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HARHKICOWT, WoORRBEE AN, Pkt EREEC X % ERP53—-33cH3 2%
RSx4 L.

1) WoARB X 2EENE F, /o Fe@TFrHV, 1 Z2ARBER T 5 RIS
ERE L. BERHRCEOL, SBORIER L. NRBEOEMEMKELS, R
2629150 L, S| EALLL. BRITT =/ —ARIGEET (Ph) © X 5 KG®s
T, B1ECHTHELRD Ph: Pht 31 . 1 o4 EET 5.

() BiRitE  MRESREE SEEX1/5000a A, b 1 BRgEE ., BAACER IR, B
TRy I AR WAL, HE L. BEGRN LS VWRETHS. ZERMO eh L,
SEHHICFETIbB LEFEHNTH00H 5. HiELERAREE, HHWITL VBEL
WTaRmalibtt TE, L, BoREEORS Y T#, LHE L. HEXLE T
B T o 7o, BMEXBORD D XL OMAE O Fy 138 LHE S hic. Fo Fr O H#K
R 2RCHT . HiHROHEN, HLORKT—HL, F. 70 %  #nl @ 1y
B 5. C ok, HHO 1B ETEHRM IS E1HE S h . ZRLA, BT
1: 1ef8ETsz Lk la LEBENINT E%RT. lo LHESTHHNERET L1 &
BB SRR OREMEMAE 45, F2651%, AOREEMI D BRI LI .

FRFBIG LRtk & AR X D, MRREIE 4K L, B3IRLEBL. &FF
ABDOREE—F L, Ph LBRMEEET LI THSD. Lich - T, las Phe i R
BEETFIIMITHS.

(3) FEHERCHTEGME  F, RHOERMAS 333 2|yt 2 BE L .
WEIFCHE IR TVWBEHEY X o . WEAED L WO T, B (75cm x 120cm x
R &15cm)ic 480 ROE wHE L 7o 1 RGTIAMEG L PR L, Wik & MRE DR HEE %

Flk L onBREXBOR, b ohBoR <o F,RfioA RBE GG
T HVF B o EE

Tab. 1 Segregation of F, line of the two corsses in phenol reaction

Cross
la-Sensho X Kamenoo " la-Kamenoo X Sensho Total
Reaction No. of line No. of line
Colored 37 39 76
non colored 33 23 56
Total 70 62 132

Fithness to1:1 of Ph to Ph* Cross A p=0.7-0.5, Cross B p=0.05-0.02, Total p=0.10-0.05

H2E MRRHED Fe, Friwkid 5Bk o 455

Tab. 2 Segregation of F¢ and F; material lines in shedding character

Shedding character Number of line Total of
Fs Fs Cross A Cross B Fy
persistent persistent 33 30 } 68
persistent easily 2
easily persistent 5 8 } 64
easily easily 30 21

274



W BIFEHEOBRE—R B ST 27

F3E ARBBUGERT (Ph) LBRERET & otk

Tab. 3 Independency of Pk from shedding character in material lines

Number ot line

Phenol reaction Shedding character Cross A Cross B Total
Ph persistent 17 18 35

Ph easily 20 21 41

+ persistent 18 11 29

+ easily 15 12 27

Total 70 62 132

Independency of Pk from shedding character of controlled one gene X2=3.6363, df=3,
p=0.50-0.30 calculated with total number

A BIS3-33Ic X HIEMRIE T A BRI O IG & Pi-se—la O BAT OHEE
Tab. 4 Reaction of material lines to isolate Ken 53-33 inoculated by the sheath
method, and the estimation of recombination fraction between Pi-se

and la
Number of ljne
Cross Phenotype Theoritical frequency expected at p=0.105* observed
la-Sensho R 3—3p 299 34
A X
Kamenoo S 1+3p 14.6 10
la-Kamenoo R 3p 3.5 5
B X
Sensho S 4—3p 41.0 40
Total 8 89.0 89

*X2=2.7036, df=3, p=0.50-0.40

RTRHEER E L. RMATOHEERRED bhich -7 (5 4K). BifET -7z Fo 24t
DHEHEHF CERBE L.

R:S=3:5¢&1, Pi-se, Rb,, Rb;"Wic k% 8HEFH %, K4l EIN). <
DR BARLA, BiekiysR 1 SoEH
Woafdgko X Swekdte. #UIMEI05%  [Genotype | Ro, Rbs| rbs Rbs | Rbsrbs| rbs rbs
T, Pi-se & la L 3#EET 5. chET

Pi-se R R R S
DEEN E—FF B ¥ 1 H5RTH
LML 51, A OBRERR L P, Pise | B 5 I
Bk B E T LB, ML TwB. R and S stand forresistant and susc
eptible reaction
I = B F5 &% B AERHCHEE Shicv b BiR
EBYMEETE L, BF53-33 1
HEETIIN v v—t 02% K B & X X HIEWBE T B K
e, M BREHBROID, HETEN Fig. 1 The genotypes assumed for
5 N material lines and their reac-
DY, AT BRSO MR KB L tion to the sheath test with
7. BT 30cmx60cm X ZE X 3cm T Ken 53-33.
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H5E MR OERBE R 5 KIGOR RIS GG L OB S T
Tab. 5 Independency of reaction to the sheath test from phenol reaction and
shedding character among material lines

Number of line

Phenol reaction  Shedding character R S Total
Ph easily 10 14 24
Ph persistent 16 15 31
+ easily 6 10 16
+ persistent 7 11 18

22=1.2335, df=7, p=1.0

+%ow, 10N :10P : 10K D& Btk % 20g i L7z, 14 3 cmx £ &30cm i 3g §°
O L. BRFISTHE S A26, 27THERABIRM A # 7 ABNHACIEE Lic. P40RFIx
34, 12%#12 14, x2&ToFR I MR@EZ45T 2O HE IR

B R X 3EE (14N @ 7 P 11K) ABUBER% m? H7-bh 62.5g #iL7. 11 80cm
ORI 1524, 7% 18cm & L. 3~ 43046 A15, I6BBMEL, AT
RIFE L LTy =+ (f13cm) CHEHAR. 7H228, 3lHHLZE m® H1-v 30g,
60g BB L7, 8 A1 HMMRBEAEE T, 83 (HZE) w@dbh, ZToOHEWICFIE
¥y, KEEinot. 8 A5 REREY o NERRIC KT % BB Rk
b, BREELRE L.

vV £ & & R

EWMBRE W X DI « ARIRA CIUG « Bkt 3TWE I X » T, ARt % 8 Fic
K4 L. &5, NRAEOTFHFREE 2RDIHK, FHOTFHRREE © 5HH L

$6-13% 3WHE (EHRECKT 5B - AREES ARG « Bikitk) e X h X
S ENIHBRAE 8 B0, HARBGIC X 5 HHREE O

Tab. 6 -1 Comparison of disease severity degree of leaf blast under natural
infection among eight groups of material lines divided according
to three characters

Character Number of line

Mean of disease = Duncun’s
Sheat Phenol Shedding CrXss Crgss

Group fest | yeaction: characker Total severity degree range test

1 R Ph easily 8 2 10 5.50+0.37 a

2 R Ph persistent 14 2 16 5.69+0.34 ab

3 R + easily 5 1 6.13+0.52 abc

4 R + persistent 7 0 7.46+0.68 de

5 S Ph easily 3 11 14 6.0940.35 ab

6 S Ph persistent 1 14 15 6.87+0.36 bcd

7 S + easily 4 6 10 7.14+0.36 cd

8 S + persistent 2 9 11 8.03+0.34 e
Total 44 45 89 6.55+0.16
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BB6-23FK 6-1KOMBHEDORFEE #6-3% BERGW . EHROKRE
Tab. 6 -2 Disease severity degree of blast Tab. 6 -3 Variance analysis of main
of control varieties effects
Vatiety Severity degree Source of variance df MS
Sensho 5.0 Sheath test 1 19.2100%*
la-Sensho 5.0 Phenol reaction 1 32.0316%*
Riku-mochi-4 4.0 Shedding character 1 8.3585%
Riku-mochi-26 3.3 Residual (error) 85 1.6970
Ginga 5.7 ** gignificant at 1%, * 5%
la-Ginga 7.0
e 83 TR | LR OBE
la-Kamenoo 8.7

Variance analysis of inter-
action effects

Source of variance P

H6-4K ZTERORBRE T HHFEE Phenol reaction

Tab. 6 -4 Contribution of variance sour-
ces to disease degree

X } 0.40-0.20 n. s.
Shedding character

Sheath test
Variance source Score % } 0.50 n. s.
Phenol reaction
Phenol reaction 1.15
Shedding character
Sheath test 086 D } i
Shedding character 0.80 Sheath test

fo. B6—1ERRIEZHOVE, MERME, FAHARRBELLOX v VEEREY D
Fre. BEELZICTI 50D, EHRMORFRESMEETO FHE %, HE8HRE (G
6—23%) Litic, F2MHF-
REIWELLHRETHH5BON LT (FE6—3K). THRIERETHS. £
OFFBRBERSNRIL B0, AR FH = Licaiv, 2EFHRSODMEE®THAIER
BHE L. SN THLELHROEHRIBETH S, TAEFRXTXTERTHS.
—DOOEBRE T ERICT 5 2HE OVPHRIRERE O VY, TOEBROBREEC

#6-5% SEHREREICT S 2HEOTHRREE DX, ZEHROER
BLOHFGEORM

Tab. 6 -5 Difference between two Groups in mean disease severity
degree and variance source and accumulation of score esti-
mated to each source

Variance source Difference of
s Score

Sheath  Phenol : THeAn diseaes

Groups compared test reaction Shedding severity ‘degree accumulated

Group 8-Group 1 + + + 2.53 2.81
Group 7—Group 2 + + — 1.45 1.21
Group 6-Group 3 + - + 0.74 0.49
Group 5-Group 4 + e — —-1.37 —1.09
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Group 1 2 3 4 5 6 7 8 )
Sheath test R R R R s s s s Dlsea_se
Phenol reaction Ph Ph e o Ph - Ph I e severity
Shedding character easily persistent easily persistent easily persistent easily persistent degree

. 10
Control ®
variety
@0 9 e 9
la-Kamenoo O
Kamenoo -
® o0 CON® 8
< O
la-Ginga = O [ OOOO<_l e, | ol T 7
O &9 .:I O 4 6
Ginga A [ O O
F o o ©o
Sensho 4 90008 [ 4 @ O® Q 1 5
la-Sensho ! o
Rik hi -4 [ 4 8 @ Cross A 4

1 - g -4 0! -

iku-mochi @ Grs g
Riku-mochi-26 <1 mean ] 5

B2 3WEW X )Ry ShIcH BRI 8 BRIk 2 R BRE DHES T

Fig. 2 Frequency distribution of disease severity degree of material lines
in respective eight groups divided according to three characters

WNTHEEEELTS. flE, ERREOFSFEIRD I 5EKDS.

HEeE=(%1, 2, 3, AFHOVFHRRBEEOM)— (S5, 6, 7, SHOTFHRK
BEDOF)/4=0.86. FECMOBEEIRIC Lich T Ph HBHRIMEEE T, BRI w8 84
BEEFOWTE, 115, 080LRDBII(5E6—4%K). 86 —5Kwcid 3LHERILEH
Bis 5HAEGED 2HEOFHRRBEDEL, 3SEHROFHEEOTEHT . WHE L
HERED, ILUTWT, BEDO WS BRESIHEEE TFOHEMSRELBHEEC L T\ 5.

V i E

EWOES O ARFR A BLTFE L LT, WEED D HER - B B— T L R ARKRT
mEAFR L. ShboRl, ERABREL D LDV DREIEORE LR
%, BRI —BREE O BAHE TARD T 5. REICHRTHHEME, £6—2KCDH
5row, BiELDLEHEL, AORBL DIXEY. B i, 8o o-EEE 3T
BZTH, SEACREbLRTWS. KRED Pi-se 5 L O FORBEETFHERTD B0,
RIS EEURNIMEE F Ao LaRT. R < NET, AR xEREOR L
ZHEEOBRRBRC X RELTT, 2HEOBPMRETFELHE L. ToX HciL
2 LERFEO WS BIRIEMERE TRBOBE#E R Z LA BRI T 5. 3« ™, ik
BT DRI 4 5 ORERT L A UER, TORERMO X4 7 vAghietT
Sic. RRERHTE, BRERCT2EEE, A U0EHRFRRE SR TW5.

G« REEPNY, EEEEC X - T, BREO W BIREYIM 3 WEEF oMMz RiC
FMERT D EHEE L. Bic Goto” 11, T oMeWfe L. Ko Pi-se'V #f
7 3 BIETICHY T 5. Kiyosawa® 1%, EHEMEEICI Y, :Fhis, EHciz—Do0
FEREET & o EOMIBRE T L oM RAHEE Lic. WBEER X b, P
BV BEfRENEE 45, F265 i 3 U EoBEBCEE T oMM RE#RE L. ATEME
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B X DEMINIGEETY, HREG TR EDISHRELDD b 3 » 2HaT 57
», ToBEGBAGREHAVER Lic. REAFREERT, e FHEYC L > THESh, B
HR L OAH Fy AV, 6 EENICIEIURBE T2 b Th 5.

LR 6 HBERE O e ie, H8EEBFED la, sp AT BR T 5. it%Sﬁ%ﬁku
Pi-se 3350, HBEE« S F'03 la-Pi—se—sp O BBEGREHRE Lic. 3CHk10) o3
HE PR X g, la—Pi-se, la—sp, Pi-se—sp oMM, 42%, 27.5%% X0 21.6
%THhH5b.

Ph(% 2 EEEHTR) T %\ L BIREHMEGEE TOFEREREY o b RE X
hTw5. BEFREKE4 B3l L, Pi-se Ph #b, 6 —2%cbmbhb
o, BARBRCH L TRIEL D2 NWY. S h LK & 0HERROBRRR & &
kb, Ph LEBECEET AEIEETFO/REINTOSS. HIFE X, Bic
k351 —2—2, miksE, Hk, W P ThHSH. BHREXETTHEE &
Ph—Ph* L OBfRIISHEORED—>TH 5.

BH B3I EORZAEERR D TREIRSRIME) # YT 2#EETO—22, 11
etk (Ph FE L) ek b 2 L& LT3, Oka and Lin?"% Pei-ku o [ 2RIEG o3
LEHMERE T2, Ph L#§83 5 2 & & HE Ue. Chang and Hsieh® @ X Au, FRRE
DV BFRESIMEERT Pig, BHARABRROSS lg LHET 5. Ig & Ph L3 o g
BAfRic b 5. BAY whiuk, EATEE, KBE, e Ph LEHET 2 EHIEE T
RIS, 20X 5 CHAREY, HHVIEThicE W&y, Ph EgRyitE 5 ¥
DEENRDOOND. L, ATERC L ZFHTHRE S Tuiny. KRG o xR
ERERIL Ph L3N Th . Hsieh™ 2REEC B LB v — 222, 2513 5 kit
BIETIX, Ph &MY THD. BHLY 3BRCH T, H54—04odgH R MKIEY
INTIRIET %, Prisg 2 HEERE) O @il iz, Ph & Pr L ofi#a{Eilx, 24%<hs. L
L DEMIMEE T, AR Re o L84 S, Chang and Hsieh®
& Pi-lg 0 #8HBR %Y, ATHEE TR 1.

Ph @8 HIREHIERE TRE L OPREED, Thi BRBRECES W TIHER LT
Wb, FRroEFIRE, F6—4EKCHBIIRMOT I VIR E . Ph oM
Pl, AFEETFOFESEMBedIIE, ATEBCX 28N SBETHS.

B C X AuE, BRI EB OB LBIE T 5. AR oBibi: o kst
IRTwigw. T8 (TR, olrh, 1MEETFEHE L), SHROERPEEh 5.
RIS ORO 1 XHEE FIRTE Sha Bkt &, BREGTT3 Wb bFREdiH &
PY, BSE(GABUT20%) 3 BHIRHE L. Ph L RABECATERC X 2BRABDETH 5.

DlED X 5w, WiED WS BIREGMED, HEROBETFEIRE I TW5. ARETIE
Pi-se(z 0 RZBET 2%, Ph #iSHEET, BORMEESEETO SHIER IR, &
O S FIET HAREMELR D B. &0 IHOBIMRETHHEMRE D b3 i,
F6—4, SEMNDHDIS.

HREED ARG BT BEIRIME, Wby b TEISBIEEIME 2 & LT, BERIRRRM%
EEZbRTWwA. Ou® Xk, BiELaT THSENE) SE0% <N, IRRIOH
MTH LSRR L, ToOIEEMCRMAFh. SMxREchEL, HEHEO X
KFEE DR ERECER I, COMEIRIED Pr-se /o). Z 0 dbIERHR
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FBIENT, BEIVHELY, HARRTIRFBEELE . (6—2%K). ZoBKR1H
REWRDOE CRD LI DO, TEBES M, OWRIEFREORFALLITLE bR
5. HRERBIED I T, BAEFERCEREIET L D LBELHESh b DXk
W —FREEEIOV— 2D 5B 213, SR HWE T h T v B Ouic L,
International uniform blast nurseries T\~ C, BREEAEM X 0 55 < HEI N HHM
A7 < foe. THESIESTME ) Wl RIER R 2 BB &0 5 &, Eflamd o Lk
WEHEEEE 2 bhs. HAHHEMEVHIRT, HESE CRWIAMAR) /o itk % Tdurable
resistance /' L 35 RE 2D 5. filk Tdurable; TH OB 21D FEMELHE L Tt o
T, LA HEORTBHEIALEZDRS.

BEEDBEE WS BIFRIEYIMEE, AIBTO0EL EFiVCTWwW5. ZoREITRBRER TR b
hTwaR, BEcHRT 2#AEIIEREED, HYoRBEBEAREIh W &
D& mTEL, MG Ih it a i L T\ 5. TEBES M, 5 % ik Tdurable
resistance; OEREAHET A E LT, BT #EY mELELORS.

EERE IR T, BF53—331% la @D Pi-se %5 L C\ %25, Ph, BikitEsEgsR
VMEBETEHON LTV, L LERBE L HARARRCH T 2 B0 —5 % 15
LT3 EE2 bbb, Pi-se Lz ORIZERIET Rby, RO XREOEIMICIIDETH S
2, TRETTHES LixEx s\, Goto”ix, Rb,(Pi-se)', Rb,, Rb, 7%, #53—33, t
1, b2 hThREBHELRRT I ERHEE L. FHLVD 1, BEMREKELS,
265 DEGIMERIETOMLES 2, BEEELLOHERCH LT, £HE Lo L2
HLTwD. BARARBRPHIET 2BEBOBIMERE TR Y, BRIFHFREETHSL LHEL
T, HELIER - 1 EEECHRIET2OREHTHS. ESHLFIH L, BRECEIMK 2
B LT3 &M HIERERTH2LELD 5.

VI. %4 =

bonBEXBOR, dohAORXERED F, T ohEfk%aEY, £4&1b1F; R
Mak@E L. oK 1R/M»D 1 FMEEERCERL, F 2R L.

W OE R CSG, BRI X O ZERERE I X 553331k 5 Kt D 3 TWE I &
- T, HRABIRM L 8 K S L. WEiEBeiE « ZIEMERIcks\ T, HBRBRYL X 2%
W HIRBRERE X ERMICRD, FRHOFEERD B6—1%K). Lich-T Phi
84, BiRMEERETEMNOEMEET, Pi-se »THR LT 55085k g, 3@
THERTEZRTHY, IEHRIBETHS. HASHOTPHRFEENID, FELEHN
DRRBECK T HELELRD . 2B OFHFRBEDEL, FEEOME XL —
FL, BHMEE T oMM R L PR L.

HEF
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Summary

Genetic studies on blast resistance of Sensho have been reported by the sheath
test, one of artificial inoculation methods”?, and advocated the important roll of
Pi-setV closely linked with lz of the 8th linkage group. In the present paper, Sensho
was analysed under natural infection on nursely bed with material lines tested by
the theath inoculation. '

Near homozygous progeny F, lines from two crosses, cross A of /a-Sensho? x
Kamenoo and cross B of /a-Kamenoo?® x Sensho, were established by promoting their
lazy F, plants in F; and subsequent generation, raising an individual progeny plant
from a selfed plant in each generation without practicing any selection for a
particular trait. Those material lines were ascertained in the following three
characters, phenol reaction of grain®’, shedding character and resistance to Ken
53-33 tested by the sheath method.

In phenol reaction, materials were classified into colored(P#%)and non colored
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(Ph*)lines showing a good fitness to 1 : 1 segregation in the both crosses(Table 1).
Ph belongs to the 2nd linkage group?”. As to shedding, it seemed that the present
character was controlled by a recessive gene because F, plant of the both crosses
were persistent and segregation of persistent : easily among F, showed a good fitness
to 1 : 1(Table 2). The present gene is different from sk previously reported as linked
with /a®%, and independent from P/4(Table 3). Forty four lines of cross A and 45
ones of cross B were tested by the sheath inoculation method with Ken 53-33. Pi-se
(previously designated as Rb,”) presented a close linkage between la samely as
reported with materials of F, and F; of Senshox /z-Kamenoo and other crosses™?
(Table 4). The gene la is independent from P4 and gene of shedding as noted on
Table 3, and the resistance to Ken 53-33 mainly controlled by Pi-se revealed the
same relationship between the two characters(Table 5).

Eighty-nine material lines were classified into 8 groups according to thre
characters, phenol reaction which is controlled by P#, sheddig by one gene and
response to Ken 53-33 mainly by Pi-se, were planted on heavily fertilized nursely
bed with three or two replicates except few lines, and disease severity degree of
leaf blast under natural infection of each line was scored after Asaga's scale® briefly
described in the Table below.

Score 9% age of leaf area infected Score % age of leaf are ainfected
0 0 6 40
1 1 7 60
2 2 8 80
3 5 9 90
4 10 10 100
5 20

The data of lines were plotted on Figure 2 in each group separately, and mean
disease severity degree of each group and its Duncun’s range test were noted on
Table 6-1 with data of control varieties(Table 6-2). The variance analysis of those
data presented significant effects of all three sources treated with not significant
effects of their interaction(Table 6-3). From those results, three resistance gene(s)
or gene groups ; gene(s) linked with PA', gene(s) linked with shedding gene and
Pi-se linked with la ; were expected to control the blast resistance of Sensho under
natural infection on nursely bed with their additive effects. Contribution of Pk
linked gene(s)to whole resistance effects was estimated as follows. Mean of disease
severity degree [(Group 3+ Group 4+ Group 7+Group 8) — (Group 1+ Group 2+ Group
54Group 6))/4=1.15, of Pi-se of sheath test 0.86 and of shedding 0.80, respectively
(Table 6-4). Those three contribution scores proved their additiveness in blast
resistance in Table 6-5, in which the difference of mean disease severity degree
between two Groups is approximately near to the sum of scores.

Pi-se has been assessed by the sheath test, but other two genes linked with Ph
and shedding gene, in spite of their important role in natural infection, were not
confirmed by any artificial inoculation methd.
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