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Leaf lesion types of the rice blast disease.

Scale 1=HR.: Only small brown specks of pinhead size are produced on the leaves. The
number of apecks may be few or many and they are on occasion unrecognizable; none has

necrotic (collapsed cells) spots.

Scale 2=R.: Slightly larger brown specks (about 1/2 mm in diameter) than Scale 1; there are

no necrotic spots.

Scale 3=MR.: Necrotic gray spots about 1-2 mm in diameter that are surrounded by a brown
margin which is roundish or tends to be elliptical; the lesions may be many, but the leaves are

not usually killed by the infection.

Scale 4=MS.: Typical blast lesion which is elliptical, 1-2 cm long, and is usually confined to
the area of the two main veins; there is a large, necrotic, gray center with a brown or reddish-
brown margin. Usually less than 5 per cent of the leaf area is damaged; there are relatively

few lesions on each leaf.

Scale 5=S.: Many large blast lesions as in Scale 4, though here they offten larger and
broader. The upper portion of one or two of the leaves of seedlings of four or five leaves may
be killed by coalescence of the lesions, but the total area killed does not exceed 25 per cent.
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Table 1. Materials in the experiment 1.

Rice variety

Fungus strain

Aichiasahi
Fujisaka No. 5
Homarenishiki

Hoku-1
Ina-168
Ken-54-04

Imochishirazu
Kameno-o
Norin No. 22
Pi No. 1
Sensho

Usen

Zenith

THDo

£ B 2
REEYRICT 5010 bE 2 BRY, Bhita R
BKER S BT BE L CRBEEL A RA L, ERfER
T OBRL Table 2 W/R$M1<C, TRZhOERY
4R L, SO DR, 35X OERTLER
FEMRBLHRZDORERATH D,

Table 2. Materials in the experiment 2.

Rice variety Fungus strain

(A)
Ginga
Ishikarishiroke
Chokoto
Kameno-o

(B)
Homarenishiki
Ishikarishiroke
Chokoto

Kameno-o

Hoku-2

Nagano-87

KROER, HWOREE, Bk I ORMR oHE s
B lcHE T, &Kovy MCABEREECEMNL, 13y
PIREBEE LT 2RERRT, LR B HkE Lz,
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BYIC X b #F &, FHARELIEEC L CEREE
FHIE Lz, SR Table 3 R4 m< T, h

Table 3. Materials in the experiments
3 and 4.

Rice variety Type of resistance

Akamuro Shin No. 2
H-90 »
Hokkai No. 112 2
Iwakogane »
Kamenishiki »
L-14 ”
Mokoto »
Nagaminori »
Nan-ei »
Norin No. 20 »
Shin-ei »
St No. 1 »”
Tomoemasari »
Tomoenishiki »
Toyohikari »
Yachiminori ”
Akage Aichiasahi
Bozu No. 5 ”
Eiko »
Fukoku »
H-28 »
H-45 »
H-60 "
H-69 »
Kanmasari ”
Kokushokuto-2 »
N-7 »
Sasahonami »
Shiokari : »”
Shirayuki »
Tokachikuromomi »”
Wasenishiki »
Yukimochi ”
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Table 4. Materials in the experiment 5.

Rice variet Type of resistance
y yp

Akage Aichiasahi
Eiko »
Tokachikuromomi »
Fukuyuki [shikarishiroke
Ishikarishiroke »
Kitaminori ”
Chugoku No. 31 Kanto No. 51
Kanto No. 51 ”
Yakeiko »
Jyoiku No. 230 Shinsetsu
Takanenishiki ”
Shinsetsu »
Hokkai No. 183 Toto
Teine ”
Yukara »”
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Table 5. Analysis of variance on leaf
lesion type.

Source of variance d.1. m.s.
Main plots 8 0.7533
Fungus strains 2 2.2894*
Main plot error 6 0.2413
Rice varieties 9 14.4013%**
Strain X Variety 18 3.1176%**
Error 54 0.1282

* k%% Sigmicfiant at the 5% and 0.1% levels,
respectively.

WA S Fa47725 & Table 6 iRTM—
B RERERR LA R L RO, REMO
BED DBOTHENEb R, L Ut b FsiE

ERORNESMER L FEREZOB THEN L, FER
DOREE OBRY 5 & Fig. 2 R, Ml
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Table 6. Analysis of variance on leaf lesion type.
. m.s.

Source of variance d.f. Hoku-1 Ina-1683 Ken-54-04
Varieties 9 6.3140%%* 6.5851%** 7.2317%%*
Reprications 2 0.4901* 0.0335 0.2289
Error 18 0.0974 0.0610 0.1427
Heritability (%) 95.91 97.27 94.30

*, ¥%k: Significant at the 5% and 0.1% levels, respectively.
ol . . oa AERR TORREIIRD TE BRI EHITEE0H
' . 07% =+ EF, - DOEFEEFELEREYRE T
- . . BXEROMEABIIEBDL T, BERTLS
R . . BT 5 ORE N,
3 ., ] = B 2
s * 3 * . . WAMCRENER B ERYSBEGTT5 &
FIZ1 S S R LI Table 7 RS <, WFROBE b REMEREGE
% ,’, R k3 KETHBETH -7 Lo LS, REEEHORH
= H a8 . BIEEEEYBEREEOT TRN LREROESEE D
5 3 4 BIFE RS &, Fig 2 Rt L 510, FH1TEDOLR
5 i R 4 < FURRCHHER 35 B 2~3 TIXAAER )
Al § . DTRED - T, FHTBHEHOBES /i Table 8 1o
RTMLTH B, FHEIEH L X0 21%, BA3TK
T s 4 SRR L B R B L DTH D, RIS MRS
/':d.e); 07;,6/955“7; /62?0/76)?/3]6‘ Table 7. Analysis of variance on leaf
o aoplics to the exp. 2 lesion type.
Fig. 2. Relationship between the index of Source of dif m.s.
leaf lesion type and it’ s error variance Hoku-2 Naga-87
standard deviation. Varieties 3 3.6434Kk  BOTATHH
TR 1 (EEEEHME) %5 X 0% 4 DL (BRI Tk Reprications 1 0.0200 0.0098
FHR ORI, VEE LT B ERLR AR, FEE Error 8 0.0108 0.0776
FUHEH 2~ 3 (PEEIRIME) CIMERERIKE L, EH

FREEERT 2 &, 20~50% OIECE L,

Hk kkck .
> :

Significant at the 1% and 0.1% levels,
respectively.

Table 8  Frequency distribution of leaf lesion type.

v ] Varit Total no. Leat lesion index Mean of
ungus strain ety of plants 1. 2. 3. 4. 5. index
Hoku-2 Ginga 121 118 3 1.025
Ishikarishiroke 151 57 91 1 2 1.660

Chokoto 132 66 50 16 1615

Kameno-o 152 3 136 13 4.070

Naga-87 Homarenishiki 141 111 30 1.210
Ishikarishiroke 126 7 83 17 19 2.410

Chokoto 132 130 2 1.015

Kameno-o 140 27 113 4.805
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Table 9. Analysis of variance on leaf lesion
area, tested under field-bed codition
at Iwamizawa.

Source of variance d.f. m.s.
Varieties 32 3.1201%%*
Reprications 1 27.3674%%*
Error 32 0.7893

**% . Significant at the 0.1% level.

Table 10. Analysis of variance on leaf
lesion area, tested under field-
bed condition at Tsuruoka.

Source of variance d.f. m.s.
Varieties (V) 32 11.9551 4%
Date of observation (D) 7 104.1017*%*
Reprications (R) 1 9.9550%
(V)x(D) 224 1.1649%+%
(VIxX(R) 32 1.8290%#*
(DYyx(R) 7 0.4388
Error 224 0.4289

*, ®*%: Significant at the 5% and 01% levels,
respectively.

3 =0.0003 0% =0.0362
%1 =0.2000 % =1.6082
72p=03680 o3 =0.6707

DB HTT B &, Table 10 iR @<, 5l AR,
ST X PR g X ONRAR X B D VTR S v ke
THBEEAHDSNWREC L AERLEZT Th-70, T
A DA EIRST R ERIIMENC Gt - THEITB &,
Table 10 O TEOML THD, Sffi & FIERRO 5
R X A5 AE e flia R LI,

SE X AR ROEEERCEEE SRS bh b &
1, RHEROILKT 25 S REMERSFETS
ERRBTHLDEEZBNLOT, Wl X AT
AR 2 A L CREOTFRRE L R TRENLE L
b, F I TEEIELT HCELF S MWROBRRE
EORELBEMRL, FRIHEEEY 90% L icic- F
Aateilr LTS Wi % Rateon Table 11 ©H
Bo FMIL LD ERBC I HERIIEFBREFET, K
BALOBENTHT0% LEEHR TR LT,

Table 11. Analysis of variance on varietal
disease reaction estimated by
the leaf killing range’s rapidity
to get to over 90 per cent.

Source of variance d.f. m.s.
Varieties 32 6.3106%%*
Reprications 1 1.8833
Error 32 0.8333

*#x% . Significant at the 0.1% level.

Z DIEEER RO 2 SRR & SRS ER O
BDRBRBEDERY t BET S L £3=13%, 02>P
>01 /e, BRRCOBREFABTEBELIEDD
Nnichoic,

TRBIHERE R 0% e 2R SHIBEo LT, #
B33 dhiER 11 R0, A, B0 SFRCAT, B
O E RO S RERFINC L > TED L 5 AR
TAEMEFRLICOMN Table 12 TH 5, FhiCL B LR
BHERERARERE {eVWRFEOW, SITiEEALE
DEEHHFETE L O BB RERER A R D &
<o R RV TEEABEZECRO bR, ¥ kiR
BRIFFEOYIMIZE L LT, P, FoRBERIC
o TEERI IR TWHDER LT, BREoPHUE
REE L UARBERHAORBHEAERIC L - TESRIZ
NTB I EXER SR,

BERRCEE I HBEDIEM E, WETHRES
MICBFRERE OIFAL & OERARBIL 7 = 03934 LETH
I, ZAUESD KETHEHE TH- 7
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Table 12. Analysis of variance on leaf lesion area, tested
under field-bed condition at Tsuruoka.
. m.s. July Augst
Source of variance df. 19 21 93 95 27 29 11 b
Varieties 32 n.s. *kk kK sakok soksk Fkk ksk Kk
Inter groups 2 ook ok Aok ok ook *k ns. ns.
Intra R group 10 n.s. n.s. * koK keksk Kk kekk ok
Intra M. group 10 n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Intra S. group 10 n.s. n.s. ns. n.s. n.s. n.s. n.s. n.s.
Reprications 1 n.s. n.s. wk * *ok ** * n.s.
Error 32 2.0099 1.0000 06338 0.4214 0.2893 0.1806 0.1413 0.1548
Heritability (%) 2993 6560 7784 79.02 6836 7290 6253  46.68

n.s.: Non-significant

i ’ .

C. BRERNETRINIBEREORENESR
£ B 4

FEM D TR OFEE L S OB IEOHEBIN
ROHRBDT, RMEEHR L CHEEEY SRS L
{078 Table 13 TH 5B, LT X % & afEZETHAS
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Fi 2 SRR L BAREAETE O 30 h BRtRL
BOERY tBET D E 3 = 0496, 0.7>P>06 TE
B3 OMREAME, FELIEDLR LT,

Analysis of variance on leaf lesion
number in logarithmic scale.

Table 13.

Source of variance df. m.s.

0.1098%*
0.0031

Varieties 32
Error 462

*#*% . Significant at the 0.1% level.

Z DMEHZ DT 4 ADBEENHEIC X - THFRGE
ExHEL, TOHERENEOBRELRNLOTH
BoEHB DI FEEESE LB o —B Ry B
Mllckoh W=07574 & 01% KETHEEMERH D,
4 NOHIERBIZR L —F LTV 5 2 ENTRENT,

4 NOHE &8 LI NBAL & 38 b RNRET R
IERZAEEA Y 7s=0.8544 TO.1% JKETEE L /0 b, B2
FZOFIE RN Y b BRI AR & o AT RIR
H- ol EATRIEENT,

HRRPE I OBBeHAES N AERERBRC X 58
TREZEE DIFLT & 382 0 RO IER & OIERAE
BT, FHER r5=—00282 BN ro=—0.0147 3 E

Significant at the 5%, 1% and 0.1% levels, respectively.

Eh, TR L BEHEBEBERIFED b I - .

£ 8 5

FER 10 cm B0 BRREFRERO M M %2 B X OEH
HEEER TR X - CHEIR B OREY &
M LI d oAt Table 14 Tha, IEE 10cm b
ERIERBL BN LT OFIE & o IEO HEA D
BB O CHET B AR Uicfida v To B,

Table 14. Analysis of variance on leaf lesion
number in logarithmic scale.

Source of variance d.f. m.s.
Varieties 13 0.0824**%
Inter groups 0.1805*
Intra group 9 0.0389
Reprications 3 0.1841***
Error 39 0.0185

*, *¥F%. Significant at the 5% and 0.1% levels,

respectively.

7 RBEH 51 SR L UCHER LichE 31 5o JEERM
BRI Y RE T A EEEET Pirf #BRETAHC
LREShicoT (B, 1968), MEHTOX S B
MLtz

EEIZERIZ01% KECTHELRD LN, HEZER
DHNERICENT 5% KETHE L RO, LT
T DUNCAN DL EBREE A HEH LizL 2 5 Table 15
¥ & 9 Pirk BIET R BB T HBH 51 5l X O
Pi-k & Pira 38ET%EETHHEEGEN MOOBUC
WARTEBRTECC LD bR,
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Table 15. Difierence of disease reaction
between types of resistance
determined by DUNCAN’s
Multiple range test. (P=0.01)

Mean of leaf lesion

Type of resistance number in log-scale

Shinsetsu 7.3071 ab
Aichiasahi 7.6645 ab
Ishikarishiroke 7.9730
Kanto No. 51 8.4362
Toto 85063 ¢
Standerd error 0.0882

1) Reading vertically, means followed by the

same letter do not differ significantly at
P=0.01.

e #

SEE, HIRE L 0, Wb bIRES O BETF W
BhagcED bR, Pia, Pi-i %1969 £ C 11 EE
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RO Pt L ARG EEZ BN 500, B TEE
BT Pid iXF—EHBRC ST L, BRI X - TERME
FROAELTRAMFRR Y RS T A Tich, o
D X578, Wi LA RGO ZE T B E
WLITRRETLL0E LTRSS 2 LilfEkeEb
LBEBI, —F, F L2 CTHIRD Pia, Pik,
Pi-z B Pita ™ X % £ Rbh 5O BT
TEILSDTH o 1,
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ERHEEXIEEL U, FH4 X 0ERS A LEET X
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BEFED BEMERCET 2RI TH 5,

T 3 DREL S A KIS T BRETACETS
EEREPIC b FRBEERE RIS B LTI b o in BERE Rt
FAET B 2 EpIRERLD, SO OEE, REMC
bEEENRDLN, FHERRIREY TRIN IR
PUEICBE AT e DEEEOREVWETH BT N5 0
nibhic, —7, ERMECE S MRS AR i
% IRBEEFE I ORI 70 BIZE 0 B L3 T RE X SRS v 5
ETHEEIERN RS H, TR R O RS SRR
ENEET A Z EATRENT, T CTUHHRIRREIC X
R E R OHE LRSI B O AT £ 72 5 2
FERBHHEE2 LS5, ¥/ Table 12 mRsh B L 512
FEROTIIC L, ., 55, REREOZTRIAE L,
FROBIIIIF, BAEITEASRELT, BRE
WROBEROZNEEICED b, Thbb, Kk
BRAOIERBE T, 3R E R E kT st
FIROMM, MR RET 5 ITILE & A E DR
YT BRROBIMIRAE A HET 2008 EFTHD &
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Sl BB LIEEE S VS ARG R EeERD
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Summary

The accumulation of numerous reports concerning
the mechanism and genetics of rice blast resistance
is growing. Some major genes for resistance have
been proposed based on the assumption that the
resistance phenomenon is a result of the interaction
of specific pathogenicity of parasite races and the
corresponding genotypes for resistance of the host
plant, and further the release of resistant varieties
has been undertaken using these genotypes.

However based on the fact that at times when
these resistant varieties are actually planted in the
field they suffer severe damage from rice blast, and
the fact that in certain varieties which are con-
sidered to have the same genic constitution for re-
antsist major genes, when their disease reaction is
rated by “leaf lesion number” or “leaf lesion area”
etc., a varietal difference which is a so-called quanti-
tative character appears. The above facts seem
to indicate that certain problems among them re-
main to be solved.

Thus the present authors as a preliminary step
for the futher studies of the genetic mechanism of
resistance, using many varieties with different re-
actions for so-called true resistance, inoculated and
infected these plants with the blast pathogens, by
the “spraying seendling” method in the green house
and also by the “upland field bed” method. Then
the changes in varietal difference of the degree of
resistance evaluated by leaf lesion type, leaf lesion
number and leaf lesion area were investigated.

First, it was found that the resistance group
assessed by leaf lesion type showed a small error
variance so much so that it may be dealt with as
a near qualitative character, however since the error
variance is large in the intermediately resistant
group, it is risky to assess the resistance on an
individual basis when the degree of resistance is at
this level. Next, with regard to the rate of leaf
lesion area infected by the upland field bed method
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a significant varietal difference was recognized, and
moreover the varietal order concerning the degree
of resistance showed little change even when the
planting locations were varied.

Further, in the leaf lesion number induced by the
spraying seedling method while it showed a sig-
nificant varietal difference, the error variance was
large, and no correlation was seen between this
varietal order in the leaf lesion number and the
varietal order in the leaf lesion area obtained from
the upland field bed method. Still further, when
the rice plant resistance to blant is to be evaluated

by the upland field bed method, the following was
found to be effective. In order to remove suscep-
tible lines the rate of leaf lesion area should be
investigated at the early stage of the onset of the
infection and in order to select highly resistant
lines the rate of leaf lesion area should best be
investigated at the latter stage of the infection.
Lastly, it should be pointed out that among the
resistant major genes which govern the resistance
as expressed by the leaf lesion type, FPi-k has
a possibrility of influencing the appearance of re-
sistance as expressed by leaf lesion number.



