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Studies on Genetice of Blast Resistance in Rice

I. Inheritance of Resistance to Specific Races of Blast Fungus
and Relationship between Their Resistance and [, VI, XI and X
Linkage Groups in Some Rice Varieties

Chae, Y. A., S.Z. Park and S. B.Ha*

ABSTRACT

In order to study the genetic system of the blast resistant varieties, the conidial suspension of mutant
races of T-2+t, N—2+t, C-8+t was inoculated at 4-5 leaf stage by injector for F, seedlings from the crosses
between seven resistant varieties and four maker lines easily detectable at seedling stage.

The results are summarized as follows;

. The fertility of cross between Semi-dwaf testers and Indica resistant varieties except Carreon was about
74 percents.

. The segregation modes of resistance varied with varieties and blast races. However, the resistance was
expressed as dominance in all cases. Tetep, Tadukan and Carreon showed rﬁore complicated segregation
for resistance than that of the bred lines.

. For blast races used, four segregation ratios such as 3:1, 9:7, 13:3 and 37:27 were found in the Tatukan,
Tetep, and IR747, and three segregation ratios such as 3:1, 13:3 and 15:1 in the Carreon, and two segrega-'
tion ratios of 3:1 and 13:3 with Suweon 287, Suweon 288, and Iri342.

. In the segregation of the resistance to the each races, the ratios of 3:1, 13:3, 15:1 were fitted to T-2+t,
and the ratios of 3:1, 13:3, 9:7 and 37:27 to N-2't and c-8™t.

. Suweon 287, Suweon 288 and Iri342 carried one simple dominant gene and inhibitor gene was considered
in some cross combinations. Meanwhile Tadukan, Tetep and IR747 seemed to carry one to three resistant
genes, and in some cross combinations, the expression of these genes were simple dominant, inhibiting,
duplicating and complimentary action.

. Resistance genes to blast races, T-2+t, N-2tt and C-8+t in the Tadukan, Tetep, Carreon, Suweon 287,

Suweon 288 and Iri342 were found to be independent with the linkage group of 1i(lg), VIII(la), XI(bc),
and X1I(gl).
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Table 1. Heading date, culm length and sources of resistant parents to blast disease.

Variety Cross Heading Culm Source
date length

Tadukan Aug. 24 118¢m Philippines
Tetep Ang. 30 120 Vietnam
Carreon -~ Philippines
IR 747B6—-6-2 TN & TKM 6 Aug. 3 52 IRRI
Suweon 287 IR747/1R 24° Aug. 5 61 KOREA
Suweon 288 IR747/1IR 242 Aug, 14 62 KOREA
Iri 342 Milyang23,1R1545 Aug, 18 77 KOREA

Table 2. Marker characters and their gene symbols of the genetic tester with semi-dwarf plant type.

Source Linkage Gene Marker Heading Culm
number group symbol character date length
40987 I g Liguleless Aug, 8§ 55¢cm
41013 i la Lazy Aug 8 63cm
41018 X be Brittle culm Aug 11 gacm
41020 Xt gl Glabrous Aug. 6 59cm
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Table 3. Reactions of resistant varieties and susceptible genetic markers to blast isolates.

Reaction to blast isolate

]?IaSt Resistant parent Susceptible marker
Isolate o Tetep  Carreon 1R747 Soweon Soweon I 40987 41013 41018 41020
287 288 342 dg) (1a) (be) (gD
3+ 1 1 1 1 1 1 1 6 6 1 1
12 i 1 1 1 1 1 1 7 6 1
5 1 1 1 1 1 1 1 1 6 1 1
13 1 1 1 1 1 1 1 1 6 1 1
N-2* 1 1 1 1 1 1 1 9 9 8 8
T-2* 1 1 1 1 1 1 1 8 9 8 8
C-8+ 1 1 1 1 1 1 1 9 9 9 8

+ refer to the isolates from diseased cultivars, Milyang 30, Zenith, Toride 1and Jinheung,

respectively,
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Table 4. Grain fertility of hybrids between resistant parents and susceptible genetic markers to

blast fungus.

(%)
Susceptible Resistant parent
marker Tetep Tadukan Carreon IR 747 Suweon?287 Suweon 288 Iri 342
40987(1g) 82 89 80 63 81 83 81
41013(1a) 61 60 46 74 67 86 74
41018(bo) 71 75 14 52 81 65 66
41020(gh 70 65 33 82 79 89 70

Wit Ze g 3ot Indicas BHEA A71E de=
A4E, gels go = Indica ZEE A 9l
£ BREHS Boond SR MAYE & 3
Aol z®v Carreon BifEzte] #AN A fRiol
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Table 5. Segregation of blast resistance in the F2 of the crosses between susceptible genetic mark-

ers and resistant parents,

Sugsecfgiéble Blast Resistant parent
marker Tadukan Tetep Garreon IR 747 Suweon Suweon Iri 342
(linkage group) race 287 288
lg () T-2* 3:1 15:1 { 3:1 13:3 3:1 ( 3:1 3:1
13:3 13:3
N-2*% { 9:7 - 3:1 3:1 - 13:3
37:27
Cc-g+ 3:1 ( 3:1 - 3:1 - - -
13:3
la (v T-2* 13:3 3:1 { 3:1 13:3 { 3:1 3:1 3:1
3:1 13:3
N-2* 9:7 { 9:7 - { 3:1 3:1 - 3:1
37:27 13:3 13:3
C-8* 9:7 3:1 - { 9:7 - - -
37:27
bc (X1) T-2* 13:3 15:1 3:1 3:1 { 3:1 { 3:1 13:3
13:3 13:3
N-2* { 9:7 9:7 - 3:1 3:1 - 3:1
37:27
c-g+ { 9:7 - - 3:1 - - -
37:27
gl (m T-2" 3:1 13:3 15:1 3:1 - { 3:1 -
13:3
N-2* 9:7 - - { 9:7 - - -
{37:27 37:27
c-8* { 9:7 { 9:7 - 3:1 - - -
37:27 37:27
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Table g Orthogonal chi-square test for independence in the F, of the crosses between susceptible
genetic markers and resistant parents,

Susceptible Blast Resistant Segregation X2
marker race parent AB Ab aB ab Total value  probability
(linkage group) @ft=1
1g(m) T-2* Tadukan 90 30 21 12 153 1.674 .10-.25
Tetep 108 9 29 3 149 0.096 .75 —.90
Carreon 95 20 22 6 143 0.247 .50—.75
IR 747 94 17 23 7 141 1.075 25— 50
Suweon 287 56 i6 15 8 96 1.457 10-.25
Suweon 288 64 11 18 7 100 2.258 10—-.25
Iri 342 56 16 15 8 95 1.457 10-.25
N-2+*t Tetep 57 29 13 8 107 0.143 50-.75
IR 747 82 31 32 9 154 0.470 .25— 50
Suweon 287 30 11 9 6 56 0.901 25— 50
Iri 342 79 16 22 4 121 0.031 .75-.90
Cc-8* Tadukan 76 27 20 12 135 1.514 10— .25
. Tetep 103 24 27 7 161 0.049 75— 90
IR 747 86 28 26 9 149 0.019 90
la(vm) T-2*% Tadukon 89 14 31 9 143 1.694 10— .25
Tetep 93 22 26 9 150 0.709 25— 50
Carreon 80 17 23 8 128 1.025 25-.50
IR 747 90 14 25 4 133 0.002 .90
Suweon 287 97 23 29 8 157 0.108 50~ .75
Suweon 288 71 21 25 10 127 0.454 25— 50
Iri 342 60 19 20 7 106 0.038 75— 90
N- 2+t Tadukan 52 43 12 14 121 0.604 25— 50
Tetep 69 44 22 10 145 0.631 25— .50
IR 747 92 21 32 8 153 0.039 75— 90
Suweon 287 62 27 25 15 129 0.185 10— .25
Iri 342 88 20 30 10 148 0.759 25~ .50
Cc-8" Tadukan 71 55 11 23 160 1.815 10—.25
Tetep 96 26 27 15 164 3.457 05— .10
IR 747 81 44 25 12 162 0.097 75—~ 90
be(X1) T-2% Takukan 95 17 26 6 144 0.237 5075
Tetep 124 3 27 1 155 0.133 50— .75
Carreon 93 27 19 8 147 0.618 25— .50
IR 747 78 21 31 11 140 0.417 50-75
Suweon 287 90 23 28 9 150 0.262 5075
Suweon 288 98 29 26 1 154 5.195* 02— .05
Iri 342 103 21 30 7 161 0.078 75—-.90
N-2* Tadukan 61 33 13 9 116 0.260 50-.75
Tetep 40 37 15 5 97 3.436 05-.10
IR 747 93 31 31 10 165 0.006 90
Suweon 287 87 31 19 19 145 0.126 5075
Iri 342 50 11 20 8 99 1.269 25— 50
c-8* Tadukan 47 41 25 13 150 0.071 75— .90
Tetep 115 24 12 3 154 0.070 75— .90
Iri 747 87 29 23 8 147 0.008 .90
gl (XD T-2% Takukan 72 22 26 10 130 0.268 50-.75
Tetep 96 13 31 8 148 1.738 10— 25
Carreon 109 12 40 4 165 0.025 75— 90
IR 747 94 25 23 7 149 0.077 75—-90
Suweon 288 99 32 36 5 172 2767 .05-10
N-2* Tadukan 53 38 34 18 143 0.709 25— 50
IR 747 70 42 26 15 153 0.011 90
C-8* Tadukan 103 48 15 23 189 1.091 25— .50
Tetep 71 41 28 13 153 0.316 50 —.75
IR 747 92 25 28 13 158 1.777 10-.25

A= marker , B =resistance, *=p (.05



Table 7. Component analysis for F, data in the cross of Suweon 288 and genetic marker(bc)

From observed number

After Yate's Correction

t
Componen DF X? — value Prob, X2 - value Prob.
Marker segregation 1 4.581 .025—.050 3818 05—-.10
Resistance segregation ] 2.502 .10-.25 2.502 .10-.25
Joint segregation 1 4.167 .025—~.050 2103 A0-.25
Sum 11.250 8.423
N-2+ ol $3 Tetep xbc EBHET e 1. Semi- dwarf gF RS Indica fiHH B
C-8 E%ol #3 Tetepxla Bl MAENA £33 KES £H 7T4% BES B Jeug

= BERERC &S Biuiggee - @mdi=1)71%
& 35459} 34361 itk DBEH el EEEME
T OBLE AT EHBREY L-HEd=3)+ %
& 35107 29612 T M4 2F 5 HEdl %ka
¥ -E7 BE ALY BE e Holm FEMe
AR gol MEBIUMY ! A ef

Takahasi(1977) 71 fesk @ EpIHE Kot
B 1 EREA s Bt BET P9 P o, BT
EpEAde P, 7l E8ENENE P, Py ¥
P, y7t r@sla ged, AERAAE LI, X g9
XI%E EMEA s o] &oldta - HBEe
e &K g la, be 9 gl EHMEMET O W
BEfE L REY EhHlt BETE o& EHH
7 EREA %A @ Aoz Vel %3 IFE
HRAEre] la EaEUEME T Bumes Jed AHe
q7le R Kt RESe oz P, P, g
P, BETE o8 BEFE AT UL EHK
3le ZolXqk A7) tistel= Japonica R BE
B%el Indica fifE REHERY =4 ER A
2 =23 HAY BEHRES o Japonica FRolE HEi
ozl Mgl 2dl BESA VebA agteExdl o
s o2 o KEfE Aok T Aol

& z

H—RAEE RESE BEAM BRY ¥ ER
% REe i BERKS 25 Bkt #ETFd
BHCEM T SHBGRE RUS dad 7TE B
itk RS HEegel &% 4 BRE  SE
BETFRH Ae F, £E i 4~5%M T-2¢,
N-2+ gl C-8" @RE && HHEEs BHK
o HEE WA EREETFEHY ERHEKE
ME st =L

2 HRE Efstd ohgn 2

c}, Carreon #i&2 ol

2. fEEUR e i el BEXRd o=t 4
BikRME O] 2tedl ol AfolxE Ebifkol Gt
2 REHYo FREFLOE HRFESN A o
wHED oEE Bk

3. Tadukan, Tetep & IR 747 Rl AL EHRA
det 3:1, 9:7 13:3 & 37:27 & 4729 H
W&, Carreon B&EolAE 3:1, 13:3 % 15:1
£ 37149 SBLEE BEY 4 dlx, Suweon28y,
Suweon 288 H Iri 342 % KRB A+= 3:12413:3
F AR S#EkE BEY & Usich

4 EXRel w2 itk sSBEie T-2d #sld
+ ffel whet 3:1, 13:3 ¥ 15:19 SEEE,
N-2+ 9 C-8*of falodE K& 3:1, 13:3 9:7
2 37:27 o HEHE BEES ¢ JAdh

5. Suweon 287, Suweon 288 ol Iri 342 %% SES
<+ 118 BEHEHE BETFE 12 don dael
mhel MERETOY BES T Ut Aoz Jehgw,
Tadukan, Tetep @ IR 747 LS < 1~-3 B #EH
HOEEFE M x gleow e wtel Hiiei,
e, = Y BEEAS el

6. AEE HRAY T-27 9 C-8*EFRell #31
o Tadukan, Tetep, Carreon, Suweon 287, Suweon
288 W Ini 342 REE o] 71A = HEE Btk &
e 0, wm(la), xicbe) & Xu(gl) FRE#HAE
MEBIC R vVergel

50 A X ®&

1. REE, WMER 1962 &Eo #33 BHiUs
AT REY WL R ASKRTED 11:
77-83.

2. Cho, C.I. and Kiyosawa, S. 1973, Blast resistance
in Korean rice varieties. Res. Rept. Office Rural
Dev. 15:83-88.

._38...



. Hsieh, S.C. 1965. Genic analysis in rice V. Genes
for resistance to leaf and neck blast disease in
rice. Bot. Bull. Acad. Sinica 6:48-69.

, Chien, C.C. & Huang, S.C. 1961.
Genic analysis in rice II. Inheritance of rice
seedlings to blast disease. J. Taiwan Agr. Res.
10(2):1-6.

and Chien, C.C. 1967. Rice disease
and their control by growing resistant varieties
and other measures. Trop. Agr. Res. Ser, 1:65-81.

, Lin, M.H. and Liang, H.L. 1967a.
Genic analysis in rice No. 7. Bot. Bull. Acad.
Sinica 8:255-260.

, Lin, M.H., Yen, S.T. and Liang,
H.L. 1967b. Inheritance of resistance to different
races of Piricularia Oryzae. Bull, Taiwan Agr.
Res. Inst. 26:47-63.
. Kiyosawa, S. 1974. Studies on genetics and
breeding of blast resistance in rice. Misc. Publ.
Natl. Inst. Agr. Sci. Ser. DI: 1-58.

1976. Pathogenic variations of

Pyricularia Oryzae and their use in genetic and
breeding studies. SABRAO J. 8:53-67.

10.

11.

12.

13.

14.

15.

16.

17.

— 30—

. 1978. ldentification of blast-resist-
ance genes in some rice varieties. Japan. J. Breed.
28:287-296.

. 1979. The possible application of
gene for gene concept in blast resistance. In
Lecture meeting on Rice Blast Disease, Korea.
P205-230.

Kwon, S.H. and J.Oh. 1978. Genetic study on
the resistance of blast disease in the rice variety
“Tongil” Korean J. Plant Prot. 15:163-169.

ZeRE, deoTik, MEE. 1975 BEel A

wmmmE ol Al ¥3 Y Ry BE. BER

= 14(4):199-204.
Ou, S.H. 1973. Rice Diseases. Common. Mycol.
Inst., Kew. Surrey, England. 368pp.

. 1979. Breeding for resistance to
rice blast-A  critical review. [n Rice Blast
workshop, IRRI.

Suh, H.S. 1977. Gene analysis for semi-dwarf
plant type of high yielding rice cultivar, Tongil.
Ph.D. Thesis in S.N.U. Korea.

Takahasi. 1977. Linkage map in rice. Genetics
31(7):13-26.



