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Summary

Upland variety Sensho was adopted as one of donors of high level field resistance to blast some 60
years ago and useful descentants have been bred in Japan, but it has still remained many problems on genic
analysis of blast resistance. In the presen paper resistance genes of Sensho was studied with near
homogenic lines raized from crosses with Ginga, Kamenoo and Fujisaka No.5 by the artificial inoculations
and under natural infection.

Materials were four, A, B, C, and D. A consisted of 114 near homogeous progeny lines from la-Sensho
X Kamenoo and from la-Kamenoo X Sensho, and their lines were established by promoting lazy F2 plants in
F3; and subsequent generation, raising an indevidual progeny plant from a plant in each generation without
any selection for a particular trait. B consisted of 79lines raisid samely as A done but selected normal
plant on laziness. C of 63 lines from la-Sensho X Ginga and from la-Ginga X Sensho were selected for normal
plant on laziness. D of 97 lines raised from F: plants of la-Sensho X Fujisaka No.5 randomly selected. Mate-
rial lines were observed on four or three characters; 1) Response to spray inoculation with Ken 53-33
(Race 137), in which R type of Sensho was discriminated from S of Kamenoo (¢f. Tab.7). Pi-i was identified
with Naga 64-08 (Race 033). Being segregated 75R vs. 35S in A, 38R vs. 41S in B, Sensho seemed to be
controlled by one major gene or by more two complementary genes. The present gene (s) were independent
from Ph and Pi-se-1 but linked with shedding. 2) Ph, Phenol reaction of grain. 3) Response to sheath
test, controlled by Pi-se-1*¥ (=RbI1™). 4) Shedding, easily lines of Sensho were discriminated from persis-
tent of other parental vars. The present character was presumed to be controlled by one gene.

The layout of natural infection experiments on heavily fertilized nursely bed simple randomized design
with three or two replication, and disease severity degree of each line was scored after Asaga’s scale”
ranged from O to 10. According to number of characters traited, each material was divided into 16 or 8
groups. Four items were followed on each group, 1) number of line belonging, 2) mean disease severity
degree, 3) Duncan’s range test and 4) the variance analysis. On Tab.5, effectiveness of variance source
(A/B) was estimated in % with two differences, A among two groups of each character in mean disease

severity degree and B among two control vars.
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Resistance gene (s) clarified by spray inoculation with Ken 53-33 was expected to control a main part of Sensho’s
high resistance. Linkage block with Pk loci and with shedding was relatively significant but not so much high as the pre-
sent gene (s) of spray inoculation. Pi-se-I of sheath test revealed its low level effects. Additive effects of genic systems
traited were surely expected from no significancy of their secondary interaction, and clealy proved by Duncan’s range
test. When Sensho was exposed under fungi virulent to the present gene (s), its high “field resistance” presented in Spray

Y reducing to near Ginga's level of Spray S group.

15)

R group may be break down

Ginga, one of descendant variety of Sensho'”, was assumed to have two genic systems ; the one caused pedegree lines
of Kamenoo lesion type from Ginga X Sensho more susceptible than parental vars in spray
inoculation with Ken 53-33 gene (s) to spray inoculation with Ken 53-33, the other no F: plant susceptible to Ken 54-04
from the present cross. The former seemed to be covered by the additive effects of the latter, Ph linked gene (s) and

Pi-se-l.
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Tab. 1 Gene construction and characters of parental vars

Vars la Ph  Pi-i  Spray inoc.*  Sheath test* Shedding
Sensho + Ph + R R (Pi-se-1) easily
la-Sensho la Ph + R R (Pi-se-1) easily
Ginga + + + R-M M (+) persistent
la-Ginga la + + R-M M (+) persistent
Kamenoo + + + S S (+) persistent
la-Kamenoo la + + S S (+) persistent
Fujisaka No.5 + +  Pi- S S (+) persistent

*Inoculated with Ken 53-33

F2—1% MEA I KEEWEERERE - BEFICE ABRARKDX G
Tab. 2-1 Material A :Parental vars and number of pedigree lines grouped
according to observed characters and gene

Characters and Gene Crosses and Number of line
Cross 1 Cross 2
Spray Sheath la-Sensho la-Kamenoo
Group  inocu Ph test Shedding X Kamenoo X Sensho Total
1-1 R Ph R easily 4 1 5
1-2 R Ph R persistent 13 1 14
2-1 R Ph S easily 3 9 12
2-2 R Ph S persistent 0 11 11
3-1 R + R easily 7 1 8
32 R e R persistent 7 0 7
4-1 R * S easily 3 9 12
4-2 R =+ S persistent 1 5 6
5-1 N Ph R easily 3 2 5
5-2 S Ph R persistent 4 2
6-1 S Ph S easily 0 1
6-2 S Ph S persistent 1 10 11
7-1 S + R easily 2 0 2
7-2 S + R persistent 5 1 6
8-1 S + S easily 3 0 3
8-2 S G S persistent i 4 5
Total 57 57 114

JRPE(S) & L7z, BED Pise™ (=R0™) 12, EHE L7z, EAMICHEES EEES BT 5. Bk

Pi-se-1 EBEFPNENTVWABDT, DBEAREIZBWT LRICEETIZRIVESIRATAR%ELY "5, &L,
2R LA 4) BA  RERKIE 1/5,000a M) FHEXBI L. BHFELMBAREED F XL
Ry MI1IRTOBRYICER L, BIERY T ZZITHBA T, LHESNZ, COREDOHERHE L VWESHT
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Tab. 2-2 Material B: Parental vars and number of pedigree

lines grouped according to observed characters and

gene
Characters and gene Crosses and number of line
Cross 1 Cross 2
Spray Sheath la-Sensho la-Kamenoo
Group inocu. Ph test X Kamenoo X Sensho Total
1 R ~ Pn R 3 6 9
2 R Ph S 7 3 10
3 R + R 0 7 7
4 R + S 10 2 12
5 S Ph R 0 7 7
6 S Ph S 3 10
7 S + R 1 12 13
8 S + S 2 11
Total 37 42 79
F2—3K MEC XEEMELRENE - BIZTICL 5%
RO K5
Tab. 2-3 Material B:Parental vars and number of pedigree
lines grouped according to observed characters and
gene
Characters and gene Crosses and number of line
Cross 3 Cross 4
Spray Sheath la-Sensho la-Kamenoo
Group inocu.* Ph test X Kamenoo X Sensho Total
1 R Ph R 7 18 25
2 R Ph S 3 6 9
3 R + R 5 2 7
4 R + S 7 0 7
5 S Ph R 2 2 4
6 S Ph S 3 1 4
7 S + R 0 4 4
8 S + S 3 0 3
Total 30 33 63

*) R stands for Sensho’s and Ginga’s lesion type, S for type of more sus-
ceptible type as Kamenoo.
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Tab. 2-4 Material A :Parental vars and number of pedigree lines grouped

according to observed characters and gene

Characters and Gene

Crosses and laziness

la-Sensho X Fujisaka No.5

Sheath

Group Pi-i Ph test Shedding Total lazy normal
1-1 Pi- Ph R easily 11 9 2
1-2 Pi-i Pn R persistent 7 6 1
2-1 Pi-i Ph S easily 5 1 4
2-2 Pi-i Ph S persistent 3 2 1
3-1 Pi-i + R easily 10 9 1
32 Pi-i + R persistent 6 4 2
4-1 Pi-i + S easily 2 1 1
4-2 Pi-i + S persistent 1 0 1
5-1 + Ph R easily 6 3 3
52 + Ph R persistent 9 7 2
6-1 + Ph S easily 4 1 3
6-2 + Ph S persistent 7 2 5
7-1 + + R easily 8 5 3
7-2 + + R persistent 7 6 1
8-1 + + S easily 5 1 4
8-2 + + S persistent 6 1 5

Total 97 58 39
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Tab. 3 Independency of each character or gene between others

Character Matesial
and gene* A B c D
X P X2 X: P X P

(1)X(2) 0.093 0.50-0.30 0.579 0.50-0.30 0.877 0.50-0.30 0.587 0.50-0.30
(1)X(3) 0.118 0.95-0.50 0.354 0.95-0.50 1.575 0.30-0.20 3.429 0.10-0.05
(1)x(4) 4.699 0.05-0.02 3.132 ' 0.10-0.05
(2)X(3) 0.011 0.95-0.50 0.034 0.95-0.50 -1.678 0.20-0.10 0.317 0.95-0.50
(2)%(4) 2.802 0.10-0.05 0.299 0.95-0.50
(3)%(4) 0.776  0.50-0.30 0.336 0.95-0.50

*' (1) stands for spray inoculation, (2) for Phernol reaction Ph, (3) for Sheath inoculation

Pi-se-1, (4) for shedding, respectively.



Wi HIRETIEOBE B —%E 63
FEA—1FR MEAICBITARXGEOBRFEIRIEE O LE L £ DR
Tab. 4-1 Comparison of disease severity degree of leaf blast under natural infection and variance
analysis among groups of Material A and parental and control vars
Gener. F; (1982)" Fs (1983) Fs (1984)
Group | No.” Mean D-test” No. Mean D-test No. Mean D-test
11 4 5.00+0.00 a b 5 3.90+0.48 a b 4 4.00+£0.49 a
1-2 12 4.88+0.24 a 12 4.13%+0.29 abc d 14 4.811+0.37 a
2-1 9 5.52+0.31 a b 11 3.81%0.62 a 12 4.38+0.48 a
2-2 7 5.48%+0.36 a b 10 4.05+0.41 a b 11 4.03%£0.44 a
3-1 5 5.67%£0.26 a b 7 3.93+0.75 a b 8 5.46+0.80 a b
3-2 4 6.04%+0.17 ©bc 6 5.251+0.42 cdef g 6 5.78+0.44 abc
4-1 8 6.81%0.31 cde 12 4.42+0.39 abc d 11 5.73+0.52 a b
4-2 5 6.93%0.41 cde 6 5.00+£0.72 bcdef§g 5 5.47+0.89 a b
5-1 5 5.80%+0.37 ab 5 5.40%+0.58 efg 5 6.00+£0.43 abcdef
5-2 5 7.67%£0.24 cdef 6 6.501+0.48 fgh 6 7.67+0.31 bcdef
6-1 1 7.67 cde f 1 6.00 fg€h 0o — —
6-2 11 7.71£0.22 e f 10 7.45+0.28 h i 11 7.97+0.30 cde f
7-1 1 8.50 efg 2 6.75+1.25 ghi 2 8.67+1.34 f
7-2 3 9.33%£0.33 g 5 5.90+0.99 efg 6 8.671+0.59 e f
8-1 8.75%+0.75 fg 3 8.33%+0.33 i 3 9.00+0.33 f
8-2 5 8.70%0.37 fg 4 7.50%0.54 h i 5 8.13%+0.48 de f
Total 87 6.50%+0.16 105 5.12+0.19 109 5.94+0.21
Control vars
la-Sensho 5.0(3—6)" 3.5(2—3) 3.3(3—4)
la-Kamenoo 8.7(8—9) 8.5(8—9) 10.0( 10 )
la-Ginga 7.0(6—8) 6.0(5—7) 6.7(6—7)
Variance analysis
Generation F7 Fs Fyo
Source of variance df MS df MS df MS
A Spray inoculation 1 89.28** 1 152.39** 1 218.39**
Main B Phenol reaction 1 29.60** 1 3.46 1 36.18**
effect C  Sheath test 1 16.04** 1 3.07 1 0.57
D Shedding 1 7.37** 1 19.06** 1 14.69**
Error (residual) 82 0.66 100 2.02 104 2.01
Secondary interaction
of significant level” No AXC** No

1) Year of experiment carried out.
5) % Significant at 5 % and * *.at 1 % level.

2) Number of used line.

3) Duncan’s range test.

6) Estimated with each two ones.
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4) Mean and range.



64

IWERFERE (RF) £11E Fl15

HA—2F MEBIZBITAXSEOBEREHREEOE
& FDERGH

Tab. 4-2 Comparison of disease severity degree of leaf

blast under natural infection and variance analy-

sis among groups of Material B and parental and

control vars

Gener. Fe (1984) F7 (1985)

Group | No? Mean D-test” No. Mean D-test
1 8 4.29+0.59 a 9 2.81+£0.58 a
2 7 5.38%0.52 ab 10 3.80%+0.31 ab
3 7 5.38%0.27 ab 7 3.48%0.20 ab
4 12 6.42%0.50 b 12 4.36+0.44 b
5 5 8.13+0.74 c 7 6.33%£0.73 ¢
6 7 8.57%0.51 c 10 6.90+0.34 c
7 13 8.28%+0.38 c 13 6.90%+0.29 c
8 7 8.24+0.58 c 11 7.0940.44 c

Total 66 6.86%0.23 79 5.2840.24

Control vars

Sensho 2.7(2—5)* 2.0(1—3)

Kamenoo 10.0( 10 ) 9.0(8-10)

Ginga 7.7(7—9) 3.7(3—4)

Variance analysis

Generation Fs Fr

Source of variance df MS df MS

A Spray inoculation 1 131.27**% 1 208.37**
Main B Phenol reaction 1 9.80* 1 13.06*
effect C Sheath test 1 2.18 1 2.17
Error (residual) 62 2.18 75 1.91
Secondary interaction
of significant level® No No

1) Year of experiment carried out. 2) Number of used line. 3)

Duncan’s - range test.

5% and % % at 1 % level.

4) Mean and range. 5) % Significant at

6) Estimated with each two ones.
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Tab. 4-3 Comparison of disease severity degree of leaf

blast under natural infection and variance analy-

sis among groups of Material C and parental and

control vars

Gener. Fs (1984)" F; (1985)
Group | No.” Mean D-test” No. Mean D-test
1 22 4.02%£0.39 a 25 2.33+0.29 a
2 9 4.70£0.60 a 8 2.44%0.55
3 5 4.87£0.97 ab 7 2.57+0.46 a
4 7  7.29%0.73 bcd 7 3.95%0.44 b
5 3 6.78+1.42 becd 4 5.17%0.65 bc
6 4 6.83%+0.32 becd 4 5.4210.48 bc¢
7 4 8.25%+0.63 cd 4  6.42+0.66 c
8 3 9.56%0.29 d 3 7.78%£0.87 c
Total 57 5.53%0.32 62 3.51%+0.26
Control vars
Sensho 1.7(0—3)* 1.7(1—2)
Ginga 8.0(7—9) 4.7(4—5)
Kamenoo 9.7(7-10) 8.3(7—9)
Variance analysis
Generation Fs F7
Source of variance df MS df MS
A Spray inoculation 1 96.25** 1 131.63**
Main B Phenol reaction 1 56.17** 1 33.34**
effect C Sheath test 1 54.28** 1 20.67**
Error (residual) 53 2.26 58 1.30
Secondary interaction
of significant level® No No
1) Year of experiment carried out. 2) Number of used line. 3)

Duncan’s range test. 4) Mean and range. 5) % Significant at
5% and % % at 1% level. 6) Estimated with each two ones.
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Tab. 4-4 Comparison of disease severity degree of leaf
blast under natural infection and variance analy-
sis among groups of Material C and parental and
control vars

Gener. Fs (1983)" F; (1984)
Group | No.? Mean D-test? No. Mean D-test
1-1 11 1.91+0.45 a 11  1.21£0.25 a
1-2 7 2.21£0.42 ab 7 1.67£0.75 a
2-1 5 1.70%£0.46 a 5 1.13£0.34 a
2-2 3 2.00£0.76 ab 3 0.55%£0.22 a
31 10 2.85+0.36 ab 9 1.96%+0.36 a
3-2 6 1.58%£0.24 a 6 1.17£0.22 a
4-1 2 2.25£0.75 ab 2 1.50x0.50 a
4-2 1 2.00 ab 1 1.33 a
5-1 6 4.58%1.06 cd 6 6.06£1.00 bc
5-2 9 4.72+0.68 cd 9 6.37£0.70 bc¢
6-1 4 4.00£0.54 abecd 4 4.91%+0.76 b
6-2 6 6.08%1.17 d 7 7.91£0.56 cd
7-1 8 5.00%0.76 cd 7 8.19%0.81 cd
7-2 7 5.79%1.38 d 7 6.91%+1.30 becd
8-1 6 4.27%£0.84 bcd 6 7.07£1.46 bcd
8-2 5 6.10+0.84 d 5 9.11+0.19 d
Total 96 3.81%0.25 95 4.48%£0.36
Control vars
la-Sensho 2.0(1—3)* 3.1(3—4)
Fujisaka No.5 2.5(2—3) 2.0(1—3)
Sensho 2.0(1—3) 2.8(2—3)
Kamenoo 7.5(5—9) 10.0( 10 )
Variance analysis
Generation F; Fs
Source of variance df MS df MS
A Pidivs + 1 242.01**% 1 781.26**
Main B Phenol reaction 1 18.33* 1 43.98**
effect C  Sheath test 1 16.92* 1 38.53**
D Shedding 1 13.45* 1 41.11**
Error (residual) 91 3.11 90 2.47
Secondary interaction
of significant level® No No

1) Year of experiment carried out. 2) Number of used line. 3)
Duncan’s range test. 4) Mean and range. 5) % Significant at
5% and * % at 1 % level. 6) Estimated with each two ones.
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Tab. 5 Difference between two groups of each source of variance and between
Sensho and Kamenoo in disease severity degree and efectiveness of each
source of variance in %
Spray Phenol Sheath Shedding Sensho
Matertial inocu. reaction test vs
and v Kamenoo
Generation AV A/B? A A/B A A/B A A/B B?
A Fy 2.09 (57) 1.20 (32) 0.86 (23) 0.59 (16) 3.7*
A Fs 2.54 (51) 0.59 (12) 0.3¢ (9 0.85 (17) 5.0*
A Fy 2.87 (43) 1.17 (18) 0.15 ( 2) 0.75 (11) 6.7*
B Fs 2.82 (39) 0.78 (11) 0.36 (5 = 7.3
B F7 3.26 (47) 0.87 (12) 0.08 (1) — 7.0
C Fs 3.02 (38) 1.01 (13) 1.05 (13) - 8.0
C F; 3.40 (52) 1.53 (23) 1.22 (19) =2 6.0
D F; 3.18 (58) 0.88 (16) 0.89 (16) 0.75 (14) 5.5
D Fg 5.75 (80) 1.36 (19) 1.33 (19) 1.32 (18) 7.2

1) Difference between two groups in mean disease severity degree.
% . 3) Difference between Sensho and Kamenoo.

la-Kamenoo

groups, Spray R and S.

FEeR MEBEMICLLXHMOBEREWREEOLE

Tab. 6 Comparison of disease severity degree of leaf blast under natural infection among two

2) Effectiveness in
% Different between la-Sensho and

Material. Disease severity degree
Generation
and group 1 2 3 4 5 6 7 8 9 10 Total Mean
Spray R 2 2 12 26 8 12 7 69 4.254+0.18
A Fs Spray S 3 3 5 8 12 5 36 6.7910.25
Total 2 2 12 29 11 17 15 12 5 105 5.12+0.19
P. C. Vars* S1 S1 51 Gl Gl Gl K1 K1
Spray R 1 4 12 9 7 1 2 2 38 3.59+0.24
B F, Spray S 1 0 0 4 8 9 13 5 1 41 6.85%0.22
Total 1 5 12 9 11 9 11 15 5 1 79 5.284+0.24
P. C. Vars S S SG G G K K
Spray R 8 13 11 7 6 1 1 47 2.62£0.21
CF, Spray S 1 3 5 3 1 1 1 15 6.09%0.39
Total 8 13 11 8 9 6 4 1 il 1 62 3.51+0.26
P. C. Vars S S G G G K K K K
Pi-i 23 14 4 2 0 1 44 1.39%0.16
D Fs Pi-i* 2 1 6 4 4 5 6 10 13 51 7.18+0.34
Total 23 16 5 8 4 5 5 6 10 13 95 4.48+0.36
P. C. Vars F FS FS G G G G K

*)' S stands for Sensho, S1 for la-Sensho, G for Ginga, G 1 for la-Ginga, K for Kamenoo, K 1 for la-Kamenoo,
F for Fujisaka No. 5, respectively.
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Tab. 7 Reaction of individual seedlings of two
varietie, Sensho and Kamenno, to the spray
inoculation with H-1, cited from Taka-
hashi*®

Number of seedlings exhibiting
respective lesion type

Variet
e 0 b or yb | large b or |ybg or w
small bg
R R M S
Sensho 8 27 11 4
Kamenoo 3 1 3 43

BEETOXBRIHE SN2 BEOEAMRET (EE
BRE) OB THLER, BEFHEETHIERMERE
FRRMAR 4 5, F265DHIFELS D ) PAabIs. W
FEIL Pise-l 2859, BEHICBIT5HRBEROEHM
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REERETsREEEZZONS. AERS? DOB53-33
EEEEICLD F, ST 1203 2 i EETF X
25, Fs Tt 3 EEF (20 130l ko
21%) AHEE SNz ULEA SIEBISR O LB A & v
1 DI RIZT (BEER) P HEETES. Z0EE
FiZ Ph, Pi-se-1 L3N THD. BRAMBETE 138
SHOTREM S A, BFEIZIZ Ph, 1g ERTDEBEEBEL —
222, 25IMMEET® DY, T BB &
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BEOFEND LRENEEETO ) b, lg P ATk
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W5, AR EE U CEHE LB R, Ak
DU ENIE Ph THA0%, - FEDICINE PR T
31%, lg TR%THA. £5FMEA, BIZBWTi
EREE DK L30~10%TH 5. EIth#EET (BEHEE
) M60~40% £ ) b Z DR IZ/NS V. Pr EEHIEGT
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CD2DEMET S L60%EDKE VIKTIRIEE % 7D
LHEE SN

ATERICX Y EETE2EINT 256, BEAE, #
FBRUPHZEICEDE ) ZHER 0TI BEL 2
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E8FK SHMXERSS Fo OBF54-041C & 2 EMBRE REX)
Tab. 8 Segregation of blast resistance to Ken 54-04 among F: plants of Ginga X Fujisaka No.5

(unpublished)

Parental vars

Highest degree of phyphal growth (H.D.)

and pedegree 1 2 3 4 6 8 12- Total

Ginga 25 7 1 33

R 6 0 1 7

Fujisaka No.5 37 10 1 48

F: 283 50 2 4 9 6 1 355

R vs S observed R=335 S=20 355
expected 151 332.8 22.2 355.0*

¥ X*=0.233 df=1 P=0.7-0.50
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Tab. 9 Segregation of blast resistance to Ken 54-04
by theath test among F: plants of

Fujisaka No.5X Sensho (unpublished)

Parental vars |Highest degree of phyphal growth (H. D.)
and pedegree | 1 2 3 4 6 8 12- Total
Fujisaka No.5| 11 11
Sensho 9 9

F2 1106 4 2 3 3 2 0 120
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