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Marchal' yx, Erysiphe graminis DC. OfiF{Et oL L TR b, o Bo Wi
e Tuhb o &k, E. graminis DC, %% EfiEfHic X - T 7 2o formae speciales
WHRIL .. Zhbo 5 b, Triticum [Bi-%49 2 4 % E. graminis DC. {. sp. tritici
Em. Marchal, Agropyron JGi=7% 4 2 4, 0% E. graminis DC. f. sp. agropyri Em.
Marchal & L7z, Cherewick® i [al#i/c #7574 L T\ 5243, Hardison® (t#fi4 o 1 xF}
D HHEL 725 EA ZHIEA NI 1 +FHE ML 26508, St L =% <D
HiX 22055V Eh A EO OB HEELX L > T 5 Z LR WL T 5.

Hiura®® (13 a5 LA ZHif (E. graminis f.sp. tritici) L A€ 745 LA I
14 CE. graminis f. sp. agropyri) L& ML, a ad L HeL 7Ol ICiEE M
L oo BILWEHRNTE A L2 RAL 7o, LBzt E. graminis f. sp. tritici &
E. graminis f. sp. agropyri L o3gis, a X TL Ao 7HE LT, BEC
IHERY S emb, HRARTL XD X S Xtz s T s LR, Thik,
=il o 5 % formae speciales 2 {EfE-T 2L Exbh b, %¥h, TDX5Hk
formae speciales |X [} F»?LL'J.‘ﬁ RCREEZ b 23D X b bAEFCEBONIVWEEL
Bt Thicyrhbb ¥, RS CHRES R E graminis DC. OFFIEILIE
LAEDEE, ThASHES hifipo BB oh w3410, 4, AIELORES?
kAL, E. graminis f. sp. tritici & E. graminis f. sp. agropyri OHEFEHHA =
LAFBRABE LRI HeD 7Y l"-f’. ffCh < DALk HE, BK4FSLET
Wk, BBk A B X e HEREA L " O OMMBEER LD 7 A RETL X {f2L
T, pEC 7R b1, ﬂ_,}j, NESITH LT, TOBTHEL 79 % L <
LA MAALEE Y, Chbik 2 aX RS e o7z, TRER DM L CRARTIEL 7-
HERRSED A 7042 Z D X 5 7otk ’i"/J"J 'v')/w'f“'!m)n-‘i" - Lk formae speciales @
MED IR Z R+ 5 e O TE e Fl Y 25 {FohbsbDLEL LR A.

AHi5ir formae speciales D4 {L% m/;,‘ DO L LT, E graminis f. sp.
tritici & E. graminis f. sp. agropyri O HfR#HARAX{E 5T, f. sp.agropyri © = 4 F
SR T B IR RO BT D W TOEREA L D 2L D3O TH 5.
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R S, E. graminis DC. f. sp. tritict Em. Marchal @ik t, & E.
graminis DC. f. sp. agropyri Em. Marchal o 5% A, 72, FHAR A LVt 1T
19624, MUK MEEHIFRMOMB TEHEL, HRTFHMEEL T, JABREND = 4
FHHrEAES /Y LT, ThLhUEEL TELLDTHY, TSR L A2k
HMCH %,

Hﬁﬁffl'ﬁ'-??‘ FA E LR HED 7Y LTAHLY, WIS RITFO S M Fie bk 4 50 g
L, SR SR e T VR TP 4 B L i PR R L A 92 AR X

Iﬂi‘;@@b #C 2 A4 G AE Seneca |- THUIETRFIEL 72 61 BERA HEAL 7.

HAALFESBELVHESVHEFE 2 2aF 0T EK 45, Turkey Red /¢ & 52
LR, p ey 2 (Agropyron lsukushiense var. transiens OHWI) i/l Ag. 1,
3, 4D 3 BfMAPL 12

mREREOKRE =4 uM"*_ﬁ. HEL TR B Aty ds X O E RO A R
DHPIRDOMY Th %, 30x2cm O ERIZ 7Tem OFEZICHLEZ AR, 244¥H5
Wik A B 2O FASRERL 72 5 2 BEAHIURD 7o0E, A 1 S g ko A BT
MOFETEML, 10-110ECchEholigoliteM L, Thi b EA ZREOE
%' M ORIFPEDRIE)Y & L1 ;.'»;/'v.uu(/y)l:fus:;0~4 L, FhHoiEio 108 E L

S WAl o (R oy (RDITY 'L"“""‘M G2 CHHU -z, Tbb, YAl 4k 4 4,
3—4 ik 3.5, 3Tk 3, 2—3.,:,.‘\2.5, 2042, 1—2@ 1,5, Uik 1, 0—Lzik
0.5, 0—C(1)i242.0.2, 0iX 0Dl 212, L C, 1 LA LOBYM RN, 0—
1Al O WG R e DN T & L e

Peil = 4 F ALl KO &0 VWA BET A & S0, B A OSBRI IZ U
Wadie KT B0, a A4 U COER 1 o2 s T HlifREyavira—n b
LRV, COWFRIERY 1 REORH A /R L Sz,

EEaL, Hep (7—198) (% 22—25°C, fil (19-—71%) 11 10—15°C = A L 2=
AR A

£ B B R
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LHDWE LTULAL 72 E. graminis {. sp. agropyri O %% A, & E. graminis f.
Sp. tritict @ PR e O 7 4 F B2 Wl E € S D 3 R D R A N 7o
AT = A F B2 B REHEY R X Te o te CGRIP0) 2%, pED 24 ARDE gL
fo GERA3—aH B\ b 4). ik Ay Bz, 2 AF52 ST IR B E A SR L 122,
HEDTY AG IAS KOV AVTINEE M e <, AR 14T 01 FREEOREGIM A 3L 7=,
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B 4B ORI PR L 7o MR 92 (10t = 4 47 24 S JERR L - 5, MY 4
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Table 1. Classification of 92 haploid progeny cultures from cross of
culture A, of L. graminis f. sp. agropyri and culture t, of E. graminis
f. =p. tritici according to their pathogenicity on 6 wheat varieties
when the progeny cultures were isolated and grown on wheat cv.
Norin No. 4

Observed number of progenv cultures Value of p for

Wt rariety e
HEAE TR Virulent Avirulent é ﬁiig E?op\f/)s; R; 3

Turkey Red 45 47 .9-.8
Mayo 64 43 49 .7-.5
Swan 86 48 44 .7-.5
Seneca 43 49 L7-.5
Taichu 2 46 46 1.
Chancellor 51 41 .32
Champion White 28 64 2342
Transfer 19 %3 .5-.3
Kenya Farmer 22 70 .9-.8
Titan 21 71 wf=5
Sadabozu 21 7l L7-.5

Norin No. 12 23 69 I

a) Virulent: infection type 0 and 0-1 (sub-infection).
b) Avirulent: infection type 1-4.

Table 1 {Z/RL fo. Teds, ML 1 1H 5002 30WIFEIZHE G L ich o1 D=,
MR A 2 BN TH » 1 b otk Table 1 sS4k L 7.

Table 1 {2\ T 1: 10a#i% R L BEOBTICE, Ay 02120 JEHEHEKE
BIZTAR, 1:3080, 2 00JEERE FASL T0BI E&mL T3,

3. Seneca FOMHEZEDFEME

2 A bl Seneca |G HIMY PR L/ HERE 61 (R4 = 4 4 B2 I HEALL 2o & 2
7, FREE & SER H OEGH, 1 1Ll 72 = A ¥ Rflix Table 2 ic/RL 7. i,
Table 1 i=fs T 1: 1 D4R AL 7oAy, Seneca [-OHEREE ATl : 3 D4ELLS

Table 2. Classification of 61 haploid progeny cultures from cross of
cultures A;xt, according to their pathiogenicity on wheat varieties
when progeny cultures were isolated and grown on wheat cv. Seneca

Observed number of progeny cultures  Value of p for

Wheat variety : — 1:1 ratio (upper half)
Virulent Avirulent L:3 ratio (lower half)

Norin No. 4 30 31 !

Turkey Red 34 27 +5=,3

Champion White 23 38 .1-.06

Mayo 64 18 43 .5-.3

Swan 86 14 47 .8-.7

Taichu 2 19 42 .8-.7

Chancellor 16 46 .9-.8
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ﬁLt:A¥ﬁﬁtT%m2KmLt.T%mLZ;D,Am>TmmyMﬂKﬁ¢5
TIPS Tk bk 4 5 O MR 5 X OF Seneca FOMFHEARD L THICIR T
b 1E T2 M E L T L 7=, Mayo 64, Swan 86, Taichu 2 35 L 0% Chancellor ©
Bhrik, bk 4 2 LOMMER TR 1RET, Seneca EOMMIERTIE2RE FAMS
LT\ #:. Champion White dM}{riX, BEbk4 5 Lo #ffi AT 25 F, Seneca |-
DOHFEHATIE LREFABSL TV 5 2 £ibho /.

4. Seneca FDOHIBHFDREERS

HiliH o @G ok 5k, K4S EOMHEERC T, BK452 L CRT
MAEERILO = 4 Fi LMOCIREZ KT, » 'Y 7o T DRiE RS o 1o,
% ¢ Seneca |-OMFHEFI-FOTLEKD Z AW BENE S L.

Seneca |- MflijHAA 3 A ¥ 52 MBI p €0 7L, ThEhOWAD
##J) (total pathogenic force) # LML 7=, #MIETI& L5 DI, ThE DA
RO 2 AF¥H DY €L 7o L R BB L T, ThbomBZ At
b DTHB.

MERRI A D EEL 222 A 40 MG 1D, (FAEIT 20 iS50, ThZhA
In—FEBIN—TE LT, LT, Seneca | OHfliiFRD A 2 A~ FiZbt Dk
BHEBZA—Fini+ 2 ch e OMHA Fig. LizpiL .
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Fig. 1. Relationship between total pathogenic forces of 61 progeny
cultures to each group of 20 wheat varieties (A and B groups)
when progeny cultures were isolated and grown on Seneca.
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Fig. | I h ThENDOMMEFEROA IV — 78 LB V4 — Fio x4 Afefsl ) oEli-
Fr=0.98 o @IS s, bbb, $H5 a2 A FRERmOHEEY L2 D
(b = A FRERIR LT LG FEEA L > T U7, F/o, Seneca EOHEFHADH
T, Seneca iy LT Y (2 BLE) T EiRds X OV LG (1 L E 2 Agi)
HRTHRD 2 AF 40 Ml (A7 —7 BEU B 7 — 7O 545 1 ERY4D
DEFRIT N % BT % &, Seneca i=xf L T i\ YA & o T AR ORH L DIk
54.7, B\ R IA BT AL 18.4 & /e h, o A FA0 AT R A E ) OEIHE T
Hotz, OO EME Seneca (ZAF L Tt M 2 o5 RN, (LD = A F SRl L
ThLEWIHIEEAY L o TV B LN BT /.

% HENOHFRHAD = & %40 WWFU G- 280 ) & h €2 7 3RMUCA T H €

OB ERA Fig. 21275 L ke, chBOMEIEr=—0.23 L5 Aoftitlch, FEE
xﬁbhkmot LaL, = a4 40T 58HENDE » 22 2y 3 Ricxd
PN EDMIZIZAOHIENS B L 5 TH -7z,

160

120 =

to 40 wheat varieties

r=-0.23

force

Total pathogenic |

e 1 1
4 d 12

Total pathogenic foree to 3 agropyron strains

[Fig. 2. Relashionship between total pathogenic forces of 61 proseny
cultures to 40 wheat varieties and 3 Agropyron strains when
progeny cultures were isolated and grown on Seneca.

LARib<te X 5z, a2 2 A Bl 5 A n T AR oG Al X L C 4y
WIRMER b - T b, WM, ThHDH €2 7Pk HFREMEE e ki L. 3
fbht, K4S LOMRERCIE S L D & 25 Seneca Lo MR HFizovC
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ChbEDI EME, A O = A FERIZA T B IR FE R R SO ST s, B
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5. A OILFREICHT IFEFRERRET OEH

(1) BRHAISLOMERFE M2 HAYThtho a aF RIUCEGL /255,
FEHE & BRI S 1 1 @ 2l % 7% L7 fhffiid Turkey Red, Mayo 64, Swan 86,
Seneca, Taichu 2 % X 8 Chancellor ¢# - 7= (Table 1). ThFh o Hfi i\ T
2T O b o B A Table 3 (2 i Lz, 2 ho @3 5 IR = -
MM ERT S & ThiE, o Rfia B+ lu;T -—jitﬂ“* 231ER, AT AL
THARARIOHE X RS WERN TR ER 111 1OMGTHMT D 2 &EnflifEs
+1%5. Turkey Red & Swan 86 <= Turkey Red & Chancellor #{l 5> Clk, 4t
Hal:1:1:1 270 FROPIFHECEAGL Tvie, 22 &b, ThZhDOHlED
I I WT, A E AT A E M (il e E R AL T B qu-‘; Y o
7o, —H, Turkey Red & Seneca, Turkey Red & Taichu 2 fg E Ol (5> C B
FLOMIFIHICE AL Tue 2 &b, AR 2 JR BRI R T (a5 @5 &
Fz bk,

Table 3. Relationship of genes conditioning pathogenicity of 92 progeny
cultures on 6 wheat varieties when the progeny cultures were isolated
and grown on wheat cv. Norin No. 4

Observed number of

progeny culture Value of p for

1:1:1:1 ratio

Wheat variety

X v VxVyn VxAy \\\/3 A:-:A_x

Turkey Red Mavo 64 29 16 14 33 .01 .001
Turkey Red Swan 86 27 18 2] 26 .5-.3
Turkey Red Seneca 36 9 7 40 small
Turkey Red  Taichu 2 35 10 i 36 small
Turkey Red Chancellor 28 174 23 24 .5-.3
Mayo 64 Swan 86 22 21 26 24 .9
Mayo 64 Seneca 29 14 L4 35 .01-.001
Mayo 64 Taichu 2 24 14 17 32 .02-.01
Mayo 64 Chancellor 21 22 30 19 .5-.3
Swan 86 Seneca 25 23 18 26 .7-.5
Swan 86 Taichu 2 25 23 21 23 .9
Swan 86 Chancellor 36 12 15 29 small
seneca Taichu 2 33 10 13 26 small
Seneca Chancellor 26 17 25 24 .5-.3

Taichu 2 Chancellor 16 30 5 41 L1=.05

a) Vx and Ax indicate the pathoqt‘mcny of cultures on wheat cv. x.
Vy and Ay indicate the pathogenicity of cultures on wheat cv. y.
V = virulent, A = avirulent

DX 5in#4 % e, Turkey Red-Mayo 64-Seneca-Taichu 2 = b3 2 I i
(i a ‘J_ ;lL Chkb, #1-, Swan 86-Chancellor (=% 7 I BUHE i (2 j' dy il
LTWwaE#EL bRt ik, Turkey Red 7' — 7= it4 23w EVEIRE F-4F & Swan
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86 7' — - IR NS FIFENCI, SIS B et S B ORET
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Table 4.
pathogeniclty
when the

Linkage relationship of A, avirulence genes conditioning
of 92 progeny
progeny cultures

cultures on 6 wheat varietics
were isolated and grown on wheat

cv. Norin No. 4.
Wheat variety Mavo 64 Turkey Red seneca Taichu 2 Chancellor
Swan 86 X X X X o
Chancellor X X X
Taichu 2 w o ®
Seneca [ ] ®
Turkey Red @
@ : Linkage, x : Independent.
oo 24 Table 4 2,51 /-,
DX, FREREMEE RS L1 304 4 ok L 7: Champion White /¢ X 54

it 454 -, Turkey Red
Thilgbe Tl LD, Thih
Bitchaizs, SO XAV 4({

sl kit ainEELBRL
(2) Seneca FDMIEHFR

L EDNMEL (R 1
USTIT.V L Rl & i P B

RO R T 5 f:

D1Db0) TORREY, Th
IRV R R I":':Cv«”Hf:'zs"i&lfi
= LR O RGN T

| Ly

W L el s i@, Table 2 (kT 1: 1 kL1
3OpHE A LI E T 41'15{' F2oToMAbe s itk h, Thbich
T 5 Ay O PR S T [0 M e i L 7.

Seneca |- MR HRIZ I

D iEm B B,

Table 5.

pathogenicity of 61 progeny
when the progeny cullures

cv, Seneca
Wheat variety %,];;}'t'épion Chance
Norin No. 4 \ A A
Turkey Red X X
Mayo 64 [ ) A
Taichu 2 A A
Swan 86 A o
Chancellor A

@ Linkuge, A:
Table 4 J Lo~ Table 5 (=731 7=
flfivz ot A R EEE FOHE LU
it Seneca bCHANE-HREEL /-
EIEFEEE 231 T OB THHEL

+

61 /& (1986)

T, A
2 Mayo 64, Chancellor, Swan 86 .

Linkage relationship ol A, avirulence

p=0.05-0.001,

HERE

¥, oy

e
5

Turkey Red, Taichu
I i -

Do

AT AR (HER 4 45,
¥ Champion White) (=%t-4-2%

Table 5 /5L 7=

genes condiioning

ciltures on 7 wheat varieties

were isolated and grown on wheat

llor Swan 8 Taichu 2 Mayo 64 Iggdrkcy
A e e X
A X
0 o
A
x : Independent.
—iDFREPEETALIZL T, ThEhOm

MRAHEL 2. K45 EdHD

6 OO |

H%iL, Seneca B AUEEEHK 4 BizkVTRENY
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Gic#x i, Lol, FRHoNA L k4 3155000 Seneca bCiibh X iufc
CrhEZGbEDBE, A Ok 45 LU Seneca rx\h‘ 2R HORIE T4 2 247
fEtTrlELLRD. 2T, B4 TN 20542 An An,, Seneca (T4 %%
n; e As,As2 LFnk, An b As t;l.t}ﬁl'/{ﬂ'_;'i_’jfﬂ_ TwWaeEE21bh5,

2 T, o2 a5kl (Mayo 64, Swan 86, Taichu 2, Chancellor * X
[0} Turkey Red) =&+ 2 A, oILmEHM{E % Table 6 =34 X5, Thih

Tahle 6. Postulated genolvpes and number of A, avirulence genes on
7 wheat varieties

Number of avirulence gene

Wlheal variety Genotype of A, Progeny cultires Progeny cultures
grown on Norin No, 4 growll on Seneca

Norin No. 4 Ang An, 1

Seneca Asy As, 1

Mayo 64 Amay Amay Amag ] 2

Swan 86 Asw,y Aswg 1 2

Taichu 2 Ala, Alay, Alay 1 2

Chancellor Achy Achy | 2

Turkdy Red Atry Atry 1 1

1. @;2 Amaz AM2 A5w1 ACﬁD
2. @2 Anar  Ata AHD
3

@mas Am Afaa anD As1)
CACIIZ ASWD

I'ig. 3. Four linkage groups ol A, avirulence genes Lo 7 wheal
varieties. Linkage groups are surrounded by ellipses.

Ama, Ama, Ama,, Asw, Asw,, Ata, Ala, Ata;, Ach, Achy ts & ¥ Alr,Atrz E L B
B, ThoOMcit Fig. 3R X 51, 42088 5 (rET5 L &2 0. ‘,‘” 1
t, HT1IE Ane—Ama,- Atay—Asw,—Ach,, 5 2 1= Asy,-Ama—-Ata, Alr,, 34: (e
Amay-Atr—Atag-An-As,, $ A" AcheAsw, O FE 2 7o, 12250, &340
BT, As & Amaa—Atrl-Ataa OENE, MRz b oo Bt k ;.E:.* BTl &
g e, lots, M4 5L COMEERO R, Champion White o i) aian]
7')*"«:’f.£fl".>”f;(7)“@‘1&15’1‘[,f;.

CDLHEHERBE, 3 LAFT I AT DA 7 EOMEER S LD Seneca |
HERETERZ B0 5 Ay OIERENEIRE o0 205 IR T 2 F I o JEEHBI R Y, —i% Bk
WOKIBAEBITE fo, fodk 213, Seneca OGN AL 4 Bi= kb3 2 IR LI
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(L AniAn, © 2 ETHEEL TV AL, IS LIz TChs. Lal,
Any & Asy DVEBAZHEEL T A8, An & Lo+ R COMMNERIL - Tic Seneca

ETCEBEXh T3, #-T, #HK43cxLTit, An @»f&ﬁ‘iBﬂh‘fﬂf’&b 1:10
/\"‘lfll:eoj Licbk#Ex bRA, ¥, B4 S8 2IH6RERGET £ oS Bpg Eic i

An, BB L T B E#EZ Thv, #7145 ORI, A © Swan 86 |
xf FAIEEPERE T (Asw, Aswy) D 5%, Asw, (L Any, & BB T 518,
JEFR 4 5 l“d)ﬁ‘%féﬂf"rf Tz Asw, - Tuigls, fE-TIhBOERIE Asw, 25
B45ET 20T, Swan 86 Cik1: 1 DAMEHARL 1=,

Seneca o ffi R TIk A. 7 Swna 86 \Z4F % 2 DDIFHEMEIM L ik, As kX
W As; D Th b L 1[, PLDT2METONMAY L 3:1 &l o1,

£ &

Riin™® Xh L 79 D5 FAZHNE = aF D5 LA ZHHOMMIZ BT,
4 FATHRCIR U A b O MR R (D = A Al ‘JL"f{lz‘jﬂéljﬂ{’f{iﬂj;‘}‘/’n, HEY I
2R L TR GBI L AR X i 2 B A L 7. AEERT Y, Seneca |- HEff 14
FiZB T Rl & AROFER B, CoZ b :1, HESITHDOS FAIHEE 2 A
FD5EAZHRFOF LD TGRSR Y T oiIeFA bR, ChbDSr 35
BRI 2002, HES VY OB LAIHIE A O3 AF 7 BT B NEESEE
Tl M R A Bt L7,
HESIZYDS EATHTHA L a AFDH YAZIRE LEZHL, BRIhicT 05
o BERR 4 R L . 360, BRK4 S BT U 2 MERRO2 1R L MERIZ L T
Seneca LTHIETR L B Ol R ThEh 2 aF 7T RICEMT2L, ThTh
O i X4 B IR s T ks L OV E 6 o W JERIF PR (5 1Rl HIBARE (R
KEL BlsoTwWaIENBEDBRI, £2TC, = aX¥T7HHE Jhbb, #BHK45,
Seneca, Mayo 64, Swan 86, Taichu 2, Chancellor # X ¥ Turkey Red (= jf12 » =
Y05 FAZHE A OIHFRMEE G T E R, An An,, Asy As, Ama, Ama,
Amag, Asw, Asw,, Ata, Ata, Atas, Ach, Ach, 15 LT Atr Atry &L 12, X512, —h
B O IEFEIR T Fig. 3 12559 4’”»111 Bl S HERETHE, Bik4a 510
MR RIS LU Seneca oy HEFIHRIZ it 2 Ay OJERRRPER LS OB L S R —
AR T, KT 2
{E *h*_lj_ff"g BERIE, FIERE L —FT 206, ChEDEERIZYTH B L#
zbht, 5T HE, BN IR E T O Ehusnfbho Riiic x4 23
WEEERET- £ Bl T B Licieh, M Ol T 5 IRREEMERE FE, A
BOADBTHECIZTHEEL TWB EFEZ LR, Thlk, H 203565 EERET
o foie R, Tiobh, WEEOERE, E0MEAT T <, hofhfic bR
CHHEIENBVWEEZ BRI
—Jj, Seneca (i Wl PEA T RIE, Seneca (2@ IO HAR L D L, WO
= A F40G ST BACIIR AR i - 2o e FE 2 B £, BRI )R EZE
Pz Ek, A0 MO hO% D AFMECHEFEETSHD, HLDOT AEM

G1 ¥ (14986) i



HRRELRS B L5 2 LS L OFFEMBRET 2T 5L 0528 THD. %<
DR AT o1z HR 2 A0 1Ml Seneca (23 L THM VB ML i L0105 2
L, BIVI AL S L OEMERE - (B2 ikE flﬁ‘»h“.lﬁl»’-\ ) AL TV B
LS Tl 2 A¥OHEATRHBL DL, % OBEERE & F o7 R
BARRCAEEZE -, TOB L0 PREEFECMERS 2 L EZ bR,

Hiura® I 44 4 ¥ 05 FAZHiHO race [W[HE-F (race Ixrace 14) » ML CTHH
R R A5 A BE9E Uk B oo i A 6 < 22 k5%, Hanna & Russian 12 2381 %
IR E CRLC S S B o L AWM L. Moseman'® (X, 4 A AFDS EAIHHEE
iz T Black Russian ¢ Ricardo 45 X ¢f Hanna & Atlas x4 R (L {11
0);‘]51 L T A, Black Russian & Ricardo (2 x84 4 fi U s F 25 5 ,’;,)’C
BEWSMEM e B e vy, F £z, Atlas (o >'<\]"J" AIRIEPEIR(E X Hiura 25 #Ri{%

7o Russian 12 {Z 55 240 R E GG FE MU THL S B HEEI R TWa, 2D X 6 =
E. graimnis DC 17 s \ 4L, SEUME (B AU JEEEHD A FHOM I iz LA L
AT STl AT, JERTEYE - (B 2 CEEEEE ) B, 2k b
M RLGED Bz, E. graminis DC o’);fg@{;p:: 210 B A LER—9AD Lk
RTWBH, P, BEEESET (BaWCIRIHEEESET) M, KEELAA T i

GRS FER S NI s D a LB TH 5.

>

18 %

Ailiset Erysiphe graminis £, sp. tritici (8) x Evysiphe graminis f.sp. agropyri
(A) OYEiHR Kyt B4 4 5 ECHUREER € DL, BAPL TR 4 B
L BFELD T D 2 aFRLEAH, Wi h =2 7o x4 o R <
e S ARE R ‘_ L TWA™, oT, AERCILZhhoBe%BH42HWT
Ay D = o SRR SRR RPE N L Rl B G BFE L 7.

2 A Ffafl Seneca T MiEHRD 51, Seneca (o XJLL’C oAU i WH—,, SR
W, o = A FWMENZ LM IERIEA AL 7228, i H 2 ST SRR < e
Ll &R L.

Seneca O E B 4 5 LOMRERIC 5 LT A © = A F 7 BFRCA-T53)
95 R 05 T- O B & B It i (s ]’q ]UMLL“ KDL S E B E, —HF RV TR
AT E . Fihebb, HELCITYOH EAIWIEA Oz A FT7 5, K45
Seneca, Mayo 64, Swan 86, Taichu 2, Chancellor js X ¢ Turkey Red {=%f-} 2 I/
e s T b, An An,, As, As,, Ama, Ama, Ama,, Asw, Asw,, Ata, Ata, Ala,,
Achy Achy 18 L Alr  Atry - 2 &, Any—Ama,-AlayAsw,—Ach,, As,-Ama,~Ala~
Atry, Amag-Alr—Alas—An,—As, L Achy~Asw, D420 MWD F2 H A1
(Fig. 3), #=#°L, 3 [ MsfHs Tk, Amagz-Alr~Ata, & As, os[ilirias s
fiic - T Bich il L& I
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Genetics of Avirulence of Erysiphe graminis {. sp.

agropyri to Wheat

Hideo Nasi Unji Hiea

Summary

The number and linkace relationship of avirulence genes of Frysiphe sraminis [

sp. agropyri for seven wheat cultivars were examined.

On the basis of genetic analysis of the hybrid cultures (Fo. graminiz f.8p. tritici X

E. graminis f.sp. agropyri) on wheat cullivars Norin No. 4 and seneca, avirulence genes
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for Norin No. 4, Seneca, Turkey Red, Taichu 2, Swan 86, Chancellor and Mayo 64,
which had been derived from FE. graminis {. sp. agropyri and named An, An,, As, As,,
Alry Atry, Atay, Alay Atas, Asw, Asw, Achy, Ach, and Ama, Ama, Amas, respectively,
were separated into 4 linkage groups, namely, An, -Ama, -Ata, -Asw, -Ach,, As.
-Amay -Ata; - Atry, Amay -Alr) —Atay -An, —-As, and Asw, —Ach,. In the third linkage
group, Amay -/1ir, ~Atay was far remote from As,, suguesting that there is no linkage
relationship between these genes.

In view of the tight linkage among avirulence genes for wheat derived from
Agropyron A,, hybrid cultures which remained virulent to one wheat cultivar were
considered to have no A, genes, hence being capable of infecting other wheat cultivars.




