time period between inoculation and development

¢ Too few lesions were developed to be analyzed.
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Table 6. Effects of temperature and relative humidity on the increase in blast lesion size(mm) on rice

cultivar Jinheung in a growth chamber®

“Temperature (C) Relative Humidity (%)

Days after lesion appearance

2 4 6 8 10 12 14

18 <85 1.9 3.5 4.2 4.7 5.2 5.2 5.2

>90 1.9 4.3 5.6 6.1 7.1 7.5 7.5
22 <85 2.0 3.2 3.6 3.7 3.7 3.7 3.7

>90 2.8 4.1 5.5 5.6 7.3 7.6 7.6
26 <85 2.1 3.6 5.0 5.3 6.5 6.7 6.7

>90 2.4 5.6 8.6 1.2 12.0 12.9 13.8
30 <85 2.7 4.4 6.4 8.0 8.5 9.1 9.4

>90 3.6 6.5 7.5 8.4 8.6 8.7 9.1
34 <85 —» — — — — —

>90 — — — — — — —

using a hand sprayer.

Rice plants at 6~8th leaf stage were inoculated with conidial suspension(10® conidia/ml) of P. oryzae

¢ Lesion appeared after inoculation remained as spots without increase in their sizes.
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Takle 7. Regression equations for lesion size (mm) of leaf blast on Jinheung estimated by days after
leszon appearance and temperature under dr y and humid condltlons

Rearesswn equation” R?

Standard Error

Relatlve Fumldlty(o/ )
<85 InY=0. 85-0. 468(InT) (InD) —0. 796D% 0. 83** 0.19
>90 InY=0. 91640. 42(InT) (InD) —0. 585D% 0. 85** 0.19

# Y=Lesion size, T=temperature(C), D=Days after lesion appearance
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