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ABSTRACT

Thirty two rice cultivars which have been cultivated or used as breeding materials in Korea were tested for
screening rice cultivars resistant to leaf blast at adult-plant stages in the blast nursery hill plots. When compared
on the basis of disease severities in individual leaves at different growth stages of rice plants under natural field
infection, the 16 indica-japonica hybrids tested were highly resistant but the 16 japonica cultivars tested showed
various degrees of resistance to leaf blast, With aging of rice plants, the quantitative ievels of resistance to leaf
blast increased in all the cultivars, although the levels of resistance to leaf blast varied according to rice geno-
types. The leaf position of rice plants in which changed from susceptible to resistant reactions varied also with
rice genotypes, The susceptible reactions of the rice cultivars to Pyricularia oryzae were distinctly changed to a
resistant reaction on upper leaves of rice plants. The rice cultivars, in which the quantitative level of resistance
to leaf blast was higher, were resistant on the lower leaves of rice plants. The cultivars Akibare, Palkeum, Jin-
heung, Olchal, Dobong and Ginga which drastically decreased blast infection at late growth stage were evaluated
as adult-plant-resistant to leaf blast in the field. The adult-plant-resistant cultivars became resistant to leaf

blast, both qualitatively and quantitatively, as rice plants matured,
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INTRODUCTION

The rice blast disease caused by Pyricularia
oryzae Cavara is one of the major limiting factors
against stable rice production in most rice growing
countries. The use of resistant rice cultivars has been
known to be the most economical and effective
measure for controlling rice blast (4, 12). However,
intensive cultivation of highly resistant cultivars
eventually led to the brgakdown of resistance due
to shifting race of the pathogen (7). Since the
indica-japonica hybrids including Tongil have been
widely cultivated in farmer’s fields in 1971, no blast
occurred until 1976, but the great loss of rice pro-
duction in 1978 resulted from the drastic epidemic
on the indicajaponica hybrids, probably due to
the shift of race population of P. oryzae (3). Re-
cently, stable and durable resistance to P. oryzae
has received increased attention by rice breeders
and plant pathologists in Korea.

Adult-plant resistance found in various crops is
evaluated as one of the most effective type of
resistance for the control of plant diseases. Until
now, there is no information about adult-plant
resistance of rice cultivars to blast, expressed at
later growth stage of rice plants in fields. Recently,
adult-plant resistance of rice plants to bacterial
blight was reported (13). Rate-reducing resistance
to rice blast has been intensively studied only at a
particular growth stage of rice plants in terms of
quantitative resistance (1 2, 11), dilatory resistance
(8, 9), slow blasting resistance (16, 17) and field
resistance (4). However, cultivation of adult-plant-
resistant cultivars which are fully susceptible at the

seedling stage in the nursery but reduce rice blast

KRV

progress to negligible level at later growth stage
in the paddy field after transplanting may b
efficient for blast control in temperate countrie
such as Korea where rice blast epidemic occurs lat
in the rice growing season. '
In present study, the reactions of fice cultivar:
which are cultivated or used as bréeding material
in Korea to leaf blast were evaluated by examinin
disease development on various leaves of rice plant
at different growth stages in térms of infection typ
and diseése severity of leaf blast in blast nursery hil
plots. )
This research was supported in part by the Kore:

Science and Engineering Foundation in 1984
MATERIALS AND METHODS

The thirty two rice (Oryza sativa L.) cultivar
which have been cultivatc? or used as breeding ma
terials in Korea were tested for screening adult
plant-resistant cultivars in the blast nursery sown o1
11 May 1983. Twenty out of 32 rice cultivars wer
reevaluated for adult-plant resistance to blast i
rice plants at the two growth stages, sown on |
May and 25 June, 1984,

Twenty rice seeds of each cultivar per hill wer
sown on hill plots in the blast nursery. The hil
plots (20x15 cm), spaced 30 cm apart, were arrang
ed in the randomized complete block design wit!
five replicates. The mixed seeds of the tested cul
tivars were sown around the nursery beds to in
crease the natural occurrence of rice blast. Ni
artificial inoculation was necessary as natural infec
tion occurred all around the blast nursery hill plots
The nursery fertilizer was treated at the rate of 30
10-15 kg of actual N-P-K per 10a before plantin
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and additional nitrogen of 15 kg ai. N per 10a was
applied. The weeds in the blast nursery were re-
moved by hands sometimes. The nursery beds were
kept wet by flood-irrigation periodically.

To evaluate blast reactions on individual leaves
or whole plants of rice, five plants per hill plot were
randomly selected and the positions of leaves on the

main culms of five rice piants were marked by small

leastic clips to permit disease assessments on the

same leaves each time. Leaf blast development on
the marked leaves of five rice plants at different
stages iof growth was rated each day Monfiay
through Friday per week after the first appearance
of blast lesions. Disease ratings were si'multanequsly
done at different plan.tings of rice for 30 days (15
July - 14 August 1983 and 30 July - 29 August
1984). Because various types of lesions appeared
on a leaf, the percent diseased leaf area (DLA) and
the proportion of DLA based on lesion types were
recorded to permit more accurate evaluation of the
reactions of rice cultivars to leaf blast, The disease
severity on different leaves or whole plants was
determined using the following equation (10):

Disease severity (%) =

LA proportion based on

3 (DLA (O] x (7
£ (IDLAG] x | lesion type (%)

¥ {Lesion type (i)]1/ (100x3)

, in which resistant type lesion = 1 (pinpoint or lar-

ger pinhead), intermediate type lesion = 2 (round to
slightly elongated, necrotic grey spots with a brown
margin) and susceptible type lesion = 3 (elliptical
lesion with a greyish center and brown margin). The
disease severity of whole plants was caiculated from
the blast severity data of individual leaves. Blast
severity data obtained in individual leaves and whole
plants were converted to areas under disease pro-
gress curves (AUDPC) to compare the relative
levels of resistance of rice cultivars to leaf blast.
The area under the disease progress curve was

calculated as described by Shaner and Finney (13):

n
AUDPC = X ((Xjyy + X201 [ty ;]

i

, where Xi = blast severity at the irh observation,
t = time (days) at the ith observation, and n = total
number of observations.

Korean differential rice cultivars were used to

. examine the distribution of pathogenic races of P.

oryzae in the blast nursery in rice blast rating
periods of 1983 and 1984, Ten seeds of each dif-
ferential cultivar treated with the fungicide Busan
30 were sown on plastic pots (8x16x7 cm) every 10
days from 30 June to 30 July 1983, The sterilized
soil used was fertilized with N-P-K (9-6-6 g/m?) in
the forms of (NH4);80,4, P,Og, and K, 0O before

seeding, and additional nitrogen of 6 g/m® was

' applied five days before natural infection.

" The rice plants were incubated in_the greenhouse
at 25 - 35°C for 15 - 20 days. The plants of each
differential cultivar at five-leaf stage were exposed
to natural field infection for one day in the blast
nursery hill plots at the 10 days intervals and then
incubated in the greenhouse. Reactions of differen-
tial rice cultivars to P. oryzae were rated in terms of
disease severity calculated by the above mentioned
equation at seven days after natural infection,

The eight Korean differential rice cultivars were
also planted around the nursery beds with about 50
seeds per row on 16 July, 1984, Reactions of the
differential cultivars tc P, oryzae were determined

45 days after sowing.
RESULTS

The AUDPCs and percent disease severities for
whole plants of all the rice cultivars sown on 11
May 1983 are shown in Table 1. The rankings of
entries by AUDPC and percent disease severity
values were similar., Of the 16 indicajaponica
hybrids, only [Palkwang showed hypersensitive
reaction but the other cultivars showed no reaction
to leaf blast. Japonica cultivars Norin 6, Norin 8,
Palkweng, Paltal, Nakdong, Jinju, Akibare and
Palkeum were highly susceptible to leaf blast.
Jinheung, Olchal, Dobong and Ginga were modera-

tely susceptible to leaf blast. The other japonica
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Table 1. Percent disease severities and area under disease progress curves (AUDPC) of 32 rice cultivars
in an evaluation of adult-plant resistance to Pyricularia oryzae in blast nursery hill plots sown

on 11 May 1983 at Suweon, Korea

Percent disease severity

Cultivar g: z:tgr:l (days after sowing) AUDPC Rank
75 85 95
- Japonica cultivars

Norin 6 Japan 347a°% 65.7a 629b 1345a 1
Norin 8 Japan 243b 574b 668 a 115.2b 2
Palkweng Korea 195 ¢ 579b 610¢c 1104 ¢ 3
Paltal Korea 213 be 428d 59.7 cd 98.3d 4
Nakdong Korea 19.1¢ 49.1 ¢ 58.3d 95.6 de 5
Jinju Korea 64d 36.5¢ 555e 700 e 6
Akibare Japan 3.8de 25.1 ¢ 448 f 5261 -7
Palkeum Korea 2.3 de 189¢g 2768 370¢g 8
Jinheung Korea 15e 26h 79h 89h 9
Olchal Japan 03e 19h 6.2h 5.0 hi 10
Dobong Korea 0.7e 15h 241 38ij 11
Ginga Japan 04e 04h 1.2 154 12
Kwanak Korea O.le 0.2h 0.71. 0.5j 13
Dongjin Korea O.le 0.2h 0.3j 05]j 13
Nongbaek” Korea O.le 0.1h 0.3j 0.3j 14 .
Sangpung”’ Korea O.le 0.1h 0.1j 03] 14

Indica-japonica hybrids
Palkwang”’ Korea 0.1 0.1 0.1 0.2 15
Baekyang Korea 0 0 0 0 16
Early Tongil Korea 0 0 0 0 16
Keumkang Korea 0 0 0 0 16
Mansok Korea 0 0 0 0 16
Milyang 23 Korea 0 0 0 0 16
Milyang 30 Korea 0 0 0 0 16
Nampung Korea 0 0 0 0 16
Nopung Korea 0 0 0 0 16
Raekyung Korea 0 0 0 0 16
Samsung Korea 0 0 0 0 16
Seokwang Korea 0 0 0 0 16
Sujung Korea 0 0 0 0 16
Taebaek Korea 0 0 0 0 16
Tongil Korea 0 0 0 0 16
Yushin Korea 0 0 0 0 16

Y These cultivars showed only hypersensitive reactions,

according to Duncan’s multiple range test,

cultivars were highly resistant or resistant to leaf
biast.

The two plantings in 1984 showed the results
similar to the 1983 planting, although sli_htly lower
disease severity than that from the 1983 planting
was observed in all cultivars (Tables 2 and 3). In

general, rice plants at late stages of development

Values in the same column followed by the same letter are not statistically different (P = 0.05)

became more resistant to leaf blast than those at
early stages and their levels of resistance varied
according to rice genotypes. Nakdong, Jinju, AKki-
bare and Palkeum were ranked as more susceptible
cultivars at early stages than at late stages,but the
other cultivars showed similar rankings at the two

plantings in 1984,
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Table 2. Percent disease severities and area under disease progress curves (AUDPC) of selected 20 rice
cultivars in an evaluation of adult-plant resistance to Pyricularia oryzae in blast nursery hill
plots sown on 25 June 1984 at Suweon, Korea

Percent disease severity

~ Cultivar Sfo‘;?i:;ri)x'x (days after sowing) AUDPC Rank
45 55 65
Japonica cultivars
Norin 6 Japan 220¢? 440 ¢ 61.0ab 955¢ 4
Norin 8 Japan 20.2 cd 389 ¢f 61.1ab 864 e 6
Palkweng Korea 109e 446 ¢ 61.5ab 849e¢ 7
Paltal Korea 16.7d 3258 546 ¢ 73.0f 8
Nakdong Kbprea Ji4a 557 a 620a 1171 a 1
Jinju Korea 23.6 be 42.0cd 594b 1003 b 2
Akibare Japan 27.6 ab 474b 543¢c 992 b 3
Palkeum Korea 28.0ab 40.1 de 526¢ 91.5d 5
Jinheung Korea 15.3d 33.2¢g 448d 707 f 9
Olchal Japan 05f 16j 9.7 ef 671 12
Dobong Korea 1.3f 3.2j 113e 11.1h 11
Ginga  Japan 52f 8.6i 8.7f 172 10
Kwanak - Korea 02f 0.5j l4g 1.3j 13
Dongjin Korea 0.1f 03j 06g 06j 14
Nongbaek” Korea 0.1f 0.1j 0.2¢g 03] 15
Sangpung”’ Korea 00f 0.1j 02g 03j 15
Indicajaponica hybrids
Milyang 23”7 Korea 0 0.1 0.2 0.2 16
Milyang 30 Korea 0 0 0 0 17
Nampung Korea 0 0 0 0 17
Tabaek Korea 0 0 0 0 17

¥ These cultivars showed only hypersensitive reactions.

Values in the same column followed by the same letter are not statistically different (P = 0.05)
according to Duncan’s multiple range test.

Table 3. Percent disease severities and area under disease progress curves (AUDPC) of selected 20 rice
cultivars in an evaluation of adult-plant resistance to Pyricularia oryzae in blast nursery hill
plots sown on 11 May 1984 at Suweon, Korea

Percent disease severity

Cultivar ::22;{1 (days after sowing) AUDPC Rank
90 100 110

Japonica cultivars
Norin 6 Japan 165b° 3050 389b 66.5b 2
Norin 8 Japan 14.5 ¢ 274 ¢ 395a 60.8 ¢ 3
Palkweng Korea 233a 360a 35.4d 769 a 1
Paltal Korea 11.2d 325Y 369 ¢ 60.6 ¢ 4
Nakdong Korea 12.0 cd 26.6¢ 3544d 57.8d S
Jinju Korea 84e 2044d 340¢ 468 e 6
Akibare Japan 6.0f 114e 244 ¢ 3101 7
Palkeum Korea 39g 10.7¢ 234f 268¢g 8
Jinheung Korea 2.8 gh 7.7f 1538 17.6 h 9
Olchal Japan 0.8 hi 41g 9.7h 95i 10
Dobong Korea 0.5i 1.8h 44i 4.7] 11
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Country Percent disease severity
Cultivar of origin (days after sowing) AUDPC Rank
90 100 110
Ginga Japan 0.9 hi 12h 1.7 34j 12
Kwanak Korea 0.21i 05h 1.2 jk 14k 13
Dongjin Korea 0.1 0.2h 03k 04k 14
Nongbaek” Korea 0.0 0.1 h 0.1k 0.3k 15
Sangpung” Korea 0.0i 0.1 h 0.1k 0.2k 16
Indicajaponica hybrids
Milyang 23 Korea 0 0 0 0 17
Milyang 30 Korea 0 0 0 0 17
Nampung Korea 0 0 0 0 17
Taebaek Korea 0 0 0 0 17

¥ These cultivars showed only hypersensitive reactions.

2 Values in the same column ofllowed by the same letter are not sfatistically different (P'= 0.05)

according to Duncan’s multiple range test,

Table 4. Reactions of individual Jeaves of 16 japonica cultivars to Pyricularia oryzae in blast nur§ery
hill plots sown on 11 May 1983 at Suweon, Korea

Blast reaction?

Eighth
leaf

Seventh
leaf

Cultivar

Ninth

leaf

Flag7'
leaf

Tenth
. leaf

Eleventh
leaf

Y

Norin 6
Norin 8
Palkweng
Paltal
Nakdong
Jinju
Akibare
Palkeum
Jinheung
Olchal
Dobong
Ginga
Kwanak
Dongjin
Nongbaek
Sangpung
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|
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w
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hav)

AAXARIAIIILLLOLLLLLY
= :
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AR AR

¢ Evaluated on 14 August {983,
% Twelfth or thirteenth leaf,

¢ § :susceptible, R : resistant,

As comgared by the infection types on individual
leaves to P. oryzae, cultivars Nongbaek and Sang-
pung out of the 16 japcuica cultivars and all the 16
bybrids

reactions on all the leaves in the 1983 and 1984

indicajaponica tested showed resistant

plantings. Japonica cultivars Norin 6, Norin 8,

Palkweng, Paltal, Nakdong and Jinju were suscep-
tible to leaf blast at all the growth stages of rice
plants in both years. llowever, the infection types
of the other japonica cultivars were changed at a
certain leaf stage depending on the rice genotypes

(Tables 4, 5 and 6). The cultivars with lower disease
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Table 5. Reactions of individual leaves of 16 japonica cultivars to Pyricularia oryzae in blast nursery
hill plots sown on 25 June 1984 at Suweon, Korea

Blast reaction®
Cultivar Fourth Sixth Eighth Tenth Eleventh Flag®
leaf - leaf leaf leaf leaf leaf

Norin 6
Norin 8
Palkweng
Paltal
Nakdong
Jinju
Akibare
Palkeum
‘Jinheung
Olchal
Dobong
Ginga
Kwanak
Dongjin
Nongbaek
Sangpung -

xmmmwm‘mmmmmmmmmcg
xwmmmwmwmmwmm.mmm
WML LY LL®nK®
WM LA LU LU
WM O I I LU n®n
WWWZIJWWWWWV’V’WV’V’V’V’

¢ Evaluated on 29 August 1984,

¥ Twelfth or thirteenth leaf.

¢ §: susceptible, R : resistant,

Table 6. Reactions of individual leaves of 16 japonica cultivars to Pyricularia oryzae in blast nursery
hill plots sown on 11 May 1984 at Suweon, Korea

Blast reaction®
Cultivar Seventh Eighth Ninth Tenth Eleventh Flag®
leaf leaf leaf leaf leaf leaf

wn
ey

Norin 6
Norin 8
Palkweng
Paltal
Nakdong
Jinju
Akibare
Palkeum
Jinheung
Olchal
Dobong
Ginga
Kwanak
Dongjin
Nongbaek
Sangpung

MmN LWLV nL nneun
"WWRm IOV LLYLLKN KK
TmRWLNULLULLLLOLLLLLOKY
TR RILNNLULLLLNNLVLLLLLLW®Y

z::;czxwwwmwwmmw
AT /I IR IR IV G

n =

¢ LEvaluated on 29 August 1984.
® Thirteenth or fourteenth leaf.

¢ §: susceptible, R : resistant.
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Table 7. Area under disease progress curves (AUDPC) for various leaves of 16 japonica cultivars
in an evaluation of adult-plant resistance to Pyricularia oryzae in blast nursery hill plots
sown on 11 May 1983 at Suweon, Korea

AUDPC”
Cultivar Seventh Ninth Eleventh Flag”®
leaf leaf leaf leaf

Norin 6 216.5a% 1265 a 724 a 04c
Norin 8 190.7 b 114.6 b 723a 1242
Palkweng 1693 ¢ 119406 653b 03¢
Paltal 1716 ¢ 911 ¢ 428d 34b
Nakdong 150.2d 948 ¢ 51.0¢ 10.5a
Jinju 1420 e 64.2d 359e 107 a
Akibare 1410e 397e 198 f 2.5bc
Palkeum 1225 f 291 f 23¢g 0 ¢
Jinheung 234¢g 7.7¢ 03g 0 ¢
Olchal 125h 4.3 gh 0.2g 0 ¢
Dobong 9.4 hi 4.6 gh 0.lg 0 ¢
Ginga 304 08h 0.ag 0 ¢
Kwanak 16]j 02h 00g 0 ¢
Dongjin 08j 03h 00¢g 0 ¢
Nongbaek”’ 09j 03h 00¢g 0 ¢
Sangpung’ 0.5 "0.lh 00¢g 0 ¢

“ Rated from 15 July to 14 August 1983.
* Twelfth or thirteenth leaf.

? These cultivars showed only hypersensitive reactions.

H

according to Duncan’s multiple range test.

severities showed resistant reactions in the earlier
leaf stages. Cultivars Kwanak and Dongjin were
resistant from the eight- or nine-leaf stages, whereas

cultivars Akibare and Palkeum were resistant at the

flag leaf stage.

The AUDPCs for various leaves of the 16 japonica

cultivars are presented in Tables 7, 8 and 9. The

tower six leaves of rice plants sown on 11 May 1983

Values in the same column followed by the same letter are not statistically different (P=0.05)

and 1984 and the lower three leaves sown on 25
June 1984 were naturally killed already at the first
disease rating. In general, lower leaves of rice plants
were more severely infected than upper leaves. With
aging of leaves, blast infection on upper leaves
gradually decreased in all the cultivars tested. In
particular, more conspicuous change in suscepti-

bility to blast was observed in the cultivars showing

Table 8. Area under disease progress curves (AUDPC) for various leaves of 16 japonica cultivars
in an evaluation of adult-plant resistance to Pyricularia oryzae in blast nursery hill plots
sown on 25 June 1984 at Suweon, Korea

AUDPC”
Cultivar Fourth Seventh Tenth Flag~
lear leaf leaf leaf
Norin 6 1913¢c¢* 98.2d 46.2 c 0.1 be
Norin 8 1777 ¢ 83.0e 564a 0.3 ab
Palkweng 1545¢ 101.1 ¢ 493 b 0.2 abc
Paltal 1613 f 83.5e 368e 0.3 ab
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AUDPC”
Cultivar Fourth Seventh Tenth Flag*
) leaf leaf leaf leaf

Nakdong 2099 a 131.2a 418d 04a
Jinju 1840e¢ 1076 b 270 f 0.1 be
Akibare 1979b 1298 a 195¢g 0.1 be
Palkeum 1913¢ 106.5b 357e 0 ¢
Jinheung 181.4 de 80.0e 128h 0 ¢
‘Olchal 26.6]j 40h 0.1i 0 ¢
Dobong - 450 8.2¢g 03i 0 ¢
Ginga. 504h 199 f 20i 0 ¢
Kwanak 33k 1.6 h 031 0 ¢
.Dongjin 1.5k 12h 0 i 0 ¢
Nongbaek”’ 06k . 03h 0 i 0 ¢

. Sangpung’ 09k 03h 0 i 0 ¢

w

X

Rated frorﬁ 30 July to 29 August 1984,
Twelfth or thirteenth leaf.

7 These cultivars showed only hypersensitive reactions. .

? Values in the same column followed by the same letter are not statistically different (P = 0.05)

according to Duncan’s multiple range test.

Table 9. Area under disease progress curves (AUDPC) for various leaves of 16 japonica cultivars
in an evaluation of adult-plant resistance to Pyricularia oryzae in blast hursery hill plots
sown on 11 May 1984 at Suweon, Korea

AUDPC”
Cultivar Seventh Ninth Eleventh Flag*
leaf leaf leaf leaf
Norin 6 1566 ¢? 86.2a 5070 1.2a
Norin 8 1430 87.7a 20.1d 050
Palkweng 163350 7930 538a 03¢
Paltal 1262 f 86.8a 423 ¢ 0.2 cd
Nakdong 169.6 a 65.5¢ 175e 0.1d
Jinju 148.1 d 64.6 ¢ 157 f 0.1d
Akibare 985¢g 36.2d S.1g 0 d
Palkeum 96.0¢g 28.5e 3.dh 0 d
Jinheung 533 h 19.2 f 25h 0 d
Olchal 3141 109¢g 031 0 d
Dobong 17.5] 52h 0.2i 0 d
Ginga 89k 39h 031 0 d
Kwanak 341 1.51 0.1 0 d
Dongjin 1.71 051 0 i 0 d
Nongbaek” 1.0 031 0 i 0 d
Sangpung”’ 051 0.2i 0 i 0 d

w

T

y

Rated from 30 July to 29 August 1984,

Thirteenth or fourteenth leaf,

These cultivars showed only hypersensitive reactions.

Values in the same column followed by the same letter are not statistically different (= 0.05)

according to Duncan’s multiple range test
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moderate resistance to leaf blast such as Akibare,
Palkeum, Jinheung, Olchal, Dobong and Ginga,
which showed only a negligible level of blast infec-
tion on upper leaves, Therefore, these cultivars were
evaluated as resistant to leaf blast at adult-plant
stages.

Table 10 showes the reactions of eight Korean

differential rice cultivars to P. oryzae at the blast

nursery in 1983, Cultivars Tetep, Taebaek, Tongil
and Yushin showed no reaction to blast and cultivar
Nongbaek showed only hypersensitive reaction.
Cultivars Nakdong, Jinheung and Kanto 51 showed
susceptible reactions but there were no significant
differences among the leaf blast severities of the
cultivars infected by the virulent races of P. oryzae

at the blast nursery during the disease rating periods

Table 10. Reactions of eight Korean differential rice cultivars exposed to Pyricualria oryzae for
one day in blast nursery hill plots during the disease rating periods in 1983 at Suweon,

Korea
Differential
cultivar July 15~

Nakdong 25.6 NS 27.5
Jinheung 16.1 NS 14.4
Nongbaek” 0.3 NS 0.3
Kanto 51 23.5 NS : 25.0
Yushin® 0 0
Tongil® 0 _ ' 0
Taebaek” 0 0
Tetep® 0 0

Percent disease severity

TAugust 57 T TAugust 5
32.1 27.0
158 17.5
0.2 02
217 216
0 0
0 0
0 0
0 0

Y Rice plants at five-leaf stages were exposed to natural blast infection on different dates in the

field.

¥ These cultivars showed only hypersensitive reactions,

z These cultivars showed no disease
NS : Non-significant

Table 11. Reactions of eight Korean differential
rice cultivars to Pyricularia oryzae in
blast nursery hill plots during the
disease rating periods in 1983 and
1984 at Suweon, Korea

Differential Blast reaction’
cultivars 1983 T 1984

Nakdong HS tHS
Jinheung HS HS
Nongbaek HR HR
Kanto 51 HS Hs
Yushin NR MS
Tongil NR NR
Taebaek NR NR
Tetep NR NR

# HS : highly susceptible reaction,
HR : highly resistant reaction,
MS : moderately susceptible reaction,
NR : no reaction.

of 1983, The qualitative reactions of eight Korean
differential rice cultivars at the blast nursery in
1983 and 1984 are given in Table 11. Cultivar
Yushin showed no reaction to blast in 1983 but
moderate resistance in 1984, The other cultivars

showed the consistent reactions in the two years.

DISCUSSION

When compared on the basis of disease severities
by natural field infection, all the indica-japonica
hybrids tested in 1983 showed nearly immune type
resistance to leaf blast but the 16 japonica cultivars
tested showed various degrees of resistance to leal
blast. Similar results were obtained in the two plant
ings in 1984, Therefore, the indicajaponica hybrid:

were less valuable for screening rice cultivars resist
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ant to leaf blast at adult-plant stages in the two
years.

With aging of rice plants, the quantitative levels
of resistance to leaf blast gradually increased in all
the japonica cultivars tested, although the levels of
resistance varied according to rice genotypes. This
indicates that all rice plants, both resistant and
susceptible, become increasingly resistant to leaf
blast as plants mature. Similar phenomenon was
reported on the barley cultivars to powdery mildew
by Hwang and Heitefuss (5, 6). In particular, more
conspicuous change in susceptibility of rice plants

to leaf blast was observed in moderately susceptible

cultivars than  highly susceptible ones. Therefore,‘

the moderately susceptible cultivars Akibare, Pal-

keum, Jinheung, Olchal, Dobong and Ginga, of
which . disease . severﬁy drasticélly decreased in
upper leaves, were evaluated as resistant to leaf
blast at adult-plant stages in the blast nursery.

The actual leaf position in which qualitative
resistance to leaf blast was expressed at later growth
stages of rice plants varied among rice genotypes.
Out of the 16 japonica cultivars, highly susceptible
cultivars Norin 6, Norin 8, Palkweng, Paltal, Nak-
dong and Jinju showed only susceptible reactions at
all growth stages. Highly resistant cultivars Nong-
baek and Sangpung showed hypersensitive reaction
in the three plantings in 1983 and 1984. However,
the dramatic change in blast reaction from suscep-
tible to resistant was observed in the other cultivars
which quantitatively decreased the disease severity
in upper leaves. The growth stages in which the
susceptible reactions were changed to resistant ones
varied according to rice genotypes. The cultivars,
in which the quantitative level of resistance to leaf
blast was higher, showed qualitatively resistant
reaction on the lower leaves of rice plants. The
changes in blast reaction in the cultivars resistant
to leaf blast at late growth stages of rice plants
occurred in eight- or nine-leaf stages in the three
plantings, their resistance being consistently ex-
pressed on the flag leaves. Qi and Mew (13) also

resported that all the adult-plant-resistant cultivars

were resistant to bacterial blight consistently on
the flag leaves of the cultivars, Our results suggest
that the cultivars resistant to leaf blast at adult-
plant stages may express resistance to leaf blast,
both quantitatively and qualitatively, as rice plants
mature.

Since 1978 when the nearly immune type of
resistance of the indicajaponica hybrids to rice
blast was broken down in Korea, the cultivation
of japonica cultivars instead of the indica-japonica
hybrids has been rapidly increased (3). The popula-
tions of indica races of P. oryzae virulent to the
hybrids markedly decreased with reduced cultiva-
tion of the hybrid rice. As a result, the conspicuous
decrease in the populations of indica races in 1983
and 1984 may result in resistance to leaf blast in
the indica-japonica hybrids tested in our study. The
changes of the virulence frequencies of races have
been known to be one of the most important fac-
tors to greatly influence the degree of disease
severity in screening resistant cultivars in fields
(18,19, 20). Quamaruzzaman and Ou (14) demons-
trated that some rice cultivars showed different
reactions to rice blast at various stages of develop-
ment by the changes of the races of P. oryzae in
fields. Therefore, the comparison of resistance of
indica-japonica hybrids with that of japonica cul-
tivars may lead some difficulties in evaluating
resistance to leaf blast in the two experiment years.
However, the changes in susceptibility to leaf blast
at upper leaves of the cultivars tested did not seem
to be due to the shifts of races of P. oryzae, because
any significant changes of the pathogenic races of
the blast fungus were not observed in the blast
nursery during the disease rating period in the first
planting.

Usually, rice blast epidemics in Korea occur in
July after transplanting in the paddy field. Rice
plants of seedling stage grown in the nursery beds
before transplanting can be escaped from rice blast
due to climatic conditions unfavorable for occurr-
ence of seedling blast. Seedling blast in the nursery

beds can be controiled by fungicides more efficient-
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ly and economically than in the'paddy field, There-
fore, cultivation of adult-plant-resistant cultivars,
which were fully susceptible at seedling stages in
the nursery but resistant to blast at adult-plant
stages in the paddy field, could be recommended
for efficient control of rice blast in the temperate
countries such as Korea, Adult-plant resistance of
rice cultivars to leaf blast may be characterized
more precisely by further studying specificity to
races of P. oryzae and yield potentials of these

cultivars.
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