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Summary

The self-incompatibility genotypes of apple cultivars were determined using cross-incompatible
and -compatible parents and their progenies.
The existence of 6 alleles and 7 genotypes was comfirmed: the genotypes of 9 cultivars were

established as follows:
(Ssa, S;b) = ‘Golden Delicious’

(Sya, Syd) = ‘Toukouw’

(Ssc, Syd) = ‘Jonathan’, ‘Hlmekami’
(Sic, Sye) = ‘Delicious’

(Sc, Sif) = ‘Fuji’

(Syd, S;f) = ‘Senshu’, ‘Iwakami’

(Sse, S;f) = ‘Ralls Janet’,

(Sra, Sye) or (S;b, Sye) =‘Redgold’, ‘Kinsei’
It seems that ‘Indo’ has a Syd-allele.
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‘Golden Delicious’
} ‘Kinsei’
‘Ralls Janet’

‘Golden Delicious’
]— ‘Redgold’
‘Delicious’

‘Ralls Janet’ } - (Syc, Syd), ‘S U’ & 4LE DA S BIETE Sic & BT
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‘Delicious’

Fig. 1. Pedigree of ‘Redgold’, ‘Kinsei’, ‘Iwakami’ and ‘Senshu’.

Table 1. Patroclinal incompatibility test in ‘Himekami' .

Cross combination Year No. of flowers Fruit No. of fruit No. of seeds
(Parent combination) pollinated set (%) harvested per fruit
‘Himekami’ (F X J) X ‘Jonathan’ ' 94 14 7.1 0
‘Himekami’ X ‘Jonathan’ 97 47 0
‘Jonathan' X ‘Himekami’ 94 15 6.7 1 3.00
‘Jonathan' X ‘Himekami’ 97 24 25.0 6 2.17
‘Fuji’ X ‘Himekami’ 95 38 60.5 17 6.88
‘Senshu’ X ‘Himekami’ '95 40 85.0 22 7.14

Pollen germination : ‘Jonathan' (1994) = 12.8 %, ‘Jonathan' (1997) = 26.9 %,
‘Himekami’ (1997) = 71.2 %, ‘Himekami’ (1997) = no data.

Fruit set of selfed ‘Himekami’ , ‘Jonathan , ‘Fuji’ and ‘Senshu’ was 0 %.

F: ‘Fuji’, J : ‘Jonathan’

‘Himekami’ (1994) = 69.2 %,
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Table 2. Fruit set following reciprocal crosses in ‘Redgold” and ‘Kinsei’ .

Cross combination Year No. of flowers Fruit set No. of fruit
pollinated (%) harvested
‘Kinsei' X ‘Redgold’ 93 20 0
‘Kinsei’ X ‘Redgold’ 94 15 0
‘Redgold’ X ‘Kinsei’ 93 20 0
‘Redgold’ X ‘Kinsei’ " 95 10 10 0

Pollen germination : ‘Redgold’ (1993) = 67.0 %, ‘Redgold’ (1994) = 85.7 %, Kinsei' (1993) = 74.0 %,

‘Kinsei' (1994) = 70.0 %.

Fruit set of selfed Kinsei' and ‘Redgold’ was O % both in 1993 and 1994.
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Table 3. Patroclinal incompatibility test in ‘Jonathan' and ‘Starking Delicious’ progenies.

Cross combin.atio.n Year No. of flowers Fruit set No. of fruit No. of sefzds
(Parent combination) pollinated (%) harvested per fruit
‘SD’ X ‘Holly’ (J X SD) " 94 15 0

‘SD’ X ‘Holly’ ' 95 10 0

‘SD’ X ‘Jonadel’ (J X SD) 794 13 0

‘SD’ X ‘Melrose’ (J X SD) 94 15 0

‘SD’ X ‘Melrose’ ' 95 7 0

‘Jonathan’ X U-45 (SD X J) 94 15 0

‘Jonathan' X U-45 ' 95 10 0

‘Holly’ X ‘SD’ ' 95 8 0

‘Jonadel X ‘SD’ ' 95 9 0

U-45 X ‘Jonathan’ ' 95 . 8 0

‘Fuji’ X ‘Holly’ " 94 13 53.9 6 5.83
‘Fuji’ X ‘Jonadel’ ' 94 17 70.6 9 6.00
Fuji’ X ‘Melrose’ 94 18 55.6 8 8.38
‘Fuji’ X U-45 ' 94 26 50.0 10 7.00
SD’ X U-45 94 12 41.7 4 7.50
‘Holly’ X ‘“Toukou’ '97 24 50.0 7 9.71
‘Jonadel X ‘Toukou ' 97 24 91.7 12 6.67
‘Melrose’ X ‘Toukou’ 97 24 62.5 12 6.08
U-45 X ‘Toukou’ 97 24 66.7 3 6.67

Pollen germination : ‘Holly’ (1994) = 34.8 %, ‘Holly’ (1995) = 73.7 %, ‘Jonadel’ (1994) = 31.5 %, ‘Melrose’ (1994)
=42.9 %, ‘Melrose’ (1995) = 74.4 %, U-45 (1994) = 36.4 %, U-45 (1995) = 63.6 %, ‘SD’ (1995) = 32.8 %,

‘Jonathan® (1995) = 61.0 %, ‘Toukou’ (1995) = no data.

Fruit set of selfed ‘SD’, ‘Jonathan’, ‘Holly’, ‘Jonadel’ , ‘Melrose , U-45, and ‘Fuji’ was 0 %.

J: ‘Jonathan’, SD : ‘Starking Delisious’
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Table 4. Patroclinal incompatibility test in ‘Ralls Janet' and ‘Jonathan’ progenies.

Cross combiqatiqn Year No. of_ flowers Fruit set No. of fruit No. of sqeds
(Parent combination) pollinated (%) harvested per fruit
‘Jonathan’ X I-172(RJ X T) 94 15 60.0 6 6.38
‘Jonathan’ X 1-259 (RJ X I) " 94 15 40.0 6 5.00
‘Jonathan’ X I-661 (RJ X J) 94 15 60.0 6 6.17
‘Jonathan' X I-687 (RJ X I) 94 14 64.3 8 6.38
‘Jonathan’ X ‘Shinkou’ (RJ X)) 94 15 53.3 7 4.57
‘Jonathan’ X Touhoku 5 (RJ XJ) 94 15 40.0 — —
‘Jonathan’ X Touhoku 6 (R XJ) 94 16 62.5 5 7.60
‘R X ‘Fukutami’ (J X RJ) 94 14 100 13 5.15
‘RY X 1-172 94 15 73.3 5 6.20
‘RY x 1-259 94 16 62.5 10 8.30
‘RY X 1661 ‘04 14 50.0 — -
‘RY X 1-687 ' 94 13 46.2 6 —
‘RY X ‘Shinkou’ " 94 15 86.7 11 7.91
‘RY X Touhoku 5 94 13 38.5 4 7.00
‘RY X Touhoku 6 " 94 13 46.2 6 7.50
‘SD’ X I-172 94 15 53.3 7 7.57
‘SD’ X 1-259 ' 95 10 60.0 6 5.50
‘SD’ X 1-661 197 24 79.2 7 5.71
‘SD’ X 1-687 194 15 73.3 3 8.33
‘SD’ X ‘Shinkou’ 94 17 58.8 8 7.13
‘sD’ X Touhoku 5 94 14 50.0 5 6.60
‘SD’ X Touhoku 6 95 10 100 10 6.80
‘SD’ X ‘Fukutami’ 94 14 71.4 9 5.78

Pollen germination : I-172 (1994) = 58.5 %, 1-259 (1994) = 63.9 %, 259 (1995) = 48.3 %, 1-661 (1994) = 66.7 %,
1-661 (1997) = 83.3 %, 1-687 (1994) = 53.6 %, ‘Shinkou' (1994) = 53.9 %, Touhoku 5 (1994) = 40.0 %,
Touhoku 6 (1994) = 75.4 %, Touhoku 6 (1995) = 33.3 %, ‘Fukutami’ (1994) = 67.6 %.

Fruit set of selfed ‘Tonathan' and ‘SD’ was 0 %.

Fruit set was 10.0 %, and seed number per fruit was 0 in selfed RI .

RJ : ‘Ralls Janet , J : ‘Jonathan’ , SD : ‘Starking Delicious’
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Table 5. Fruit set and number of seeds per fruit following reciprocal crosses between ‘Senshu’ and ‘Twakami'.

Cross combination Year No. of flowers Fruit set No. of fruit No. 0f~sc.cds
pollinated (%) harvested per fruit
‘Senshu’ X ‘Twakami’ ‘93 20 0
‘Senshu’ X ‘Iwakami’ 94 15 13.3 2 1.00
‘Iwakami’ X ‘Senshu’ 93 19 0
‘Iwakami’ X ‘Senshu’ 94 13 0

Pollen germination : ‘Iwakami’ (1993) = 80.2 %, ‘Twakami' (1994) = 76.6 %, ‘Senshu’ (1993) = 100 %,

‘Senshu’ (1994) = 41.9 %.

Fruit set of selfed ‘Senshu’ and ‘Twakami’ was 0 % both 1993 and 1994.
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Fig. 2. Presumed genotypes of ‘Twakami’.
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IR EHTL B, EROXHEOBERTIE BoaE’
2L, TR, ER OVWThEEHMAMETRLE
DD DAY

WRE-BL TR EELIOLNS.
3) BobBEILUDODXHERERHOMES R
EAR-NOR R - F s

WBodE LS ORMEERIZ T-LTY - F
VY R BV EOHE EZBRL, ZTOMNAE I RH
ADNEEEEE +EF LR EESKIIR LA, &
DHEXSL ORMEABRII T-LTY - FU Ty
2 EEVE2HE EZHRLEBATEEKRSINAEME
ERLZS, SUXBOE OXBEERIZ T
FU-FYV R EZHBLEEAE, M4 FNED
B r4:1, ‘B2 E £2ZHLZBAIET6:4TH
%, (BUXE2HE) XT—-AFV - FYV VxR
DOYMEERS4: 1 ThH-72728, ZOEE1:0, 3
L l1ilonthedflilficraro7z. 22T (‘B
DHEXSHL) X T—=AFY - FUL R E (3D
HE'X&HU) XWEodbE O48E1:0, ((SU'X
WPordbE) XWB2b 211 LRELT, B20db
XL XU DEEHIZIT-LTY - FUT 2L 493
DHE EXMLEZBEONE I AMNAEOEE Lo E
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Presumed genotype of ‘Fuji’
(S:a, Ssc) (S, b, Syc) (SJC, Si 1)
Genotype of ‘Jonathan’ (Sya, Ssc) - + +
and ‘Golden Delicious’ (S:a, S,d) + + +
progenies (Ssb, §5¢) + - +
(Ssb, Syd) + + +
3:1* 3:1 1:0
Compatible : Incompatible
Fig. 3. Theoretical cross compatibility in ‘Fuji’ crossed with ‘Jonathan’ and
‘Golden Delicious’ progenies.
+: compatible, —: incompatible
“ Presumed segregation ratio
Table 6. Fruit set and number of seeds per fruitin ‘Fuji’ crossed with ‘Jonathan' and
‘Golden Delicious” progenies.
Cross combination Yes No. of flowers Fruit No. of fruit No. of seeds
(Parent combination) car pollinated set (%) harvested per fruit
‘Fuji’ X ‘Hatsuaki (J X GD) 194 11 63.6 7 6.29
‘Fuji’ X Ri-24 (J X GD) " 94 15 60.0 9 7.78
Fuji’ X Ri-34 (J X GD) "94 15 66.7 7 6.57
‘Fuji’ X Ri-51 (J X GD) 94 14 71.4 10 7.90
‘Fuji’ X Ri-93 (J X GD) 94 13 30.8 4 9.00
‘Fuji’ X Touhokul0(J XGD) 94 15 80.0 12 8.08
Fuji’ X ‘Kagayaki' (GD X J) 94 15 66.7 10 7.30
‘Fuji’ X ‘TaiyouS (GD X1J) " 94 16 100 16 9.50
Pollen germination : ‘Hatsuaki’ = 63.2 %, Ri-24 = 100 %, Ri-34 = 60.9 %, Ri-51 = 46.4 %, Ri-93 = 37.1 %,
Touhoku 10 = 62.9 %, ‘Kagayaki' = 68.3 %, ‘Taiyou 5’ = 57.5 %.
Fruit set of selfed ‘Fuji’ was 0 %.
J: ‘Jonathan' , GD : ‘Golden Delicious’
Table 7. Fruit set and number of seeds per fruitin ‘Fuji’ , ‘Senshu’ and ‘Toukou’ crossed
with ‘Hatsuaki’ .
Cross combination Year No. of flowers Fruit set No. of fruit No. of seeds
> pollinated (%) harvested per fruit
“Fuji’ X ‘Hatsuaki’ 94 11 63.6 7 6.29
‘Senshu’ X ‘Hatsuaki’ 94 14 64.3 10 5.70
‘Toukou' X ‘Hatsuaki’ ' 94 13 76.9 3 11.67
Pollen germination : ‘Hatsuaki’ = 63.2 %.
Fruit set of selfed ‘Fuji', ‘Senshu’ and ‘Toukou  was 0 %.
Presumed genotype of each cultivar
‘Fuji’ ‘Senshu’ ‘Toukou’ ‘Fuji’ ‘Senshu’ ‘Toukou’ ‘Fuji'  ‘Senshu’ ‘Toukou’

(SJ&, SJC) (SJZ‘I, Syd) (SJb, Ssd) (SJh, Sic) (SJd, S:b) (SJ&, Ssd) (SJC, ij) (de, SJ” (SJa, SJd) (Sjb, Syd)

(S;a, 8s¢) - + + + + + + + + +
Presumed  (S.a, S.d) + - + + + - + + _ +
genotype of
‘Hatsuaki' (Ssb, Ssc) | § + + + - + + + + + +
(Ssb, Ssd) + + - + - + + + + _

Fig. 4. Theoretical cross compatibility of ‘Hatsuaki’.
~+: compatible, —: incompatible
[]: The data in this mark corresponds with Table 7.
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924 INRES - BlRE— - PR - AT - A - HREETE

H (BIF) LHBLZ. WA I AHEOHR O
KR EosE L S0 OSBETRICHIEL TRE -
TL %%, HBORR, EFEONMILISHAL TS0

X, $9%0[___JomsoarEioh. ZOBA

(SHU'XUE2dHE) XT=ALFY - FYUT ¥y X DR
MEHERLZ 1 HEED, BEREEOZILEEL ST
W3R, ZORRIIEEIZNE L ZIEREDORESRT Y
AIX—VaVvEREILNLN, FHMEITFHTH S,

EAREEORETWATEE, 302), 3) Z#REKIC
WL T3 & O SEBRTRIIE (S, Sif) DFA
DHETH 5.

PETD, 2, 3) OMRE»S ‘AT O SEETFRIR
(S, Sif) LTI NB, 7, B2HE O SEET
A (Sya, Sye) F 721 (Syb, Sic) DWThhrLEL S
hd (FAR;EIR).

‘S, ‘Ly Fd—L 8, ‘B, SL, WbhrAi,
T, K ORI TOL 32k B,

Table 8. Segregation of compatible and incompatible individuals
in the progenies of ‘Hatsuaki’ and ‘Fuji’ crossed with
‘Golden Delicious’ or ‘Hatsuaki’.

Cross combination Compatible : Incompatible

(H X F) X GD 10:0
(HXF) XH 10:0
(F X H) X GD 4:1
(FXH) X H 6:4

H: ‘Hatsuaki' , F: ‘Fuji’, GD : ‘Golden Delicious’

Table 9. Theoretical segregation ratio of compatible and
incompatible individuals in ‘Hatsuaki’ and ‘Fuji’
progenies crossed with ‘Golden Delicious’ or ‘Hatsuaki' .

Presumed genotype of ‘Fuji’

Presumed genotype Cross
of "Hatsuaki Combination (Sia, Sic) (Sib, Si¢) (Syc, Sif)
(H X F) X GD 1:1° [1:0
(HXF)xH 1:0 :1:0
(S5, Sic) (F X H) X GD i1 1100
(FXH) XH 1:1 ¢ 1:1
HXF)XGD ¢ 1:0 1 3:1  1:0
(HXF)xXH ; 1:0 1:0 1:0
(S:2, Sid) FXH)XGD {1:0: 3:1  1:0
(FXH) XH c1:1 0 1:0 1:0
(HX F) X GD 1:1 F1:0 ¢
(HXF)xH 1:0 1 1:0 4
(S5b. Sic) (F X H) X GD 1:1 L 1:0
(FXH)xH 1:1 £ 1:0 ¢
(HX F) X GD 3:1 :1:0: 1:0
(HXF)xXH 1:0 ;1:0; 1:0
(Sib, S,d) (F X H) X GD 3:1 ‘;1:0% 1:0
(FX H) X H 1:0 4 1:1] 1:0

H : ‘Hatsuaki’ , F : ‘Fuji’ , GD : ‘Golden Delicious’
* Compatible : Incompatible
"1 The ratio in this mark corresponds with the data in Table 8.

2= Sya, Sye S)b, Spe

Yy RI-LE ’ ’

B Sye, Syf -  Sse, Syf
N Syc, Syf Syc, Sif
FhVhhA Sid, Sif Sid, Sif
FR || e S ERESH, S | | Sra, S0 2218 5, S |

ZOBET, BEX X (Se, Sif), T BT Vbhe
AE (Syd, Sif) EBELZ. L L B O SHEIET
AR L Ly Fd-L P D2EDDSEIZTR
EHRBLTEREFR2 LB D TODOTREN S 5.

4, EXDOSEBEFRORE

ZZT'T—AFY - TV X5 BWR IED-
7ZSEETFESaLHETSE ThH OSEETFHI
(Sya, Syd) L %%, ZZETOBITSrathidSb#
BHELTWBDIX SR, Ly FIT—LF, @W2bE D
IRETHE26, SHBIDOIRED SEBETFRIIET DT
—LFY FUT A BLKEN LOBMGR, L WE
Eh3,

5. 8 &

KEBRTSEBIETRHOWES Mk > 72HHEIELUTO
LBEDTHS.

(Sja, Syb)="T—ALFV - FY L ¥ X’
(Sra, Syd) =HH’

(Syc, Sid) =HLE", VDHHR

(Sic, Sye) =FV ¥ ¥ X’

(Syc, Sif) =&’

(Syd, Sif) =FH, Vbra

(Sye, S;f) =B’

kS, BERET6 DD SEBIZEFELTDODSHE
ETFRIOGFEHNHES 2T E - 7,

)y I0 S BIETFROMBMNIZ Kobel 5 (1939) 4111
oS BETFE 22 HmE Q/BFREEL, 3HERR
12 OSEBIETHAREL-DICMEE 5, Kobel it
-y SOREERLOICENET->THD, SEIET.
RIpgE e hz@E0 > 5 REERERE Y v TXHTRE
4 % f ¥ |& ‘Transparent de Croncels’,

‘Adams Pearmain’,

‘Ontario’,

‘Ribston
Pippin’, ‘Gravenstein’ ® 6 BT, WFh Lt HERTO
FERRZIFLAELEL, BEOHEAORBEOREM L LT
BIRLALEFEDR TR, L5 TIhomEDOR
MELELHFELT, BRTEREHELS S BETFRER
ELERELEOREANENE»S SBEFHORRZ
ERTBHOIXABBETH 5. %7z Manganaris - Alston
(1987) 3 GOT-1 74 V¥4 4LDa b,c,de,ndD6b
DEHNIBIETE SEIEZTFOEBEELANT 25 13
REDOSEBETRHERELTVS, HEOREL &
D55, SRFEXRLPBRNTL-RELELS DR

‘Reinette du Canada’,
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T=AFy - FYVU YR (a,e) EHE (b,c) Th
%. X510 Batlle 5 (1995) i Kobel &5 (1939) #%S
BEFHARELZ 100 2 FAEEL ‘Cox’s Orange
Pippin’ & &K U* ‘Idared’ ® GOT-1 74 V ¥4 L% % @7
L, Manganaris - Alston (1987) & Kobel 5 (1939)
DORROMNIBEREE > TWE., ZORR, FELLE
T ‘Cox’s Orange Pippin’ (Ss, So), ‘Idared’ (Ss, S7),
Fiesta’ (S3, Ss) ZAWE L T35, %7 Janssens &
(1995) X S BIZFICKEMN % PCR # BT, Kobel
5 (1939) & Manganaris + Alston (1987) O f##r i %
EAEEFATSEBEFHOBNIAT>Tn5, 50
ELEREDO)IBEELLELS DR T—-LFT Y -
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Komori 56, 1994, 1996) T Sa~Sf IZ7 - T 3 28,
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OBy #MAT, LR oT, HFEHD Sa~Sf &
Sya~S,f DFEFITZIEERMIZHIBL T3,
LFEO—FOWELIZHIZ, HERIZEWTIEFHFHS
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EF~v—H— %2RV SEIEFORD - AE»NEALT

W3, EEOFHMARRELORIELASHhETEITHEE
IZxatEIONS.

wm =

GE L VY FT=RLF LU FH & Vb
DANMAEEEER2DELT, FUIx R, ‘&HL,
LTy - FUT YR, ‘BOosE, $E, B,
TR, B LEhSORBEEEFHNTEERES
O SEBETFRENERAZ. ZOEEEDD S B
VEBEFLTOOSEIEFHOFENTIE S h, 99
DSEEFREZYUFOXSITHREL 72,

(Sja, Sjb)="T—LF ¥ - FY L v 2’

(Sya, S;d) =F N’

(Syc, Syd) =L E, ‘U h A’

(Syc, Sze) =F Y vy 2’

(Sic, Sif) =& U’

(Syd, Syf) ="FFk’, VbnA

(Sge, Sif) =‘ER’
F7 HH D Sid AF i ENE ICHEL T3 Z LM
Liilhkol=, EHITERE L Ly FT-LF DSHE
2783 (Sya, Sye) 721k (Sib, Sre) DWW FThHrTH
D, B2oHE OSEETFEIL (S, Sic) =ik (Sib,
S;c) £FEAb6NB,

5l B X &

Batlle, I., 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
: 303-306.

REYTHE - BN - BB f - FEEEME—. 1991, PCR ¥
ERWEDNA 7 4 VA=)V MZkB ) v THER
HEOfERBMOHE., FH. 41 (B12) :122-123.

AWIEAT - Bl 5A - B B - AR E - BHER - 86K
B - IWH=%%E. 1995. Y v TORMENEE. HFHD
AT, 28: 1-21.

Janssenes, G. A., I. J. Goderis, W. F. Broekaert and W.
Broothaerts. 1995. A molecular method for S-allele
identification in apple based on allele-specific PCR.
Theor. Appl. Genet. 91 : 691-698.

Kobel, F., P. Steinegger and J. Anliker. 1939. Weitere Un-
tersuchungen iber die Befruchtungsverhiltnisse der
Apfel und Birnsorten. Ladow. Jb. Schweiz : 160-191.

RS - BIFTES - BIRE— - FEEME. 1993, ‘@O b
VDA ORUEEEEFLANLY vV TORH
AHEBETOMH. E¥H. 62 (3)2) : 160-161.

Komori, S., J. Soejima, Y. Ito and H. Bessho. 1994. Analy-
sis of S-allele genotypes in some apple cultivars.
XXIVth 1. H. S. Abstr : 35.

NRED - BIBTE— - AR - BIFTEES - MAER - T
FISR, 1996, U ¥ I SBIRFRIEMERTEORK. BFH.
65 (A 1) :124~125.

Komori, S., J. Soejima, Y. Ito and H. Bessho. 1996. Analy-
sis of S-allele genotypes of Japanese apple cultivars.
HortScience 31 : 618.

NHRAT - BIBE— - PIEAISE - S REER - GEEE - 3
PRI, 1997 a. HIE %0 SBIZTFROBRN. BE¥i.

NI | -El ectronic Library Service



Japanese Society for Horticultural Science (JSHS)

926 INRES - BIRE— - MR - BIFTES - PRI - HEREEE

66 (31 1) :190-191.

NRES - BlBE— - RS - TRERS - maRd, 1997
b. Vv IS BIETFEG EM@EOREK. E¥M. 66 (3
2) :100-101.

INFFRES - BIRE— - FrEE - DIFTRE - IS - A
HEE. 1999, RURMEERLAVEY v ITERED
SEIZTFRIOMN. B, (FIRI+)

Manganaris, A. G. and F. H. Alston. 1987. Inheritance and
linkage relationships of glutamate oxaloacetate trans-
aminase isozymes in apple. Theor. Appl. Genet. 74 :
154-161.

MR T - E4 % - P A - WAE E. 1994, SHEx v
IOBOFMIZE B Y v T REDOARAHNABIZT DR
E., BEME. 4 (311) :305.

ERE - HHEEM - A LRS- AERE. 1963, Y v TH
g TAUL ZonT, BER#C 1:1-6

e o il - WMEFDMESH - KESA - WiiE &, 1994, SHEx v

NROBOMTIZEB Y v IREOARAHNAMER TR
DREEI: $%, 2235, Bk, EXoSEETFYE §F
M 44 (B12) :265.

FEFES - HOERE - i - #$Kk % - $ERE. 1980,
Yy dOEEE TR O IConT, BRESEBRER. 12:
1-12.

HRER - BREEE - BEAE. 1946, HARSIZEEOR
RERTOM, BEZFHRES 3 267-271

=28 - $sARE - AILEST - £ E-$HEWR -G
R, 1971 Vv I REHEELS S CIcBRRBIC K54
FERIZONWT, FILBEMZE 12 : 282-285.

HH#HME - LRCE - BEER. 1963, )y ITOEER LIV
FEEABICB T AXRAHEMIZONT, BFHE 32
(2): 96-102

HHEHE - PEHBS - LR - EREE - HEES - 5
S - ERER. 1985, ) Y IHEE wbhhrs IO
W, BEERE C. 12:11-20.

NI | -El ectronic Library Service



