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Effects of mixing and reciprocal inoculation with compatible
and incompatible races of Pyricularia oryzae on
the enlargement of disease lesions of rice blast

Park, Seur Kee, Kim, Ki Chung

ABSTRACT

Effect on blast lesion d=velopmz=nt was investigatzd in rics cultivar Milyang 23 and Jinhsung
using two races of Pyricularia oryzae compatible or incompatible to each of two rice
cultivars. Disease lesions were m=asured in rice whzn inoculated with inoculum mixed with
compatible and incompatible races, inoculated with a compatible race following with an incom-
patible race and vice versa.

Lesions were smaller when ricz was incoulatzd with an incompatible race and then inoculated
with a compatible race than those inoculated in the reverse way both at the inoculated site
and at 3cm-upper part from inoculated spot. Thz results suggested that induced resistance
might play a role in suppression of lesion development although such an effect appeared to be

influenced by heavy application of nitrogen fertilizer.
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Table 1. Changes of lesion length with mixing ratio of compatible and incompatible races of

Pyricularia oryzae to the rice cultivars

Rice Mixing ratio Control Inde;c of lesion lengih"
cultivar (€:H» (mm)* Intact’ Autoclaved®
8:2 5.2a" 96a 96a
Milyang 23 6:4 5.5a 69b 88ab
4:6 6.2a 65b 80bc
2:8 5.8a 4lc 76C
8:2 6. 2a 97a 103a
Jinheung 6:4 6.5a 86b 91b
4:6 6. 9a 70c 89bc
2:8 6. 4a 53d 80c

a) C and I in parenthesis are refered to compatible and incompatible race, respectively
b) Control was inoculated with compatible race alone
c) Index of lesion length was estimated as following:
Index of lesion length= (lesion length of each treatment/lesion lenzth of control) X100
d) Both intact races, compatible and incompatible, were inoculated in mixture
e) Incompatible race in the mixture was autoclaved under pressure 156LBS-cm? for 30 minutes

f) Values are the means from 3 replicate experiments, each of which cosist of 3 leaves per treatment
with ¢ inoculation sites per leaf. Means followed by the rame letter in each culumn are not signifi-

cantly different according to Duncan’s multifle range test, P=0. 05

Table 2. Changes of lesion length, when nitrogen fertilizer was heavily applied, with mixing

ratio of compatible and incompatible races of Pyricularia oryzae to the rice cultivars

- >
Rice Mixing ratio Index of lesion length

f N Control(mm)*
cultivar (C:nH= Intact?®? Autoclaved®
8:2 7. 2a" 97a 94a
Milyang 23 6:4 7.5a 75b 96a
4:6 6. 8a 68bc 79b
2:8 7.2a 58¢ 74b
8:2 7.5a 9la 96a
Jinheung 6:4 8. 4a 89ab 95a
4:6 7.7a 75bc 88a
2:8 8. 1a 67¢ 82a

a) C and I in parenthesis are refered to compatible and incompatible racs, respsctively
b) Control was inoculated with compatible race alone

¢) Index of length was estimated as following: Index of lesion length= (lesion length of each treatment/

lesion length of control) X100
d) Both intact races, compatible and incompatible, were inoculated in mixture
) Incompatible race in the mixture was autoclaved under pressure 15 LBS-cm? for 30 minutes

f) Values are the means from 3 replicate experiments, each of which consist of 3 leaves per treatment
with 6 inoculation sites per leaf. Means followed by the same letter in each culumn are not signifi-

cantly different according to Duncan’s multifle range test, P=0.05
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Table 3. Effects on germination of condiospores in
water drop on slideglass of mixed two races, C-7+!
and N-2, Pyricularia oryzae.

Mixing raio

JOLIE Rl vae
10:0 61 61.0
8:2 64 62.8
6:4 65 64.6
416 70 66. 4
2:8 67 68. 2
0:10 70 70.0

a) Percentage of spore germination was investigated
under light microscope after 24 hour incubation.
b) Expected value was estimated from 619 of C-7+
and 70% of N-2 races in control, that is, (C-7*
germination 9, in controlXshare of C-7%i/total
amount) -} (N-2 germination 9 Xshare of N-2/total

amount)
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Fig. 1. Effects on the enlargement of blast lesion in
two rice cultivars Milyang 23 and Jinheung inoc-
ulated at different time with each of compatible
races after pre-inoculation with incompatible race.
Diseas> lesions were measured 10 days after chall-
enge inoculation. The symbol A indicates Jinheung
from heavy and A from standard nitrogen appicla-
tion. The symbol @ indicates Milyang 23 from hea-
vy and OO from standard nitrogen application.

A
50 a7 »
—<a

< sl o
B
s

wr

0 é 2 S 3 36 ; p

Je 12 18 44 33 36wk 48 wr.,
Time o1 craclengy 1rocuicuslon alter pre-invdiation

Fig. 2. Effects on the enlargement of blast lesion in
two rice cultivars Milyang 23 and Jinheung in-
oculated at different time with each of compatible
races after pre-inoculation with compatible race.
Disease lesions were measured 10 days after chall-
enge inoculation. The symbol A indicates Jinheung
from heavy and A from standard nitrogen appli-
cationn. The symbol @ indicates Milyang 23 from
heavy and (3 from standard nitrogen application.
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Fig. 3. Effects on the enlargement of blast lesion
in two rice cultivars Milyang 23 and Jinheung in-
oculated at different time with each of dead incom-
patible races after pre-inoculation with compatible
race. Disease lesions were measured 10 days after
challenge inoculation. The symbol 7’ indicates Mi-
lyang 23 and @ indicates Jinheung.
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Fig. 5. Effects on the enlargement of blast lesion in
two rice cultivars Milyang 23 and Jinheung inocu-
lated at different time with each of incompatible
races at upper site of 3cm from inoculated site
after pre-inoculation with compatible race. Disease
lesions were measured 10 days after challenge in-
oculation. The symbol @ indicates Milyang 23 and

indicates Jinheung.
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Fig. 4. Effects on the enlargement of blast lesion in two rice cultivars Milyang 23 and Jinheung
inoculated at different time with each of compatible races at upper site of 3cm from
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incompatible({") or compatible race(@®).

Disease lesions were measured 10 days after challenge inoculation
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