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Discrimination of Cross Incompatibility by Number of Seeds per Fruit
and Fruit Set Percentage in Apples
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Synopsis

The number of seeds per fruit and fruit set percentage after bagging
and without emasculation was investigated to evaluate the possibility
of parthenocarpy and self-compatibility. In the present study, 213 cultivars

and strains were examined. Ten cultivars and strains persisted in bearing
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fruit until harvest time (4.7% of the total number). Only three cultivars
and strains contained seeds. The number of seeds was very low in
‘Yingqiu® (1.33), which included most of the seeds from all of the tree
cultivars and strains. When the seeds number of ‘Yingqiu’ was compared
to the average number of seeds per fruit in cross-compatible combina-
tions (6.81), it thus appeared easy to distinguish parthenocarpy and/
or self-compatibility from cross-compatibility. These results suggest
that emasculation is unnecessary for the evaluation of incompatibility
performed by using the number of seeds per fruit. The rate of cultivars
and strains belonging to 0% fruit set was 87.3%, that of less than
159% fruit set was 93.3%, that of less than 20% fruit set was 94.4%.
Most plants were of these type. However, the cultivars with the high
fruit set percentage were rarely observed (e.g. ‘Orin’). Therefore, if
cross pollinations are performed without emasculation for the evaluation
of incompatibility, it is better to compare experimental samples against
a control without emasculation and pollination, especially when evaluat-
ing compatibility according to the fruit set.

To establish criteria for distinguishing cross-incompatibility from
cross-compatibility by cross pollination, the number of seeds per fruit
and fruit set percentage were investigated in 659 cross combinations.
When we judged the incompatible combinations, reliable evaluations
were obtained by using two parameters, namely, number of seeds per
fruit and fruit set percentage; only one parameter would have been
insufficient. The criteria of number of seeds per fruit and fruit set
percentage were established as follows:

(Number of seeds per fruit)

1.2>= incompatible combinations

1.2<  <(=3.0 incompatible combinations mixed with compatible

combinations

3.0<C compatible combinations

(Fruit set percentage)

209> incompatible combinations

20% <= <30% incompatible combinations mixed with compatible

combinations

30% <<= compatible combinations

In the following cases, it is better to perform reciprocal crosses
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and /or examine the data from two parameter for more than two years:
(1) When in using each parameter, conflicting results are obtained as
regards compatibility and (2) when the value of one parameter shows
compatibility or incompatibility and that of the other parameter be-

longs to the “mixed” region.

Key words :apple, compatibility, incompatibility, number of seed per

fruit, fruit set percentage
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HEROBRER PRI LTHE THRIBMBP Y EEZ SN
1. ERi - EERCETIRRES LV 1 RY-VYETFH

FEE L2650 « B L FORMHAE Z Tablel IR L7z, TOILNESITE-7-bDIF10
G FHETH -1, BERIGOHSNETE U h -0« RHEE LT 8 (50.0%), ‘4L
A (44.5%), V) —24 (385%) mEiFons, SfEEEELRLAGEORIIE 'T—1vF >y« F
Jve R, KIE, CHIK, EX ABESLTLAEANEL -
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DETHI, REMSGHGEORFHRIERL TR TORVI En s, RENGHEGE L OHEK
BREBIARETH Y, | BYL 0BT CRENSE S AMSGELHET 28810, REELZTD
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Table 1. Cultivars and strains bearing fruits in case of bagging the floral buds
without emasculation and pollination.

Fruit No.of Fruit No.of

Cultivar and strain Years set seeds per Cultivar and strain Years set seeds per
(Parent conbination) tested (%)  fruit (Parent combination) tested (%) fruit
‘Akane’ (J*XWPY) 2 5.0 - Morioka 38 (A"X0Y 2 15.0 -
‘Amanishiki’ (R*XI%) 2 20.7 0 ‘Ontario’ (NSPXW®°) 2 74.4 0
‘Barry’ (M"Y XCOP" 2 14.3 - ‘Orin’ (G XD) 2 88.3 0
‘Fukutami’ (JXR) 2 5.0 - ‘Princess’ (G XD 2 30.0 0
‘Ginrei’ (G*xD 2 90.0 - ‘Ralls Janet’ 2 10.0 -
‘Golden Delicious’ 2 14.3 - Ri—24 (JXG) 2 38.5 -
G.D.xIndo No.19(GXI) 3 32.2 0.33 ‘Shin Indo’ IXG) 2 40.0 0.33
‘Indo’ 3 34.8 0 Tohoku 10 (JXQ) 4 10.6 -
‘Jonadel’ (JXD®) 3 3.3 - ‘Umazawa’ (R XNS) 2 5.0 -
‘Kinsei’ (GXR) 4 8.3 0 ‘Winston’ (COPXWP) 1 10.0 -
‘Kogetsu' (GxJ) 2 445 - ‘Yingqiu' (J X ASP™) 3 20.0 1.33
‘Megumi’' (RXJ) 1 28.6 0 (4) —2868 (G xMe™) 1 5.3 -
‘Merton 789’ 1 10.0 - (4) —2891 (G xMe) 1 10.0 -

z¢Jonathan', ¥ ‘Worcester Pearmain’, * ‘Ralls Janet’, ¥ ‘Indo’, ¥ ‘McIntosh’, * ‘Cox’s Orange Pippin’,
t ‘Golden Delicious’, ©‘Delicious’, " ‘Akane’, 9‘Orei’, P ‘Northern Spy’, ° ‘Wagener’,
m‘American Summer Pearmain’, ™ 'Megumi’

— Number of fruit harvested was 0.
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Fig.1. Relationship between number of seeds per fruit and percentage of
fruit set in case of bagging the floral buds without emasculation

and pollination.
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HEEEELRTHE - RRIBHTDR O EXMEAL, UrL, Tablel TRl LD iIcHS
HREBLOIKDHOBFTRVEERELNTRE - FROBFAET 00, BERLNAH S
AHSHECHEDHEEICHV2BEE, REBSOEEBOGFEMLHRT 5 7o I BBREE - BTH
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Fig. 2. Distribution of number of cultivars and strains in relation to fruit set
percentage in case of bagging the floral buds without emasculation

and pollination.
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Fig. 3. Distribution of number of seeds per fruit by cross pollination
without emasculation.
n = 625 © = 6.58
S =205 x' = 676.85°""
P < 0.005
*** . Non significant by x’ test
However, the distribution excluding the combinations of the
fruits having less than 2.0 seeds was as follows:
n = 602 © = 6.81
S = 1.70 x® = 13.55
0.1 <P <02

UE3EABCBET 2MARRIMAETH -, 1 BECOETHABERMOMS R RIE6TS
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ZEEBERERDLOIEEINT, F7/1993~9TEORMMM & £ 0B OMHB THFETIRH10
CUTOFELVWEBHBBHA SO Eh -k (F-28EK), 1RY0BFESDEVERR
RMAHAE S B TRREENCRELRTRE - REEETHICAV ARG E LA 5N 5.
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(2) ZMERE
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Fig. 4. Distribution of number of cross combinations in relation to fruit
set percentage by cross pollination without emasculation.
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Fig.5. Relationship between number of seeds per fruit and fruit set by
cross pollination without emasculation.
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ThHo el B AHGHAEL LHEI N, L, Table21T/R U 25T A& B 5 25 4 A FI1 & #E 0 a] BB
HERVHEEE EREST 5.

—h, KEGBRZENMEGHAE EEL SN I RENICET AT 0T T, BERI0XKMED
A E100E « B (Tabled) THZ. C0HB HE X ‘4H’, ‘Melrose’ x ‘EH', ‘HHFE
— X T AFYeF) e X, PR X CE, RI—F T eFUYLe R X BhR D5
A RBERHEORERE 1 RYL D ETHO L bItE L, THEMEHAE LHES NS (Tabled),

Table 2. The list of cross combinations belonging to the small group in Fig.5
or showing 0% fruit set.

Fruit No.of Fruit No.of
Years set seeds per Years set seeds per
Cross combination tested (%)  fruit Cross combination tested (%)  fruit
z¥‘Akane’ XNu—32 1 0 ? ‘Mother’ X ‘Wealthy’ 1 0
Z‘B.de B'*X‘T.de C."¥ 1 0 Y ‘Natsumidori’ X ‘Hatsuaki’ 1 0
‘Fuji’ x1—661 2 0 ¥ ‘Natsumidori’ X ‘Sekaiichi’ 3 0
‘Fuji’ X ‘Shinko’ 2 0 Z ‘Northern Spy’ X ‘M.9’ 1 0
¥ ‘Fukutami’ XxKaro Fumei 1 0 2¥ Nu—32 X‘Akane’ 1 0
¥ ‘Fukutami’ X ‘Megumi’ 2 0 z‘R.du Canada’*x'T.de C.” 1 0
¥ ‘Fukutami’ X Tohoku 6 1 0 Y ‘Redgold’ X ‘Kinsei’ 3 3.3 0
Z‘Golden D.”” X ‘Mellow’ 2 6.3 017 7Y ‘Redgold’ X ‘Megumi’ 3 0
‘Hatsuaki’ X ‘Kuifua’ 2 1.1 1.00 ‘Redgold’ XRi-51 2 7.5 0
Y ‘Hatsuaki’ X ‘Natsumidori’ 2 5.0 0 Rero 18 X‘Fukutami’ 2 156.7 0.50
¥ ‘Hatsuaki’ X ‘Sekaiichi’ 2 0 ¥ Ri—561X‘Megumi’ 3 4.8 0
‘Hatsushiga’ X ‘Megumi’ 3 0 ¥ ‘Starking D.’X‘Holly’ 2 0
Y ‘Himekami’ X ‘Jonathan’ 1 7.1 0 ¥ ‘Starking D.’X‘Jonadel’ 2 0
Y ‘Holly’ X ‘Starking D.”" 1 0 ‘Starking D.’ X‘Melrose’ 2 6.3 2.00
*¥‘Indo’ X ‘Kitanosachi’ 3 8.5 0.33 ‘Starking D.” X‘Murasaki’ 2 0
¥ ‘Iwakami’ X ‘Senshu’ 2 0 ¥ ‘Sekaiichi’ X ‘Hatsuaki’ 3 0
¥ ‘Jonadel’ X‘Starking D.” 1 0 ‘Sekaiichi’ X ‘Kuifua’ 2 0
Y ‘Jonathan' X ‘Himekami’ 1 6.7  3.00 *Y‘Sekaiichi’ X ‘Natsumidori’ 3 0
‘Jonathan’ XRero 22 2 1.1 0.50 ‘Sekaiichi’ X ‘Taiyo o’ 2 0
¥ *‘Jonathan’ X U—45 2 0 ‘Senshu’ X 1—687 2 6.7 0
¥ Karo Fumei X ‘Fukutami’ 1 0 Y ‘Senshu’ X ‘lwakami’ 2 6.7 0.50
¥ ‘Kinsei’ X ‘Megumi’ 2 7.1 1.50 *‘Suntan’X‘Cox’s O.P.’* 1 0
¥ ‘Kinsei’ X ‘Redgold’ 2 0 Y Tohoku 6 X‘Fukutami’ 1 10.0 0
*¥ ‘Kitanosachi’ X ‘Indo’ 3 0 ¥ Tohoku 6 X ‘Megumi’ 2 0
Y ‘Megumi’ X ‘Fukutami’ 2 3.1 1.00 ‘Toko’ XRi1—24 3 21.4 1.50
¥ ‘Megumi’ X ‘Kinsei’ 2 25.0 0 ‘Tsugaru’ X ‘Kogetsu’ 3 7.0 0
Y ‘Megumi’ X ‘Redgold’ 3 200 0 ¥ U—45 X‘Jonathan’ 1 0
Y ‘Megumi XRi—51 4 16.7 1.33 ‘Umezawa’ X ‘Northern Spy’ 2 0
¥ ‘Megumi’ X Tohoku 6 1 26.7  0.50

* Reported as incompatible combination

Y Reciprocal cross is in Table 2.

* ‘Belle de Boskoop’, ¥ ‘Transparent de Croncels’, ¥ ‘Golden Delicious’, “ ‘Starking Delicious’,
* ‘Reinette du Canada’, ®‘Cox’s Orange Pippin’
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Table3. Cross combinations below 30% fruit set belonging to the large group in Fig.5, and
their reciprocal crosses.

Reciprocal cross

Fruit No.of Fruit No.of
Cross combination Years set seeds per Years set seeds per
(Parent conbination) tested (%)  fruit tested (%) fruit
‘Holly’ (J* xD¥) X ‘Indo’ 1 26.7 6.00
‘Jonathan’ X ‘Kogetsu’ (G*XJ) 1 20.0 5.00 2 75.7 6.00
‘Kidd’s O.R.’¥(C" XD or DXC)x‘Toko’ (G XI*) 1 25.0 9.50
‘Melrose’ (J X D) X‘Indo’ 1 21.4 8.00
‘Melrose’ (JXD) x‘Megumi’ (R**XJ) 1 28.6 5.60 1 42.9 8.17
‘Redgold’ (G xD) X ‘Princess’ (GXI) 1 27.3 7.33
‘Sekaiichi’ (DX G) X ‘Golden Delicious’ 1 20.0 5.67 1 35.7 4.00
‘Shinko’ (R XJ) X *Megumi’ (R X J) 1 27.3 7.33 1 40.0 6.00
‘Starking Delicious’ X ‘Akane’ (J < W*) 1 22.2 5.00 1 91.7 9.00
‘Starking Delicious’ X ‘Orei’ (G XD) 1 25.0 8.33

z‘Jonathan’, ¥ ‘Delicious’, ¥ ‘Golden Delicious’, ™ ‘Kidd's Orange Red’, ¥ ‘Cox’s Orange Pippin’,
“*Indo’, *‘Ralls Janet’, ®‘Worcester Pearmain’

o SHAFIC>VTRUMICES S CREANLETH LD, I RYCOVETHBEZOILPSOK
BHOHASETHIEEEASVEEDNS. B, CONSE-ZHO S b 8HEE OB FHH
REEN U v e R REELLCREFOBNRTHES. T Y e R REBIIOVTIE, KEE
OBREEAFEI X - TIIAREEEHZED SN0 (Einset 1930), FHAHERIFICEBENR R T
IFLYOREBHEOEEIATOLS (TE - AKH 1979) FoREX S, 7)) v+ 2F%miE
T, CHODERICLDEBNE OB TABCRELREERR L AERNSH2LEI 505,
t/, REFICET 208 0hTI RY 0 BTHS 4 BARBOMEGE (I Tabled4 IT/8 L 7224
HEETH L, TOSB, U 24X FHH 3EEFERL0.0%, 1HLH T EH3.00M & Fr ik
EROHEMEVS, PRROHERB LU I RYL 0BT IEMOFEEHET21.4%, 1.50MH &
BVERET-TOVA, F1, U - 24 FERE « BB ORELN8.5% L& (Tablel), IO
CLHABTHREILDEOWAEEEREARLLERO— EELONS, LK -T U —24X B
BREAHSHSR LHESNS, —F, SRBORBERBIVTIRYTOBTEP L BICEIR
MHNSEHESh28A+%1E, ‘Cox’s Orange Pippin® X 3 U°, ‘HIEE x ‘#igy, ‘HE X
‘Golden Melon’, ‘Jonadel’ X ‘#', ‘B’ X ®it5%, “FE x ‘Jonadel D6HBE TH 5
(Table4). % 7z, ‘Blenheim Orange’ X ‘3 U’, ‘Blenheim Orange’ X ‘@&’, ‘Cox’s Orange
Pippin’ X 4 —172, ‘Cox’s Orange Pippin’ x ‘B3, ‘HIE' X R4 (Fuhong)', ‘Z&iL x M,
‘M.25' X B, @’ X ‘Spencer’, B’ X ‘Summerland’, ‘E#' X B, “FE X7 —45
voixEE5 ED1IaEIc oV TiE, ‘Cox’s Orange Pippin’ X ‘B @ 3ERMOHERTR
BEBEEOATHYD, FhADIEGR I VWTRB—EMORNED A OERTH 2 12k
S SRS LETH S, Lrl, e Es L B4 0B FEM3.05MELL, #FEEAH40.0
ULl LD RS VEEERL TSI 45 (Tabled), BB AHISHAE LHET 22 L
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HHREETH ), MEHELORREESFGV LHEESN L, DD ‘Cox’s Orange Pippin’ 28T
BRI s AT, HERIGUVIETHRIIDL L, HRBLET-> TOROVALDYHERF
Bl Lal, EBlE LTEDLI AR - RREeRBL TH I RYALDETHSDL VR
R 54 (Table5), 'Cox’s Orange Pippin’ (3R FHEEKEEI S DOEEHNH 2 0[RS EZ 5
na, LEOERELVIEDE L, REAIT->65MIEED, KEAMAEAE I Table2 TR
‘Cox’s Orange Pippin' Z#ETH LTI FERPEXRERD 5
Mg srREROEL, B OSGHMA SO RBENAHE R LHES LS.

L757& Y —24 X ‘B DEEFS8T,

Table4. Cross combinations of the fruits having less than four seeds belonging
to the large group in Fig. 5, and their reciprocal crosses.

Reciprocal cross

Fruit No.of Fruit No.of
Years set seeds per Years set seeds per
Cross combination tested (%) fruit tested (%) fruit
‘Blenheim Orange’ X ‘Fuji’ 1 60.0 3.25
‘Blenheim Orange’ X 'Kinsei’ 1 40.0 3.50
‘Cox’s O.P."# X ‘Fuji’ 2 72.5 2.38 1 40.0 8.33
‘Cox’s O.P." X I—172 1 68.2 3.67
‘Cox’s 0.P."X'M.9’ 1 80.0 2.00
‘Cox’s O.P.”x‘Narihoko’ 1 90.0 2.17
‘Cox’s O.P."X Ri—34 1 90.0 1.86
‘Cox’s 0.P." X Tohoku 5 2 77.8 1.29
‘Cox’s O0.P.”X‘Toko’ 3 76.7 3.05
‘Cox’s O0.P."X*Tsugaru’ 1 60.0 1.33
‘Inde’ X ‘Fuhong’ 1 80.0 3.83
‘Indo’ X ‘Ginrei’ 1 100 3.00 2 66.7 5.52
‘Indo’ X ‘Golden Melon’ 1 91.7 3.36 1 100 6.00
‘Jonadel’ X ‘Megumi’ 1 81.8 2.50 1 100 5.36
‘Kuifua’ X ‘Kagayaki’ 1 100 3.57
‘M.25’ X ‘Toko’ 1 71.8 3.50
‘Melntosh’ X ‘Spencer’ 1 88.9 3.96
‘McIntosh’ X ‘Summerland’ 1 57.1 3.50
‘Megumi’ X Tohoku 5 1 78.8 3.56 2 100 6.56
‘Orei’ X ‘Kagayaki’ 1 80.0 3.40
Ri—24 X ‘Toko’Y 1 80.0 3.00 3 21.4 1.50
‘Senshu’ X ‘Jonadel’ 2 41.7 3.08 1 100 7.17
‘Senshu’ X U—45 1 46.7 3.80
Soro 5 X Tohoku 5 1 87.5 3.17

*‘Cox’s Orange Pippin’
¥ Cross incompatible combination
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Table5. Fruit set and seeds number per fruit in ‘Cox’s Orange Pippin’ used as seed parent.

Years Fruit No.of Years Fruit No.of
of set seeds per of set seeds per

Cross combination tested (%) fruit Cross combination tested (%) fruit
‘Cox’s O.P."* X'Fuji’¥ 2 72.5 2.38 ‘Cox's O.P.”xX‘Narihoko’ 1 90.0 2.17
‘Cox’s O.P.”xX‘Fukutami’ 1 80.0  4.50 ‘Cox’s O.P.”x‘Redgold’ 1 77.8 4.17
‘Cox's O.P."X‘Hatsuaki’* 1 70.0  4.00 ‘Cox’s O.P."X Ri—34 1 90.0 1.86
‘Cox's O.P. X I-172 2 68.2  3.67 ‘Cox's 0.P.” X‘Taiyo 5 1 80.0 4.60
‘Cox's 0.P." X‘Kagayaki’ 1 100 4.75 ‘Cox's O.P."X Tohoku 5 2 77.8 1.29
‘Cox's O.P." X ‘Kinsei’ 1 85.7  4.50 ‘Cox’s O.P.”X‘Toko’ 3 76.7 3.05
‘Cox's O.P."X‘M. ¢ 1 80.0  2.00 ‘Cox’s O.P."X‘Tsugaru’ 1 60.0 1.33

?‘Cox’s Orange Pippin’

Y Fruit set and number of seeds per fruit in ‘Fuji’ x‘Cox’s Orange Pippin’ were 40.0% and 8.33,
respectivly.

* Fruit set and number of seeds per fruit in ‘Hatsuaki’X‘Cox’s Orange Pippin’ were 100% and
7.33, respectivly.

(4) ZHANEHRSLUZTHRNESHOHEERRORN

REFOH EATEHEOHESE 1 BY L D ETFREMTIT S 5HA, 3/HEREDP ‘Cox’s Orange
Pippin' O & H B FKENPE VL L HETRESE U 2 0fettdi b 5. F/:, EERBEMT
&M & AMAatE i L cs, BAERMOMBES & L), ZITIRYLOE TR
EREFECHOTCORBES LA S RNAT LS 2 EEEEL VL 2OREL, KIEER
WTHAaEEAEHOHMEIT-» 2 BE L, MBELZHVTHIZIT-BGLORRLZEL
DO HTable6 ThH 3. RIGEOHKEMIE, 1 RUALOBFHPFig. s OREMOTRETH 5 ‘Cox’s
Orange Pippin’ X Eit5 5 D129 OE T D1.2M8, Fig.5 D/NEFO LRETH S HE x ‘O
Hs O30ME BLUOELEDHREORKXMEL L TAMEDI>ZREL, #ERIC>VTI]
Fig. 5 D KEMO FIRMETH 520% L /NEFD EBRIETH 26 7T0EBE E L TD30% D 2 0 %8
FELF, BB ERL22Fig. b O/NEFICET 2238 A8, BLUTablel IR L AFEEE 0% DM
HMAEE, Fig. 30KREFICET ) -2 X B OASHAEEEICANAHOFREES S
WilEE (LUF, EoAHIaHEaY) &L, SEEOREETOMGERLOEEET- . +iF
BEOANAHEAGEDAOHEE TARIAH LB S W ERL, —BEOAHAMHAEILET
BHRLAME LM Lh-» HAETOHEERT. BRIIEYLVETH EERthEhE
MTREOLRMAHAEREL R DENIEL T2, 1 BY- VBT HEROMBEL HH
LEBARIOBESSCHETEZ I EVPHOITN -, Tl RYOBEFRIMBELIT &,
FERRI0G KM, WO IR DBFRATREE, SERIXAHOHEICHEENE, Hic
BEOAHSHAE L DOA—HHB IHEETHE -7, L L1 B4 BTN L 28BS
DO3.0ELL T LA 0EREOHEN SHLME LS, SELUT, UUTOREFLET LI &
BASHTH B, 4K 0BT OBHAHMHIELUT, 0UUTOHESLELEIE - D,
ek I BYLOBETRAIELIVEZCABRBE THLORERIOBLUTOMEENELEL S -
tetehTH B,
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Table6. Inspection of critera for incompatibility based on the number
of seeds per fruit and/or fruit set percentage.

Criteria” Number of cross
No.of Fruit combinations evaluated Misjudgement of ¥
seeds per set as incompatible by compatibility
fruit (%) the criteria + -
1.2 >= 52 -6
3.0 >= 66 + 8
4.0 > 81 +23
20 > 53 — 5
30 > 67 +10 -1
1.2 > = and 20 > 49 -9
1.2 > = and 30 > 52 — 6
30 >= and 20 > 53 -5
3.0 > = and 30 > 57 -1
40> and 20 > 53 ~ 5
40 > and 30 > a7 ~1

“ Criteria for the incompatibility evaluation of cross combinations

¥ When a total of 58 cross combinations are considered incompatible,
+ indicates the number of cross combinations which are misjudged as
incompatible aside from the 58 cross combinations met by the criteria;
- indicates the number of cross combinations misjudged as compatible out
of 58 cross combinations by the criteria.
Fifty-eight cross combinations seemed to be incompatible. In Table 2, 57
cross combinations are shown that were estimated to be incompatible based
on the low number of seeds per fruit and the low fruit set. One cross
combination, Ri-24 x‘Toko’, (3.0: number of seeds per fruit; 80%: fruit
set) was also estimated as incompatible based on the low number of seeds
per fruit (1.50) and the low fruit set (21.4%) evaluated during a three-
vear period of reciprocal crosses.

HEBEETEALTRANEEZHRT A LVERTHY, SOCKERET L OREBLIMIC
BRiFT5E, HORHISHAEEEA SN E58MaE E I RS D B FRICBL TR ~T3.0MH
LIROEBIAALTED, HERCELTIERY -2 X §E 080.0% %R iE26.7% U Fics
fil TV (Table2, Tabled). —F4, MIAHLIMETEIRBEMOEOTIRER I RY LV ET
HIcBHL Tld ‘Cox’s Orange Pippin® X ‘3-U' ©2.38f8 (Table4) (MFZMATRIEZELINE
HAERY), EERCELTE FE X 9 & MR X 'T-AFr-FY ez D200
%TH5B (Table3) CHEAMAE IFZHELSTIEHETRT). THHH RIS SKLRARLLETSH
A, RSO AEEEO & A E LT ‘Cox’s Orange Pippin' #BFH IcHOW i —#HOD
HEEMHH B (Tabled), F@H B 1 RN 0 FEFHIZBIY 2 THR#E ‘Cox’s Orange Pippin’ X
HIL5 5 (REHKV) D129 TH 5. Lis-T, 1BYZ0ETHcML TR, 12@LUTER
e, 12605 3ELUTANS EAMGOERAGHEEE L, SEIOZVHEAEMAE LT 3 C
EMBMEEZL OND, —HREERICBEL TIE, 20%KREHARHE, 20% L0 130% FKili h3 78 & fHis
EL, 30%LALIEFIA LK A EARMEEZOND, 1o LEEREMEH L RAMEHEDH
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EO/BICHVEEANE, ) -2 X ‘B 0L>UEAEETEL TREBOEERDZEEE
4 2 e b MR - MEIHDOWHBX AR T 2L ELNS 5, B TEHEVEFEEEABR s
WG, HERLHEDIEEIIHVAREZTEL, LEOX)CHELA I BYA VB TFHEEESR
DFEEOEEREZH O THE S AN E2R AT TLAROBEERCHETEZ 260
EHEIND, CORETAEROLTHMAELHET 5 &, 8EAEAFIAME, 19N
FIEH, 2THEE (20 4%) HEFEBRVEL D, EVEETRENSE « FIEOHENTE,
L bBHEEECLICK S, COHMEREOFAICY/-> TR, 1 RYC0BETFHREEEFD
ETHEEAMEOHENRL - 2HA R, BEEEARIFEOATOHMIET, 28U L.
BEEREOR B2 > THH T a~xEEEILNE. $/, 1BYLOBETHELREELRDOL
ThhrPEAEEBOET, ) AHBHAZTLEANAOEAICS, HEFE T RREOADRE
T, 2HELUEF A IAAREOEREF > TRAMICHM L@ 2B neEL OGN,

1 L 3

MR - MBI A EERB LTI RYU v ETHOFABHA L 228358 - RHDH 5
WA & THEZMFFTE L LD IRI0EHE « RK(2HKDL.7%) TH-1. TDHIBEFEHE-T
Wb D3 - B (2FD1.4%) DA EBHDTOBVWERTH -2, 1 RYHETEE,
BbEho-tc WK OBATLLIBMET, REMSGHELOHEOTHD 1 RYLLVETHTH
BOSUEE LB L TEL DL o7, LEkdi-T, RBNGHAR LOBRIEE ICTHETHY,
1R DETHTRENGH L ARG 2 HET 2841011, REFZITOUS TEXERIBT VW
DEMEES NI, —H, BEERP XD LD IREDENI%, 15%KIHD b D E2KDIZI%, 20
REBDSOEILEDHAK L) » TOBRGHAREERERTRE - FHEBEDTDRO I &
FENL, Lol, BARRSOEEEERICL > TRETLIRE - SR OEATEIED S, £
EREMEHE RSO EICHVABEEICR, HMECEENLED 2 o Ic BRI - BZH O
WHRIX AT B2 EMBBET, ThICL > TREREOESAIREICIS 5 LR I,

RMAAH & ATAHEHET 2 B4R, 1 BULVETRESEEFORBELHAL, LaK
M T A ET, SDEENESCHETEZ I ESHOMIIE -, FOBOREREE LT, 1
FlM 0 BFRE, 1L2EUT RS, 1205 5 AL T HHE A NG 0RAMHE, 3MELY
ZVBARMEGEHMT I EHPRYEEL N, BERICEL TR, 0% RiESALHE, 20%
PLE30% KB AR, 0% ERFNEELYHIMT 2 2 EHBBYULEEL S, 1 LEEERER
ALt HEDEEICHV 2581, REFOFEROFEELHRT 2 720 OMRHKE -
HEZROMBX 2H T 2LEND S, 1 BU OB PR EAEROBETNE LA DHIENRI -
PG, RUIBEYOBETHELIEEROVLTOLALEAFEEKOMT, bO)—FiMa £l
AMEOEAE, BEEEFAZRREOATOHMIEZET, 2HEDFEE3HERBEOHREF - T
BEMoHE L, HEOKEELRDEILPEETH L.
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