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Summary

Because some inexplicable phenomena were uncovered in a series of our apple S-allele genotype
analyses, the S-allele genotypes were reanalyzed in an attempt to explain the phenomena. The results
of the reanalysis revealed that the inconsistency stemmed from the pedigree of ‘Kinsei’ . The pollen
parent of ‘Kinsei’ was not ‘Ralls Janet’. S-genotypes of following apple cultivars and strains were
corrected and the following S - genotypes were established:

(S;a,S; c) = ‘Fukutami’, ‘Megumi’, Tohoku 6,

‘Kinsei’, ‘Redgold’, Karo Fumei, Rero 18

(S;a,S,d) = Tohoku 5, 1-172
(S;a,S;¢) = ‘Orei’
(S;a,S;¢) = ‘Ralls Janet’

: Cultivar or strain in which S - genotype was corrected.
: Cultivar or strain in which S - genotype was newly determined.

Key Words: apple, genotype, incompatibility, Malus, S-allele.
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Table 1. Cross compatibility among the cultivars and strains representing (S; a, S)c) and (Sja, S ¢) genotypes.

Pollen Fruit No. of
(S - genotype)* Cross combinations Year germination set seed
(%) (%) /fruit
(Sya,S;¢)x(Sya, S5¢) ‘Akita Gold’ x (4)-424 '96 52.2 0
‘Akita Gold’ x (4)-425 96 55.2 10.3 -
‘Kagayaki’ x (4)-424 96 52.2 20.0 2.00
‘Kagayaki’ x (4)-425 '95 - 0
Tohoku 10 x Ri- 51 '93 57.1 5.0 -
Tohoku 10 x (4)-424 ’96 52.2 0
Tohoku 10 x (4)-425 ’96 11.4 0
Tohoku 10 x (4)-425 97 - 8.3 -
Ri-34 x (4)- 424 96 522 0
Ri-34 x (4)-424 97 59 0
Ri-34 x (4)-425 ’96 11.4 0
Ri- 51 x ‘Kagayaki’ ’96 74.5 60.0 1.50
Ri- 51 x Tohoku 10 ’93 78.2 7.1 -
Ri-51x (4)-424 ’96 52.2 15.8 -
Ri-51 x (4)-425 95 - 0
Ri-51 x (4)-425 ’96 55.2 0
(S;a,S;¢c)x(S;a, Sje) Ri-51 x Redgold’ 93 67.0 14.3 -
(S;a, S;e) x (S;a, §;¢) ‘Redgold’ x ‘Akita Gold’ 97 83.3 0
‘Redgold’ x ‘Kagayaki’ ’96 74.5 0
‘Redgold’ x Tohoku 10 '96 67.6 0
‘Redgold’ x Ri- 34 96 76.6 0
‘Redgold’ x Ri- 51 ’93 82.1 5.0 -
‘Redgold’ x Ri- 51 ’96 69.0 10.0 -
Karo Fumei x (4)-424 ’96 522 0
Karo Fumei x (4)-425 95 - 0
Rero 18 x (4)-424 96 522 0
Rero 18 x (4)-425 ’95 - 0
Rero 18 x (4)-425 ’96 114 0
(Sya,S;e) x(Sya, S;e) ‘Kinsei’ x ‘Redgold’ 93 67.0 0
‘Kinsei’ x ‘Redgold’ ’94 85.7 0
‘Kinsei’ x Karo Fumei ’96 50.6 0
‘Kinsei’ x Rero 18 ’96 69.7 0
‘Kinsei’ x Rero 18 ’97 70.4 0
‘Redgold’ x ‘Kinsei’ ’93 74.0 0
‘Redgold’ x ‘Kinsei’ ’94 100 0
‘Redgold’ x ‘Kinsei’ ’95 70.0 10.0 -
‘Redgold’ x Karo Fumei ’95 72.0 0
‘Redgold’ x Rero 18 ’95 715 0
‘Redgold’ x Rero 18 97 70.4 0

* 8- genotype determined by Komori et al. (1998b).
~No data.
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Table 2. Cross compatibility in the progenies of ‘Ralls Janet’ and ‘Jonathan’ crossed with ‘Starking Delicious’, ‘Fuji’ and ‘Senshu’.

(Sy¢. Sye) (Syc. §;) (Sy4, ;1)
‘S.DE(}) ‘Fuji’ (%) ‘Senshu’ (%)
Cultivar Pollen” Fruit No. of Polleny Fruit No. of Pollen” Fruit No. of
(Parent germination set seed germination set seed germination set seed
combination)  Year (%) (%) /fruit (%) (%) [fruit (%) (%) [fruit
‘Fukutami’ 94 67.6 71.4 5.78 67.6 50.0 7.14 67.6 733 7.33
(J*xRI") ’95 59.0 70.0 - 59.0 77.8 6.00 59.0 90.0 7.50
‘Megumi’ 94 77.8 71.4 6.60 833 86.7 8.15
(RIxJ) 947 100 100 7.20 56.3 58.3 5.75 419 40.0 6.33
'95 80.0 88.9 5.60 48.4 40.0 6.00 48.4 90.0 8.78
'95Y 32.8 90.0 7.44 34.0 90.0 9.17 12.1 429 -
‘Shinko’ 94 539 58.8 7.13 46.4 0 53.9 64.3 5.63
(RIxJ) 95 37.3 0
1-172 94 58.5 533 7.57 44.9 85.7 7.42 58.5 64.3 -
(RIxJ) 97 41.9 66.7 10.00
[-259 94 84.4 93.3 9.36 63.9 57.1 5.63
(RJxJ) *95 48.3 60.0 5.50
I-661 '94 66.7 533 - 43.1 0 66.7 78.6 4.80
(RIXJ) ’95 83.3 0
'97 83.3 79.2 5.71
1-687 94 53.6 73.3 8.33 353 75.0 9.11 53.6 13.3 -
(RIxJ) 95 51.1 0
97 81.5 100 7.55
Tohoku 5 94 40.0 50.0 6.60 31.1 50.0 6.71 40.0 71.4 5.67
(RJxJ)
Tohoku 6 94 71.9 97.8 9.20
(RIxJ) '95 333 100 6.80 333 70.0 6.43

% “Starking Delicious’.

¥ Pollen germination percentage of the cultivars and strains which crossed with ‘S. D.”, ‘Fuji’ or ‘Senshu’. In case of reciprocal cross, that of ‘S. D.’,
‘Fuji’ or ‘Sinshu’.

X *Jonathan’.

¥ ‘Ralls Janet’.

V Reciprocal cross.

-No data.
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Pollen Fruit No. of 1o B T o
Cross combinations germination  set seed O)'AL & F, ‘Lbhd o SEEFHE
Year (%) (%) [ruit o B I%
‘Fukutami’ x ‘Megumi’ ’94 77.8 0 T (ijﬁ )i./S\ LE L\*ib\é (&L°x ¥I?E-zm
‘Fukutami’ x ‘Megumi’ ’95  48.4 0 THAREHZETT DT (NFFS, 1998a), [F— SEEEF
‘Fukutami’ x [-172 95 129 60.0 6.00 BThd. Lhid ‘Lbdra BEXEAREMD (Fi,
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‘Megumi’ x ‘Fukutami’  "94  67.6 6.3 - (Komori &, 1994; /N 5, 1999a), ‘wbh s & “FiK
‘Megumi’ x ‘Fukutami’  ’95  59.0 0 e 1 € e (et e bk - . e
‘Megumi’ x [- 172 95 567 800  10.00 O SEinFRI 5L IHIELT LB Y "FE?T % 5. Ml
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‘Megumi’ x Tohoku5  ’94  40.0 78.8 3.55 n%.
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- No data. ‘ER’ (Sif, S;w) |(S)f, Syw

) FUL e R BB AL LEboLBETF  TRUNEAS] |G, 50
£ES)yLREL, ‘AL DbB5—DORETF

- 18 & &2 11 [ 11 ]
;%@fgi ; iLl: La) *ﬁs :gﬁ;—%ﬂc;t Sy, SEn5. B VokI-WP [(Spb, Syd)| |(Spa, stJ Sy, Sid)| |(Sb, Syd)
T O % B (/NF S, 1998a) DFUCHE-> T &, Foax’ (S, S58)| |(Syd, Sp) |(Syd, Spe)| |(Syd, Spe)
FEOELBVHERBUTO4EITHS.
. i N (Spa, S0 |(S;b, Spe)| [(Sye, Syo)f |(Spe, Syc)
[Sx=8,d] [Spx=8yd] [ S;x=8;d
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Table4. Cross compatibility in the seedlings of ‘Ralls Janet’ and ‘Jonathan’ crossed with (S; a, S;c), (S; a, S; ) and (S; a, S; d) cultivars
and strains.

Pollen  Fruit  No. of Pollen  Fruit  No. of
(S -genotype) germi.  set seed  (S-genotype) germi. set seed
Cross combination Year (%) (%) [fruit Cross combination Year (%) (%) /fruit
(Sya, S;e) ‘Redgold’? x ‘Fukutami’¥ 96 71.4 0 (S;a, Syd) “Toko’ x ‘Megumi’ 95 484 88.9 5.00
‘Fukutami’ x ‘Kinsei’* 94 89.5 133 - ‘Megumi’ x ‘Toko’ 95  50.0 100 8.67
Karo Fumei® x ‘Fukutami’ 95 345 0 ‘Megumi’ x “Toko’ 97  64.1 81.8 7.07
‘Fukutami’ x Karo Fumei 96 50.6 0
Rero 18% x ‘Fukutami’ 95 345 11.1 - (Sya, Sye) ‘Redgold’ x I-172¥ 9% 91.5 60.0  4.00
Rero 18 x ‘Fukutami’ 96 71.4 20.0 1.00 Karo Fumei x 1-172 95 129 50.0 -
‘Fukutami’ x Rero 18 97 70.4 42 - [-172 x Karo Fumei 9  50.6 80.0 6.17
(S;a, Sjc) ‘Fukutami’ x ‘Akita G. "% 97 18.5 0 Rero 18 x 1-172 97 - 500 386
‘Fukutami’ x (4) - 424* 97 304 4.2 - (Sya, Syc) I-172x(4)-424 97 - 85.7 -
(S;a, S;d) ‘Fukutami’ x ‘Toko’” 94 667 533 467  (S;a,Syd) ‘Toko’ x1-172 98 145 375  0.56
‘Fukutami’ x ‘Toko’ 97 - 75.0 5.20 [-172 x ‘Toko’ 97 - 18.2 0
1-172 x ‘Toko’ 98 456 20.8 1.40
(Sja, Sye) ‘Redgold’ x ‘Megumi’¥ 93 515 0
‘Redgold’ x ‘Megumi’ 94 83.4 0 (Sya, Sye) ‘Redgold’ x I-259Y 9%  8l1.1 10.0 -
‘Redgold’ x ‘Megumi’ 95 484 0 (S;a,S;d) I-259 x “Toko’ 97 - 81.8 4.86
‘Megumi’ x ‘Redgold’ 94 85.7 50.0 0
‘Kinsei’ x ‘Megumi’ 94 83.3 0 (Sya,S;e) ‘Redgold’ x TohokuS¥ 97 337 79.2 5.00
‘Megumi’ x ‘Kinsei’ 94 100 0 ‘Kinsei’ x Tohoku 5 97 214 66.7 6.36
‘Megumi’ x ‘Kinsei’ 95 79.1 0 Tohoku 5 x Karo Fumei 96  50.6 70.0 7.00
‘Megumi’ x Karo Fumei 95 720 80.0 020  (S;a,S;c) Tohoku5x ‘AkitaG.” 97 833 100 -
‘Megumi’ x Rero 18 95 77.5 80.0 0.50 Tohoku 5 x (4)-425 97 303 100 6.64
(Sya, Sj¢) Ri-34* x ‘Megumi’ 95 96.0 0 (S;a, Syd) ‘Toko’ x Tohoku 5 98 196 167 075
Ri-51% x ‘Megumi’ 93  69.0 143 - Tohoku 5 x ‘“Toko’ 97 64.1 70.0 0
Ri-51 x ‘Megumi’ 94 533 0 Tohoku 5 x ‘Toko’ 98 456 333 0.50
Ri-51 x ‘Megumi’ 95 96.0 0
‘Megumi’ x Ri-51 94 606 26.7 0 (S;a, Sye) ‘Redgold’ x Tohoku6¥ 96  56.3 0
‘Megumi’ x Ri-51 95 37.0 10.0 - (S;a,Syc) Tohoku 6 x ‘AkitaG.> 97 185 83 -
‘Megumi’ x Ri-51 96 69.0 0 Tohoku 6 x (4)-425 97 - 0
‘Megumi’ x (4) -425* 97 303 125 -

* §-genotype of ‘Redgold’, ‘Kinsei’, Karo Fumei and Rero 18 is (S ja, Sy e) (Komori et al., 1998b).
¥ ‘Fukutami’ was the seedlings between ‘Jonathan’ x ‘Ralls Janet’. ‘Megumi’, I- 172, [ - 259, Tahoku 5 and Tohoku 6 were the seedlings between

‘Ralls Janet’ x ‘Jonathan’.

* S~ genotype of ‘Akita Gold’ Ri-34, Ri-51, (4)-424 and (4)- 425 is (S;a, S;c) (Komori et al., 1998b).

W *Akita Gold’.
¥ §-genotype of ‘Toko’ is (Sya, S;d).
- No data.

Q'EXDOSEEFHORE

‘U0 SBIZFEE (S)c, Sie). (Sje, Sja), (S¢,
S;b), (Sjc, SHNDAHEBERET B L, T,
‘Obhd O SEIEFEII 3L ICHIEL T (S,
Sje), (S;a, S;d), (S;b, S;d), (S;d, S;f) &3,
TR R XL DEAETHBEL S, T
D Sy dBEFIT FRICHET S LICNDE. SOITK
H OWEE T-NF L FY Y e X (Sja, S;b)x
HE THE0S, ‘Hk O SHEFEIL (S;a Sjd)d»
S)b, SdHovFnreELShB. LU ‘Fk &
RO BRHRAHERTOT (FHEF S, 1980), S
BRE— SEIEFETILL. Ld->T T8 H(S;a
Sy d) oA HH i1 (S;b, S;d), FH A (b,
SidDHEE HA 1 (Sja, Sid) &, T H
(Syd, Sje)E7id (S;d §HDFAR ‘HK Ik EnEN

(Sya, S;d) & (S;b, S;d)D 2 WY OFEEHD S 5.
SYEmEOSREFRHORE
M'RBo2d& oXHEFNH
‘BOREHHME XT-NAVFL - FYT+ X T,
Z0 SEEFHI (Sa, S0), (S;a, S;d), (S;b,
Sjc), (S;b, S;d)d 4BH WREM:DH B, Ly RT—
F2, “FUVVYRPR(RI—=F 7 - FY) vy R),
AL, TR, CHREBOSE AL IES,
RERAHRIEREOHEIN 3 SEEFEIITHE LT
BIRKICR UL IR > TL 3. EBORHTI,
‘Wod&ElR‘Vy FTI—LVF’, “FYvpzx’,
AL TR, CHERE OLThEBTIAHETRLE
(BO6X). %-T, 1RO .23 OHAHDO 05
BRE-HLTWEEEZ SN AS.
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Table 5. Cross compatibility of cultivars and strains with ‘Orei’. 2 é —\ W
y 1= a, Sic ,3C
Yy FI-wp (Sja, Sy¢) (§;b, i)
‘Orei’( ¢
() TR’ (Syc, Sje) (Syc, Spe)
Pollen  Fruit  No.of
germination  set seed ‘5L (§yc, Sif) (Sje, SiH)
S-genotype’ Cultivar  Year (%) (%) [fruit
Sja,S¢) (4425 96 552 400 667 Eh (S,f: S;w) (S,f Syw)
‘Kagayaki’ ’95 41.7 80.0 3.40 , ,
Ri-34 95  66.7 800 825 TR Vo (8,3, $;) (8. S0
(S;a, Sye) ‘Kinsei™  ’92 75.0 44.0 - b o (Sja, S;d) (S;b, Sd (Sja, Syd) (S;b, Syd
‘Kinsei”™  ’96 70.9 50.0 5.50
‘Redgold™ 95 65.2 60.0 4.00 ‘WBohE’ (Sjb, Sj¢) L (Sya, Syc)
‘Redgold™ 97 415 66.7 6.89 -
(§;b, S;¢) ‘Hatsuaki’™™ ’95 65.2 90.0 6.14 N Ek . L . - -
. 2HE DS | D
‘Hatsuaki® '96 709 100 556 ) R, BOBE DS BETFL RE
‘Taiyo5* 95 532 800 575 T=ANF Y- FY Y e R 205 HHIED - 1 St
(S;b,S;e)  (4)-150 96 714 500  11.00 BFESa LBES 5L (MRS, 199%8a), FH 0 SH
)0, 95 € B ’ g . . = ] - ‘ Y L ocy ’ NFS
#)-150 97 633 833 6.75 ZFRI gSJ a, S:Jd) L1335, B Boh& L& ﬂ$ DAL
(4)-743 96 582 50.0 - BEED S BRRXEPEM ARSI IH - 1R B
@)-743 97 258 750 750 LRAMAERLEIENS, ‘BobE 0 SEEFEE
EUBNELEOHARRUTO 1B TH 5.
(S;c, Sye) ‘S.D.*¥ 94 100 25.0 8.33 . . . .,
@4)-161 '95 583 500 750 £B, 'Yy FI-NEF Gya, §;0)
4)-247 95 50.0 77.8 6.25 CFYVY R R’ (Sje. Sje)
2 §- genotype determined by Komori et al. (1998b). &L Sye
¥ Pollen germination percentage is that of the cultivars and strains ‘ER S;f, Syw)
which crossed with ‘Orei’ without reciprocal cross. In case of CFEkC, ‘LbhAs’ (S;d, S
) recnl?rocal cross, that of ‘Orei’. ‘HE’ (S_] a, SJ d)
Reciprocal cross.
“i’)&g, (SJb, SJC)

¥ ‘Starking Delicious’.
- No date.

Q' REO2HE & AL OXHREHOTHR
f0iE
“BoHETE XL ORMRERC T-NVT YT

VY e X BLU RO E2ZHL, ZOME THE

OHBEERBEEH UAERRZ, (B2H&x3 U)X

T—NVFr FYVY+ R B (F2HEFx5L)X

305 % 5100, (JLxEOHE)xT-VFv-TY

e AW 4L (HUXIEOHE)xIEOHE H64TH

a1z, ThE—HEETOERK EOSHIIE, EoHE

L AL OREFERICHIELTETRDOLSICES. ¢

BbObbEBOSELICEESELTWEDIE, BTROD

T Tl ogposikEansg. BIREETERER

&£5L, 50 1), QrRBICHLTERECHEE

2, UFo2@hicLligons.

G BEXOSEETFEORTE

S;w i S;coAE ‘BN =(5,f, S0)="HL’ &k
2h, ‘EHETEIUREFZTHEELMAETHY
(@S, 1971), ZORMFRIIEKY L. S;wht §)d
DF/ER BR=(S,f S;d)=TFK’, ‘Lbhs’ENL
20, ‘EH¥ECFROOBEXRHE LFEHTHD
(AliS, 1995), ZoRfRBEOILIEL. Syw D §if
DEEE ER =S S TEEDHE SBIZFEA K
ETHBAMREHITIELS, PBOLEHEINS. Licdio-
T, S;wiE Sja, S;b, Sje, S;g(S;g=HtiLEET)
D4FY OR[EEHNH B. FDHBED ‘BN’ @ SEIzF
iE (S S;a), (S;f S;b), (S;f. Spe). (Sf Spg)
D4FBYHREL OIS,

X TOMTREREN S, ‘EHX L HE (S §pd)
ORMEED SERIZFEIZ, ‘Ly FT—IV K HELRH
eHERYT BE’, ‘E’, ®Hi65 4 (S;a S0,
CHOE EARFIAHETRT KILSE & A -172 48 (S)a,
Sy d)(FE4£) ‘3L ERTMAMETY FL, -
661 25 (Syc, S;f), ‘T’ EALFEMERT 1 -687 48
(Syd, SHEHMBHLI (BB2E) choo ‘B & 4T
EORMELED SERIZFRIOSERR AR T X oM —
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‘g 91qR L, YIm papuodsarrod 9[3ueioal SIy) UIyIIm BIep oYL M m

siquedwoour : — ‘apquedwoo : +
Snoprp(q Supjes, |,
" ensieq, jo Anjiquedwod sso [edona10sy], °y *Sig

- + + + + + - + + + + + + - + + + (PTSQrS)
+ + + + + - + + + + + + + + - + + (@'s‘ars)
T 4
+ - + + - + 3+ — + + + +§ - + + + + (P'S‘®rs)
+ + + + + + + + + + + - + + + + - (2's‘Blg)
(P'S°41S) (PISBIS) (FTS'PIS) (FTS™21S) (BTG '215) (27'A1S) (PFS'ATS) (PIS'BS) (FIS'PIS) (FIS DIS) (21§ 2r5) (21§ 'RIS) (PISBIS) (PISQIS) (47§ DIG) (1§ ‘DIG) (21§ RIG)
AR Jnysueg,1lng, q'S, [P1o3pay, OYol, nysues,  1lng,  °q'S, pro3pay, ojol, nysueg | Ifng, 'S, Plospay,
JeAT}INO yoeo jJo adAjousd—§ peomnsald
‘ - s
- + + + + S + + + + + - + + + + + (P's‘a’s)
+ + + 1 - + + + + - + + + + + + — (°'sqrg)
Aanr — prans
+ - + + + + — + + + + + — + + + + (Pis'®rS)
+ + - + + + + + + + — + + + + - + (oS ‘®ig)
(PTSA1S) (PFS'BIS) (BISO1S) (31§°00S) (91S'qTS)  (PIS'ATS) (PSBIS) (21S PrS) (3TS20S) (4TS D1S) (91§ BIS) (PIS GrS) (PIS ®IS) (21§ PrS) (97§ D5) (BISDIG) (25°grs) | ,Iyensiey,

QOMo}, nysusg, 1fng, -q-S, pIo3pay,

oo, nysusg, Ifng, ,'q'S, PIO3paY, %0, nysueg,  1fng, . °q°S, PIOBpaY,

IBATIINO Yowe Jo adijousd_§ paumnsaid

Jo ad£yousd
-G peunsaay
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o ‘B’ 0 SEZTEIZ, (Sja, SHEFTHS.
3SHEFEHIEESLUFLLBASI KA
FEo LS5 EHX O SEREFEY (Se, SiHMS
(Sja, S;H)icEEInfc. EFL4FTSRIZFREEE
TEUuh- BR, ‘E’, Hit6s o SHEEFRR
(Sja, Sjo)&#kE Y, FkSH & 1 -1720 SBIZFE

Table 6. Cross compatibility between ‘Redgold’, ‘Starking
Delicious’, ‘Fuji’, ‘Senshu’ and ‘Toko’ with

% (S;d, Sje)in s (Sya, Sy ICKET HMESNELL.
Z Ofth, BT ORER AR (DRSO, 19990) DR & K
BTEE, ‘@B E Ly NIV F 2 (S5a Se)d
5(S;a, SjO)KEEIhL. H-TEE’, ‘L F
TR ER—BEFRELEINA T ADLRH E Lo
18(&bIT ‘B xVF+—F-TYU Y% Z’(Sic Spe)
b (Sja, S;OBRKEETILENHS. ‘TS IIHmE
oDHEEEISHESIN S (S5a, Sjc), (S;b, Sjo),
(Sja, Sje), (S;b, S;e)D 4o SHIZFEERT 5%
i BT RTEHAHERT (BSR)ESNTVL

Hatsuaki’. 2, (S;a, S;e)BUTHIM LT @EAT T (S)a,
Pollen  Fruit No.of 5y Cv)ﬂll;{%IE shr t,b’ (SJ a" X e),ﬂ . (iiﬁf;ﬁﬁ'?%

germination  set seed B ENYBILT. WE-T, ‘EH o SHEIETEAE

Cross combination ~ Year (%) (%)  /fruit (Sja, Sje)&¥ 3 LTFENEHEINS. LEDLS

I2, FRXTOEMBITICL > THE TR ULHERIRY

Redgold’ x ‘Hatsuaki 95 18.2 90.0 5.60 NTREENT:. FEAE LTSS - 72 5 - BHO

‘S.D.” x ‘Hatsuaki’ 97 538 667 620 7 )

‘Fuji’ x ‘Hatsuaki’ '94 632 636 629 SEREFR, YUFLEE LK REOBRES LU
‘Senshu’ x ‘Hatsuaki’  ’94 632 643  5.70 ZoEEAf et ERLCRED SBIZTFRAEIET S
“Toko’ x ‘Hatsuaki’ 94 63.2 769  11.67 DELED - 120, BIRTRE B EHMIRL /.
“Toko’ x ‘Hatsuaki’ 95 182 900  6.00 : _ -

‘Hatsuaki’ x ‘Redgold’ ’96  80.8 100 6.50 4 RERERC L SBETRRITORRE L
‘Hatsuaki’ x “Toko’ '95 500 909  7.44 SEEFHERIFICLIRGEHRTOTRES

RHAFEHE b & i SERIZFROBITEITHIHBE, A
EINTOAETEFRAEBEL TRITEED S LT,

* ‘Starking Delicious’.

Table 7. Theoretical segregation ratio of compatible and incompatible individuals in ‘Hatsuaki’ and ‘Fuji’ progenies
crossed with ‘Golden Delicious’ or back - crossed with ‘Hatsuaki’.

Presumed S - genotype Presumed S - genotype of ‘Fuji’

Cross Combination

of ‘Hatsuaki’ Syc Sye) (Sya,8;¢) (§;b,5)¢) ;¢ 86

(HxF) xGD r'fﬁ'_: 1:1 i_'l:—o'_'-

(812, 8;0) (HxF) xH o 1:0 ! 1:0 ¢ 1:0 !

15 (FxH) xGD | 10 | 1:1 | 10 |

(FxH) xH |11 ] 1:1 |._11 |
(HxF) xGD 1:0 rl—ﬁ_'l 3:1 1:0
(HxF) xH 1:0 v 1:0 1:0 1:0

Sa,S;d

S,2,5,9) (FxH) xGD 1:0 | 10 | 311 10
(FxH) xH 1:0 |1t ] 1:0 1:0
(HxF) xGD i—1_0_; 1:1 rl—O_;
(HxF) xH v 10 ! 1:0 v 1:0 !

S;b,S

(8,080 (FxH) xGD | 10 | 1:1 | 10 |
(FxH) xH |11 ] 1:1 |11 ]
(HxF) xGD 1:0 31 i_l_O : 1:0
(HxF) xH 1:0 1:0 v 1.0, 1:0

S;b,S;d

SLEL (FxH) xGD 1:0 31 | o | 1:0
(FxH) xH 1:0 1:0 |11 ] 1:0

H: ‘Hatsuaki’.

F: ‘Fuji’.

GD: ‘Golden Delicious’
r__ . _|-I :The data within this rectangle corresponded with the results of actual cross - pollination test.
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Table 8. Apple cultivars and their S - allele genotypes and genetic symbols according to different breeders.

Mase et al.?

Kitahara ea al.¥
Sassa et al.¥

Komori et al. Sakurai et al.*

‘Delicious’ Sjc, Sye S°s8 S9S %V Sy
‘Fuji’ S;c, S f s°st S9S * SeS;
‘Golden Delicious’ S;a,S;b s?s? 283 SSs
‘Hatsuaki’ S;b, S;c sPse S3Sy
‘Himekami’ Sy¢, S;d S7S9 S:Sy
‘Iwakami’ S;d,S;f S5
‘Jonathan’ S;c, S;d S°s°® S7S9 S:Se
‘Kinsei’ S;a,Sjc S2S9 S5Sg
‘Kogetsu’ S;b, S,d $387

‘Megumi’ S;a,8;¢ S289 S2Sq
“‘Natsumidori’ S;b, S;c Sbse

‘Ralls Janet’ S;a,S;f s2s' S28 % S5t
‘Redgold’ SJ a, SJ Cc SgSg
‘Sekaiichi’ S;b, S;c sPs° S3S9 S3Sg
‘Senshu’ S;d, S, f S7S % S:Ss
“Toko’ S;a,S;d sese S:S
‘Tsugaru’ S;b,S;d sbse SsSy

* Determined by Mase et al. (1994).

¥ Determined by Sassa et al. (1994).

* Determined by Sakurai et al. (1997).

¥ Determined by Kitahara et al. (1997, 1998).

¥ S - allele unknown, S allele is not S2, S3, S5, S7 or S9 (Sakurai et al., 1997).

FMERRY S RATRE IR & ERR DSBS P ESE U e
BRIl CLHTFEOITERED YT, BIET S I LT
BEIC 2. A0 ‘B & MR ORBEEELETTE
PEL, IXTOFER ‘SE ORBKICELTHE D
EDNBHE M ETE 1. SERIOB@EITOEE, ‘S8 oft
Rl ‘Bt T3 ScBizTARORETHL &
MEESNT. ‘SR HLHFOENRET S;cBIZF
EROIEVH O GER, HTAEHF LU
TUYVeRTHY, ELo500 ‘SR OIEMETH 3
AEEEAE L. JD L5 I SEEFR OB S BSE
DHE L H HEENFETH 5.

5.t S BIEFRT & OXFIEBEF

SE ORI & - T, Bl (RS, 1998b) TR ©
(1994) & L Uk % & (1994) DM R L EE o L OfT
HEUTORA—HEDBHE L, SEEFEITEIC—HL
fo. THbL, BERIIRUILHINTERELEYT 2 &,
S;a=$? S;b=S", S;c=S°, S;d=S°, Sje=SE, S,f=
S'THBENPESNTHS. %t Kobel 5 (1939) &
Manganaris - Alston (1987)ic#ti% », Vondracek (1964),
Batlle 5 (1995), Janssens & (1995)ic & » THH S
—HE DN OER & LT, Sakurai 5 (1997) iz HAD Y
vIRED SEZETFEE PCREZAVTEIT LTV 3.
% 724LE & (1997) % & UF Kitahara & (1998) & PCR#: %
Aty v IRED SEIEFRBIET-> T 5. GH
DIRTHERD S bEE S LHBT 2 RELESRITRL
fo. HEBOE Sja=S,, S;b=S; S;c=S; §;d=$;T

Hy, BFERIIELIC—HLE. 202 &, S PCRE
&3 SERIZFROBITIEENS L, SBORITOR
HEFREEAOND. L LEESORELL Seik
EFIHIET 5 SREEFH LTS, S, Ss Se SeZic
WIET2EZESD SERIZFHHELTH L. 4% 5E
HEHO U TN ETOLELH 5.

wm E

BEETO SERFEOBITERE TREPTE AL
DHODBENROIEIN, FhoDHBEFEN LB
THLDICSEBEFRHOBERBR AT 7. FOEE,
‘EEC OB ‘B TREVEEESN, TR
T T OOmE - RED SRIZFEMEES L, 4005
FETH I SBRIZFREIRE S M.
SHEEFRINMEEXI N/ - ZF

(S;a, Sje)—(Sja, Sjo) ‘@R, 'Ly KTd—JL R,

A ofBH, Lol8

(S;d, Sje)—(Sja, S;d) Hik5%H, 1-172

(Sye, S;H)—(S;a, S;f) ‘EHH’

UL SBIETFRNRESINI-GIE - T

(Sja S;0) ‘BR’, H’, Hk6S
(S;a. S;e) ‘EH
51 A XX #

Batlle, 1., F. H. Alston and K. M. Evans. 1995. The use of the

isozymic marker gene Got-1 in the recognition of
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