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Summary

The self- incompatibility(S) genotypes of ‘Hatsuaki’(H), ‘Redgold’, “‘Kinsei’, the progenies from H
X ‘Jonathan’(J), J X H, H X ‘Golden Delicious’ (GD), GD X H, ‘H X ‘Fuji’(F), F X H, H X ‘Starking
Delicious ’(SD), SD X H, ‘Iwakami’(Iw) X GD, GD X Iw and ‘Ralls Janet’ X J were analyzed to
classify the genotypes of cultivars and strains corresponding to (S;a, S c), (Sya, Sye), (S)a, S;f), (§;b,
S;c), (S;b, S;d), (Syb, Sye), (S;b, S; ), and (8;d, S;e) genotypes.
With our results the genotypes of 36 cultivars and strains (underlined ones) were newly recognized
and categorized into the following 15 S - genotypes:
(S;a, S;b)= ‘Golden Delicious’
(S;a, Sjc)= (4)-424, (4)-425
(S; a, §;d)= ‘Toukow’
(S;a, Sye)= ‘Redgold’, ‘Kinsei’, Karo Fumei, Rero 18
(S;a, S;H)= (4)-4186, (4)-4195
(S;b, S;c)= ‘Hatsuaki’, Morioka 52, (4)-511
(S;b, S;d)= (4)-300, (4)- 330, (4)- 725, (4)- 4189, (4)- 4190
(Sjb, Sye)= (4)- 150, (4)-743
(S;b, S; f)= Morioka 53, (4)- 1, (4)- 6, (4)- 15, (4)- 516, (4)- 4187, (4)~ 4270, (4)- 4271
(S;¢, S;d)= ‘Jonathan’, ‘Himekami’
(S;¢, Sje)= ‘Delicious’, (4)-161, (4)-247, (4)~ 267
(S;c, S;f)= ‘Fuji’, ‘Shinkou’, I- 661, (4)- 69, (4)-104
(S;d, S;e)= Touhoku 5,1-172
(S;4, S; f)= ‘Senshu’, ‘Iwakami’, I - 687
(S;e, S;f)= ‘Ralls Janet’
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Table 1. Selected strains corresponding to each S - allele genotype in ‘Hatsuaki’ progenies.

Cross combination No. of strains Selected strains

Hxx] 20 (4)-300, (4)- 330,

(JxH)xH 4 4)-725

(HX GD) x GD 25 (4)-424,(4)-425

(GD X H) x H 4

(HXF)XF 12 Morioka 53, (4)- 1, (4)-6, (4)- 15
(FXH)xH 14 4)-516

(H X SD) x SD 8 4)-150

(SDxH) x H 4 (4)-743

F: ‘Fuji’, GD: ‘Golden Delicious’, H:
SD : ‘Starking Delicious’

‘Hatsuaki’, J: ‘Jonathan’,
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Table 2. Patroclinal incompatibility test in 12 ‘Hatsuaki’ progenies.

P Poll
Cross combination 0¥len. Fruitset No. of Cross combination o- en. Fruitset No. of
L. Year Germination . .. Year Germination .
(Parent combination) (%)  seed/fruit  (Parent combination) (%)  seed/fruit
(%) (%)
Morioka 53 (HX F) X F 95 34.0 90.0 - (4)-424(HxXGD) X GD 93 ‘ 82.8 50.0 -
F X Morioka 53 (HX F)  ’95 - 100 7.43 (4)-424(HX GD) X GD  ’97 23.2 100 6.33
GD X (4)-424 HX GD) 96 522 90.0 8.22
#-1LHXF) XF 9 340 100 825  GDx (4)-424 (Hx GD) 97 829 100 7.93
4)-1HXF)XF ’96 75.0 88.9 6.33
(4)-425(H X GD) x GD  ’93 73.0 71.4 -
(4)-6(HXF) X F 96 75.0 30.0 750  (4)-425(Hx GD) X GD  ’96 90.9 90.0 8.88
F X (4)-6 (H X F) ’95 - 80.0 300 GDx (4)-425(Hx GD) ’96 55.2 70.0 7.14
GD X (4)-425(Hx GD) 97 30.3 87.5 7.12
@-15HXF)XF ’95 34.0 90.0 9.00
H x (4)-516 (F X H) ’96 50.0 80.0 7.00
(4)-150 (H x SD) X SD 95 32.8 50.0 5.00
SD X (4)-150 (H X SD)  *96 714 400 750 (@-725(0xH)xH 92 200 68.4 -
H X (4)-725(J X H) ’96 63.5 90.0 6.33
4)-300(HX J)xJ '93 52.0 84.6 -
J X (4)-300 (H X J) 96 455 600 600 (4-743(SDxH)xH 95 18.2 800 450
I X (4)-300 (H x J) ’97 82.9 87.5 714  HX (4)-743(SD X H) ’96 58.2 90.0 11.60
4)-330Hx ) x] ’93 52.0 313 -
Ix (4)-330(Hx I) ’96 - 70.0 5.50
IX (4)-330(H X J) °97 229 95.5 6.88
H: ‘Hatsuaki’, F: ‘Fuji’, SD: ‘Starking Delicious’, J: ‘Jonathan’, GD: ‘Golden Delicious’, — : No data

BRI L, RHER T LICHAELL.

4. vy Fd—WE &V €82 0 SEETF
i

‘Vy FT-JVR & ‘&R o SEEFEERET S
WiIcE SEEFEICHIE LTV 3 SEIGTFE#KLE - R
HTH B (4)-150, (4)-743, o X', B 535, (6)
-6, #OAHEE, Lo 18& ‘Ly FI—V N LU ‘GE
LD, B 12K MA T2 MAT 'Ly KT
K& R OIESRHLIT- .

5(,d, S;e) MR EnEK

(S;d, Sye)icxtind 5 SEETFRBK MM - RELHE
BT anic B X ME 0EETHS ¥k, Fib
58, £1-172, 1 -661, £ -687, D 5FF - ZHKIZOVT,

nE, FHER 15~30 % 3G EAFEOHER LIRS
hizt, 15 % RFEEFRMEE L. 15% L E30 % R
BOFERIME LAMEOREAERE L, BEETLEH
ERHD A DRERTIIHMFERE Lic. 30 % LI L3S
El7. ER1BYLDEFRICOVLTS, 1.5~3.0MEF
THRA L AHMEOER EHE I NIl ), LSERMNZE
AfE&E L. 1.5-3.005n4 3 RAHEEE L, BAERK

Table 3. Presumed S-genotype of ‘Hatsuaki’, and that of

‘Hatsuaki’progenies which did not show patroclinal
incompatibility in each cross combination.

Presumed S - genotype
Cross combination

hsU -FUTTY LR ‘Hatsuaki’

Zg:ﬁ:;oi:,. RITRET TR TR (Sa, §;¢)(S;b, Syc)

SUEBLRIHIH (1325, 1998) TR L 1o TCAT - E?xxfg (Sya, Syd) (Syb, Syd)
THbb, REICYc > TREAIE LTV RT =Y
OE& AL, 13870 1162 5 1EL Ui 10-157E% Egg XGE; (b, $,0) 518,50
HaR L, HRALORBIITDT, IMBRENr T 2T 1. )
ML LT, 1482 5 METERETDTENTOH LA (F X H) (Sja, §)f) (b, Sjf)
-7 10fE2 3, BREEHOFEERRA L. ZHIC (Hx SD)
ot &M T O 2~4 B M%ICy o B 17 %, B (SD x H) (Sya, Se) (S;b, Spe)

K 1% OILMFEFRARICER L, 12BH%ICRFRO
REEIT- 1. REROBEI, SHtk IBMLIEIC KN
Lre. 1R 0 EFEE, BRIE L TR UIRE LK

H: ‘Hatsuaki’, J:‘Jonathan’, GD : ‘Golden Delicious’
F: ‘Fuji’, SD: ‘Starking Delicious’
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Table 4. Cross compatibility test in (4)- 300, (4)-330 and (4)- 725 crossed with “Toukou’.

Cross combination

Year

Pollen germination

Fruit set (%) No. of seed/fruit

(%)
(4)-300 X Toukou’ 95 36.4 100 6.00
“Toukou’ X (4)-300 95 13.4 100 11.33
“Toukou’ X (4)-300 96 455 333 8.00
“Toukouw’ X (4)-330 96 5.8 40.0 433
(4)-725 X Toukow’ 96 315 60.0 3.00
“Toukouw’ X (4)-725 96 63.5 50.0 7.40

Table 5. Inconsistency of cross-compatobility among ‘Toukou’, (4)-300 and (4)- 330.

“Toukou’ (o) (4)-300 (o) (4)-330(o)
Cultivar and Po.1 len’ Fruit set No. of Po.llen. Fruit set No. of Poillen. Fruit set No. of
BIMIION (@) seedfruit BOIIAON g gy BSTMInAtion g T it
strain  Year (%) (%) (%) ?
(4)-4177 95 36.4 80.0 12.50
4)-4177 96 455 0
@-4177 95 46.7 0
(4)-4189 95 36.4 90.0 4.67
(4)-4189 96 455 0
(4)-4190 95 36.4 55.6 4.00
(4)-4190 96 455 0
(4)-4190° 97 14.3 0
‘Kougetsu’ 95 36.4 100 13.50 66.7 0
‘Kougetsu™ 96 36.6 40.0 7.33
‘Kougetsu’ ’96 45.5 22.2 - X
‘Kougetsu’ ’97 40.8 62.5 -y
‘Tsugaru’  ’95 50.0 100 4.67 66.7 11.1 1.00
‘Tsugarn’  ’96 315 90.0 10.29 455 0
‘Tsugaru™® ’95 66.7 100 8.50
‘Tsugaru’® 97 10.2 42 -*

? Reciprocal
¥ No data

Cross

* Number of fruit harvested was 0.
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Table 6. S-genotype and parent combination of selected strains.

Cross

combination S-genotype Selected strain
(Hx1J) (S;b, §;d) (4)-300, (4)-330
J x H) (§;b, S;d) 4)-725
(HXGD)  (S;a,Sjc)  (4)424,(4)-425
(GD X H) (S;a, Sj¢)
(HX F) (S;b,S;f)  Morioka 53, (4)- 1, (4)-6, (4)-15
(Fx H) (§;b,§;f)  (4)-516
(H x SD) (S)b, Sye) (4)-150
(SD x H) (S;b, Sye) (4)-743

F: ‘Fuji’, GD : ‘Golden Delicious’, H : ‘Hatsuaki’,
J: ‘Jonathan’ SD : ‘Starking Delicious’
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Table 7. Strains showing patroclinal imcompatibility.

Cross combination Year Pollen germination Fruit set No. of fruit
(Parent combination) (%) (%) harvested
Morioka 52 (F X H) X H ’95 18.2 0
Morioka 52 (F X H) X H '96 45.7 0
4)-511(FxH)xH ’95 18.2 0
(4)-511 (Fx H) xH ’96 45.7 10.0 0
(4)-161 (H x SD) X SD ’95 32.8 0
(4)- 161 (H x SD) x SD ’96 61.1 10.0 0
(4)-247 (H x SD) X SD ’95 32.8 0
(4)-247 (H < SD) X SD ’96 61.1 0
(4)-267 (H X SD) x SD ’95 3238 0
(4)-267 (H x SD) x SD ’96 61.1 0
(4)-69(HX F) X F ’95 34.0 0
(4)-69(HX F) X F ’96 75.0 0
(4)-104 (HX F) X F ’95 34.0 0
(4)-104 (HX F) X F ’96 75.0 0

F: ‘Fuji’, H: ‘Hatsuaki’, SD: ‘Starking Delicious’
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TEFEHAERLEDT (Sa Sf) LHMransi. 4k
(4)-419613 ‘BN EAFEHERLIDOT (S)a, Sd)0
AREH DD, (4)-300 5 & OF (4)-330 & DRHERER

79
NEERETH L, BEAEIMVBELEZ oL,

4.'by Fd—=IF B8&U ‘€82 0 SEEF
il

Yy RT—V K, ‘&R © SERETEE (Sa Se)x

Table 9. Fruit set and number of seed per fruit in ‘Redgold’ and ‘Kinsei’ crossed with (4)- 150, (4)- 743, ‘Hatsuaki’,

Morioka 53, (4)- 6, Karo Fumei and Rero 18.

‘Redgold’( %) ‘Kinsei’( )
S-genotype Cultiver and Pollen Fruit set No. of Pollen Fruit set No. of
strain Year germination @) cee d}fruit germination ) oo d} fruit
(%) ’ (%) ’
(S;b, Spe) 4)-150 ’95 21.2 90.0 5.75
(4)-150 ’96 71.4 70.0 9.33
(4)-150 97 633 50.0 4.67
(S;b, Se) (4)-743 '96 58.2 70.0 10.00
(S;b, S;0) ‘Hatsuaki’ ’95 18.2 90.0 5.60
‘Hatsuaki’ ’95 70.0 90.0 6.25
‘Hatsuaki’ ’96 80.8 100 6.50
(S;b, S;f) Morioka 53 ’95 375 77.8 6.50
(Syb, §;1) 4)-6 ’95 50.0 80.0 8.00
Karo Fumei '95 72.0 0
Karo Fumei ’96 69.7 0
Rero 18 ’95 775 0
Rero 18 ’96 69.7 0
Rero 18 97 70.4 0 70.4 0
‘Redgold’ 93 67.0 0
‘Redgold’ '94 85.7 0
‘Kinsei’ ’93 74.0 0
‘Kinsei’ 95 70.0 10.0 0
? Reciprocal cross
Table 10. Fruit set and number of seed per fruit in ‘Ralls Janet’ X ‘Jonathan’ progenies crossed with ‘Fuji’,
‘Starking Delicious’ and ‘Senshu’.
‘Fuji’ (¥ ) ‘Starking Delicious’ ( ¥ ) ‘Senshu’ (%)
Cultiver and
strain Year gerIr’x:)ilrl]ZIt]ion Fruitset  No. of gerI:x?ilrlnzrtlion Fruitset  No. of gerl;?ilrlgtlion Fruitset No.of S~ 8enotype
%) (%)  seed/fruit %) (%)  seed/fruit %) (%)  seed/fruit
‘Shinkou’ 94 46.4 0 53.9 58.8 7.13 53.9 64.3 5.63 (Syc, Sif)
‘Shinkouw’”  ’95 373 0
Touhoku5 94 31.1 50.0 6.71 40.0 50.0 6.60 40.0 71.4 5.67 (S,4, Sye)
1-172 '94 449 85.7 - 58.5 53.3 7.57 58.5 64.3 - (S,d, Sye)
1-172 97 - 22.2 4.00 419 66.7 10.00
I -661 94 431 0 66.7 533 - 66.7 64.3 4.80 (Syc, S;f)
I -661 95 83.3 0
I -661 97 83.3 79.2 5.56
1 -687 94 353 75.0 - 53.6 73.3 8.33 53.6 133 0 (5,4, §;f)
1-687 95 51.1 0
1-687 97 81.5 100 7.55
— : No data
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723 (Sib, S;e) TH B EMNMBL TS (INFES,
1998). 22T Ly K=K LU ‘g8 & ER1,
2, 3THSDITIE 572 (Syb, Sie), (S;b, Sic), (S;b, S;f)
R ORIR G R E OB ARAE L1225, L
vy RI—W R, ‘&R & b2 (S;b, Sje) B &k A& - %
HTH5 (4)-150 %15 &4 3% SBIzFRIRIKGE F
HERMAHARLI(BIR) Lid-TligEo Si#
TR (Sja, Se) EEZ SN 5.

¥l 'Ly FO—W KN LU @R EA0fE, Lo
18 L DRHHERIT, BEENELBIZ0DTH-7 (E9
£) FEGSa S5AHE FULL R FD VF4— K
7YY e X(Sic, Sie) L DML (S)a, Sic), (S)a,
Sie), (Sic, Sid), (S,d, S;e) D 4> D SHEIETFEI S M4
5RTTHE. THDbE, ZOMEENS (S, Se)idit
BLEVLWOT, 2ol&hod ‘Ly FKO—LE O SHE
ZFEIT (S)a, Sje) LifEEE N, Ao BLU Lo 11
O SHEEFES (S)a, Sje)&FEZ o 5.
5.S/d, Sje) B R 0Bk

ER 0 SEEFHE (S, Sif), HE 13 (Sc S,d)
EHEELTOH BT (MRS, 1998), BX & 9UFE o
SHEELEE (Sic, Sie), (Sd, Sie), (Sic, Sif), (Sid, S)f)
DALBVIHETHIITTHS. THbB (Sc, Se)E
DEEEF TV Y v FE, (Sic, SSHRDEHT 2L
&, (Sid, SHBOELEE FHK L2 ThAFAMEELS
BIFThHH, s 3FEOCTFICbFIAH A RS SE
(S, Sje)BEEZ on b, EEOTHERENS, W
', A -6615%(Sic, Sif), 1 -687 4 (S;d, S)f), HiL5E
EA-1T2H(Syd, Spe) LR s hi (B 10£).
B E TICBH S TS - 7R (NGRS, 1998) &b b
€T, HFATSEETFRNHBLLLE - ZFELE 11
RILELEHDTRLEL. THDE 6LELETD 150 St

*F% - PHET) - BIFTKS - PUERRIE - HEREE

EFR T - R EOHIEPBH S M b, 4555 %
HD SBRIZFEIDPASMTRE -7, BB THREML - 36
ot < RO SBIZFRISARE THIIHB L b D
THL. FESHEFHIMELTOERHEOL 1T R4
ABRE ) L IXBOBNE LT BRELOT, S
B2 i & OXIEAR B LENH 5.

B, =+ v+ O BFRAHARIEZ T 7o 0% #
GFDEENE S ML - T B0 (1, 1992), v v o
1220 Tid Kobel 5 (1939)i2 & - T 11 O BIZFORF
ENTRRIN T 3. £ Vondracek (1964) i1, Kobel
5 (1939) 47 U 72 S8 & JBK O 148 & D SRHEATI &
5 ‘Golden Pearmain’, ‘Hajek Muscat’, ‘Late flowering
Silken’ % (S;, S;) & LT\ 5. % 7: Manganaris - Als-
ton(1987)i3 GOT-17 4 V%1 LD a, b, ¢, d, e, nD 6
DEMILRIETF & SEIZTFOEY % AT 2555 13%%
O SEIEFERAZFFEL T 3. Batlle 5 (1995) i Kobel
5 (1939) A SEBIEFRAZRE L 10D 2 &k R &
‘Cox’s Orange Pippin’ & ‘Idared’ ® GOT-17 1 V¥«
LB % f##T L, Manganaris - Alston(1987) & Kobel &
(1939) DHER DX ICBAE £ HE L T 5. & 7 Janssens
5 (1995) 13 SBIZFIC4EEA97 PCR % AT, Kobel 5
(1939) & Manganaris+ Alston(1987) DETEER % 3 F £
TSBIEFHOBIT AT > T 3. LLO—HEOHFED
25, FESLMENEN SO ‘T-VFV - FY
¥ R'(Sz, Ss) & KLE'(Sr, Ss)THB. LhLihs,
EEHEOD 'T—VT U F U R(Sa ShyoungFEhs
S HIEL, WTFND Sy MEFRTIRAETH 5. [k
2 FLESse, SA)OFMOLHTH B,

—J7, LRCOSE &R Knight & (1962)137 # L4
VEMMREET & SEEFHERICERLTLEEL,
‘Northern Spy” & ‘M.9’ DZHMERTA M S HED Siin

Table 11. The S - genotype of cultivars and strains.

S-genotype Cultivar and strain
(S)a, S;b) ‘Golden Delicious’
(S;a, Si¢) (4)-424,(4)-425
(S;a, §;d) “Toukouw’
Sia, Sje) ‘Redgold’, ‘Kinsei’, Karo Fumei, Rero 18
(S;a, S;f) (4)-4186, (4)-4195
(Sib, Si¢) ‘Hatsuaki’, Morioka 52, (4)-511
(§;b, S;d) (4)-300, (4)-330, (4)- 725, (4)- 4189, (4)- 4190
(S;b, Sje) (4)-150, (4)-743
(S;b, S;f) Morioka 53, (4)-1, (4)-6, (4)- 15, (4)-516, (4)-4187, (4)- 4270, (4)- 4271
Sic, S;d) ‘Jonathan’, ‘Himekami’
(Sic, Sje) ‘Delicious’, (4)- 161, (4)- 247, (4)- 267
(Sic, Sif) ‘Fuji’, ‘Shinkou’, 1 -661, (4)-69, (4)-104
(S;d, Sye) Touhoku 5, 1 -172
(S1d, Sf) ‘Senshu’, ‘Iwakami’, I -678
(Sie, S;f) ‘Ralls Janet’

Established newly in this report
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FHE% (S, S;), ‘Lane’s Prince Albert’, ‘M.12’ & L O
‘M.13’ & ‘Northern Spy’ & DXRHMEED 7 ¥ L Kb
fEtko HBSEE OB, S, Th o 3RS, BizT%
bDOIEERLTNA.

BAICH T, FES (1963) 5 ‘BHX' (S, S:)
(S, S2) HES:, S3), ‘TU Y+ R (Ss, S5) ‘3
U'(Sz, Ss)E 713 (S2, S3). TH'(S1, Ss), 1 -661(S,,
Ss), @-329(S,, Ss)FEE (S, Si)ELTWE. EES
DERD S, 3L &4 -661IFAMEHERT I EHH
SEDT, ‘ZU OSEEFEE(S,, Ss), Fc
B & (S, S2) & LT, EES LOMICEREERT S
&, $;=8f, S;=Sic, S,=SieDuJREHNH 5. Lirl, £
DEETH S$,=S;f Tt HE OFEIHERA—EHIE

B2 (. Japan. Soc. Hort. Sci.) 68 (1) : 73~ 82. 1999. 81

Lo 18

(S;a, S;f) (4)-4186, (4)-4195

(Sb, Sj0)  HEoH &, BEES2E, (4)-511

(S;b, S;d) (4)-300, (4)-330, (4)-725, (4)-4189,
(4)-4190

(S;b, S;e) (4)-150, (4)-743

(S;b, §;f) B S35, (4)-1, (4)-6, (4)-15,
(4)-516, (4)-4187, (4)-4270, (4)-4271

(Syc, S;d)  HE, UHhrH

Sic, S;e)  ‘FY vy R, (4)-161, (4)-247, (4)-267

(Sic, Sif) /U, HE, A -661, (4)-69, (4)-104

(S,d, Sie) HEdLSH, A-172

(S,d, S;f) T, Vbhrs, A -687

Sse, Sif) BN

U, S3=S;cTiF ‘FY Y+ X IXA—HPHEL B, 4K
SILRAEDSBELEZEZ SN S.

—%, S (1994) % LM~ S (1994) i3V » THEER
D S¥ES /37 D 2RTLEKIKENC & » THED SEIZT
BRARELTHS. MBS (1994)F L UME~x & (1994) &
EHEST, MEELTHUGRELAOTLS DI, ‘S
L'(sS, "), ‘@osE (S, S), ‘Ry—FvsFY
Ve RS, SO UL, M#EES (1994)], ‘T-NF T
Yy Z(SE, S0, HTE(S, SO, EH(S, S, E
F(S?, SHLLE, ke & (199 THB. ZdHb ‘T
WF e TFY) e, ‘JHL, @Fo2hx BEESOR
BELL—HLTWE. i, FESORBETIT FLE (S
i€, Sid), HH(S)a, Sd)THBELS, HME & CBR
DFRERMNS S;d & SC iRFE—LiEEINE. —F, BN
TiESed SPOLA—HNELTEY, SLEBHONE
THBBRFT I2LENHS. O b, S (1994)
HIEHE D RNase 7 1/ ¥ 1 L, Matsumoto & (1995) A
DNA7 4 v H—=FY v b, SEXFRuFETY VIR
BoO SERIZFRORENRA SN TE D, SBREBOAF
BBRRLOMIEDEFTETEREIINE LEZ OIS,

wm E

i E TR oo >0 Eh - 72 (Sia, Sie), (S
13, Spe), (Sya, Sif), (S;b, S;¢), (5;b, S;d), (S;b, Sje),
(Sib, Sif), (S;d, S;e)D%& SEEFRICHIET 5 5k - &
HEBRKET B0, Bobx, Ly FT—ILN Bk
U8R o SEETEOBN, do5H& BULMEE
B, LWbhA & ToNFr e FY Ve X ORYES
B, OCBERx ME OXRHMEABOBTET -2, 20
FER, LTICR U 1SHEHO SEBETFRICHIGT 5 miE-
RESREI NI, ZOSBTFREML 255 - ZHKO
SERIEFEINAEE THACHBE L DOTH 5.

(Sja, S;b) ‘T—AFr - FUL R’

(Sja, SJC) @_424, (4)‘425
(Sja, §;d) HH
(Sja, Sje) Ly FI—F, ‘&R, hofHj,
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