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Summary

The self-incompatibllity (S) genotypes of ‘Tsugaru’, ‘Sekaiichi’, ‘Natsumidori’, ‘Akita Gold’,
M. 9 and 16 other cultivars and strains corresponding to each S-allele genotype were determined
by controlled cross pollination. Those of 45 others reported earlier were reconfirmed. The
genotypes and the corresponding cultivers and strains are:

(Sya, S;b) =‘Golden Delicious’

(Ssa, Syc) =‘Akita Gold’, ‘Kagayaki’, Touhoku 10, Ri-34, Ri-51, (4)-424, (4)-425

(Sra, Syd) =‘Toukow’, Ri-24, Ri-93

(Sra, Sye) =‘Redgold’, ‘Kinsei’, Karo Fumei, Rero 18

(Sya, S;f) =*Narihoko’, (4)-4186, (4)-4195

(S;b, Syc) =‘Hatsuaki’, ‘Sekaiichi’, ‘Natsumidori’, ‘Taiyou 5°, ‘Kuifua’, Morioka 52, (4)-511

(Sib, Syd) =‘Tsugaru’, ‘Kougetsu’ (4)-300, (4)-330, (4)-725, (4)-4189, (4)-4190

(Syb, Sye) =(4)-150, (4)-743

(Sib, Syf) = M. 9, ‘Northern Spy’, ‘Umezawa’, Morioka 53, (4)-1, (4)-6, (4)-15, (4)-516,

(4)-4187, (4)-4270, (4)-4271

(Syc, S;d) =‘Jonathan’, ‘Himekami’, U-45

(Ssc, Sye) =‘Delicious’, ‘Holly’, ‘Jonadel’, ‘Melrose’, (4)-161, (4)-247, (4)-267

(Syc, S;f) =‘Fuji’, ‘Shinkow’, I-661, (4)-69, (4)-104

(Syd, Sye) =Touhoku 5, 1-172

(S5d, S;f) = Senshu’, ‘Iwakami’, 1-687

(S;se, S;f) =‘Ralls Janet’

Underlined cultivars and strains were newly determined in this report:

Key Words: apple, Malus, incompatibility S-allele, genotype.
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1. M.9 & & U ‘Northern Spy’ O #% f

M. 9 ¥ & U ‘Northern Spy’ DFEAEIZDWT 13 ®iEF -
R TRXHEARRAEDHFAAE %471y, ‘Northern Spy’ &
M.OBEUM. 9L MR OFEMEEIZODVTEHA
U7z (B8 1%). £/ M.9 ¥ KU Northern Spy’ i1
T, MXHEARAHENAEZOLER,» S, HELTFHEIND
SEETRBEMORBE - R L O 33 MM EEE T,
RERBIVIRBYZDEFROHAELT -7 (B2
#). & ¥ ‘Northern Spy DELETH 5 ‘HE, L,
VR, R, B, BEAR, MR IATHE=FKIC
K36 vEMERETH D, 3428, 3430, M. 2,
M.7, M.9, M.25EZ 4 —Z b - =) VREIBEFK
S BIBEOVVIBRRMTH S, £72 MM. 106 B &K U
MM. 115, Yav - A v 2 2ARBEEL—-X - %
=) VY SRBBOREHRICE > TERERZT L LY
EHHEAERTH S,
2. (Sya, Syc), (Sya, Syf) B B TE D Rk

‘T—AFrY - FUTy 2 LUTFGD) XA (BT
F) DEETH 5, KHERBRBHERIZELS 7+
AT—NF (FHES, 1994) B XU, BRHEBERD &K
Bk OSBIEFREMNT 372912, (S, Sie) BR
HTHB (4)-424, (4)-425, (Sib, Syc) MBRFETH %
420 H &, (Sya, Sif) BURMD (4)-4186, (4)-4195,
©(Syb, Sif) EURMOBM 53 5, (4)-4270, (4) -4271
BXUMILOXRME#RT-72 B3IFHK).
3. (Syb, Syd) B & O E K

T=ALFV-FYT 2 L HE (BT ORME
DS BIEFREBRITTS72DI1, SHRALBERD 4
A (GDXJ), BHREVAZABBERICE DS D25’
(GDX)), BLURBREBERY v TXHEKDOHIL 10
5, U-24, U-34, U-51, U-93 (WFhiE IXGD)
DT &E - RHEICDOWT, (Sya, S;o) BlD (4) -424,
(4) -425, (Sgb, Syc) FID > H &', (Sya, Syd) D
H, (Syb, Syd) B (4) -300, (4)-330 & D XM
(EaFk), BXUD»5 & HA, ®L105, V-24,
U-34, U-51, V-93 L DRM (FS5K) 2ifro7%. &
BOoMs OBRBIZOVWTIHEMS (1991) DM
RIZLNo7,
4, 20O BBEBOSKREFEHOREIR
NNHEETYUII YT XOZTHEHEEORR

FE & FVr 2 (UTD) OXMEETH B,
‘Holly’, ‘Jonadel’, ‘Melrose’ (Bl E IXD), w-45 (D
XJ) O3HELRMIZ, ThFPhRLEHELT- X

(E6%£). ¥ Holly I XU ‘Melrose’ ¥4/ 1 A BE

REAH, Tonadel 37 4 4 VEBZRERIBOF R,

745 X RBRES ) L TXBHOFRRHKTH 5.

2) d=nFL - FUI vy REFUVIL v 20
FTHEEORMN

WHR— (DXGD) (LHS5, 1989) ¥ & O #1E
(Kuihua) * (GDXD) Zxt L, (Sya, Syc) ED (4)
-424, (4)-425, %, (Sja, Spe) DLy FIT—N 7,
‘e 8’ (Sib, Sic) B 42> H %', (S;b, Sye) B D
(4)-150, (4)-743 B KU WHR—XEE OLHE+1T >
72 (BTHR). s MR BEHZRVATREEOE
B, A i E AL BRI O B E
Thb.

3)) EROSEFEFER :

EHFBEDATRBRBBERD Hik (Flhrr X2
10) (WWHE5, 1987) &, (S;a, Spe) Bl Ly FT—1
K7, (Syb, Syc) BRI 9d Do B %' %, (S)b, Spe) MWD
(4)-150, (Syc, Sye) T (4)-161, (4)-247 & DM
Bfro7% (B8%K).
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%, (Sya, S;d) B HH, (Sib, Syc) B o H ¥’
% (S;b, Syd) Eo> (4)-300, (4)-330%, (Sib, Spe)
B> (4)-150, (4)-743, (Sic, Syd) B K E’, (Sic,
Sif) B ‘&L, (Sd, Sif) B “TF, ZDfth ‘B PR
¥, MO LDORMEIT-7 BIR).
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MELAHMEOBALEE I W22, LAREER
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M24.4% - 0.78 @, T oH XN 2.1% - 0 @, ‘E&
$50.0% - 018, ‘€8 »11.1% - 0.66 @, 4LA’ »

64.9% - 0 {@l, ‘Ontario’ #% 33.3% -0 {@#, ‘BEX »
10.0% - O f@El, YV -24 #31.1% - 0 {@, ¥t 10 & »¢
15.0% - Of#, 243" 282.1% - 0@, ‘MR 2 7.1%
-0f8, T, ZhDAORME - RRIIHEELE OB TH -

. ‘=L Frv-FY Iy X, 4LA’, ‘Ontario’, V-24,
WL 10 BOBERREERE, NALLAMEOHERETH
5 15% ETH B0, TO5RE - ROV TEL
RYULDEFHOATHAEEAMADHIMET>Z L L
L7z, 200325 %, ‘€2, BN, 2035,
MRIIODWTEHBEERL LV I RYZ-0ETFE L LA
SELETRMEDOBERETH 5 15%, 1.5AIDIENZ=0FH
WricBImhEDLHEE N,

RMIHEAL 2R ORFRITRTORMESET L
72 2~4 FRBRICAEETHo T BE 720, THFRELD
RWERRER TR LELLNS, IRETRHRREY
BRFZELLENCE»2Db6 T, MEE-1R4-DHE
FEMELS Z0EHAIE, TERRFRFEEOEN VKRR
BITKMUTWAEREM S 5.

1. M.9 3% & U ‘Northern Spy’ O #% 7

M. 9 & ‘Northern Spy’ @ R Ml & # I Knight &

(1962) kMBS THY, SEETFER (S, S)

F - PRI - ARG - AT - BRG] - BIATRS

LENTNE, FEELORERBRTEHERANENEE
AL (B1F). 22 TM. 9% KU Northern Spy’ D
SEETFREBN T2 -DMEEDOESE FHVTRXME
ABRMOPE+ITTHo% (F1ER). TO/BHR, YEEE
D120 MR PMEXERHN (FRS5, 1946) 2R L
7ol eHhb, MR OWBMTH 5 EH & ‘Northern
Spy X SHEBIETFA 1 D2HEL T3 LHEFE S,

M. 9 # & U ‘Northern Spy’ D% S Bz 7 RIBL A S TE
- REE DRMERAEEZE 2RISR L, M9 (Sib,
Sit) BUO R T H BN 535, (4)-6, (4)-4187, (4)
-4270, (4)-4271 LA RAEERLZZ 25, SHEIR
TR (Sib, Sif) Th B LR X i M9 &
‘Northern Spy’ ¥ & U ‘#5R 13, EWVICAHAM 41T
Zers B1HK), 3RENFEA—SEBEFHTHEZ
LIEBBHATHD, U2zi-TM. 9=(S;b, Syf) i,
W ORLERBRNIZE > TmEN3 FHI (Spe, Sif)
& ‘Northern Spy’ ® 1@z FHEHLEFEL &, HE
DZE&HH M. 9, Northern Spy’, MR’ O S EETH
I3 (S;b, Sif) TH D, S;b & Syf i3 Knight D S; & S,
YT 32N LE LrL, Sb=S;, S;f=S,
» Sif=Sy, S;b=S, THh % »id, BEHATIEAHATD
3.
2, (Sya, Syc), (Sya, Syf) R G E DR &K

THFLT-LF BLCRRERE, T—AFT VT
)% 27 (Spa, S;b) X‘& U’ (Syc, Sf) DEETH S
5, ZT0OSEBIETEIL (Sya, Syc), (Syb, Syc), (Sra,
Sif), (Syb, Sif) D4 L BVDOUEEMNRDS, ZThbds

Table 1. Patroclinal incompatibility test in M. 9 progenies and ‘Northern Spy’ progenies, and cross
incompatibility test among M. 9, ‘Northern Spy’ and ‘Umezawa’
L Pollen Fruit No. of
Cross combination S
(Parent combination) Year germination set seed per

(%) (%) fruit

3430 (M. 2 X M. 9) X M. 9 94 26.4 100 8.00

M. 7 X 3428 (M. 9 X M.7) " 94 49.5 64.3 6.86

‘Takahara' (NS X ASP) X ASP '95 34.9 56.0 7.86

‘Ontario’ (NSxWagener) X ‘Wagener’ 94 45.8 92.9 6.92

MM. 106 (M. | X NS) X NS " 94 37.8 73.3 -

‘Gosho’ (J X NS) X NS " 94 37.8 60.0 4.00

‘Hakkou' (J X NS) X NS " 94 37.8 62.5 8.67

‘Tsugaru-Maeda' (J X NS) X NS 94 37.8 42.1 4.71

‘Fukuura' (RJ X NS) X NS 94 37.8 64.3 5.86

‘Twaki’ (R] X NS) X NS 94 37.8 55.6 7.80

‘Umezawa’ (RJ X NS) X NS 04 37.8 0

‘BenDavis X MM. 115 (NS X BD) 94 69.1 385 6.00

M.2 X M. 25 (NS X M.2) " 94 20.0 93.3 7.85

‘NS’ X M. 9 ' 94 83.7 0

‘Umezawa’ (RJ X NS) X'M.9 ' 95 70.0 0

‘Umezawa’ X M. 9 97 70.2 25.0 -

M. 9 X ‘Umezawa’ ' 95 92.9 22.2 —*

NS : ‘Northern Spy’ , ASP: ‘American Summer Pearmain’ , J : ‘Jonathan’ , RJ : ‘Ralls Janet’ ,

BD: ‘Ben Davis’
* No data
Y Number of fruit harvested was 0.
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Table 2. Cross compatibility test in M. 9 and ‘Northern Spy’.
M.9(%) ‘Northern Spy’ (%)
S-genotype Cgltiva.r Year Pollen Fruit No. of Pollen Fruit No. of
and stram germination set seed per germination set seed per
(%) (%) fruit (%) (%) fruit
(Sra, Syb) ‘Golden D." * 94 37.4 86.7 9.00
‘Golden D.”* 95 70.0 88.9 7.80
‘Golden D."* 97 91.7 90.9 7.60
(Ssa, Syd) ‘Toukou’ * '95 70.0. 100 7.67
(Ssa, Sie) Karo Fumei '95 72.0 100 10.40
(Ssa, Sye) Rero 18 95 715 100 10.50
(Sra, Sif) (4)-4186 '95 80.8 70.0 -
(4)-4186° ' 96 97.7 40.0 4.67
(Sra, Sif) (4)-4195 ' 95 61.7 100 -
(4)-4195" " 96 97.7 20.0 =7
(Syb, Sic) ‘Hatsuaki' * ' 95 70.0 90.0 7.22
(Sib, Sid) (4)-300 " 95 66.7 88.9 =Y
(8sb, Syd) (4)-4189 " 95 0.8 66.6 3.67
(S1b, Se) (4)-150 ' 95 21.2 73.7 8.67
(Sib, Se) (4)-743 " 95 45.6 80.0 8.75
(Syb, Sif) Morioka 53 ' 95 375 0
Morioka 53° ' 96 97.7 0
(Sib, Sif) 4)-6" ' 96 97.7 0
(Sib, Sif) (4)-4187 ' 95 72.1 0
(4)-4187 ' 96 66.0 0
(Ssb, Sif) (4)-4270 95 65.1 0
(4)-4270° " 96 97.7 0
(Sib, Sif) (4)-4271 " 95 18.8 0
(4)-4271% 96 97.7 20.0 -
(Sic, Syd) ‘Jonathan' * ' 95 70.0 70.0 5.17 70.0 70.0 5.17
(Sic, Sye) ‘Staking D." * " 94 37.8 20.0 6.33
‘Staking D.”* '95 70.0 100
(Sic, Sie) (4)-161 '95 58.3 68.4 8.00
(Sic, Sie) (4)-247 ' 95 50.0 85.0 13.00
9.57
(Sic, Sif) ‘Fuji’ "95 70.0 30.0
7.67
(Sid, Sif) ‘Senshu’ * 94
‘Senshu’ * '95 70.0 66.7 6.60 37.8 100 12.00
(Sse, Sif) ‘RallsJ." * ' 94
‘Ralls J."* ' 95 70.0 100 8.90 37.8 62.5 9.20

? Reciprocal cross
¥ No data

* Number of fruit harvested was 0.

‘Golden D.” : ‘Golden Delicious’ , ‘Starking D.” : ‘Starking Delicious’ ,

‘Ralls J." : ‘Ralls Janet’

BETHMORRE - B TF24T-L P BXIU ‘K
B L OTHRERIE, BIRITRLAEE I THT
— L B’ A% (Sya, Syc) BUD 2 Hk & AMAKETL,
BRAEX 13 (Sya, Sif) BD 2 R e RHAMEZRL 72,
LA T 782 —0LF 0OSEETFEIIE (S, S,

BARK 1L (Spa, Sif) LHEE XNz

3. (S;b, S;d) B % D% ik

T=NFv -

FU Ty R (SJa, SJb) & ‘%IEE.’ (SJC,

S;d) ORMEEEISIZ4DODSEBEFRLABELBIZT
THb. ZZITUBRHEOEETHS 7R - [k,

(SJa, SJC) ,

(Ssb, Sye),
& R ORMET - 7=,

(Ssa, Syd), (Syb, Syd) B &
ZFOMBIIFEARICRLE
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Table3. Cross compatibility test in ‘Akita Gold' and ‘Narihokou’.
‘Akita' Gold ' (%) ‘Narihoko’ ()
S-genotype Cgltivaf Year Pollen Fruit No. of Pollen Fruit No. of
and strain germination set seed per germination set seed per
(%) (%) fruit (%) (%) fruit
(S1a, Sic) (4)-424 " 96 52.2 0 522 33.3 =
(Sya, Sic) (4)-425 95 =7 50.0 13.50
(4)-425 " 96 55.2 10.0 -
(Ssa, Sif) (4)-4186 ’95 80.8 88.9 -
(4)-4186 " 96 56.1 40.0 11.25 56.1 0
(4)-4186 ' 97 54.0 8.3 ="
(Sra, Sif) (4)-4195 '95 61.7 0
(4)-4195 ' 96 43.2 100 9.50 432 0
(S)b, Sic) ‘Hatsuaki’ ' 95 48.4 100 8.44
‘Hatsuaki’ * 96 74.3 63.6 6.80 85.1 100 7.40
(Sib, Sif) Morioka 53 ' 95 48.4 90.0 8.33
(Sib, Sif) (4)-4270 ' 95 65.1 80.0 -y
(4)-4270 96 85.9 100 8.17
(4)-4270 '97 29.7 83.3 430
(Sib, Sif) (4)-4271 ' 96 57.1 88.9 8.25 57.1 10.0 16.00
(4)-4271 97 : 10.0 70.8 5.50
(S)b, Sif) M. 9 ' 96 97.7 40.0 =
M.9 97 = 91.7 11.07
‘Narihokou’ 96 85.1 100 8.89

* Reciprocal cross
¥ No data
* Number of fruit harvested was 0.
&5z, (Spa, Syc) B> (4)-424, (4)-425 L AHMAME
EARLADRE, ®IL10%5, V-34, Y-51D 3R,
(Sa, Syd) HD HH L RAFMAMERL =D -24,
V-93 D 2 F#E, (S;b, Syd) B (4)-300, (4)-330 &
FHAEMERL 20, FLA’, 9215 D2HETH
EHITONE L OND ERL 6 WiE - R L
DRMERIT > 12RER, FLA A DOH 5 EARMAERETR
L7 85%). LERSTHA L 25851k (Sib,
S;d) ®I, #AL 108, Y-34, Y-511% (Sza, Syc) #Y,
)-24 &) -93 A (Sya, Syd) BEHEE N, kb H
A ev-241, §RO &S ICHBHBERELIRE Ik
B, 1RYZDEFEOATAMAEMDOHW % 1T - 7.
V-24 & CHOR ORHETIL 1994, 1995 OWEIC, Th
FR2.0ME, 2.5MD 1R Y20 BTRASRD 5 hi,
ZHEHMELANEDORAERICET ZETHD, ZTD
BEHIC2HEMOBRET > 2. £ OHRR 1996, 1997
FRNERBBONED 5 72DT, YEHMAEE EZHS
A& & H L 7=,
4. TOMOAEOSEBEFEHOEN
NNHEETFUSI T RXOREZEORN
HLE’ (Syc, Syd) & “FU ¥ v R (Syc, Sye) DIRHME
0 S BEFRIZ, (XD) 2 (S, Sie) (Sid, Sye)
D2LkY, (DXI) # (Sic, Sid) (Sid, Sye) D2 &
BOIZAETI2ETTHE., ZOMARICELE TS IM

27z,

Bl1RAFEOREBNUELEEE6RIITLE TabD
‘Holly’, ‘Jonadel’, ‘Melrose’ i ‘24 —F 25 - 7Y ¥
XY R L RBEAFHEEERLZDOT, ZThoD SHEIET
M 24—Fvs - FYUT ¥ 2 LR (S, Se), ¥
453 HE EARMEUERLAEZ L 25, HE LM
L (Syc, Syd) BUTH B Z LAHEAL 72,
2) A=-NF - FUILxRETUVI XD
THELEORII

T—=NFryFY¥ vy R (S, Sib) & FU ¥y R’
(Sic, Sje) DEMEE D S EIETF AL, (Sya, Sio)
(Sya, Sye) (Syb, Syc) (Syb, Sye) D 4 L BV IZHBEET S
BTTH5. ZOMAETITHYT S WMR— L EXOD
RHEBMEAETRICRLE., Thbd HREXE
W RZEANAETHY, R—DBETFHTHE I LN
R Eh, i, HRE, FELEWEOHE L
AHENETRTZILL5, SEETFEHIR E25% LH
U (Sib, Syc) TH BT LHHEAL 72,
3) EROSHREFE

B R BRI XA I0DOREEETHD, ‘¥
ek A7 10 3 ICSEETRIIRATS S, B
LR OFRMAMIRALS (1995) Tk - THE X

CRTVWBEY, SEORERRIZH DTS REKOERLE

phiz, T4abd B P HR L WBo2hE L
AMEUERTZLE25 (B8K), SHETFUHIAER
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Table4. Cross compatibility test in ‘Jonathan’ and ‘Golden Delicioud’ progenies.
(Ssa, Sie) (Ssb, Sic) (Ssa, §yd) (S5b, $)d)
. (4)-424 (&) (4)-425 (&) ‘Hatsuaki' (%) ‘Toukou' (%) (4)-300 (&) 4)-330 (&)
Cultivar
and strain Pollen  Fruit No.of Pollen Fruit No.of Polln Fruit No.of Pollen Fruit No.of Pollen Fruit No.of Pollen Fruit No.of
germination set  seed/ germination set  seed/ germination set  seed/ germination set  seed/ germination set  seed/ germination set  seed/
(%) (%) fruit (%) (%) fruit (%) (%) fruit (%) (%) fruit (%) (%) fruit (%) (%) fruit
‘Kougetsu' ' 95 93 60.0 450 66.7 0
‘Kougetsu' * 95 182 100 1089 364 100 1350
‘Kougetsu' 96 522 718 1317 114 429 600 366 800 628 367 400 733 455 n2 - 5.8 0
‘Kougetsu' 97 408 65 -
“Tsugary’ '95 667 900 833 667 100 850 667 1.1 1.00
‘Tsugaru'© '93 667 667 300 500 100 467
‘Tsugaru’ 96 522 900 867 552 %00 - 455 0 5.8 0
‘Tsugaru'© 96 457 900 650 315 900 1029
‘Tsugaru’ 97 = 625 320 10.2 42 -
Touhoku 10 95 224 9.0 667 224 100 425
Touhoku 10° ' 95 61.9 500 800 - 364 889  7.00
Touhoku 10 96 522 0 114 67.6 9.0 6.00 455 600 - 5.8 200 -
Touhoku 10 ' 97 - 83 - 102 100 533
Touhoku 10° * 97 = 875 463
Ri-24 "94 500 143 200
Ri-24 '95 - 667 800 323 100 788 323 500 250 667 100 8.00
Ri-24" '95 61.9 100 8.10
Ri-24 ‘96 522 600 633 83.7 500 833 83.8 455 90.0 763
Ri-24" 97 - 83 -
Ri-34 '95 94 900 725 66.7 100 850 667 333 300
Ri-34° 95 364 100 638
Ri-34 9% 522 0 114 0 76.6 800 7.00 455 333 350
Ri-34 7 - 0 102 375 400
Ri-51 94 60.7 857 540
Ri-51 '95 = 0 31.0 100 7.13 66.7 500 1420
Ri-51° '95 61.9 889 1450 364 90.0 1100
Ri-51 9% 522 0 552 0 69.0 100 6.60 455 100 1040 58 100 7.00
Ri-93 ‘o4 371 71 -
Ri-93 95 396 100 7.50
Ri-93° '95 36.4 0
Ri-93 96 522 9.0 675 114 700 625 907 800 725 907 455 500 675 5.8 182 800
Ri-93" '97 - 0
* Reciprocal cross
¥ No data
* Number of fruit harvested was 0.
BLRU (Sib, Syc) LRI, - RBHAEE 10 FRISA UK, (Sib, Sze) B XU (Sid,
) WH LV KRBSB OSBEFE Sie) MARRE, 130 S BIZTAITHRIEL DX 5 HIH
W r KBSB IR T-LTY - FY V¥ R L7z,

(Sya, Syb) X 4LE’ (Syc, Syd) DXHMELETHEH» 5 4
D0 SEETFRIOAEEMRS 5. ZZTHEHEEEL (Sa,
Sic), (Syb, Sic), (Sa, Syd), (Sib, S;d) O 4 @E{ETH
EEWDE, IhETIZSEBRFEBHLMIE-12K
B R ORBEET-7 (BIR). TO/HR, &
it (Sya, Syc) OB MHE - R L AMEEERL, K
B 55 i (Sib, Syo) Bl & 5TE - R & ARIAHEE TR
L7=DT, 9 D SEEFEIE (Ssa, Si), KB 55’
D SBIETENZ (Syb, Syc) L HIMTL 7=,
RPETH I 21 BE - RO SBIZFRAHS »
ko7, BEATSHEETFHOBS 2tk R

VIO SEIEFROMBIE Kobel 5 (1939) 1k
ST 1l ORIBIEFORFRENTEINZDIZHBED,
Vondragek (1964) 2%, Kobel (1939) DR L =L
WD EFE L OREANEHERS2IZLT, 3DOK
BRepfED S BIZ TR AR E L T35, % 7% Manganaris
- Alston (1987) 13 GOT-1 74 V¥4 L DOEXNEIE
T SEBIETOESEEHWT 2 B 13 RHED S #fn
FRABEL TS, X512 Batlle 5 (1995) i
Kobel 5 (1939) » S BIzFHZzHREL -REFL
Manganaris + Alston (1987) ® GOT-1 74 V¥4 4D
FHEEFAOWT, MAEOBROWNCHEBREREL T3S,
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% 7= Janssens 5 (1995) i3 SBIZFIZHEMN L PCR %
Fd v T, Kobel 5 (1939) & Manganaris - Alston
(1987) DEFERES5F 2 TS BIETFROBKT AT -
T3, LEO—EOWMEDSH, FEHL L RENEL
53D T-NTY - FYT xR (S, S3) & HE
(S7,S9) DATHB., LI Lhahs, EHLHD ‘T—N
FY - FY Ly (Sja, Sib) DWFRAS, T S; »id
BIRTRABHTH 5, RBRIC FLE (Sic, Sid) DFFM
SARHTH 5.
—7%, LA DMK & FHIMEIIC Knight 5 (1962) 3,

U8 LA VIEPERIE T L SEIZETOEHBEGEHEL,

‘Northern Spy’ & ‘M. 9 ORMANEME» SHWED SB
{EFAI% (Sy, S»), ‘Lane’s Prince Albert’, ‘M. 12’ ¥ &
' ‘M. 13’ & ‘Northern Spy’ & DRMEERED T 4 4 VIR
Rk OMBREEORK 25, Thb 3HEIES &
BFELEDZEERLTVS, AHE TiE Knight 50D
RREHHEEONBBERBHASL Mk o728, §H&
SICHHMICHEETILELRH 5.
HARIZEWTIZ, HHS (1963) 28 FH¥ (81, S2)

7213 (S4, S2), HLE (S2,83), ‘TU ¥ xR (S, Ss),

Table6. Patroclinal incompatibility testin ‘Starking Delicious’

and ‘Jonathan’ progenies.

Table 5. Cross compatibility test in ‘Tsugaru’ . (Sse, Sye) (Sse, Syd)

‘Starking Delicious’ ($) ‘Jonathan' (%)

Pollen Fruit No. of Cultivar v
5S¢ inati Y erminati t d per inati car
ross combinztion o e (%) o Z-Z) et (Parent combination) Pollen Fruit Pollen Fruit
germination set germination set
‘Tsugaru’ X ‘Kougetsu’ ' 94 54.6 0 (%) (%) (%) (%)
‘Tsugaru' X ‘Kougetsu_ , 95 32,3 11.1 —I: ‘Holly' (X D) " 94 348 0
Tsugaru X Kougetsu 96 6 10.0 - “Holly’ "95 737 0
‘Tsugaru’ X Touhoku 10 94 28.6 30.0 8.00 ‘Holly'” '95 3238 0
Tsugaru X Touhoku 10 95 421 80.0 7.40 ‘Jonadel J X D) ' 94 315 0
‘“Tsugaru’ X Ri-24 " 94 59.0 64.3 9.14 ‘Jonadel * ' 95 32.8 0
Tsugaru X Ri-24 95 323 80.0 8.00 ‘Melrose’ (J X D) ' 94 100 0
‘Tsugaru’ X Ri-34 "94 259 16.7 9.00 ‘Melrose’ '95 744 0
Tsugaru X Ri-34 95 66.7 60.0 6.20 U-45 (D x J) "94 36.4 417" 364 0
‘Tsugaru’ X Ri-51 ' 95 37.0 90.0 7.50 U-45 ' 95 63.4 0
‘Tsugaru’ X Ri-51 "96 69.0 100 7.88 U-45" '95 61.0 0
‘Tsugaru’ X Ri-93 94 22.9 41.7 8.00 * Reciprocal cross
¢ ' : ’ ¥ Seed number per fruit was 7.50.
Tsugaru’ X Ri-93 95 39.6 100 9.00 pe
J : ‘Jonathan’
* Number of fruit harvested was 0. D : ‘Delicious’

Table 7. Cross compatibility test in ‘Sekaiichi'and ‘Kuifua'.

‘Sekaiichi’ (%) ‘Kuifua' (2)
S-genotype Cs]tivar Year Pollen Fruit No. of Pollen Fruit No. of
and strain germination set seed per germination set seed per
(%) (%) fruit (%) (%) fruit
(Sya, Sic) (4)-424 97 =4 16.7 9.00
(Sya, Sic) (4)-425 ' 95 =¥ 333 =
(Sya, Sic) ‘ Akita Gold’ 97 18.5 62.5 7.60
(Ssa, Sye) ‘Redgold’ * 95 23.1 66.7 5.75 54.6 44.4 6.00
(Sra, Sie) ‘Kinsei’ ' 95 70.0 60.0 8.00
(Sib, Sic) ‘Hatsuaki’ ' 95 61.9 0
‘Hatsuaki’ * ' 95 23.1 0 54.6 0
‘Hatsuaki’ ' 96 45.7 ‘ 0
‘Hatsuaki' * ' 96 76.7 0 92.3 22.2 2.00
‘Hatsuaki’ 97 -y 0
(S)b, Sje) (4)-150 '95 21.2 87.5 6.83
(4)-150 97 63.3 45.8 -
(Sib, Sie) (4)-743 ' 95 45.6 100 12.00
(4)-743 97 25.8 58.3 7.00
‘Kuifua’ ‘95 38.7 0
‘Kuifua' 96 92.3 0

* Reciprocal cross
¥ No data
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Table 8. Cross compatibility test in ‘Natsumidori’.

‘Natsumidori’ (%)

Cultivar ;
S-genotype . Year Pollen Fruit No. of
and strain germination set seed per
(%) (%) fruit
(Ssa, Sie) ‘Redgold’ * 95 553 70.0 5.33
(Ssb, Sic) ‘Hatsuaki' * ' 95 55.3 0
‘Hatsuaki’ 96 45.7 0
‘Hatsuaki’ * 96 6.0 10.0 -y
(Ssb, Sic) ‘Sekaiichi’ 94 79.7 0
‘Sekaiichi’ * 94 56.8 0
‘Sekaiichi’ " 95 23.1 0
‘Sekaiichi' * ' 95 55.3 0
‘Sekaiichi’ 96 76.7 0
‘Sekaiichi' “ ' 96 6.0 10.0 0
(Ssb, Syc) ‘Kuifua’ ' 96 92.3 0
(Ssb, Se) 4)-150 ‘95 70.6 70.0 5.50
(Sic, Sie) “)-161 95 57.6 55.6 6.67
(Sic, Sie) (4)-247 ' 95 48.0 88.9 8.40

* Reciprocal cross
¥ Number of fruit harvested was 0.

Table 9. Cross compatibility test in ‘Kagayaki' and ‘Taiyou 5.

‘Kgayaki (&) “Taiyou 5" (&)
S-genotype Cgltitv?r Year Pollen Fruit No. of Pollen Fruit No. of
and strain germination set seed per germination set seed per
(%) (%) fruit (%) (%) fruit
(Sra, Sic) (4)-424 96 52.2 20.0 2,00 522 20.0 8.00
(Sra, Sxc) (4)-425" 95 -y 0
(Sia, Sic) Ri-51 ' 96 74.5 60.0 1.50
(Sya, Syd) “Toukou’ " 94 68.3 27.3 - 78.3 333 6.50
‘Toukou’ ' 95 41.7 70.0 3.71 532 90.0 6.33
‘Toukou” * ' 95 36.4 77.8 6.83
(Ssa, Sif) ‘Narihoko’ ' 95 43.9 71.4 6.20 53.2 50.0 8.00
(Sib, Syc) ‘Hatsuaki’ 95 41.7 90.9 5.50
‘Hatsuaki’ ' 96 74.5 100 6.86 71.4 10.0 =Y
(S)b, Syc) ‘Sekaiichi’ ' 95 439 60.0 = 53.2 0
(Sb, Sic) ‘Kuifua’ 95 439 100 3.57 53.2 10.0 =Y
‘Kuifua’ ' 96 71.4 0
(Sb, Sic) ‘Natsumidori’ 96 71.4 0
(Sib, Syd) (4)-300" ' 95 66.7 88.9 6.57 66.7 20.0 3.50
(4)-300" ' 96 45.5 90.0 7.20
(Sib, Sid) (4)-330" ' 96 5.8 50.0 5.00
(S)b, Sd) “Tsugaru’ " 94 68.3 38.5 7.80 78.3 40.0 6.00
‘Tsugaru’ ' 95 41.7 90.0 8.38 426 62.5 7.33
(Sib, Sre) (4)-150" " 96 71.4 33.3 8.00
(Sib, Sse) (4)-743" " 96 58.2 90.0 7.83
(Ssb, Sif) M.9 '95 439 90.0 7.00 532 80.0 10.17
(Sic, Syd) ‘Jonathan’ ' 96 74.5 20.0 3.00 71.4 44.4 3.00
‘Jonathan’ 97 66.7 100 6.54 76.0 ‘ 86.4 6.43
(Src, Sif) ‘Fuji’ 94 68.3 66.7 7.30 575 100 9.50
(8id, Sif) “Senshu’ " 94 68.3 64.3 5.14 78.3 66.7 6.67

* Reciprocal cross
¥ No data
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Table 10. The S-genotype of cultivars and strains.

S-genotype Cultivar and strain

(Ssa, Sib) ‘ Golden Delicious’

(Sya, Sic) ‘ Akita Gold' , ‘Kagayaki' , Touhoku 10, Ri-34, Ri-51, (4)-424, (4)-425

(Sya, Syd) ‘Toukou’ , Ri-24, Ri-93

(Sra, Sie) ‘Redgold’, ‘Kinsei' , Karo Fumei, Rero 18

(Sra, Sif) ‘Narihoko' , (4)-4186, (4)-4195

(Sib, Sic) ‘Hatsuaki’ , ‘ Sekaiichi’ , ‘Natsumidori’ , ‘Taiyou 5, ‘Kuifua', Morioka 52, (4)-511
(Syb, Syd) ‘“Tugaru’ , ‘Kougetsu' , (4)-300, (4)-330, (4)-725, (4)-4189, (4)-4190

(Ssb, Sse) (4)-150, (4)-743

(Sic, Sif) M. 9, ‘Northern Spy’ , ‘Umezawa’ , Morioka 53, (4)-1, (4)-6, (4)-15, (4)=516,

(4)-4187, (4)-4270, (4)-4271

(Sic, Sid) ‘Jonathan’ , ‘Himekami' , U-45

(Sic, Sie) ‘Delicious’ , ‘Holly’, ‘Jonadel’, ‘Melrose’ , (4)-161, (4)-247, (4)-267

(Sic, Sif) ‘Fuji’, ‘Shinkou’,,I-661, (4)-69, (4)-104

(Sid, Sie) Touhoku 5, 1-172

(Syd, Sif) ‘Senshu’ , ‘Twakami’ , 1-687

(See, Sif) ‘Ralls Janet’

Underlined cultivars and strains were newly determined in this report.

‘SHU (S, Ss) F X (S2, S3), R (Sy, Sa), 4 -661

(S2, Ss), W-329 (S4, Ss) F7-i3 (S1, 83 &L Tw3,

EHLDEARETHICHL M- -G, FEA
EMRFHS (1963) OMEBRBR I A LZRICER I I
LDTHD, RBIMYU ORI TE kh o7z,

—~75, FIMEDS (1994) B EOME4 5 (1994) 12D v
MO SHES VS D2 RITBRAKEIZK > CREED S
BETFRAEEL TS, HEES (1994) HLTHELASH
(1994) L #& 6T, MBPELTCRALR@EEHAVWTNHS
goiE, &L (S SH, Wwosrx (SS9, HE
(s°, 89, HHE— (S*, 89, R4 —FVv s, FYxy
27 (s, 88 [DI LS (1994)], ‘T—-AFv - FVY
vy 20 (87,80, HLE' (SS9, ‘EH (5%, 8H), H
% (S%, S9), o8B (S°,8%) [KLEfEAS (1994)]
ThHB. IDHIB T—ALFV-FYUL ¥R, ‘&HL, 4’
DhE, B, HRE—, BEZELOERLEL K
LTWw3, —F, EELDMRTIZHAE (S, Sid),
‘B (Sya, Syd), ‘D23’ (Sib, S;d) THB5 756, Sid
ESCIERE—ELOND. UEDOFER®S, Sja=S8S?,
S;b=8°, S;c=S° S;f=S, S;d=S°, S;e=St D HEM:
BBV, L2AL ER TSe &k SOR—HIELTE
D, THIEHORETHERRFTILELHS.

wm =

A CHRELAEZESBEFRICHDBL -8 - R
FRALC, REREEZPOCIDERICEE - RED
SEETFHOMB+RA., ZOBRISEED SH#EE
FED 5B (Sb, Sie) XU (Sye, Syd) BIAEFRL 13
BECTRELONBAUTOLIICHL M E-. T
BMEMLZBOR, FEIFZICSEERTFEHLHEAL -
i - R TH 5.

(Sya, Syb)‘T—ALF v FVY vy X’

(Ssa, Sie) ‘TR F T F', M, HIL105, V-34,
)51, (4)-424, (4)-425

(Sya, Syd) ‘B, U-24, Y-93

(Sa, Sie) ‘L w FT— L F°, ‘@8, HhuRM, Lo
18

(Sya, Sif) ‘BARN (4)-4186, (4)-4195

(Sib, Syo) Wb &, ‘WR—, i, KBF55, E
1, B 525, (4)-511

(Ssb, Syd) 228 3", HLH', (4)-300,
-725, (4)-4189, (4)-4190

(Ssb, Sye) (4)-150, (4)-743

(Sjb, S;f) M. 9, ‘Northern Spy’, ‘MR, B RM53%,
(4)-1, (4)-6, (4)-15, (4)-516, (4)-4187,
(4)-4270, (4)-4271

(Syc, Syd) KLE", Vo2 A, U-45

(Syc, Sye) ‘T U ¥ v X°, ‘Holly’, ‘Jonadel’, ‘Melrose’,
(4)-161, (4)-247, (4)-267

(Sic, Sif) ‘&L, Bk, 4-661, (4)-69, (4)-104

(Syd, Sye) AL 55, 4-172

(Syd, Sif) “FHk', Wbha, 4-687

(Sye, Sif) ‘EH’

(4) =330, (4)

5l B X &

Batlle, 1., F. H. Alston and K. M. Evans. 1995. The use of
the isozymic marker gene Got-I in the recognition of in-
compatibility S alleles in apple. Theor. Appl. Genet. 90
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TR - BT - 8 & FRE—. 1991, PCR ¥
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