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Blotch (Alternaria mali Roberts) in Apple. (Studies on the Breeding of the Apple. VIID)
(English summary on p.208) )
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OEBREFIESTHERLR, TORETER All TR & EAEFECERZE TN alt
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&

Y v IR (Alternaria blotch) 1XEE Tk 1956 FIEFIRICRB WTCRAENHER I L
(FFEES 1959), YT FIMRFEEE FHES 1959), BEASMBER (RH 1962) 7t& EihT
Wiehs, JRIREDS Alternaria mali Roberts FRIE I TH LI EEIER X% R
- O 1963), AJRIL, FEE, EROLRLLT, &, RECIHEO T LITBRBBOB SRR
L, ER0REEE, BBOET, RECEFTARR, LFEWHOE Tt &L, REOARE
ELDOCHEMIELZE T e (BE 1965), 20 X5 CARIBERCERR ey v oo
FERED—DTHD, THOLDOIRELHRT S ICDWER 10 EELELERABAI T2 H
W BRT, EIELEBTRICLAEE2 A P OEREBERENEBTH S,

Roserts (1914, 1924) LISk, AREOBEM, 48 Bk FEMEOME, #HFE (Toxin)
IMETDWTE L ORENRD D GkH D 1960, KRiFH 1962, R - ¥ijE 1963, @1LU> 1971, R
R 1972, ¥ 1973, KB B 1973, Oxkuno et al. 1974, Ueno et al. 1975, B 1976, Konmoro
et al. 1977, 8K - @R 1978, ZoOfi), WHMED BEMZERCOWCHIFEE - SEEAR (1959) LA
S, &L OWENS D GEIS 1960, KK 1965, THED 1968, FHED 1975, Fofl), HER
TOF Y v ARMBEORIRENZF L L, fLE, B OEREERRGE ST\ 5H, EHM
B %8B - BEEMHREAD L, RETRELZCET 2RMEEDOREND, HE, 7V vy
ARREE MR LT AT TRBREGRNS L, BREEEVEE 2bh3 28 RES
1965), EMRMITEREOERZ BRI & (THED 1968), BREXEEOLERIERS
FeXoTEHERIR WD E (RBD 1967) ENHFEIRTWBIETE R, —7F, REE
DERELONTOHE (PR 1962, Zofh) 1XEPiEMEETRIIES TlIlan o E&2RE LT\

1983 4E4 B 25 HZHE

il
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bo T, MEOHICHTARIEE Toxin XTI 2RIBIELLIGELIH DT EVHLNTIN
Tw5 GrEEn 1983),

O ) v I B AEER BT 5 BEENPIRC X o COEFEEA O BRI B FEE
WX BYTERTE, RO ESBEFERE CIIERERE, i, BELERERETROERCE
GEEC X A UHEEREN T h TR IMERETHH T & GrED 1975), @RELEHTE
5P TR A BEREE U2 & GEEED 1976), OB S Lo &
GEHED 1974) 7 ERBOMICUTE T, F, 1975 FELER#RE L CE Yl DEY TR 1T 5K
PitkoBEEE oM GRS 1976, FHE - M 1979) 225, +EBL (1967) LxEisEET
WA OUTE SO TR & LDHETS, '

MR & LT FHE

=8 1. 1975 4E L 1976 4Riciy, IEHMERMEOLE (Jonathan), # (American Summer
Pearmain). % U, Golden Delicious & FEfR:MEOHE, 345, Delicious, Redgold, &8k
ol X5 27 A (—EdcHA &) DL 5,733 HEvEEBEEC 3L
#- (Table 1),

EBR 2. 1976~1980 fRWCITIEHIMEMTE Jonathan % X OV B/ Delicious %+ h 2 h ikl
DIEHBRELE LT 34 MfE &Lz L7 68 &+, 7,725 fAfk (Table 3) A L7, 7ok, %
hZ o fFfE Delicious & Jonathan % 25f L7c#ERE, #Hib T 2 HBEROERLESCRIC L
TERL, EBRRELNILST5 X980,

®E 3. BT OIFLERBLERNE, T7obbEY (Ralls Janet) WK d % BFL&EN, Jona-
than ZH¥ T2 Jonared, Delicious & 33 % Richared Delicious, Shotwell Delicious s k
0 Starking Delicious & %x1, 2 THMETHEOW L S WIEmEE & OB G5 1F
D, BER1BIO2DELRBLIEN BTN LHOFLEREOREBTELHE Lz, 7k, Y
v AR RIS ThH DD, FEIITAFRMEE DS GEFED 1978) o Tk HIEZ ¥,
HIER RIS 31T B IEHME OB ERER L BT Lz,

WIFEROERICR T, BEL ~2 B0 EMIRTER (balloon stage) 1CBRMEL, RFiAEICERIL
L7cH R MR CRIECZm L, EhICREE2 BT CTHARHELCL OB L, b
MR TR ORIR A X o THEEED, T LED 12 AnbBE0 4 JIcEY, 75
ATy 7 BIERESS (48Xx33X7cem) W 90 RO L, BHE L, 7o, MHRFHOCDEN
SR (xFrvy) HREA LR,

BRI IR (FTES 1974 7o) ERE—o AKI-3 b1, V-8 v . — AZeREW CEEE
CELICBETEREK 0.1ml 40§ 8X10* MR LT RER Y BRE L Lo, 4~ 635
OHECIEER L v 15ml OBMFEAEGEREL, 25°C, BE 100% D4&M:TH 48 Bk -
7ot EERPNCIERPTERRE 2 HE L,

PP O EILUE LI GEIED 1974, 1975) LIRERIC, $hEOEMIEND 2 ~3FHOD
B RBRIEOTRAE ZIREIER 0 (WRED ~4 (&EEL) o5 Bk (Fig.1) THEL,
T ORB A BAEOIESMERE L Ui, 7ok, SEEAOVICEL QRIEHER 0 & 1 28k (R),
TRBLAER 2 ~ 4 2 0ERkE (S) LU Lic, Fig. 1 B IO B (1960) WX - TH Bl X
51, FRINCITHER LIRS D, RHEHER 1 ¥ ToIBERMTERNCES it 25 &
PTED,

Fio, ARERTNCRREORECHIET 2@ELEDH L 2D T, TooHERE L,
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Score 0 1 2 3 4
Stationary Susceptible Susceptible Almost
Description No symptom small large larger complete
lesions lesions lesions necrosis
Damaged area (%) 0 0-5 20-50 50-90 90-100
!
Classification E Resistant Resistant Susceptible Susceptible Susceptible
Fig.1. Score of reaction to Alternaria blotch in apple seedling leaf.
ek, VVERIE2, 3, 4fEEBRHBY, ARROHERMEICTRL 2HBETH S,

#w R

EE L EEUHA SR TR REN AR (SXS B, EHERERZEE A€ (RX
R #E) % X OURHIM: & RO RERAHEA T (RXSE) O3FCHIL, KFCRTHH
RIRE (RIEED DHENTM% Fig.2 1Rl

1975 4E & 1976 FEOHMETEEANC—H L T o0 T, Fig 2 WEHEDOAFHEX R L, S
xS #Tir R (Fig.1) 0147 24.0% T 1/4, RXS (F1cid SXR) BETILRDEIAE2 51.1
9% T 12 Labhtc, —7, RXRBECHERD 98.4% 2R EHES N, Six 1,352 fEEHF
22 AT Elehr o 72, .

TRBOERERY, ) v o BEEEERENES L EOSERETCER S, RS IR
PERfIL C OEBRETFEELTC~T v HThH D LW EHIC L > TRABMAI NG, & DREHIC
H ST D BEEE 7 DOV BB HIE LcfiR% Table 1 & 210/R L7,

B HEATHEIRETS L RXR TR SEOHELID LT TH B, Wl X 51Cd
=1, 352 fEfRrR 22 fEk (1.6%) SRR & HE S hvic, 7oii L, American Summer Pearmain

L Jonathan & OAETIESH 13 EE

0 R
Eg_ RXS ] (11.6%) &%holcb oo, fllo 5 Ha%
Pl e SxR B TRO~4EFCTES, ¥k, ZhBSO
s b SRIIEEII T 2 (P05 Tho T,
%m— N SXS BETILR & S kA, 1#&%
£ ol BT, BIFHED 1 3l Lice &fE
I . S (961 M) THLRLABEAEL, REMLER
0 01234 012 T o T,

Score of reaction
Segregation mode for Alternaria blotch

RXS P (F721% SXR 8) TIX1l, 20

resistance in progenies from susceptible
(8) and resistant (R) varietal crosses.
Score 0 and 1 : Resistant. Score 2,3 and 4
: Susceptible.

A CHADED - fond, Ltk (3,420 A
) TERIEED 101 CRHEE L, &
B 5% KETHEE L BD LR, &
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Table 1. Segregation for resistance to Alternaria blotch in progenies from varietal
crosses of apple (Exp. 1)
Susceptible varleties ! Resistant varieties
Parents Delicious  Indo Orei Redgold %m(i)r Fuji G%Igﬁr'l Jonathan
| " (LL) (LL) (LZ) (LL) | (LD (LD (LD (Ll)

. . 96 : 328 15 71 23 : 39 44 : 42 226 :218 241 :222 185: 186
Delicious (LL) | 0.8 © ©) 0 ©) (0) (0)
Indo (LL) 1.26 58 :188 17 : 50 53:42 187 :137 178 :169 196:176

@ ® ® -2 0 0.2
Orei (LD 2.62 0.27 21:55 46 : 47 47 + 57 76 : 123 153 : 140
()] (26.9) (30. (26.5) (24. 1D
! 4., 84% 0.01 0.28 — 36 : 38 36 : 43 43 : 33
Redgold (LL) ) 0) O
American Summer 0.05 1.27 0.01 — 52:4 85:0 99:13
Pearmain (L) (19. 2) (24.8) (27.6)

. 0.14 7.72%% 0. 96 0.05 — 331:4 356 : 1
Fuji (L)) (25.1)  (20.4)
Golden 0.78 0.23 11. 10%** 0,62 — — 407 : 0
Delicious (L) (20.3)
Jonathan (L) 0.01 1.08 0. 58 1. 32 — — —

i e e R

Notes. LL and LI means genotype for lethal gene [/, respectively. Numerals above the diagonal
show number of resistant and susceptible segregants. Numerals below the diagonal indi-
cate y% value for the goodness of fit; expected segregation mode for susceptiblexsus-
ceptible, susceptible X resistant, and resistant X resistant is 1:3, 1:1, and 1 : 0, respectively.
* %% and *** : Significant at the 5%, 1% and 0.1% levels, respectively. Numerals in the
parentheses show the percentage of lethal seedlings.

Table 2. Summarlzed data of seoregatlon mode for Alternarla blotch resistance (Exp. 1)

Number of segregants

x2 value for

Cross combination o
Heterogemety

1
|
Total Resxst Suscep. ; Goodness of fit
Suscep. X Suscep. | 961 230 731 | 0.58 (1:3) 8.69 (df=5)
| (240.23)  (720.75) |
Suscep. X Resist. “ 3,42) 1,747 1,673 : 1.60 (1: D 24.31%(df=14)
(Resist. X Suscep.) [ (1,710) (1,710) i
Resist. X Resist. 1,352 1, 330 22 — (1:0 —
' o

i (1, 352)

Notes.

Numerals in the parentheses indicate the expected number of segregants.
*: Significant at the 5% level.

fuk Table 1 WREhs X 5L,
BT LT X B,

Eh1 OFREND, BT OMMEISE S b OO BINCEEEIINAELEL B —FKL, HiHRoMEE
FIRFNZYTH D LS hic, £ CERIMERRT 2B OFH Alternaria mali TH g T
Alt L33 LEFRESEORETIN alt alt, BHERBOBRETINE Alt alt X725, DI
WL DA REA RS E LEBACLEA TN E Sk, i, BEIEoBEFEIR
7 RESCRMOBRT A B IcDIT, RICHN B L2 2 FE L7,

7e%, Golden Delicious & Jonathan XARIERBINCRBOIRECEILT 5 HHEEET [ B
LT~Fe#lchkh (KLeiN et al. 1961, M H 1964), Table 1 wWRINWAFEH

< Golden Delicious € S23:B%, —JF, 5 UXHIE TR

American
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Summer Pearmain % X006 U & OHEREFEADK 1/4 (19.2~30.1%, FH 24.5%) (IR BETA

ERFAWCHIE LD T, ZhbDMEDELETIG LI LHEINDS, ThbOEFEE KL
BT DA RICRVTERES OO ENAAD BT, #-TC, Alr & L IEEHINCHET
EH b,
Table 3. Segregation for resistance to Alternaria blotch in progenies crossed with
‘Delicious’ or ‘Jonathan’. (Exp. 2)
% Male
Female Delicious (LL) Jonathan (LD
;» Le%wl Resist. Suscep. 2 Leﬁ/j‘al Resist. Suscep. 2
Susceptible Varieties a1:3 @:1y
Calville Blanc (LI) 0 27 60 1.69 19.2 29 16 3.76
Early Red Bird (L) 0 8 14 1.52 29.5 17 23 0.90
Grenadier (L?) — 29 70 0.97 — 27 19 1.39
Lodi (LL) 0 54 155 0.08 0 98 75 3.06
White Winter Pearmain (LL) 0 23 52 1.28 0 34 36 0.06
Resistant Varieties | a:n- 1:or
Akane (L) 0 55 47 0.63 28.5 64 1 —
Alaska (LL) 0 65 69 0.12 0 12 2 —
Aori 1 (L)) 0 61 49 1.31 21.1 75 0o —
Aort 36 (LD 0 140 124 0.97 28.2 170 3 —
Beauty of Bath (LL) 0 53 42 1.27 0 53 1 —
Black Gilliflower (LL) 0 42 46 0.18 0 56 0 —
Cogswell (LL) 0 37 40 0.12 0 131 0 —
Crimson Gold (LL) 0 16 19 0.26 0 97 1 —
Dunning (LL) 0 70 56 1.56 0 94 0 —
Early Harvest (LL) 0 62 52 0.88 0 101 2 —

" Etters Gold (LL) 0 106 95 0.60 0 186 0o —
Fameuse (L) 0 68 56 1.16 23.2 82 0 —
Granny Smith (LL) 0 20 27 1.04 0 82 10 —
Jowin (LL) 0 86 91 0.14 0 215 0 -
Megumi (L1) 0 69 63 0.27 26.3 98 0 —
Monroe (LI) 0 128 130 0.02 26.9 151 0 —
Mother (L) 0 48 44 0.17 21.6 93 0o -
Ortley (L) 0 56 64 0.53 27.4 76 0 —
Pink Pearl (LL) 0 59 44 2.18 0 93 13 —
Ralls Janet (LI) 0 66 62 0.13 26.6 91 0 —

Red Astrachan (LL) 0 56 47 0.79 ] 82 2 —
Redhook (LL) 0 60 55 0.22 0 114 0 —
Ruby (LL) 4.3 132 97 5.35% 0 228 0 —
Stark Earliest (LL) 0 97 97 0 0 219 0 —
Tallman’s Sweeting (L) 0 44 31 2.25 21.6 73 0 —
Wagener (LL) 0 39 28 1.81 0 102 0 -
White Pippin (LL) 0 40 50 1.11 0 98 0 —
Yellow Belflower (L) 0 45 55 1.00 25.4 7 0 —
Yellow Transparent (LL) 0 60 39 4. 46% 0. 90 2~

Notes.
: Significant at the 5%

level.

LL and L/ means genotype for lethal gene A respectwely
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Table 4. Summarized data of segregation mode for Alternaria blotch resistance (Exp. 2)

J Number of segregants ! %% value for
Cross combination | -
| Total Resist. Suscep. Goodness of fit Heterogeniety
|
Suscep. X Delicious 492 141(123) 351(369) ' 3.51 (1:3) 2.03 (df=4)
Suscep. X Jonathan 374 205(187) 169(187) | 3.47 (1:1) 5.69 (df=4) -
Resist. X Delicious 3,599 1,880(1,799.5)1,719(1,799.5) | 7.20%%(1 : 1) 23.33 (df=28)
Resist. X Jonathan 3,260 3,223(3,260) 37(0) "’

— a:o —

Notes, Numerals in the parentheses indicate the expected number of segregants.
** 1 Significant at the 1% level.

=B 2. FROER 1 CEAMEETEOW S S B SE Delicious & EHiH: fiE
Jonathan #ILFOTEME & T B EAL YA 1T - Tz, Delicious ¥ X 0% Jonathan DEETFINT %
hFENn Alt alt B IO alt alt E %X BHhah b, Delicious & DOATMIEBNT R:S 28 1:1,
Jonathan & OZHIZ R\ NTRETE & T2 O MFEDBEFINT alt alt, Delicious ¥ X % Jona-
than L O T R:S BNERFR 1:3 IO 1: 1 ©eidF0RBORETE: Al
alt, ¥z, Delicious B L% Jonathan & DA NT DG SEIE & IUIZ D RFEDEETH
i3 Ale Alr b LR h OB EIERE T HE L.

PSR A % TER M 78 X Delicious, TEfRM:MTE X Jonathan, M AFE X Delicious 3 X O
P 5 fE X Jonathan BRI L, R & SONMHER S Table 3 & 4 iR lUi:, EET 1976 47
Dy 1980 40D 5 AR bR o b, FRIC X BEFHIOERITRD bhvich o fe.

FBIRMED 5 g & Delicious (Alf alt) & OMAETE, VIFRIRESOHEN 1:3 O
RECHESEL, SHEAY 492 BERODMHIL e b EBERLER T i ole, B D5 mfE L
Jonathan (alt alt) LA TIENTRY 1:1 OMAECHEAEL, SMAY 374 kD Bk
e b O BB L BE Tl olc, o T b 5 mMEDHBEBETFHY Alt alt LYIET 5,

o 29 Wk L Delicious (Alt alt) & DA% TIL Ruby 8 L8 Yellow Transparent
EDRAREIRNT, Wb 11 OIFEICHEET 5 oML G biviesy, 2FTIERSGES
ThHotee Thik 29 figed 19 BB TEHP LI RVPBELE > TCHF I PERINIRERER
BT ENTED (Table 3), thbDRBEOMEBTINI L alt alt LHE I N DA Jonathan
(alt alt) F DFPHETIE 29 HE5Ed 10 HELCTSHOM L, Granny Smith % XY Pink
Pearl + &R TITER 1 © American Summer Pearmain D4 L REREICS OEE&2 11~
12% E@hotchy, o MG TESH 1 ~3HEEICT &S, Hho 19 dEE TIESHoHE
Lisho T,

7t3s, Table 3 1o LI LHI U7 ffE 1L Jonathan & OXRHET, REEDBILMEAEARH 1/4 (19.2~
29.5%,, St 25.0%) DOEECTHEELT-n, Table 1 B4 L FEE, FHIC X » TEHEDO DD
D bRT, Alt & L3FHPEL T EA bR, ¥, 1, 22@BUTETOMEA
B THENOBFEBEAENEARD bRich, bl I BEFLIDLOTIEREEZ LR,

KBR 3. HLEWRERMLEIERI B IO 2 CRETHOM O I NI MfEE O ZHEERD K
B bR EO BEBEROERRERELER 1 B L0 2 OFR LKL T Table 5 @R

AT L& EYEIL Delicious ¥ X OY Jonathan & OARZMHBMAIC K CRMLED Ralls Janet & [F—
DR EZTRLTCEY, TOBKEEETEXRRELRUCL alt alt EHEE I h 5, 7,
Jonathan & QAL T 12% EHEED 25% X 0 Id b O OFBIEMESIHEL, I
BEFHCEALCOEREER—D LI LA bhb,
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Table 5. Segregation for resistance to Alternaria blotch in progenies crossed with
testers and some mutant varieties, and in progenies from selfing of
‘Megumi’ (Exp. 3)

Cross combination | Lethal % Resist. Suscep. 12 Source
Nokojo-Kokko (L) x Delicious (LL) | — 86 70 1.64 (1:1)
Ralls Janet (LI) xDelicious (LL) 0 66 62 0.13 (1:1) Exp. 2
Nokojo-Kokko (LI) x Jonathan (LI) | 11.9 114 2 — @
Ralls Janet (Ll) x Jonathan (L) ‘ 23.6 91 0 — (1:0) Exp. 2
___________________________________________________________________ e e e e e e e e me
Aori 36 (LL)xRichared Deli. (LL) | 0 110 89 2,22 (1:1)
Aori 86 (LL) x Delicious (LL) 0 140 124 0.97 (1:1) Exp. 2
Jonared (L?) x Richared Deli. (LL) — 64 64 0 (L:D)
Jonared (L7?7) xDelicious (LL) ‘ — 70 50 3.33 (1: 1)
Jonathan (LI) x Delicious. (LL) ‘ 0 185 186 0.01 (L:1) Exp. 1
Jonathan (LI)x Shotwell Deli. (LL) 0 74 66 0.46 (1:1)
Jonathan (LI)xDelicious (LL) 0 185 186 0.01 (1:1) Exp. 1
Megumi (LI) x Richared Deli. (LL) 0 197 167 2.47 (1: 1)
Megumi (LI) x Starking Deli. (LL) | 0 37 24 2.77 (1:1)
Megumi (LI) % Delicious (LL) i 0 69 63 0.28 (1:1) Exp. 2
Megumi (LI)xMegumi (L) 19.9 199 0 — a0
Megumi (LI) % Jonathan (LI) | 26.3 98 0 — (1:0) Exp. 2

Notes. Nokojo-Kokko : Mutant of Ralls Janet (Kokko).
Jonared : Mutant of Jonathan.
Richared Deli., Shotwell Deli. and Starking Deli.: Mutant of Delicious.
LL and Ll : Genotype of lethal gene [.

Jonared 1% Delicious & OB W TEMLED Jonathan & FE—D 0 HERERY L TE
D, FOEREBETHEIEREER UL alt alt L HEESh 52, Jonathan &L RHEARFE /o
DT | DBEFHIFRHATH S,

Richared Delicious 135 » 36 5, FMMAR X O & OZMRRII W CJRBMED Delicious &
FA—D SRR ERL TR D, TOENMEERTFRIRERELR UL Alt alt 2#EIL 5, Shot-
well Delicious i} Jonathan, ¥ 7-, Starking Delicious 1358 & O MBI W TEBED Deli-
cious FA—DNBERERERLTCED, MU Alt alt HEINS, ¥, Jonathan (L)) ¥k
XU (L) LA THIEEI DL Ish - 7oD T, Zivbd Delicious ZRADIIEE
LFEIRAELFE UL LL LRDHBNS,

—F, EoBBEBRCESARBEIRT, 1, £HON 20% DEEIIRE CARERINICK
Ltz fEoC, MOBMMEETIG alt alt, BIAETIE LI THHZ ENHERS I L
WX o

z £

Vv ST BRAE SRS, e, ZHEMEHEOBRELHASETC Lo TRS, Hig,
BARECIL SR E I EOAEMER 2 EA LT BEELEL, ORI DR, K&/
BHEBOMR L, BTFMOSE L IR DA REEND - OREBICRESTTIE S T,

Vv I BEEERE CDCEERED1OTHS Y vIBERE (Venturia inaequalis Cke.
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Wint.) 1@xb35 EHMEOBEZEC O T ORE T IR <, Snay ef al. (1973) OERHIC X%
&, Malus [0\~ 270 species 76 HUNC M. pumila (V) v =) CET5RE - Rifi7c L DK
Ptk —ic B ch v, BETIRETORE FACESE ToREEEY O 1 X0 HEhER
F, @2 R/ EoXEEET, OXHBRET LEMARKELTO 3B TEL L L, T, X
BEET & LR 6 DOREET (VA Vm, Vr, Vo, Vbj X0 Va) HHERINTEH, £0
BEEHIEM TR, XD, w2y vo KERCHEET s BETIR 2N, B EE
ThHDE DR (Avston 1973) il L, Tuompeson et al. (1975) U LFEFHMEN 1 i‘q‘@@'l‘éfﬁ{ﬁ?‘
cEEE X, PSR TR (se se) THDHENHL T 5,

B, BREECAEOBEERI X CEHT 5. flail, Vv SBLSEEREC X2 BR
REIERC X - CEBL, —RCHEEE SRBESE - (U - M| 1963, Bl 1971, ik
B 1975, B 1976), V v T BEROBEREREEORIELMEC I - TEHL, EHERLOE
RS e B0 5 BRI B B 2 1SR SR 3517 5 R RIC HlE U TR R - 7o (Lavs
and Hamirron 1969), ¥, BEfELME (RE, BE, QBN RFEBROBRE, BEERL
DB L » TRIRENEET5 2 L 3—ReRabh b,

THLEDRLRICHETLE LML, Vv, Ui ORBOREEIC OV TORE
GUIHEEECH BIED D T, FOREEHIIBEM T uBa14 <, HRELHAMIC I - T
I BT LB Lic, o C, BEMOL DBHE IV LTS5 2T, M (EX) O4&F
Sifth L R SAEOEE, HROBY Hor ik EICHODOEE AL Db bigw o EE
XN L5, ¥7, ALpwiNckiE ef al. (1976) AMEH LT 5 X 51, HARERMOBESE, Fl
A bridmEERndE (phytotoxins) 1 X AMHFEMEOKE (RAT 1966, StroBEL 1982) 1
Lo CHEEMRE IOCHFHEORLEmDDL LELHFEETHA S,

Y v T AR BT OEEA L Tk, 2RBb (1967) OWMEND D, LOME TIL
106 DAGEMAE, # 3,000 kL HE LiclBRE X 5 (RIS E, | 3 WO %M
FSSEETC L - THR S, EEEET 3 EY ERES T 5HEaCmVIERE ORIHELD 0T
FRHOZRD LIIRVRED 2RT LWV IBERHEREEREL TS, LrLiesb, ZOEHOESR
EREIAE S e HHECESWCThRTEY, ELVWHARAECTRETS & 21 ARH0O DL
10 JAREET L ENEB LA L, FOEIUIELTRVEHAM I RS, LaLahb,
+BHoRE DI iEMEEOEAE RXR 46 A48T 93% (1,198/1,282), RXS 54 #
£8T 53% (819/1,532), SXS 6 AW T 34% (55/162) TH v, KFEOFHR (thrth 98
%, 51% F IO 24%) LM LIfEERD Z ENTE S,

AP I\ T, — A EDOREND D, T, BIGEREBETOHHES S X - THA
EHte b OFEEEIITYE 144 LA, BRFEELRT Th 52, Vv BREERESRECE
FTE—ILOMENELRICEEX X 5,

HEE 1 IR WL 8 BB OB v M (1HAEE R X - TEFUELS S 1 BIET (al)
CEEEND EHES N, TORRIRER 2R WCTSFELE o7y, HR1 O Ameri-
can Summer Pearmain & Jonathan & ®#-&¥ TN D S 13 HAE (11.6%) Hir(Table
1), EE21BCE Granny Smith ¥ X' Pink Pearl & Jonathan &8 TS D S A%
11~12% Bihiz (Table 3), Zhbo SORBHERL 2 (8 DT, ARKIEHETHS
BEAELMET HDOBERIC X o TR OREE RN LT EE D BETE RV, BDFE A EDEE
BT 1 RFREOSBILCEE L TW5DT, Zhb3 a8 Tl Altlalt Offic, ZoHEEET
KRR I (A B oBETREE L Q2T BEY D 5,6
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Table 6. Gene frequency of Alt and expected frequency of genotypes

Genotype Alr Al Alt alt alt alt Total
p? 2p(1-p) (1-p)? 1.00

Frequency
0.0115 0.1912 0.7973 1. 00

No. of varieties
Expected 0. 48 8.03 33.49
Observed 0 9 33

el
SRS

p=9/84=0.1071

DX, 2, 3D TETRETORENTREINS OO, AFROHE 1LY v I8
REERIBSMER 1 0 RERIET Alt, alt RS, EIESRHEE Ricshs, i, #
AN RO RE TR TNT Alt alt Th), Alr Alr OGRS ik 7,

ORI, =4V vo BERESE ONE 1973) /RDOW w4 2 v v 0 KERIESHE
(TroMPSON et al. 1975) MFHFEN 1O XEBRET IR SN, EHENSHE T, HRHEED
BB = RO BEN RH S ah o &V S s L —BT %, EikkeToR@EsNRHE
ko Bl E UCNE (1973) ik = B BIREEG BRI & o Tk S hic iR L
T\ b,

) v T HEEEIERE OBE L ERME o Rk = RO BREESREL R S s o fedd, ToOREE
Al ORBREFHE LHAMEORC I > THBPTEL, bbb, AMECHRSI L 42
g CGFEEAERAS MELRL) ©5 b 9MmMEs Alt alt LHEIWIcDOT, Alt OBRET
BIEIE 9/84=0.1071 ThH D, »=F 4 74 VW7 OBABRD IO LRET 5 & Ale HEHl
DFEET 0.0115 & 7% (Table 6),

Tiskhb, FRBEOHE T Al o RN RE S hih - edix Alt OBEETHRENME
<, Alt x=TofEz AT HRARERSTRR ThofcZ LA BB IS, Alt L alt O
EH b EREETFCHLMERETHH, BRED Al METOHEED 11% b5 5o LT,
Vv SRR BREROWKRE L LTI E VB Rn S LERET50DTH D, Hibko
FYOBED L5, RSO REDSRE S it WEEY BRBKCET 5 D EERD S,

Fl, WO k51, FLERKEKR 41 @ (Grenadier DBETFHIIARY) & 18 B
THEPRFRCTs - CAERMINCHIET 2BILRET I CBHLT~T rBlTH o T 0T, 1D
EIETHEEL 18/82=0.2195 LEEIh %,

CDORBHIBLETEETAEEORELXY RS L, Wiuiams (1958) 123EE® John Innes [F
ZRBHO = V7 Y v D 35% (REBEAY) HEREETEFHFOLLTHD, K et al.
(1961) IBETHMOHB LIz 20 Tk 13 5, FHS (1964) 1% 22 RBfEF 13 RfE, 7o
Way et al. (1976) 12 204 © 2 fEARfED 97 RESFFRETFEBELT~T rBThHocE L
Tb, CHOOBFRETHLTNTR—DRBRIZTFTHELEPIRATHBH, hbOREF
L ESOTHIERETOBEYRE L TH%B L 18~33% OHETH D, AEBRCHEIh 22
% ETEBHTETH D Z Edvbind . [ BEIERETCTH LIS bbb bT, FOHEN 229 4
HBHZLRERBET S, FRAMELRD RO THIERTERNE DD, [FEETFO~T v iR
BT LMMOETF EER/GRIZT &0 #il 8 X o T LI BETFHBIE L0 BFlE Lo
7y, BRAFEME & OGRS & TEERE (disassortative mating) 2MEM:TH B REMNE 2 &
hb, Kiein et al. (1961) 1%, [ BEFOEENBCHEBELZAOHOEE LWEZHWEL [58
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| Golden Delicious (LF’-
Orei (Ll Redgo]d (LL
I Delicious (LL)I Blchared Delicious ( LL ” Shotwell Delicious (LL) J| [ Starking Delicious (LL) JI
Fuji (LI
Ralls Janet (L1) —_._l Nokojo-Kokko (Ll)j
(Kokko)
j———-’Aori 36 (L) l’ ’Megumi (Ll)[ .
Jonathan (L1) . Jonared (L2?)
(Kogyoku) =
Aori 1 (LD
ﬁ\/—l_cfrl_t;si—]?;(;(z_‘?) Akane (L)
+
i (Asahi) -
b * ————{Redhook (LL) Monroe (L)
r _________ .
i Carlton (L?) —
{Worcester Pearmain (L2)}-

___________ alt ali

Mome ety (L7)] [—

L _____ 1 Unknown

j—— Hybridization -

Bud mutation

]Ellow -Transparent (LL

LL and LI genotype of lethal gene [
Fig.3. Pedigree and genotype for Alternaria blotch resistance and lethal gene of apple varieties.

EFRBECHEHEL T H I I X B EFH LTS,

)V I DERMBEDL IMAREED D CIEFFRRERLE 2 DI DY, KPR & hie
RO —IDORMT Fig.3 O L5 iclsb i T %Zoo ZORAENBHHT, Lodi o Alt ik
Montgomery WZH¥T 54D &L b, F7:, Delicious Wiz % Alt BEFIXS LA DT
RTOBMBRICZ T O T B, 2D X 51 Al OEERIL BWOT, Vv I HEEERE
AR HET S Al BETFIZHEEROBET, BEALERORE Lo Thitholc b i b
N, Bk Alr BETHEECS & O HRBZEFREI NS,

—7, BIERET (w2 TiE, LLXLL CEBARD 1/2, LIXLL CRREghERsy iR < BRD
1/3 23 LL Zic s a3 Ch B2 b hhio b3, Golden Delicious, Jonathan ¥ X7¢ Ralls Janet
CHESES 5 113 Redgold A0 RCOLMBRICZIT O8N T B, Zhix, Ridko X 5w L
BETEN LL X0 LA OBFIES T > TS HRBEXRET LD THA S,

nE, FhERORBICEENDS Al B X0 B ETOHRAEZEECIIRE ST icn,
Alt WBIL T, O TFhoEER B Th oMRRIEAMT 1 BRTFHEERDbhs &, @
Fig.3 CRIANDRERCE T Alr DEENIFERACENDZ L, OR—ERCIHHWET
BTk, ¥, [RELUL, OWTFhoH&d oM 1 EFRTthHsZ &, @Fig.2 iR
ENDRENCI T I DERRFERILERD T &, RET Lo TAMEOHBETIIThEh
F—DEETEEL TS,

Fi2, AWZEOHEBRE TR S eI & RO EHMEDOBIR S B bt s il iudic b
A, BERAEEOHE CIIERNCA LR OB EMEOEIIE L Al OBETFE LT
UWic,

RKFZETH LA I N ) v I BOSREREE BB T 2 R EREOFIRE L HA
NI HEEE, B HRFADBRE, A% 0BRBEGEIIRER TS T E A0 D
el lenE#E2 %, =, BROMMEOEEL ARG LEIEEETFOREELPELNCT S

NII-Electronic Library Service



D v SRR RS ORIR 207
ZENSEOMIREEEL TT05 5 2 CEELRETH %,
CI

Kﬂ%%%ﬁ?%m%@,%%ﬁﬂﬁfﬁﬂ&”%%%Mtﬁbh%%kiﬁéﬁﬁ¢MﬁE%
e, SRR 20 BB B RERES OBIRE, ERCH IS BB AR OFE
é,%K%%ﬂﬁ,%ﬁ%ﬁ,:ﬁ#%,ER%E,@%ﬁ,%EZ@%ﬁK5<@%©%%ﬁfo

51 A 3¢ Bk

ALDWINCKLE, H. S., H. L. GUSTAFSON and R.C.LAMB 1976. Early determination of genotypes for apple
scab resistance by forced flowering of test cross progenies. Euphytica 25 : 185~191. '

ALSTON, F. H. 1973. East Malling Research Station Mimeo (unnumbered) (cited from J.Heredity
66 : 250~264). ,

MOEME -« BABOC - PSS 1978 U v IBLERERECRT AR 28 H2 RERER X054
TRHEZOWC. RERER SRS 4 33~50.

ZIFIFIE 1965V v TBELETEIER & £ O, BRE 40 : 53~57.

HERIE— « “FEORIR 1959 U v T 0RMIRELIERCo\WC. JbH AR RPFER 10 : 9L

RIFEETR « TR « WUI—47 « KKHE - PHEB— 1962 BLSMEERCET 207 #1% PR TR SE
IR DML T, BALEIER g 4 1 105~107.
. c KKRFEH » RERE— 1965, ———, H 5 BHRkoRERNER. LA &% BPHER
16 @ 47~48.

KLEIN, L. G., R.D. WAY and R.C.LAMB 1961. The inheritance of a lethal factor in apples. Proc.
Amer. Soc. Hort. Sci. 77 : 50~53. '

KOHMOTO, K., T. TANIGUCHI and S.NISHIMURA 1977. Correlation between the susceptibility of apple
cultivars to Alternaria mali and their sensitivity to AM-toxin I. Ann. Phytopath. Soc. Japan
43 : 65~68.

ANGE T 1973 VBBURISHMICBIT 5 BTG, 1. - o RERIEHMORE. BREA 12: 17~
27.

TG - KRG BETHE « WI—4 - FERE— « BA3REs - IIH % 1968 U v THLSEIERICE]
THFIE. FERD A TEMR 12 256~122. ' '

LAMB, R.C. and J. M. HAMILTON 1969. Environmental and genetic factors influencing the expression
of resistance to scab (Venturia inaequalis Cke. Wint.) in apple progenies. J. Amer. Soc.
Hort. Sci. 94 : 554~557.

AKIFBUR « FBEIE— « RRE AR - YN Ak - PRAR « &5 4 1960. Vv = 0 BEEREEIT 5 W%, b
B A5 B 11 : 60~66. :

OKUNO, T., Y.ISHITA, K.SAWAI and T.MATSUMOTO 1974. Characterization of alternariolide, a host-
specific toxin produced by Alternaria mali Roberts. Chemistry Letters 1974 : 635~638.

KIBES « HHEER L0 81978, U v THLREIERIC s 1) 5 SR P B o W T B AR R H4E R 24 ¢ 70.

ROBERTS, J. W. 1914. Experiments with apple leaf-spot fungi. J. Agr. Res. 2:57~66.

1924.  Morphological characters of Alternaria mali Roberts. J. Agr. Res. 27 :699~708.

A — < PILARZRR « IREFIEE 1974V v S BER BRI O TERE. AR 49 : 923~924.

. 1975. ) v I OFMAETCE T 2 KBTS, B4V v IBEAEIEREL

UEODTﬁﬁﬁfi BAKEEYR 24 @ 41~48. .

. 1976. )/:ﬁm%#fﬂﬁﬁmﬁﬁémn,m &ﬁﬁ@@h%ﬁ HHE 26

wﬁl.%ww.

- HEFZE - PILUAZER 1979, YV v S O E I BT 5 EIERPIse, 25 )/n%é%%rk
T HRER O OWIETC KT HEIIME DTGk, BAREER 26 1 42~49,
. . 1978. ——, #e [FH| OHAFEEMOWT. Mk&w294h49

. 1979. Vv TELAKIERIENIECRIT 5%, V. BHEOEES—2. BE 29 I

1:56~57. : o : v S

—  FB R REEH - JEWEE 1983V v B AEERESIMEICEET 5%, L Toxin 1T X B
M oBE. B 33 HIE 2 : 166~167.

RS 1962 ) v < OBLAIFECET 5 B%, %14 R M TR ({Jiﬁ’) DIFI DT %ib%?\f
FHE 23 : 163~175. :

NII-Electronic Library Service



208 - KH

——— - PR 1963, ———, 2 Alternaria sp. & XBHEAH OFEER X OHAICOL T
B EC 1 77~94. ;
1966. , 6 BLEKIENRE (Alternaria mali Rob.) of#iE#E. Bz C 4:43

~50,

—— 1972. Vv B ERIERCBIT A U5, BAK R 18 1 152~235.

WINER « HBEE— - PRARR 1960. v A TREHEIEDWHE & RESMOW T RALRIEP % 2 : 165~166.

BIRBEE 1976. V) v I BEAEIERCBIT 0% RERERKR 12 1~64.

SHAY, J.R., L. F. HOUGH, E.B.WILLIAMS, D.F.DAYTON, C.H.BAILEY, J.B. MOWRY, J.JANICK and F.H.
EMERSON 1973. Apples. NELSON, R. R. (editor) : Breeding for disease resistance. (1st Edition).
Pennsylvenia State Univ. Press, University Park and London. p.363~374.

StroBEL, G. A. 1982. Phytotoxins. Ann. Rev. Biochem. 51 : 309~333.

S REEE - HAFPR 1978 HFARRERMFIC R 2HAEIRA ) 4 > vIHERICOWT, BALE R 21
1 217~218.

THOMPSON, J. M., R.H. ZIMMERMAN and T.vaN pEr ZWET 1975. Inheritance of fire blight resistance
in Pyrus. J. Heredity 66 : 259~264.

TEARS - E WM - FEM B 1967, U v 2 ORI T A, F 13k ) v I SRR AE OB A EER
EHiE oW, EE#H C 5:9~19. .

B - BEER - RREFR 1971 V) v IBLAKIENE ORRGUERE L R o REHER, HFEER 10
217~231.

UENO, T., T.NAKASHIMA, Y.HAYASHI and H. FUKAMI 1975. Structures of AM-toxin I and II, host
specific phytotoxic metabolites produced by Alternaria mali. Agr. Biol. Chem. 39 :1115~1122.

WAY, R.D., R.C.LAMB, C.PRATT and J.N.CUMMINS 1976. Pale green lethal gene in apple clones.
J. Amer. Soc. Hort. Sci. 101 : 679~684.

WILLIAMS, W. 1958. Pale green lethal in apple varieties. John Innes Hort. Inst. 48th Ann. Rep.
1957 : 6~7.

HHFEHE - LBLES - PAERRE 1964 U v I EEER BT 5ATFORELOWT. EEFLMEE 3393
~95.

Summary

Inheritance of resistance to Alternaria blotch caused by Alternaria mali Roberts in
apple was studied. F, seedlings were inoculated at their four to six-leaf stage with spore
suspension of an Alternaria strain AKI-3, and according to the criteria for the reaction,
they were classified into R (resistant) and S (susceptible) groups (Figs.1 and 2).

A total of 27 F; cross combinations among eight varieties of known disease reaction
were invesfigated in the first experiment. As the result, segregation ratios of 1R :3S
and 1R :1S were found in the parental crosses of SxS and SXR or its reciprocals,
respectively, while few susceptible plants were seen in the crosses between resistant
varieties.

This will be plausibly explained on the assumption that the resistance to Alternaria
blotch is controlled by a single recessive gene, and the genic constitution of the susceptible
varieties used in this experiment are all heterozygous for the gene pair. So, a gene
symbol Alt alt is allotted for susceptible vs. resistant condition for this disease.

In ten cross combinations, about a quarter of the seedlings were found to develop
pale-green colored cotyledon and young leaves and died within a month, probably because
both of their parental varieties were heterozygous for a lethal gene /. The gene / seemed
to be inherited independently of the resistant gene alt because any distorted segregation
for resistance vs. susceptibility to Alternaria blotch was not recognized.

The second experimént was then planned to determine genic constitution of varieties
for these gene pairs, Alt alt and L I. Because the first study had indicated that
‘Delicious’ and ‘Jonathan’ had the genic constitution of Alz alt, L L and alt alz, L I,
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respectively, these two varieties were crossed to 34 varieties to be tested. As shown
in Tables 3 and 4, five susceptible varieties were recognized to be heterozygous for
Alt alt, while the remaining 29 resistant varieties had the recessive gene /¢ in homo-
zygous condition. On the other hand, 13 of the 34 varieties were found to be hetero-
zygous for L [.

Because ‘Megumi’ was particularly self-compatible (Sarrto et al. 1978), self-pollinated
progeny of ‘Megumi’ was examined for its genotype. This showed the genotype to be
alt alt, L I corroborating of the result of test crossing in the second experiment. Next,
several spontaneous mutants for fruit characters were investigated in comparison with
those of original cultivars, and their genotypes for A/t and I genes were recognized
to be the same as their originals (Table 5).

From the first and second experiments, gene frequency of Alz and I was estimated
to be 0.11 (9/84, Table 6) and 0.22 (18/82), respectively. Because the frequency of
susceptible gene Alz is not very low, it may be supposed that natural and/or artificial
selection for the Alternaria blotch resistance has not been very rigorous. A high
frequency of lethal gene [ suggests a possibility that disassortative mating (L LxL )
has been predominant over assortative one (L IXL I) in nature, or the genotype L I
has some advantage over L L.
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