BAE SHERALEOLTE. TBHEEML &AL OBIREN

i

1. ¥

7T T INEFOEERBIFThH D0, FIEMEE X THBDL 55
A 232\ (Williams and Church, 1983), BN HE ¥ FrHAERSEHIEL TS L+
DIREHFBEEIRTERY, Lo T, REBERLABERD AT VAR RLE
EOMBEHERE LT\ BER DD, T OkbIcH, IR R
DEETHD L LHIZ, MEOBBCETAEREZEBRT HILERH D, VAT
EOVEEARE LTMBREAPBERIN/TOZZoniT & LT, Y IoxEMm
L EEAROMASDRIC L HEE, INE, RESMESB/RF S, by ks
DY RN oA R R R E BT (Sudds, 1939; L2 5, 1970; BIFT 5, 1986), %
. BMOKES RERBRE BEMBIZER KBV T, RPEORERFICHET S
%E&bwﬁékéﬁﬁﬁétb\vw§w4F¢&M9®§%K;D\bwmﬁ
&R UARETEM: 2 3k 006 2. 72 IM AR B S L7z (Soejima et al,, 1998), F7=, 7
7Ty TN RERRICEES LIBAIC ., Bl Lo TEIAROEFNRK
EL BB Z LB TV B(Williams, 1975; Williams and Church, 1983), Z M X
91z, 9777z7ﬁ%§ﬂ&%ﬂ#5% I, MBORBFEIISEZSRWVED
(CEIERBB MR T OMNBERHDB, SETRI F7T7T v INVEREOETE., f63F
EEME, AROBEISHEZS IOV THARBRBIITHIL TR,

Z T, AR TR, BHEALBEOMBICHE L ERORERE BIZ, M
R, INANRNTA FUEDVMERED R 5 AR EEHEAREOHLE DRI O
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T BRI R R LT,
2. HRROH®

RBRFATY > THRIAOEHIZRN T, 2002 £ IM7 AARIC Makamik’|
‘Profusion’. ‘Redbud’. ‘Red Splendor’, ‘Sentinel’, ‘Snowdrift X AR L7z, £,
2003 £E1Z IM1 BARIZ M. X atrosanguinea 20004522, ‘Jack’, ‘Makamik’, Peachleaf’.
‘Redbud’, ‘Sentinel’, ‘Snowdrift’ ZHEXAK L7z, EEZAK LT:EG:]:E'(“%E}?, L. 2005
F4 BICARRBICERE LTz, 2005 FIII= AT A FU MO84a B/RIZ ‘Makamik’,
‘Peachleaf’. ‘Redbud’, ‘Sentinel’, ‘Snowdrift’ %, IM7 AARIZ M. turesii, ‘Makamik’,
ﬂ‘i‘f % XX, Nepal Apple Col. No. 85-134, ‘Peachleaf’, ‘Redbud’, ‘Red Splendor’,
“Sentinel’, ILIEF-1, NRUFHEZ ZNENHEE AL, 2006 £ 4 A ITKRBEICEM LT,
S BT, 2006 flih’_&ilJM7 BARIZ M. baccata 79091, ‘Makamik’, ‘A A R—/)L7 |
FTHYF I ‘Snowdrift’ ., IM8 B/KIZMakamik’, ‘AAR—N" | FTHPFX
X\ ‘Snowdrift’ 7, < /L3 A KU Mo84a 'S‘7l< IZ‘Makamik’, ‘A A AR—/V"  ‘Snowdrift’
EENTHEEARL, 2007 FITERE Lic, ARICERE LICEKRIZOWT, BE, #
. BiE. 10cm DL EOFHEE, BRAEFOEAE LB, 183 - IEFRIOIEFR.
M 72V OREEESE. EFOEFN R, MEOEFNERERE L,

3. % R

2002 fEIC IMT7 BIES K LEBOEBT R OIEFELE
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‘Makamik’, ‘Profusion’, ‘Redbud’., ‘Red Splendor’, ‘Sentinel’, ‘Snowdrift’
D 5~ THEABICRBIT 54£F #7E U 7-(Table 4-1, Fig. 4-1), #/AiX‘Redbud’ T b
K& <. ‘Profusion’ X (*Red Splendor’ {XFFEEE, ‘Makamik’, ‘Sentinel’, ‘Snowdrift’
[/ &0 T, BimiE Sentinel’ 25 < | ‘Snowdrift’ i34KA> o 7z, #1E 1% ‘Red Splendor’
K OProfusion” TR X < | ‘Makamik’ & U¥Snowdrift’ i3/N X 2> o 72, 10cm LA_EOFTH
$51X Profusion’ X U“Redbud’ TE <, ‘Makamik 1ID 7o 7,
TEIFOTEIFFE LM OVNT Table 4-2 IR Lz, TREFEFEUIMHER L & b s
L7=43, ‘Profusion’ CIIfREETEMENTR D b vz, TEIFEIFEIT Redbud’ XV Red
Splendor’ T <, “Profusion’ X UV Snowdrift’ [Z4 72V MERIASFE® b vz, TEIFDOTEHF
5tEIE, ‘Sentinel’ THE <, ‘Makamik’ TIEVMEM 255890 bivlz, BEFEDE AR
RS%HL Table 4-3 1CR L7248, “Redbud’ & ¥ Profusion’ T% < . ‘Makamik’ % OF
‘Snowdrift’ 1L 72\ ‘ﬁf’] BRD BTz, ‘Redbud K U Sentinel’ 2331} 2 B ZEDTEIF
SHEECRIZ 3 & B 100% Th o728, “Makamik IHEVVEENRTRD bz, IEFIE
B, s b IS 5 MR E o 7‘: A, ‘Makamik’ [Z#ICBD LT, 7z,
‘Proﬁlsion’)ﬁ’(()“‘Snowdfiﬂ’ IXRREEETEMEDS wu&) biviz, MEFTEEIT Redbud TE <,
‘Makamik’ 2 OV Snowdrift’ 1L 4 22 3o 7o, 872 U OTEZFE i ‘Sentinel’ T < |

‘Makamik’, ‘Profusion’ . ‘Snowdrift’ {372V MEMDFED HiLT,
2003 £EiZ IM1 BICEE AR LEBOABTR EFEELE

2003 FEIZ IM1 BIZEE XK L7z M. X atrosanguinea 20004522 | ‘Jack’, ‘Makamik’,

‘Peachleaf’, ‘Redbud’. ‘Sentinel’. ‘Snowdrift’® 4 ~ 6 FEARHZRBIT B4EF Table 4-4
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4
Table 4-1 Growth of young crabapple trees grafted ants JM? in Morioka.

Cultivar Trunk girth {om) Tree helght{cm) Tree spread (cm) Shoot number{ 0cm
S-vear-old 6—vear—old 7-year-old S—-vear-old 6—vear-old 7-year-old 5-year-old G—-vear-old 7-year—-old 5-vear-old §~year-oldz 7-year-old

Makamik 7.0ar 71la 85a 231.7a 2247a 238.3ah 107.0a 572a 67.2a 23a 23a 17a
Profusion 7.7ab 10iab 145ab 210.04a 22433 273.3ab 127.5a 1388ab 2055hb 26.0a 55ah 1020a
Redbud 11.2b 15.3b 18920 2417 a 286.7a J310.0ab 74.8a 89.5ab 133.0ah 383a 187b 61.0a
RedSplendor = 7.7ab 8.8a 123ab 1933a 221.7a 280.0 ab 10852 189.0b 227.7h 21.3a 14.0ab 343a
Sentinel 7.8ab 8.0a 115a 2500a 29003 328.3h 69.3a g2.0ab 1325ab 11.0a 7.0ab 17.0a
Snowdrift 5.0a 5.3a 7.0a 17678 191.7a 203.3a 48.0a 62.0a 59.5a i4.3a 10.0ab 57a

Z Measured on June 27. ‘
¥ Mean separation within colums by Tuke s HSD testat P=0.05. .
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Table 4-2. Production of terminal flower bud in crabapple trees grafted onto JM7 in
Morioka.

Cultivar Number of flower bud Percentage of flower bud
5-year—old 6-year—old 7-year—old 5-year—old 6-year—old 7-year—old
Makamik 80.7 2* 71.0 ab 153.7 a 60.3 a 560 ab  66.6 a
Profusion 650 a 227 a 186.0 a 935 a 314 a 935 a
Redbud 86.3 a 1113 b 3273 a 78.1 a 745 ab 910 a
Red Splendor 630 a 1253 b 2783 a 62.8 a 768 ab 975 a
Sentinel 503 a 81.7 ab 2283 a 969 a 965 b 898 a
Snowdrift 16.0 a 45.7 ab 790 a 349 a 952 b 70.1 a

? Mean separation within colums by Tukey’'s HSD test at P=0.05.

106



‘Sentinel’ ‘Red Splendor’

Fig. 4-1. Seven-year-old crabapple trees grafted onto JM7 in
Morioka.
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Table 4-3. Production of lateral flower bud in crabapole trees grafted onto JM7 in Morioks.

Cultivar Shoot numker bisomed Percentage of shoot bioomed Numbker of lateral flower bud Lateral flower bud per shoot
5=vear-old 6~vear-old 7-vear—old 5—vear—old 6—vear-old 7=vear-old H-vear-old 6—vear-old 7=vear—old 5=vear—old 6-vear-old 7-vear—old

Makamlk 2.3a% 23a 07a 500a 100.0a 500a 36.3a 12.3a 53a 15.4 43a 35

Profusian 11.0a 33a 453a - 870a 209 99.7a 78.0a 15.0a 223.3ab 8.0a 4.5 8.0a
Redbud 5.7a 18.7b 34.3a 1000a 100.0a 1000a 82.7a 1947 b 4523b 14.4ab 104a 131a
RedSplendor 6.7a 140ab 183a 789a 100.0a 978a 50.0a 117.0ab 2B4.7ab 105ab 8.4a 15.6a
Sentinsl 302 7.0ab 1133 1000a 100.0a 1000a 66.7a 1607 b 207.3ab 2420 - 23.0b 16.8a
S nowdrift 00a 100ab__ 3.7a - 100.0a ~ 10004 1.0a 91.0ab 38.0ab - B.7a 81a

z Mean se paratlonwithin colums by Tukey's HSD testat P=0.05. h
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iR Uiz, BT Redbud TR B A X < « IR T Peachleal R E o723, M. X
atrosanguinea 20004522 [I/N I hx o7z, REiZ ‘Sentinel’ & N Peachleaf T, M. X
atrosanguinea 20004522 | :1:113&1/ MEM DT O bz, BRI Peachleaf & U Snowdrift’
TKR&E . ‘Sentinel' 1/ SV MERBDFED B L7z, 10cm LA EDOFHEEIL ‘Peachleal” K&
U“Snowdrift’ % <, ‘Makamik’. M. X atrosanguinea 20004522, ‘Sentinel’tZ/>72\>
[ 25588 B, £, ‘Jack R OSnowdrift IXRH#E & & b ITEEAEAT B EA
SFRH bV,
TEFDOIEHEF LM OV T Table 4-5 IR Lz, TEFEIIMHE & & Hichnd 5
B ABD I TM, Redbud BE b %<\ DV T Snowdnift’ %<, M. X
atrosanguinea 20004522, ‘Peachleaf’, ‘Sentinel’ |3/ 72V MEMMNFED Hiviz ., TAFED
EHFESMERIT, M X atrosanguznea 20004522 T <. ‘Peachleaf TV ME[M 2358
bivic, BIFIEDFE A U 7 FH#H B ‘Peachleal K UM “Snowdrift TE < | M. X
atrosanguinea 20004522, ‘Makamik’, ‘Sentinel’ {32 72\ ME R 3F8 ¥ b7z (Table 4-6),
- M. X atrosanguinea 20004522, ‘Redbud’, ‘Snowdrift’ {23317 2 REF DIEFF b RIX
SHFER T 100%TH 2T, Hﬁ?ﬁ#—ﬁﬁi\ Rtin & b (TINS5 SRR Do 7228,
‘Peachleaf’ }z2 U¥Snowdrift’ T < .M. X atrosanguinea 20004522, ‘Makamik’, ‘Sentinel’
DR NEm BB O b, BRE D OTEFHFEIL ‘Peachleal TE <, Jack’,
‘Redbud’ . ‘Snowdrift’ I& 72V MERIASFR®H DLz,

2005 FFIZ~ N T A FU, IM7 BICESARKLIEBMOABT R CIESFEEE

2005 BTN T A R EBICEZXAK LT Makamik’, ‘Peachleaf’, ‘Redbud’.

‘Sentinel’,  ‘Snowdrift’ D 2 ~ 4 AR BT B AEE % Hlk L 72 (Table 4-7), BAIC
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Table 4-4. Growth of voung crabapple trees grafted anto JMt in Morioka.

Culthar Trunk girth {cm) Tree helght (o Tree spread (cm) Shoot numker {1 0cm<

4-vear-old 5-vear-old 6—year-old 4-year-old5—vear—old 6—vear-old 4-year—oldb—year-old 6—vear-old 4—vear—old5—vear—old? 6—ysar—old

MX atrosanguinca

20004522 3.3a" 38a 45a 1175a 1205a 111532 48.0a 285a 638a 3.5a 2.0a 3.0a
Jack 4 3ab 47a 56a 155.0a 1670a 1767 a 5373 53.3a 722a 9.7a 6.3a 4.0a
Makamik 45ab 51a 55a 188.3a 183732 1733 a 29.8a 348a 66.7a 17a 2.0a 2.7a
Peachleaf 5.5ab 81a 82a 175.0a 1900a 2050a 6253 62.0a 137.5a 65a 17.0a 17.8a
Redbud 65b 8.0a 106a 1425a 16002 1950a 475a 6453 748a 45a 3.0a 11.0a
Sentinel 3.8ah 40a 61a 1100a 1450a 2125a 5.8a 238a 57.3a 15a 1.0a 5.0a
Snowdrift ’ 6.3b 6.5a 78Ba 166.7a 17B83a 1800a b8.3a 7253 93.0a 18.0a 11.33 5.7a

Z Measured on June 27.
¥ Mean separation within colums by Tukey's HSD test at P=0.05.
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~ Table 4-5. Produgtion of terminal flower bud in crabapple trees grafted onto JM1 in Morioka.
Number of flower bud Percentage of flower bud

Cultivar
4-year—old 5—year—old 6—year—old 4-year—old 5-year—old 6—year—old

- M. X atrosanguinea

20004522 185 ab* 195 a 380 a 900 ab 952 a 841 a
Jack A 273 ab 237 a 730 a 946 b 46.1 a 889 a
Makamik 300 ab 360 a 727 a 685 ab 706 a 96.2 a
Peachleaf . 190 ab 123 a 220 a 396 ab 342 a 244 a
Redbud 487 b 765 a 1200 a 868 ab 704 a 76.5 a
Sentinel 05 a 230 a 250 a 100 a 973 a 605 a
Snowdrift 24.3 ab 46.7 a 900 a 689 ab 993 a 70.6 a

? Mean separation within colums by Tukey's HSD test at P=0.05.
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Table 4-6. Production of lateral flower bud In crabapple trees grafted onto JM1 In Morioka.
Shoot number bloomed Pe rce ntage of shoot bloomed Numberof lateral flower bud Lateral flower bud per shoot

Cultivar

4-year-old 5—year—|:|vld 6—vear-old 4-year-old 5—year—old 6—vear-old 4-vear-old 5—vear-old6—year—old 4—year-old 5—vear-old G-year-old

MX atrosanguinea

20004592 1.0a" 2.0a 05a 100.0 100.0 100.0 19.5a 25.5a 8.0a 18.5 128 16.0
Jack 23a 5.7a 5.3a 100.0a 583a 100.0a 21.0a 38.7a 38.0a 11.3a 6.6a 103a
Makamik 0.7a 1.7a 1.7a 100.0a 500a 1000 100a 12.7a 203 a 15.0a 7.2 118
Peachleaf 05a 11.3a 10.0a 100.0 1000a 500a 155a 243a 214.0a 31.0 13.7a 214
Redbud : 2.0a 3.0a 8.0a 100.0a 1000 100032 237a 32.5a 81.0a 107a 105 89a
Sentinel 0.0a - 1.0a 15a 100.0 100.0 50.0a 0.0a 205a 44.0a 0.0 140 233
S nowdrift . 2.3a 11.3a ' 80a - 1000a 1000a 100.0a 203a - 97.7a 88.0a 8.9a 8.7a 125a

z Mean separatlon within colums by Tukey's HSD testat P=0.05. '
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OWTHRBEEIIRD DN o720, ‘Makamik® DERE MK VMEBEHFERD iz,
BE i Makamik’ 28 b m< . 2FEAT3ImIZE L, DV T Sentinel’ & < |
‘Redbud’ K O Snowdrift’ 11 Eh o 72, 7z, MilEI3 Makamik’ & O“Peachleaf” T &
< #H OFEAERIL Makamik” CEVMEIBFERD Divie, TRIESFHIT OV Trlistn
& & BT U225, ‘Makam1k’7b>§< ‘Peachleaf IIfR & TA 72035 7= (Table 4-8),
FEAESFE L Mn & & BT L7243, ‘Makamik’ TZ <, ‘Peachleaf’ T4 72\ ME[F] 23
B b LT, EHFOTEH LT Redbud’, ‘Sentinel’, ‘Snowdrift’ T < . ‘Peachleaf
TIKHr o> 72 (Table 4-9), FEEFDIEIF AR IX, ‘Sentinel’ T 2 ~ A FAE/F R TT
100% T &H o 1225, ‘Peachleaf’ Viﬂiﬁﬁlo 7

RIZ, M turesii, ‘Makamik’, 77 %% X' X | Nepal Apple Col. No. 85-134, ‘Peachleaf’,
‘Redbud’, ‘Red Splendor’, ‘Sentinel’, ILUEF-1, ‘Snowdrift’, /NEa¥ESRE % AV YT IM7
- RERBNCRBIT S 2 ~ 4 FABOLEE & il LTz, B8 ‘Redbud’, Nepal Apple Col.
No. 85-134, ‘Peachleaf’, ‘Snowdrift’, M. turesii DIEIZ K E <, LUEF-1 XU Red
Splendor’ 23/ & %>-5 7= (Table 4-10), #f & %74 F X X | ‘Sentinel’, Nepal Apple Col.
No. 85-134 OIEICHE < . IWEF-1 R UM. turesii 11EA o 7, I Peachleal TH
& <. ‘Redbud’. ‘Sentinel’, WEF-1iIhIhoTc, FIEORERII/NAEBE.
‘Snowdrift’, Nepal Apple Col. No. 85-134, ‘Redbud’ 1% <. M. turesii, ‘Sentinel’, L
CET R RVERSED bk, Laﬁiszﬁm‘Makamlk’ FHFFAL,
“Peachleaf’, ‘Redbud’. ‘Red Splendor GZ%< . Nepal Apple Col. No. 85-134 i3/ 72
3o 72(Table 4-11), THIFE OIS LFEIL, ‘Makamik’, ‘Redbud’. ‘Red Splendor’,

‘Sentinel’, ‘Snowdrift’ T/ <. Nepal Apple Col. No. 85-134, ‘Peachleaf’, [LIEF-1,
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Table 4-7. Growth of young crabapple trees grafted onto A prunifosain Marioka.

Gultivar T runk girth (o) Tree height (om} Tree spread (cm) Shoot number{10cm$}

’ 2-vear-old 3-year-old 4—vear-old 2-vear—old 3-year—old 4—vearold 2-vear—old 3—vear-old 4-vear-old 2-vearold 3-yearold 4—vear—old
Makamilc 6.3 a2 8.7a 115a 300b 280h 307b 94a - 125b 17548 20¢c 17h 61 g
Peachleaf E0a 72 9.5 217 ab 217 210 1022 126 182 12 abo @ 8
Redhud 53a 65a BGa 1953 18732 210a 26a 43 ab 76a 7ab 4a 274
Sentinel 48a 6.5a B8.9a 210ab 2203 267 ab 27a 39a 77a da 1a 1%a
Snowdrift 48a 6.2a 78a 152a 180a 183a 42 a 60 ab 80a 13 bc 7a 123
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Table 4-8. Flower bud production of young crabapple trees grafted onto M.
prunifolia in Morioka.

Cultivar Number of terminal flower bud Number of lateral flower bud

: 2—year—old 3—year—old 4—vyear—old 2—year—old 3—-year—old 4-year—old
Makamik 00 & 16 a 198 b 16 a 108 a 155 a
Peachleaf 00 a 0 a 3 a 0 a 3 a 30 a
Redbud 10 a 21 a 85 ab 12 a 47 a 101 a
Sentinel 03 a 18 a 43 a 17 a 15 a 139 a
Snowdrift 1.0 _a 16 _a 62 a 9 a 75 a 116 _a

'* Mean separation within colums by Tukey’s HSD test at P=0.05.
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" Table 4-9. Terminal flower bud production of young crabapple tree grafted onto M. prunifolia in

Morioka.

Percentage of terminal flower bud Percentage of shoot bloomed®
Cultivar

2-year-old 3-year—old 4-year-old 2-year—old 3-year-old 4-year—old
Makamik 0 a 748 a 73 a 100 b 63 a 97 a
* Peachleaf 0 4 0 i 0 a 33 30
Redbud 75 a '91 a 87 a 75 ab 100 a 100 a
Sentinel 33 a 82 a 9 a 100 b 100 a 100 a
Snowdrift 67 a 93 a 80 a 67 ab 100 a 100 a

Z Percentage of shoot which had lateral flower buds.

¥ Mean separation within colums by Tukey's HSD test at P=0.05.
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Table 4-10. Growth of youngcrabapple trees erafted onto JM7 in Morioka.

Gultivar Tree Trunk eirth cm) Tree height cm) Tree spread em) Shoot Nunber

Nutber 2-vear-od 8-vear-od 4-year-od 2-vear-od 8-yeer-od 4-vear-od 2-vear-od 3-vear-od 4-yeer-od_ 2-vear-od_3-year-od 4-vear-oH
M. turesii ) 5.1 abcz B.6bcd 11.4bc 153 be 162ab 190ab 71 ab 123be 181 ab 32a 14a 28.6a
Makamik 3 4.3 abc 84bcd 10.1abc 225¢ 23tbc  240bcd 67 ab 118 abe 184 ab 53a 23ah 41.0ab
Nagasakizumi 5 5.2 abc 7.4 abc 9.9abc 215¢ 255¢ 282d 51 ab 97 abc 1394 90a 80¢ 2404
;’g_"ﬂﬁ”'ﬁ Col No. 7.3¢ 88bcd  12.6bc 180 be 203abc  264cd 72ab  141c 175.ab ) 1434 53.0.2b
Peachleaf 3 6.3 abc 10.0d 12.5be 188 be 189abc  2650bcd 92b 157¢ 236b 97a 7.7bc 23.0a
Redbud 3 5.8 be 86cd 14.3¢ 195bc 209abc 248bed 26ab T4ab 1244 5.3a 3.3 abe 60.7ab
Red Splender 3 4.0ab 6.5 ab 8.8ab 170be 186abc 203 abe 48ab 104 abc 1784b 37a 234k 8.0
Sentinel 3 3.7 ab 6.5 ab 9.9 abe 190 be 205be  273¢d 14a 62a 942 1.3a 0.7a 2224
Shandingz -1 & 23a . Bda 6.7a 77a 126a 1624 18a 77ab 983 27a 1.7a 20,02
Snowdrift 1 45 8.2 12.5 170 220 250 40 63 140 2.0 1.0 74.0
Xiaohuanehaitans 5 4.7 abc 90bcd 10.9bc 116 ab 211ahe  222abed 56 ab 133 be 167 ab 53a 6.0 abc 27.4b
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Table 4-11. Terminal flower bud production of young crabapple trees grafted onto JM7 in

. Morioka.

Number _Number of terminal flower bud _ Percentage of terminal flower bud
Cultivar of tree .

examined 2-year—old 3-year—old 4—~year—old 2-year—old 3-year—old 4—year—old
M.turesii 5 00 2 34 a 554 ab 00 a 147 a 919 d
Makamik 3 03 ab 11.7 ab 573 ab 500 a 439 ab 889 d
Nagasakizumi 5 00 a 290 b 634 ab 0.0 742 b 559 bc
Nepal Apple Col.
No. 85-134 4 00 a 6.0 a 03 a 333 a 206 a 01a
Peachleaf 3 00 a_ 60 a 1077 b 00 a 137 a 498 b
Redbud 3 03 ab 127 ab 710 ab 333 a 385 ab 844 cd
Red Splendor 3 07 ab 16.3 ab 63.0 ab 66.7 a 352 ab 906 d
Sentinel 3 10 b 120 ab 443 ab 500 a 349 ab 912 d
Shandingzi—1 5 00 a 00 a = 253 ab 00 a 00 a 53.1 bc
Snowdrift 2 05 ab - 35.0 500 a - 97.2
Xiaohuanghaitang 5 04 ab 40 a 36.0 ab 00 a 171 a 390 b

% Mean separation within colums by Tukey's HSD test at P=0.05.
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/NS TIERWBEM DR DT, MAESFEAFTHEIL, Makamik’, FH 9% X
| 3. ‘Redbud’, ‘Snowdrift’ M. turesii TZ < ,Nepal Apple Col. No. 85-134, ‘Sentinel’,
IEF-1 TORVMEMFE 8 & L7z (Table 4-12), BEEDTEZHES{LARIZ, M. turesii.,
‘Makamik’, FH %% X3, ‘Redbud’, ‘Red Splendor’, | ‘Sentinel” Cigd> > 7228,
Nepal Apple Col. No. 85-134 [ZfReEETEIED TR0 b i, BAEHFEII% < @nnﬁ’fﬁf
IO L 72235, M. turesii, ‘Makamik’, “Peachleaf’. ‘Redbud’,  ‘Snowdrift’
T%< ., Nepal Apple Col. No. 85-134, [UETF-1. /NEUEHE CTHORVVERAERD b
7oo B 72 0 BRAEZFE IS ‘Makamik’, ‘Red Splendor’, ‘Sentinel’ T < . Nepal Apple
Col. No. 85-134, ' lWEF-1. /NEHEK THRWERPBD b,

2006 4FiZ IM7, IM8, <A T A F‘ﬁﬁ‘i:&“%“* LT DAR R OMEIEE £

FEREERICERINZEE Y 577 v 7V 3EABOAEFIL Table 4-13 1TRT &
BYThHD, BEITMakamik’ /v ANTA KT AALBR—N [T A KT,
“‘Snowdrift’/IM7, FH ¥ XI/IM7, ‘Snowdrift’/TM8 DIEIZ K& hxo7zs,  ‘AA
R—/L" [IM7, ‘Makamik’/IM8, M. baccata 79091/IM7 (I/NS o Tz, B&EXF 4
FXI/MT, ‘Makamik’ /AT A RU AAR—N [=ANRTA Ry, F T
¥ X I/IM8, ‘Makamik’/IM7 DIBIZE < 2mEBX N, ‘AL RN [IM7 13K
ole, BiEiL Makamik’ TRE L, AL R—NV T/HED o7, 10cm LA EDOFH
WEZ, Makamik’ /< V" A R, ‘Snowdrift’/TM8, ‘Snowdrift’/IM7, M. baccata
79091 DNEIZZIn>Teds,  ‘AAR—NA IINTHLOBEAREHEA LGS THLA 7R
Nofz, ‘Makamik’ B R ‘A A R—/V" Tik= /L \SERER IM ZREARERBH
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Tahle 41 2. Lateral flower bud production of young crabapple trees grafted onto JM7 in Morioka.

Shoot number bioomed

Percentage of shoot bloomed

Numberof lateral flowe r bud Lateral flower bud per shoot

Culthvar 2—year—old 3—year—old 4—vear-old 2—year-old 3—vear—old 4—year—old 2—-year-old 3—vear-old 4—vear—old 2-vear—old 3—vear-cld 4—vear—old
M. turesii 1.0¢7 14ab 282b 1000c . 10002 100.0¢ 14.0ab 15.4a 405.0b 14.0ab’ 73a 148 be
Makamik 1.0c 23 abc 307h 833 ko 100.04a 97.2¢c 23.3b 26.0a 3508.0b 23.9b 11.0a 120hc
Nagasakizumi 1.0c 74c 280b 1000¢c 81.3a 96.0c 14.0ab 60.8ab 250.2b 14.0ab 74a 92h
Nepal Apple Col. 03

No. 85134 .3ab  135d 05a 25.0ab 938a 1.3a 05a 133.3b 05a 05a 9.9a 03a
Peachleaf. 03abc 7.0bc 20.3ab 33.3abc 926a 100.0c 03a 68.0ab 416.3b 03a B8.4a 212¢
Redbud 1.0c 33abc 297hb 1000c 1000a 1000c 13.0ab 28.0a 354.0b 13.0ab B83a 121 be
Red Splenclor 1.0¢ 23abec 203ab  1000bc 1000a 988¢c 29.3b 15.0a 285.3b 29.3b 8.4a 142hc
Sentinel| ) 1.0c 07a 1563ab 1000c 1000a 1000¢c 247b 70a 27117b 247h 105a 185¢
Shandingzi—t 0.0a 1.3abk 87ab 00a 66.7a 91.7¢c 0.0a 6.3a 150.3ab 00a 37a 124 be
Snowdrift 1.0c - - 28.0 75.0abc - 100.0 15.5ab - 358.0 15.5ab - 123
Xlaohuanghaitang 0.8 b 5.0abc 21.5ab B80.0bc 85.7a 64.2b 5.0a 40.5ab 133.0ab 5.0a B.1a 6.2 ab

z Mean se paratio n within colums by Tukey's HSD test at P=0.05.
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Table 4-13. Growth of 3—year—old crabapple trees grafted onto JM7, JM8 and M.
prunifolia at Morioka in 2008.

Cultivar/rootstock Tree Trunk girth Tree height Tree spread Shoot number

number  (cm) (cm) (cm) (10cmX)
M. baccata 79091/JM7 9 6.9 ab 1611 pc? 994 bc 40.3 cd
Makamik/JM7 3 7.3 abc 2083 cde 145.2 de 29.7 abcd
Makamik/JM8 2 6.4 ab 175.0 bcde 143.5 cde 37.0 abed
Makamik/M. prunifolia 3 104 d 2250 de 1708 e 60.3 d
Maypole/JM7 4 59 a 1075 a 384 a 53 a
Maypole/JM8 5 69 ab 1570 abc 413 a 58 a
Maypole/M. prunifolia 4 98 cd 2113 de 46.3 a 93 ab
Nagasakizumi/JM7 3 8.7 becd 2350 e 107.2 bcd 31.7 abcd
Nagasakizumi/JM8 3 75 abc 2100 cde 97.5 be 250 abc
Snowdrift/JM7 4 9.1 becd 181.3 bcde 104.6 bed 56.0 cd
Snowdrift/JM8 4 85 bed 171.3 bed 97.8 be 56.5 cd
Snowdrift/ M. prunifolia 3 8.0 abcc 1450 ab 89.8 b 38.7 bed

? Mean separation within.colums by Tukey's HSD test at P=0.05.
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HRTAEBBRREFCTH o2, ‘Snowdrift TIXZ D & x0T, TEHFIEFEIX T
%%iimm\smWME?§<\‘f%ﬁ—»*\m@mmkﬁyﬁm@mﬁ%b
b7z (Table 4-14), TEFOEHENLLRIX, ‘Snowdrift’ THWL . ‘A F—L" TE
WEMAERD bz, BARBITIXIM7 KUNIMB 23 V3T A RUIZHARTEHEFED
TEFESERPBVMER DR bie, BRABFEEFHENL, Makamik’/~ V3T A
R, ‘Snowdrift /M8, ‘Snowdrift/<~ /A 3\ A R TEL, ‘AL R—)N" ThHi
VWEEASER O b vic, BFDOIEHF BRIV ThOMRB L ®mro T, BRI
‘Makamik’/'\’/l//*‘ﬁff R Y3 X 2 /IM7, ‘Snowdrift’/~ V3T A4 R TEL
‘RA RNV ZD TR0, BRE T2 D AR RIITAEEREPBO bR hro Tz,

4i% £ =3

BARDAET L IEHE AN

9 57Ty INEOEHERRECRHT S BEL LT, REICHET 52 &
L AR B R (R 708 B ARSI & B AT B MR AR BB,

Uvﬁbﬁ%ﬁﬁﬁﬂﬁﬁgf%b\%ﬁﬁiofiﬁéotMBﬂ%QMM%
BEANT 12 SEOIEE) VIMOEBTRHEL, #HRE— RO ST O
BB . CFAR PR, R BN Z LB O L, F 72N S (1993)
i 4 4EA > M9 I & HERBHC o\ CRER RO SIS & Holie L, B0 <5
U’ %100 & LTZE4E. BEOF “ON5° TiL48 LRELDRKESTHoTz
LRATND, 2577y A EREHERE LTRHAL TV Bd, &
BihfE X B RS ERE T, BE LR 5, Wilson - Elfving(2004)i%, 7 57
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Table 4-14. Flower bud production of young crabapple tree grafted onto JM7, JM8 and M. prunifolia at

Morioka in 2009.

Number of Number of Percentage Shoot  Percentag Number =~ Lateral
. . . of lateral flower
Cultivar tree terminal  of terminal number e of shoot flower bud per
examined flower bud flower bud bloomed ° bloomed b
ud shoot
M. baccata 79091/JM7 9 10.7 ap* 63 bcd 80 bcd 94 a 73 ab 9.7 a
Makamik/JM7 3 1.7 ab 48 abcd 6.7 abcd 95 a 87 ab 132 a
Makamik/JM8 2 6.0 ab 48 abed 4.0 abc 79 a 58 ab 127 a
Makamik/M prunifolia 3 6.3 ab 28 ab 120 d 83 a 128 b 11.7 a
Maypole/JM7 4 6.0 ab 22 a 30 ab 100 a 25 a 83 a
Maypole/JM8 5 44 a 29 ab 26 a 83 a 20 a 74 a
Maypole/ M. prunifolia 5 32 a 14 a 6.0 abed 98 a 72 ab 118 a
Nagasakizumi/JM7 3 19.7 b 57 abed 9.0 bed 92 a 140 b 154 a
Nagasakizumi/JM8 3 7.7 ab 45 abc 5.7 abed 93 a 89 ab 158 a
Snowdrift/JM7 4 13.0 - ab 72 bed 8.8 bed 80 a 90 ab 117 a
Snowdrift/JM8 3 16.3 ab 85 cd 110 cd 92 a 81 ab 6.8 a
Snowdrift/ M. prunifolia__ 3 14.7 ab 100 d 10.3 cd 100 a 131 b 12.7 a

? Mean separation within colums by Tukey's HSD test at P=0.05.
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7o TNV EBEOBBIZOWTHEL, v v ia U X I IENE< . ‘Dolgo’.
“Profusion’, ‘Snowdrift’ (X FHEEE, ‘Redbud’tLXo088, Simpson10-35 (EFH & LT
o —H. 2 ZTT y TMIRFOREEN BRI Th DT OFFEME L L~ THE
£BHIEBRBESNTBY, 7577 v 7O Hillier’ & U Aldenhamensis i1, 4
FEAE O MM106 BEEFB CHE L7 RE . BEFMTED ‘Cox’s Orange Pippin’ &
~CREIEKR D 30~T0%FREE T o 7o(Williams and Church, 1983), AFHBR T,
‘Redbud’. ‘Peachleaf’ . 7~ # 3 X X | Nepal Apple Col. No. 85-134 & THENH L |
‘Sentinel’, M. X atrosanguinea 20004522, [LITEF-1 [IMZB DT ERISBFED b7,
‘Sentinel’. M. X atrosanguinea 20004522 [ZHAD SIEFHEROEN T & BBEME
To—REEZZ Nz, iz, ‘Makamik IZHIHEENEBR ThH o722, BILHEE
(e BN T B IR ASERD Bk,

—F., VI TEARORAIZ L > THEAEOBBFBEH B ARETH L, MER
DERRE X o>HiF & L THatton, 1917), Y > =TT & L T4EHMED MM % 57K (Preston,
1966). M ZEMED P FHt(Pieniazek et al., 1976), & LAEFEME S A3 5 IM AR (Soejima
etal, 1998y DV MLREN R K BOFARAEE- Y v TAARER SN,
DUVMEED SR E LTA Y X TITBHOVEM, M.27, 3426), DUMEM26), ¥
DUVEM.7, MM.106), & & 5 HEM4), & X 5EM1, M2, MM.104 , MM.111),
B& X H5HEM25, AT A FU)D 6 BRBEIC KAl ST E 72 (18, 1982) , &l
TRELIZHMMPL HEEN D X 51272 Y | International Board for Plant Genetic
Resource (2002) T8\ WE(3426), #& O\ MEM.27, Bud.57491), DV MEM.9, Bud.9),
Oy EM26, M7, Ottawa 3), FHEIMM106), FZ x HHEMM111), ¥ x5
PEM.25, A2), Bx x oM (VU I3EER) BE x 5‘&(1\/[.12)@ 9B S
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nNTWn3, o, BBETERINZ IM ARIZOWVWTE, ML, M7, IM8 i
MOEMLA FHY . M2 i3V MEBARIZ D88 S LTV B (Soejima et al, 1998), TM1
KEOIM7 iEM9 & & M26 BOFRICHET D25, IM1 i M9 IZHE<  IM7 i3 M.26
IV ORE X L7225 (FH - F, 1998; H 5, 2002) , 72, IM8 AIIM.26
MYOKRE ST, IM7 LY BBRERE 22 (FME - #1, 1998, FIES, 2005) .
DUMEEEOM MO TR & OB A DO LHRIEC X - TSz
B/WTHHEEB8HD (BHD,1981) , —FH, ‘SL7 EOWmBLRGEELM26 5L D
M A DU CIMBIERIC 2 0 T ¥, SEETAREL 2oT W, /57Ty
TNCET 2 EARROBEIIDRVB, AXVRTEI FTT v INVOEEEZR
FHET B T2 I M.26 0 MML106 ZD¥DVMERTR, & BbITik X 0 #3872 M25 AR
DRV BTV D (Williams, 1975), ARBRTIX M1, M7, IM8, <A TA FU
BEHELE, BREMED ‘SAZT (HEHD, 2002) X VaFId—nA (B
5,2005) & IM1 DHLAADE CHBERSEE SN TVNB LS, 57T v
MZBNTHDOVMERE DRV M1 BAR TIIEFOF ML L 0 #ERTH Y 5K
A CHIEFOMRBE LV LB DT, £, 7777 v T MIRR A HR&H
REHFIC L > THHEENBEZICMZ b, BRENELEE LRERBREX
Aﬂlﬁkéﬂ5NMMMmmc@me%L;ﬁXVWNﬁ4F7ﬁTﬁmhMMK
RF ¥ X I ZOBBRENGREOMSLE O CTiL, FIHIAERIHER T E#S
CEIET B ORIV, BEESLED Bk X R TREMERSH 5, Z0fb, #
BOMNI T Ty VBB M BEOLWEBARZEAL, M X
atrosanguinea 20004522 R>*Sentinel ZRBD TV ETETIL~ LA A K 75 DIREY

BAR, HD0E IM2 Z0¥EDbWEEABRBEL TS EEZ NS, Williams -
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Church(1983)iX MM.106 X ¥ OVWMERREDBOWERKIIMBABHL kb, 757
ToTINAOEARE LTIHES2NE LTWEHE, BBEDRBZRZISBEMH T
M7 BEREODVEER G BBORVGTE L DAL E DO TIIRANRETH A
.y | |
KRROBEND, 7577 v P RO LT R OIS E A BT 54 &
Table 415 DX 5 IR D & & b, BEETR A L LT 3 ORMERETR L, +
72t ‘Makamik’. ‘Redbud’, 7 HH¥F X I, ‘Red Splendor’, ‘Snowdrift’ [IA5E
BH~IRT, D OMEFE AN R RIF2SEHE TH S, 1D DMEICIL IMT
BEODWEAKR, EilEbVEEARYBET 5, M. X atrosanguinea 20004522 &
,Uﬁ“Sentinel’&iﬁf%rﬁ‘iqﬂfv%%%\- TEFSERBE. T b DMEITITEDVHEAAR
EhiE~eARTA FYD X e BBEAREHEMT 5, Nepal Apple Col. No. 85-134,
‘Peachleaf’, /NERMEFEIIMBDRND, EFFLEEIRRTHY | hroREFEMERN
HoMEHTHD, ZhOOMMEIEHE L L TES VWA, ERT 58 M7
BEORMETCEEET 5DV AR EHAT 5.,

5. # =

M R, SANIA FUEDWMEBREDORRBARNCEEY 577 v INVEES
AL, B - EAMBAEDRIC L DHADETROEFEEMELZ R LT,

‘Makamik’, ‘Profusion’. ‘Redbud’. ‘Red Splendor’, ‘Sentinel’. ‘Snowdrift’ %
FAWT IM7 BIHZBITS 5~ TEABOLLEZ1To 72, ‘Redbud’. ‘Profusion’.

‘Red Splendor’ X ‘Snowdrift’, ‘Makamik’ IZ X CTEFEBEHF TH -7, ‘Redbud’,
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Table 4-15. Summary of vigor and flower bud production of crabapple pollinizers in

Morioka.
Production of Percentage of Production of Percentage of
Cultivar Vigor terminal flower terminal flower lateral flower shoot lateral
bud bud bud flower bloomed
Jack Intermediate Intermediate Intermediate Intermediate Intermediate
M baccata 719091 Intermediate Intermediate . Intermediate Intermediate Intermediate
M. turesii Intermediate Intermediate Intermediate Intermediate High
M. X atrosanguinea : Intermediate . . .
20004522 Weak to low High Intermediate High
Makamik .Vlgorous. to . High t? Intermediate High Intermediate
intermediate intermediate
Maypole Weak Low Low Low Intermediate
Nagasakizumi Vigorous High Intermediate High Intermediate
Nepal Apple Col. .
No. 85-134 7V|gorous Low Low ‘ Low Low
Peachleaf Vigorous Low Low Intermediate  Intermediate
Profusion Intermediate Low Intermediate Low Intermediate
. . High to . .
Red Spliendor lntermecilylate High intermediate High High
Redbud Vigorous High Intermediate High High
Sentinel ln_termedlate Intermediate High Intermediate High
to weak
Shandingzi—1 Weak Low Low Low Low
Snowdrift Intermediate Intermediate High t? High High
intermediate
Xiaohuanghaitang Vigorous _Intermediate Low Low Intermediate
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‘Red Splendor’, ‘Sentinel’i, ‘Makamik’, ‘Snowdrift’|ZEhER U CIHEIFEAN BT
Hole, ‘Profusion’ (ZIIREFEMENBD bz,

M. X atrosanguinea 20004522, °‘Jack’, ‘Makamik’, ‘Peachleaf’. ‘Redbud’.
‘Sentinel’, ‘Snowdrift’ & AV T IM1 BEAMIZIIT 5 4~ 6 EEBMDEET Z ik L
7eo M1 BERBITEMRITHEE D TF 057283, ‘Peachleal’, ‘Redbud’ & U¥Snowdrift’

X M. X atrosanguinea 20004522, ‘Jack’. ‘Makamik’, ‘Sentinel’\Ztb-_TAF Mk
Bl M H3F8 B A7z, ‘Redbud’ & UM Snowdrift’ I, ‘Makamik’, ‘Peachleaf’, ‘Sentinel’
(ZHEANTIEF DB AEDBZVEMFEBD bz,

‘Makamik’, ‘Peachleaf’, ‘Redbud’, ‘Sentinel’, ‘Snowdrift’ ZH\ T/ DA K
g BEBICIT B 2 ~ 4 FABOLEE 2B Uiz, BIOAT I Makamik 23 b
B THY, DV TPeachleal DNETH o724, ‘Redbud’, ‘Sentinel’, ‘Snowdrift’ i
DR o7, %%@%él‘i‘Redbud’\ ‘Snowdrift’, ‘Makamik’, ‘Sentinel’ % R4 T
>72M, ‘Peachleaf’ f?i’%‘ 77, |

RIZ, M. turesii. ‘Makamik’, ‘Peachleaf’, ‘Redbud’, ‘Red Splendor’, ‘Sentinel’,
FHYF X2, IUEF-1. /hEHEF. Nepal Apple Col. No. 85-134 T IM7 A
RARcBIT S 2 ~AFEABOAFTZHE LT, ‘Peachleal’ . 7 H#F X I, Nepal
Apple Col. No. 85-134, /NEHEH, ‘Redbud’ DAEBTNBRIF TH o8, IWEF-1 iX4E
BLolz, TEFDEAILRed Splendor’, ‘Sentinel’, ‘Makamik’, 7 HH¥F X I T
B ToHo7=73, Nepal Apple Col. No.85-134, [UEF-1. /NEMEFEIILS - T,

TG ORRN D, EEROERE I E B LRI 5 A 7L LT3 08
i Z R LTz, $72bb, ‘Makamik’, ‘Redbud’, 7 ¥ F X3, ‘Red Splendor’,
‘Snowdrift’ IXBAN P ~TR T, P OEFEEMEP BRI RGERETHD, I
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LORBIZIE M7 BEODWHERAR, LR ¥EDLVWEEAARBET S, M X
 atrosanguinea 20004522 % UNSentinel (EAHE M ~F5C, TEIHESMEENRE D, Zhd
DORBIZIIEDWEBARELI~AARAIAL FUD L S RBBEAZHERT S,

Nepal Apple Col. No. 85-134, ‘Peachleaf’, /NERVEZEIIBZENINA, FBFEAITR

BTHY, P OREEEMERHLMEHTH D, TNDLDOMEIRHW & L THES
20,
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FBOSE BRLIREEFEHNMED U AN ZARZEOHEH

1. #

i}

75 TT TR ENRELL BCRTIHBEMR L LTo AR &L EEB
PHBEHMICHERIN TN D, LEL, 7777y NMEI M REREOREERER
BARICEER LEBEOREECEIAROAEETRENHE STV 5 (Campbell,
1962), X BT, 77T T v T NVOEAZFEMEOEARE LTHWEERICEEL
BRNZERHDHTD, JradDERE LTHESNTI 29 o7, FETIX 1930
FREBDIT, TAYIDPBEALL ‘HoAT V- FTIVX R R RE—F T
FU xR BEEOY I EES Lk 25, S5 LT HIERE
Beipol, TNEEBESHEFIN, EALE RF—F 0T -FTU TR R
VY IADEETANAEZRELTEY, AATELAVLNTE AL FY
B R4S Apple Chlorotic Leaf Spot Virus (EA N ACLSV & 529) iZxt L THRIRIETH 1 |
IV A R EAKIX Apple Stem Pitting Virus (BAT ASPV & 389) (&% U CHRR
MG o le o, BHERIC LT IA L ADBY: L. BANET LT & ARET
%otwmmqwﬂkidiAGﬂVKMVWNﬁ4P7Kﬁ%%E:T%%E@
TERYT 2 R/ENH Y. BIETL ACLSV HilR, BREIL ACLSV wILN\ETER &I
EnTna,

VU AOHARERY TT T v TNVDOEEY A NVARIHT BB OVTIEEW
ONDHBENRDHY . BFEMLE L EHEMMERSFET S LMo TND

(Campbell, 1962; Fridlund and Aichele, 1987) , £7=. BREDOEOREOTITITE
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BUANADOEEMEYE LTRSS TS b DR 5H 5 (Fridlund, 1980; HIHE- (L0,
1982; WTH, 1995; Howell and Mink, 1996), |

EHEAGELEMICEATIRIC, BATEATIHE LEERCEEX TS
FIERD 55, L2 L, MEEOERICIEEERICL > TREL W EBEFE» b U
A WABEGeT B 2 L D3 B (Williams, 1975; Williams « Church, 1983), 7z, %<
DY TTT v TNRERY IOBETANRIIR LTERMETH Y | MBEFE
BITZeBmbnTWa (Way, 1978) ,

FICABETCIHBIKLIZY 577 v 7 VORGEHLERFICN LT ACLSV,
ASPV. Apple Stem Grooving Virus (CAF ASGV L509) Z#HME -1k 3STEEA T
L. BIEY A NV RITHT 5 BRtERECRIEEY & ORBOEVITOVWTHREL
7o

2. MHRRUHE

BHRBROBE IHICBIT 2B EAREERAETFRI

2003 4 4 1 12 BRI R O— B0 4 MR ST BARY ¥ Thi A
BAMNC 777 vy TN e@#EE L, SEREERRVCEOROFHESEHMA DL
RBPIZOWTHAE L, BEZSICHAWES 277 v 7 )VETEIX M. Xatrosanguinea
20004522, ‘Jack’, ‘Peachleaf’. ‘Snowdrift’, ‘Makamik’, ‘Redbud’® 6 HFETH
B, £f. 2005 4 A i, BEATO 2 @HICSVC, FRICETEY & by Wa
ABNC 2 Z 77 v PN EmEE L, BMEAEERROE ORDOAEFRIIZDONT
FAE L, BBEE LI 777 v IV, FHF R . ‘Red Splendor’, /NEEHEE,
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JUEF-1, M. turesi, ‘Sentinel’® 5 FETH D, S HIZ, 2006 45 A IZREMTTD 1
EHIC. M. bacoata 79091 DEHEEET, BEABERROE OhOEFRIE
?EE L7,

AFRIEHEICREZITO. 1B THOAEFL TV IR H55E8ITEF L HE
L., BEOEFRL L TR L, BEEREERIBIARLIAEPOESE LK
¥oEEERL, RAIL UCTESARYEDOLFIITELITo 7208, 2003 EOFEE
BHZOWTIIEBEE R 2ERICAEZITo 7

FHERMEICSH S U A VA OBRERER

EHERMEERO TERDOI ST T v INOBIET A VRIIHT 5 EZ MR
LI T B72, 2007 4£4 A IM7 BICEHES 77 v VO #EE 21T
&bz, RIETFERTRBRENLT — LMRFD ACLSV (FER) . ACLSV (&
FER) . ASPV, ASGV 2 ZNEhHEMTREL OV IMOBKREIIFE5A L
AT M7 DERBIZERE L TOANVAZER L, £/, ACLSV (Hi#ER) .
ASPV. ASGV % FIRFICEEY 5 SEABRAC OV T bRAE1To 7, #AL
25 7T v FIVIL M. baccata 79091, ‘Makamik’, ‘Sentinel’, ‘Snowdrift’, ‘Redbud’.
M. X atrosanguinea 20004522, FH %X 3¢, FBAIEL L THIEEY D MO-65
K UNM. hupehensis % FV T (B9 - 1A, 1982; HTHH, 1995),

2008 45 A & 10 AICER UM ORBEIEZITS & L bIT, ASGV ORREZFT
s 27D, BEEARMEER L., HEREERICESARTMOBE 2Rk L ORBBIE

1ToT,
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3. # B

BLHERBR O S TN BT 5B EATEE K U OAFIRE
‘ 2003 FEOBEIHIIRBITAEIAR2HEB OIEEFEREIL, ‘Peachleal’, ‘Snowdrift’,
‘Makamik’ ‘Redbud’ I T0% LA & @mdo 7o, Tack’ i 42.5%. M. Xatrosanguinea
20004522 1% 0% T > 7 (Table 5-1), M. Xatrosanguinea 20004522 {324 &£ D BT HiH
O, E OBIEMNEZRZ L THE L7z (Fig 5-1), EMEOEFRICONT
it Jack’ CRBICH OREFER L, 5EEM TiE 25%OEMAERRL o7z,
‘Peachleaf’, ‘Snowdrift’, ‘Makamik’, ‘Redbud’tL 75~100% &\ 9 BWAEFRT
HoTz,

2005~2006 FEDFHE EHIC BN TL, BERYEOEERL, FHF* 23, /h
BB, ‘Sentinel’?S 60%LL I & LHEREYE < | £ DMLD 4 BFEIZ DOV TS 50%FR2E T
& oTz(Table 5-2), 3FLERFOEMAEFRIZ, TV HFXI, Red Splendor, M.
baccata 79091 1 100% & & < /NEEMESE . ILEF-1.M. turesii 1% 50% T Y | ‘Sentinel’

2B E L 0% E Ao T,

A RRICRT 5 U A LA DEARB

ﬁ%iﬁ&%ﬁ%ﬂ% SBERAIZ OWCY IDBTEV ANV AD ACLSV (F@RE
&i?%f%) . ASPV, ASGV ZHM% /i3 3TEBA THEMEET o7, ACLSV (EFi#
F) BB LIRR, Makamik' ICRHIEIC ARV EERSTRD DI, EROVEVEA
XD HFE TR b iz (Table 5-3. Fig.5-2), ‘Sentinel’ &if&ﬁ"ﬁﬁfm&ﬁﬁfm L R
B, Bolh, —HTIIXEEPIBO O, Redbud TrivMNELK UFEE
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Table 5—1. Graft take and survival of top—grafting crabapple trees in 4 orchards.

. Percentage

Cultivar

of graft take®

Percentage of orchard which tree survived

2-year-old 3-year-old 4-year-old 5-year—old

M. X atrosanguinea

20004522 °
Jack 43
Peachleaf 76
Snowdrift 91
Makamik 76
Redbud 78

75

100

100

100

100

50

100

100

100

100

50

100

100

100

75

25

100

100

100

75

* The data was investigated a year after grafting.
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Table 5-2. Graft take and tree survival of crabapple top—grafting in 2
orchards.

_ Percentage Percentage of orchard which tree survived
Cultivar
of graft take 1-year—old 2-year-old  3-year—old
Nagasakizumi 88 100 100 100
Red Splendor 49 100 100 100
Xiachunghaitang 61 100 100 50
Shandingzi—1 - 47 100 100 50
M. turesii - 50 50 50 50
Sentinel 73 100 50 0
M. baccata 79091 50 100 100 100
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M. X atrosanguinea

1. Top necrosis of

Fig. 5

tree.

2

‘Jonagold

20004522 grafted onto
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A BIERDFRBY BTz, M. X atrosanguinea 20004522 [ZB W TILBRE. T4 2%
F—r, ZTH, FEPBO b, HIEEHDO MO-65 KX M. hupehensis {1
ACLSV RBRHTHRD b 5B RIERPBD b ALz, —F. M. baccata 79091,
‘Snowdrift’, FH Y F X IINTIXHRYAEFRD bed o7, ACLSV (BIER) hHfE
L7z, “Sentinel’ \Z B BE SRR b7z, ‘Redbud CTI/NE(L, EEDHRE
L3588 b, M X atrosanguinea 20004522 \2%F LTk, BFBEA. FRBE. 2%
BEDSRRY B AV, M. hupehensis \Z%F L CHISERIL, 2 Z8E, REEBFED bz, €
DD TR TIHERD RO b iedr o7, ASPV ZHEE L%, ‘Sentinel’ Tid I
mER., BERER. BEXZ1XRO 5N, M X atrosanguinea 20004522 TiX5efs
., 2%, LB, BOEFEEEBRRD BN, MO-65 XM, hupehensis TiX
2 T B O R R AER AT biviz, £ OMO ST CIHERBFED bz o,
A%GV%%@LK%%\MXMMM@WMQ%MQZ?@@%%%\%ﬁ“\ﬁé
DHREALDBTRD b T, MO-65 TIIBERO0FHE U . M. hupehensis TIL X % 5%
DEITRBIT DIERPLEEARTICHVER TE 2ZFEPRBO DN, £DIEOMFE
TITHREIIEED biviginofz, ACLSV (Bi@#%) . ASPV, ASGV D 3DV A )V
AEBERE LT RER, Makamik’ TIIARBEAFRD B A7z, Sentinel’ TIXIEMEL, iR
AR, BRRBEADNIEAE LT, ‘Redbud TIIBBRET & & biz, BRSO/NELIFED
b7z, M. X atrosanguinea 20004522 “CIIHE5E L7z, M. baccata 79091, ‘Snowdrift’,
TV F X I TIIREBEBD bhvigdoTz,

INBDIZ &M B M. baccata 79091, ‘Snowdrift’, AV F X I L IEOBE YA
WA LTI TH 5 2 L B b T2 o 7, ‘Makamik’iX ACLSV HiEBRIZD

HREZMETHY . ‘Redbud’ i ACLSV @R R OBERICH LTRESZHETH - T,
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Table5-3. Sensitivity of crabapple cultivars to latent viruses.

Inoculated viruses

Gultivar ) \ ACLSV (hormal?
ACLSY (hormal) ACLSY (latent) ASPV ASGV (scion party ASQV (grafting part) SASPV+ASGY
M. baccata 78091 None None None None Not tested None
Makamik Leafred spots. None None None None Leafred spot
deformed leaves
Chlorotic leafspots , Terminaldieback,
. Epinasty., bark .
\ , leafred spots, Chlorotic leaf ) epinasty,
Sentinel necrosis, tree None None .
deformed leaves, spots \ chloroticleaf
. decline
necroticleafspots spots
Snowdrift None None None None None None

Tree decline. leaf
Leaves of reduced Leaves of reduced )
Redbud . , ) . None None None chlorosis, leaves
size. leafchlorosis size. leafchlorosis )
of reduced size

Leafchlorosis. line Chlorotic leaf Terminal dieback, .
MX . . Tree decline,

. patterns, necrotic spots, leaf red necrotic leafspots. . . \
Lrosanguines leafspots. leafred spots, necrotic wilted shoot, light terminal dieback. None Died
20004522 ) ' - ) leafchlorosis

spots leafspots epinasty
Nagasakizumi None None None None None None
Terminal dieback,
necrotic leafspots.
Leaves of reduced ee decline
MO -85 X None leaves of reduced Tr ! None Not tested
size, stunt ) moderately
size. stunt, bark
necrosis

Leafred spot,
terminal dieback,
necrotic spots,
deformed leaves

Necrotic spots, bark
necrosis, leaf Stem grooving Not tested
chlorosis

Terminaldieback, Terminaldieback,
M hupehensis necroticleafspots, necroticspots,
leafred spots leafred spots
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Leaves of M. X

Leaves of atrosanguinea 20004522
‘Sentinel’ infected with ACLSV
infected with (Normal)
ASPV

Leaves of
‘Makamik’ !.eave.s of
infected with Sentinel

infected with
ACLSV(Normal),
ASPV and ASGV

ACLSV (Normal)

Fig. 5-2. Various symptoms of apple leaf infected latent viruses in crabapples.
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“Sentinel’IX ACLSV (@R, BER) ROASPV IR LTS ThoT2, M X

atrosanguinea 20004522 {3 3 FET XTIt L CREZMETH o T2,

4. & £

2 57T v NViX ACLSV, ASPV, ASGV ZDETE Y A LV AICHK L TEZMD R
BB Z N0, BEF~OBEZICRIT 5 VANV ABEOGERENER I T\
(Williams * Church, 1983; Parish, 1982), AR Tid, HHFAR TEES 21T o /o AR
D 5B, M. Xatrosanguinea 20004522 . ‘Sentinel’, ‘Jack’ CIIEmBETHRIIEE LY
EDOFMITME L7z, 0%, W LIRS NIERT5Z LA LM
o7,

Fridlund - Aichele(1987)ix 37 F¥ED 7 777 v 7Tk LT ACLSV., ASPV,
ASGV ZHERE L, TILENDORBEBELTWVS, ZhiCk 5L, ACLSV IZ2oW
TIX3FEMBEHRETH Y. ASPV IR LTk 13 BESBHRECH o720 L,
ASGV IZxt LTI TR TERB ThH o7 LTWD, £, 7777 v 7 VOFRE
IZDWTHE, ACLSV RTF ASPV IZFHBOER & L THEEIC X 5 bV MEAERS
F i, ACLSV DfEIR & UTITIERRBEA,. ASPV DR E LTI LRARSLEN
BLERPRONEZLEZREL VWS, FRBRTIERINLDERIZINZ T,
ACLSV IZDWTid, FRESER. 2 EHA, BOFE, /NEEDIERIFED b,
ASPV IZDWTHL, FREHER, 2 28R, BRAE., SN EDERIED b,

ARBRTIX. M. baccata 79091, ‘Snowdrift’, F A F X203 3D T A VAT

U TG TH - 72, Way(1978)1X Snowdrift’, = >3 = 7 X X (M. baccata Borkh. var.
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mandshurica Schneid )& STED 7 A VA IBHMETH 72 Z L2 HE L TN B, K
BTl Redbud’ I ACLSV % H:HE L 72 BRIC/NELRPRMAR 7 m e U ABFRD b
728, Fridlund * Aichele(1987) b ATEIZBE 32 ACLSV D FERIMEREE OFFM % FREE
EHIELTWD, E7o, ARBR T M. Xatrosanguinea 20004522 13 ACLSV, ASPV,
AGV (2%t L CRBRE ©d o 7223 Fridlund * Aichele(1987) b [F] CREIZ /&S 5 ‘Carmine’
2 ACLSV &kt UCIIFBRIER FIEEE, ASPV IZxt L CIXBRES SV & 2 HE
LTW5, £72. Campbell(1962)it M. X atrosanguinea %3 ACLSV 1Zxt L TREZMET
HHZLEBELMNTL TS, Howell * Mink(1996)i38FE D V o I BEFAEREICKT L
T ASGV ZEEFE L, ASGV 1T L TRZMED &< | BT BIER D H D M. micromalus
DORFEEEEMEME L TRKR L., £72. Redbud DEAFELEZ OND M. X
zumi Calocarpa (X3 D EEEIZ Ko THEEARIMICHRR A ENRAE LT, ARBRTIX
ASGV 125t L CREREDOX IRME CH D M. hupehensis DFHTRRD b, ‘Redbud’
THRAENRD NPT, LI VANVZAORFMEN R AN H 5,
BHABRCTEEI L THEEZEIRBICHELIRTH LMBEDOF T, M X
atrosanguinea 20004522 % U¥Sentinel {2 DWW CTEEERBR 21T o 7o, BERERRIZ L o T
M. X atrosanguinea 20004522 {X ACLSV (E@%, B7ER) . ASPV. ASGV O 37&
TR L CRESZMETH Y, ‘Sentinel’tX ACLSV (iR, B7ER) K ASPV
Wt LR TH D Z A LMNTR o T, BHERO P CREAT O FEIZRBV
T, AT A RO EFBRICAW TR, FBIRO VAT A RT3 ERE
TholcZ &®E2 5L ACLSV DT BERICEEGE L TW I/ RetE gy, £z,
‘Sentinel’tX ASGV 125 L TIERB CTH o722 &, ACLSV OBETETR T 72 85
BRERITA U CORNE & 2 EET 5 L. FEOMIBITEL LT ASPY IR L
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T DIWZAE U RIEEE RV & B2 BB,

5. % =

2003 FEICEEEE L7 Ok, B XK 24 B DOTEFH X, ‘Peachleal’, ‘Snowdrift’,
‘Makamik’, ‘Redbud’iE 70%LL k& &> 7208, Jack’Id 42.5%. M. X atrosanguinea
20004522 13 0% T d - Iz, B D AEFRIZ DOV Tlack IXIR B IR OFEFEH S
SEEARCIX 25%DAEFER L Ia oz, 2005~2006 FICEEE LB TI,
SEABOREMATFRIL, T H Y5 X I ‘Red Splendor’. M. bacatta 79091 i% 100%
Em<, NEERE, IUETF-1. M. turesii I 50% TH Y, ‘Sentinel’ L 0% TH - 7z,

BELRHERSEEMBICOWVWTY VIOEEVANVAD ACLSV (BiE%R. B
TER) . ASPV., ASGV ZBME /-1 3TRIES CTHEREAA1T 272, M. baccata 79091,
‘Snowdrift’, TAVFAILIMOBEY AN AT LTHRIMETH D Z L B3HL
DNZAp o7z, ‘Makamik’id ACLSV HBRICOHLBEZMETH Y, ‘Redbud’id ACLSV
Lo B OVETERICKT U TSR Cdh o 72, “Sentinel’ 1L ACLSV (@R, WBTER)
OV ASPV 125 U CREZMECTH o 72, M. X atrosanguinea 20004522 1% 3 < TIZ

LTS TH -T2,
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FHeE HERMEOBRMITIIT 5B

1. #

i}

YU SRRV TIEEOE 5T OEAFEE-TRY ., BEHicL-T
i SL7 DM 9FZEZ THERICEVIREBOREM S REZ T o, RIBERP
RERORENBBEL 2> TS, BEROMEIIIAIREPEDNTHSLH., &
WBATEHIRICZ < OEBEALERTL0OIEETH D, Liehi>T, 20X 57k
FEHCiL, BB OLELZED D2 L LHERROBARREREOM LIZE o T
HETHD, —FH. BREOFY 7 MIAEFEOERZBELETHY, BFEOHEEAIC
Lo TIHBEHEECTRY 7 MBMEICR2Z eHRH D, 20D, BHEHALELF
ALY v IOBEME, ERVREGEOR EBHTOHRLTREDFY 7 k
FREADMRRE L LTHERE STV,

BORETIXZ 777 v 7V EEH# & UTKBEEICEICEA SN FAIITR
B, BKTILZ 77 o VOB e LTORRIRERLTEY | K
Fik, BIE, WERBREC OV TEERENTHOIL TV 5 (Wilson and Elfving,
2004), EEHUZIRIT D U ¥ IREFITTEOKBEORBER IO MBMFPRR DT
JCR< . BESERITEA, BBFR E LIRS~ ORESE . BHERLED
BAFMIZSEIETH D, LEEN-T, A TOBFROHMIAFT CORBERE Z
DEFFATERVWILLHVEDL, 20D, BFRRAICBIT SV I4EEED
B ESETEHERMEEHES ELITEARACTEICEAL, EHEAMMECAET
ROTEFE LM OV TIHRFT L, BH~OBEICHEZ I T 5 & & bICRHE M MTE
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DEALEITHOWVTEE L,

2. MBRERUFHE

FHERRECHM CORMAI ST T 52D, 2003 EIZERHEALERES
DJack’. M. X atrosanguinea 20004522, ‘Makamik’, ‘Peachleaf’. ‘Redbud’.
‘Snowdrift’ &, 2005 #51Z M. turesii, A F X I | ‘A A F—/ | ‘Red Splendor’ ,
‘Sentinel’, ILUET-1, /NEWEFE . 2006 ££IZ M. baccata 79091 ZHHUZEA L7z,
BT FRKROKU B CIImEE —2ENM COBARREITo /-, £, BT
RO—BEMmOOR CIIHEEDSESIC L 2EARBRL, BT KIEXOKU &,
BT TE T IM7 BEEARTOBARREIT o7z, HKKTHE TiX, 2005 i
‘U OBEEREIC. AAR—N [T A RUE, Neville Corpman’ /< /b
NHAA RUHA. ‘Peachleal IMI/FEAR. ‘Snowdrft/IMI/EEEBDEAZEAL
2o 728, ‘Snowdrift/v VAT A RUBDEARIIE /NS Do T2lzd), HIBTERL
%, 2006 FICERE LTz, AERA L, BATEH. BATER (0 (&, 1 :4, 2 :d,
3 %) | BEOKEER, Bie, BEIMEORS, 10cm YLD 1 FAKK, &
REE (0: & 1:4, 2:%) T2, BIEHIOTNL S0 OTEZFH
TEahed B F 72 (A TESEME B IO A RETR L, BESHICR T 2 MET&EE
MENODOESI TR LU, £/, 2007 FICHEEITHEICH D  HU° OBEMEREIC
BWC, BFHERAGEOEAGRFHAL LT A0, BHBERSEORLH, B
EE, FPHEAMENOOEEN ‘51U ORERRERUETRICKETERIC O
THRE L, Ibic, BB NEERE2EFE SR E LT, ROEALEERHO
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‘S OFHEE LTCORMBCETA T v — e EB LT,

3. % B

EEE —EEHMCBIT 52 77T vy INVDEER

BT FRERO 2 ~6FAEICRBITIARED I FT7T v INVOREIHOEFTR
OFESERE % Table 6-1, Fig. 6-1 IZ78 L7z, &, 10cm L LD, HEEIZ-OWT
WL AERMERZEED bhiadod, BEiL3 ~5E£TIRIEL— 7 10
L. 83T ‘Makamik’, ‘Redbud’, ‘Snowdrift’ it 3 FEA 38k b 4> 723, “‘Peachleaf’
DOHPRREILR E L HITHEML, 6 FEN R L E Do, RDFELEIL Redbud’ XY
‘Snowdriftt TEVMAAA RO bz, FEREITWTHOMES 2FENOERLLE
M. AFAETHRL, ‘Peachleal TITROMRERE RDMBEMAFRD Hiiz, 2005 F~
2008 £ED 4 FERH ORRTEH R UBATEE % Table 62 R LTz, TEZFR OMEEFOBTELA
HH, WA, TNLENLOREEIC OV TWT b AEREERMESRD biLk,
¥, BEHBEABCOWTHRERMICLAEEEZRRD b, Makamik’ .
‘Peachleaf’, ‘AA AR—/L" OTEFBEHIL ST LV 2 ARRERNM 572, Redbud’
F O Snowdrift’ % 1 BIREERTEMME) 072, —F . ‘Makamik’, ‘Peachleaf’, ‘A
A R—" OREFRRIEHIE ST OIEFRATEH L —B L T 72, ‘Redbud B
‘Snowdrift DIEEFEBITERIE & U7 LV 2~ 3 ARREEL 2o 7z, BATE BT Makamik’,
‘Redbud’,  ‘Snowdrift’ TZEh o723, ‘Peachleal RN A A R—/)L° [IFREEILHE
DERD BT,

RER T F B30T 5 2005 FIZ@BEE 217072 SAMIEICOW T, T IF I
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Table 6~1. Growth and productivity of top—working crab apple trees at F~orchard in Morioka

during 2004 and 20082

Tree height (cm) Shoot number Productivity”
Cultivar
2% 3 4 5 6 2 3 4 5 6 2 3 45 6
Makamik 199 230 253 253 255 49 166 55 78 67 11 2 2 2
Peachleaf 203 283 235 265 238 37 81 94 90 142 112 1 2
Redbud 169 200 238 245 242 47 216 87 197 100 112 2 2
Snowdrift 222 243 227 262 255 56 261 225 168 114 112 2 2

2 All treatment was not significant statistically.
Y O:none, 1:low, 2:high,

* Age.
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d accata 791

Nagasakizumi ‘Snowdnft’

Fig. 6 -1. Top-working crabapple trees at F-orchard in 2008.
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Table 6—2. Blooming period of top—working crabapple tree at F-orchard in Morioka
during 2005 and 2008. :

Cul Terminal bud Lateral bud Flower intensity”
ultivar
First bloom Full bloom First bloom Full bloom Terminal bud Lateral bud

Makamik ~2¥ -2.0 -0.3 0.0 3.0 3.0
Peachleaf -20 -~ -2.0 0.0 03 - - 21 2.1
Redbud 1.5 1.0 30 28 3.0 3.0
Snowdrift 0.5 0.5 23 2.0 3.0 3.0
Maypole 2.0 -2.0 -0.3 0.5 20 2.0
Average

bloming period May 9 May 11

Significance®

Cultivar *ok sk %k *k *k *k
Year NS NS NS ok NS NS
% 1:low, 2:intermediate, 3:high.

Y Data indicates deviation with blooming date of ‘Fuii'.

* NS **=nonsignificant, P=0.05, P=0.01. respectively.
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Table 6-3. Growth and productivity of top—working crabapple trees at F-orchard in Morioka during 2005 and 2008.

. Tree height (cm) Shoot number Productivity?

Cultiver :
1Y 2 3 4 1 2 3 4 1 2 3 4

M. turesii 53a* B0a 55a 58a 4a 9a 13a 1a Oa 10a 1.5a 20a
Nagasakizumi 173a 252b .273b 255b 28a 1283a 85b 41a 0ba 07a 17a 20a
Red Splendor 68a 97 a 80a h0a 3a 22a 30ab 8a Oa 10a 1.5a 20sa
Z20none. 1:low, 2:high.
Y Age.

X Mean separation within colums by Tukey's HSD test at P=0.05.
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DEB K G BIF T - f=(Table 6-3, Fig. 6-1), @I M. turesii &2 U*Red Splendor’
X 2EATRNELRY . FTHPFXI CIISEETRKNEL Rol, BEITH
X XL 2EETRRL RoTH, D 2 &Ik 3HFALTHRR J:ito 7o Eie,
FH X L 1EED DRFEROEERRD SITR, Mo 2 HFEE 2 FEHD
ERLZ, WTHOMREDS 4 FETEREN L Role, 2~ 3FEAERBOTEZF B
i ‘5L LHARTTFHIFXI T35 AR, M turesii 3 £ U¥Red Splendor’
ER%ECThote (F—2EMK) . MR ‘50 OIEFHEAR & _THY
HFXIT1~2 BEL M turesii 38 X UFRed Splendor’id 2 ~ 3 RRREEL 20T,

2006 LRI RS F B3N CitE S #1757 M. baccata 79091 % 3 AR CHEX
RS s B DR 23 2200m. AEHAS 204 A L 72 0 | FEFOBE b S Mo T (Fig.é-l) 0
EIFBEERE SL L 28R, BREFRAERIT SL OEFHEIEBEFELT
ol (F—XAEK) .

™ KU BoOBEES/ICBIT 5 2008 0 6 FARBNCIBIT 5£FIL. Redbud’
& USnowdrif 28 BIF Tdh ¥, OV TMakamik’ DIET&H - =3, “Peachleal K T}
Tack ITEBRRE Thole (T —FEW) . 2006 £E~2008 £ED 3 EH DBAEH KX
OBFERIC OV CHE Table 6-4 1RT LBV Th 5, BEHICOVTRWTRGE
B REMER CERMZTED bhvziro o, ‘Makamik’ & U Peachleat” DTH A
B ST kv 1 BEEREL, Jack’, ‘Snowdrift’ & UNRedbud’id 1 BRE RV
ER TR Tz, ‘Makamik’ & UtPeachleaf DIEEFBREHIIE 5 U7 OTEIFHIEM
LU CRI% 1 BRREEL, Jack’, ‘Snowdrift’ X U*Redbud’ it 2 ~ 3 AREER
hot, EEROMESFORIEERWTIORELF~ZTHo T,
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Table 6—4. Blooming period of top—working crabapple trees at KU-orchard in Morioka
during 2005 and 2008.

Cultivar Terminal bud - Lateral bud Flower intensity®

- First bloom Full bloom _First bloom Full bloom Terminal bud Lateral bud
Jack 1Y 05 2 23 23 23
Makamik -05 -0.75 - 0.25 08 3.0% 2.8
Peachleaf -05 -1 075 - 17 25 23
Redbud 0.5 0.3* 1.7* 35" 3.0 25
Snowdrift 1.5 0.75 25 3.7 28 3.0

Average bloming

period of Fuji 15-May  16-May

Significance
Cultivar NSY NS NS NS NS NS
Year NS NS NS NS NS ; NS

% 1low, 2:intermediate, 3:high.

Y Data indicates devuation with blooming date of ‘Fuji’ .

* There were few data, it was excluded from statistical analysis.
* Nonsiginificant.
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Table 6-5. Growth and productivity of top—working crabapple trees in O—orchard in Ichinoseki during 2004 and 2008.

. Tree height (crm) . Shoot number Productivit/
Cultivar

27 3 4 5 & 2 3 4 5 6 2 3 4 5 9

Makamik 63a* gpa 78agb 105a 70a 3ab 152 49pc 3Bbc 14a 00a 1pa 10p 20a 10a
Peachleat 36a 53a  30a 45a 3%a 1a 5a Oa Qa Qa 10b 1028 025 10a 15a
Redbud b2a 72a  78ab 103a 57a 4ab {1a 15zb 19ab 11la 08b {1p0a 20c 20a 10a
Snowdrift 61a 78a 108b 93a 85a 8b 92g9a 79 57c 48b 08b 17a 20 20a 13a

2 0mone, 1low, 2:high.
Y Age.

X Mean separation within colums by Tukey's HSD test at P=0.05.
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‘Snowdrift”’

working tree of

2. Top—
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orchard in Ichinoseki in 2008.

0_

163



BREESEESHICBITE2 777y TVDEE

—BIFOEICRBITBATED 7 T 7T v I NDAEFE L Table 6-5 R\ Fig. 6-2 IZ/R7
LBV THDB, :—J%%U‘%#B@ﬁ]‘m EARIC— S THM & D LD - 7228,
‘Snowdrift’ . ‘Makamik’ % U8 ‘Redbud’ i ‘Peachleaf’ & ¥ B\ MEFI A58 b7z,
‘Peachleaf’ {3 3 FAE TRABMEIZEL, TOMDOMIEII4~SFLETE - Lo
oo 6EATHEMEL RoTVBMBENRE o1, TIUIEERO ERERLL
DY FIFICE B bDTHD, I Snowdrift’ THH %L, OV T*Makamik’,
‘Redbud’ DIEIZE x> 72, —J5, ‘Peachleaf 13 4 FEAELIKET 10cm LA EIZH O HHY
R4 Liedro Tz, B3R D v — 27 i3 Peachleaf 78 3 4E42, “Makamik’ & UV Snowdrift’
iX 44E4E, ‘Redbud’id 5 A TH oz, FREENE Redbud K U*Snowdrift i3 HBI%
. AFEABTERBIRAL 2ol 2005 40 3 4EABNTI T AR A X
‘Makamik’ &% (NPeachleaf X ‘5 U’ & FIREHA T, ‘Redbud’ K U¥Snowdrift’ 1% 1 A&
{fgote (F—F4H) . BREEXWOThOREHIEFIEND 2L BEFE» £
27, |

BETOEDO®mBEER/ITIT 2 6 FABMDAEFTIT OV THERMERZIIFRD
b T2, BiE it Makamik’ 23 1.1m & & < | BBid Makamik’ J U¥Snowdrift’
28 10 AR & £hro 1o, —F . ‘Peachleal ILFHRE DFAEMN D72 < BBIIT o 72 (5
—ZEWE) , 2007 £E~2008 £ 2 4ER D BITERI K UBRTEEIZ DV T Table 6-6 (2
ATERBYTHD, RIEHITNTHOEE bAERBERZENRED bhiho T,
‘Makamik’ % ("Peachleaf I3 ‘5 U’ & %021 BRREF < . ‘Redbud’ & U*Snowdrift’

11 BRREEN -7, ‘Makamik’ 2 O¥Peachleal” DIREFEILIL ‘5 U7 OEIFELL D 1
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Table 6—6. Blooming period of top—working crabapple trees at O—orchard in Morioka
during 2007 and 2008.

Culti Terminal bud Lateral bud Flower intensity”
ultivar
First bloom Full bloom First bloom Full bloom Terminal bud Lateral bud

Makamik (0 0.0 1.7 1.7 30 2.3
Peachleaf -0.7 -0.3 1.3 1.7 23 23
Redbud 1.3 1.7 3.3 33 3.0 2.3
Snowdrift 1.0 1.7 3.3 3.7 30 3.0
Average

bloming period 8-May 10-May

Significance™ S
Cultivar . NS NS NS NS NS NS
Year * NS NS NS NS *

? 1:low, 2iintermediate, 3:high.
Y Data indicates deviation with blooming date of ‘Fuii’.
* NS, * = nonsignificant, P=0.05, respectively.
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Table 6-7. Growthand productivity of crabapple trees graftingonto dwarfing rootstocks at KI~orchard in Morioka during 2004 and 2008,

Culthar/ " Tree height (cm) Shoot number Productivity?
ulthar/motstook oy 3 2 5 ) 2 3 4 5 6 2 3 4 5 6
%@WOMMM%G@@:E 101 ak 131 a 97 @ 108 sb 119 a 5 a0 10 sb 5 a 3 ab 3 a 104a 1.8 be 15 b 20 a 20 b
Jach! M7 93 ab 120 a 127 ab 147 ho 137 @ 5 ab 7 ab 11 ab 4 s 2 a 10a 18 bc 20 b 20 g 20 b
Makamik/ JM7 120 ab 180 ° 148 b 151 ¢ 126 a B8 cd 40 8 a 4 @b 0 a 10a 1.0 16 b 16 3 1.8 b
Maypale/ It = 99 a 92 g 80 a 102 a - 1 a 3 a 0 a 2 a - 00 a 00 a 1.0 g 1.0 ab
Maypo e/ M7 77 a 118 a 980 a 124 abc 112 a 1 a8 3 ab 0 a 3 ab 1 a 10a 10 b 00 a 10 5 09 a
Peachleaf/ M7 134 b 143 g 135 ab 158 ¢ 198 b 7 bo 1y b 9 a 62010 b 00 & 20 5 10 ab 18 g 1.3 sb
Snowdrifty M7 B5 ab 91 a 140 ab 138 bc 158 ab 11 d 12 b 26 b 12 b 14 b 102 18 bs 20 b 20 a 20 b
z20:none, 1:low, 2:high

VAge. >

x Mean separation within colums by Tukey's HS D test at P=0.05.
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~2 BiE<L . ‘Redbud’ B U“Snowdrift’|X 3 ~4 Ao, BERUMFEOEER
D ThoRELF~L Tholz,

BLHIC BT 5 FREAAEHMCBT 245

BT KIEICRIT2 M1 BROCIMT 8RO 577 v TABOETITER
B O AT XTIV VEMAEED S iz (Table 6-7), B &IV Tlid‘Peachleaf’,
‘Makamik’, ‘Snowdrift’ -, Jack’?% ‘ A A R —/" IZHATE b o To, BEIE Snowdrift’
DBEBEL, OV \“C“Makamik’\ “Peachleal’ &2 o7z, 723, ‘Makamik’ (TEAD
RRCE N LD oTlz, —F, ‘AAR—A [ ZIM1 BRUIMT B & bEER D72
ole, BEITT_TORBETI~AEATRRE o, ERICOVTIIZEA
EORET2HEEICBOCHRHBEL, 3S~5EEMTHEEDEENEL otz T
FOEENREEL TV nﬂn@&i\“Snowdriﬂ’\ ‘Jack’ . M. X atrosanguinea 20004522,
‘Makamik’ CdhoTz, 3~ 6 FAEMICIIT BRI Makamik’, A A F—L |
‘Jack’. M. Xatrosanguinea 20004522 1% ‘5T’ Elﬁ’%z» 1 BRRERL ., ‘Snowdrift’
1~ 2 AREEL Rt (F—SEW) . BITERII Makamik’, M. X atrosanguinea
20004522 % TE o T2 M8, “Peachleal IXFBEFEENTRD STz,

HEETHEICRBT 52 577 v P VDAEEIL Table 6-8 [TRT LBV TH B,
‘Neville Corpman’ {3 i #5253 14 L CH B, RIFEEDT —F 2 H LE—#E Tkt
B EITo77, BEIL Neville Corpman’/* VA4 RUERELEL . 4F4ETS3
m% EFEo7z, IRWNT ‘3 ARV [ANRTA FUBBRENRSTEH,  ‘Snowdrift’
IRVAHA FUBRESE >, Bt Neville Corpman’ 3% <, A R—N" {3
finote, ERBICOWCIEERMEMELED bR, Snowdrift &
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Table 6-8. Growth and productivity of crabapple trees grafting onto diffrent rootstock at H-orchard in Shiwa during 2005 and
2008.

L Tree height {cm) Shoot number Productivity
Oc_ﬁ_éﬂ\aoﬁﬁon_«, o 3 2 5 5 3 ) 5 > 3 2 5
Maypole/ M. prunifolia 113 g% 167 ab 230b 278b 2 5 44 9 4 5@ 1045 104 10,5 -
Neville Corpman/ M prunifolia - 197 b 316 ¢ 327 b - 9a 54a 70 b - 00.a 1348 17

" Peachleaf/JM1 /Seedling 147 b 158 ab 207 ab 221 ab B8 a 6 a 24a 26 ab 00a 004 072 -
Showdrift/ M1 ./Seedling 107 a 180 ab 180 ab 224ab 10 a 41 a 524 21 ab 00a 104 102 -
Snowdrift/ M prusifolia 123 ab 1282 1602 186 a 163 2 g 205 80 ab 104 105 105 -

?D:none, 1:low, 2:high.

YAge. . o
X Mean separation within colums by Tukey's HSD test at P=0.05.
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W A B—=N" OFERBIEPEL | ‘Neville Corpman’ } UPeachleaf” iX:8H 5 [

AF b AT, 2006 4E~2008 421231 B BITERFHELE Table 6-9 1R L BV Th 5.,
TS BT SR ORI OV T hoE B b A B4 SAERER CEREENRD
bhiz, ‘AAR—/L" | ‘Neville Corpman’, ‘Peachleaf’ ® 3 MFEDTEIFFFHIEHIX

‘U7 X0 2 ARERL | EEBRIERIZ Peachleal’ & U¥Neville Corpman’tX ‘5 U’

OTEZFREH E IFIERFH CThH o2, ‘A4 F -V (X1 RREE)» T, — .
‘Snowdrif DIEEBAEMIL. 1518 ‘5L LR%ETHY . WIFBEMT ST 0
TEZFBATER & bR T 2 RIREER z‘):oto WZEBATE BT Snowdrift TE L, ‘AAR
—N\ TR,

BINTT TEIZI T 24EF 1T Table 6-10 IZR"T LBV TH D, BimiLMHTERN TIX
‘Jack’, ‘Makamik’, ‘Peachleaf’ Ci < fxéﬂﬁr‘w RO DT, BARBTITHEARDE
X IMUEEBR O IMT CHIEERER TH o720, FEBITHE L L HICEF
DERE & 2o e, B CidTack’ R U Snowdrift’ 238530 7z, IMI/FEAEE KT IMT
RiFEL OBAE 4~ 5 FETEEBRRE RoTehd, RAEBDHAIL6 FE TR
ko 7‘:; FERIZOWTIX M. X atrosanguinea 20004522 & U¥Redbud’ i 2 F4EH D
TEERERBT AR ERE L RHREOEMPRD bhvic, +HREREN
B 5N RAOBENL 4 ~ 6 FAEB TRBELEARIC Lo THELOERH LN, B
CARBITIR IMU/EAS, M7 B, REBOIRCHEESBEVEMSFERD bk, E3F
DELENETE Lﬂ\f:;ﬁ:@i\ M. X atrosanguinea 20004522, ‘Makamik’, ‘Redbud’
R USnowdrift T o 7e,

BN TEIZIBIT B 2006 H£~2008 FEDOH ARDBRTERFEIL Table 6-11 IZ7RT & B
D ChHD, EFOW B ZR< STEEOMMEHER THRERBERENIRD bh,
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Table 6—9. Blooming period of crabapple trees at H-orchard in Shiwa in 2006—-2008.

Culti Terminal bud Lateral bud Flower intensity”
ultivar :

First bloom Full bloom First bloomFull bloom Terminal budLateral bud
Maypole -2.2Y ~2.7 0.8* 1.0% 1.5 0.7
Neville Corpman -1.8 -2.0 0.2 0.3 2.3 1.0
Peachleaf -1.8 -2.3 0.2 03 2.0 2.0
Snowdrift -0.2 0.0 1.8 1.7 2.3 2.7

Average bloming ~ _
period of Fuiji 8-May 10-May

Significance”
Cultivar * *k *%k * NS *

—~

Year _dok | ok Aok Hok NS NS
Z O:none, 1:low, 2:intermediate, 3:high.

Y Data indicates deviation with blooming date of ‘Fuii’.

* There were few data, it was excluded from statistical analysis.

" NS, *,** = nonsignificant, P=0.05, P=0.01, respectively.
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Table 6-10. Growth and productivity of crabapple trees grafting onto different rootstockat T—orchard in Oshu during2004 and 2008.

Tree heightlem)

Shoot number

Productivity’

Cultivar/ rootstock

2¥ 3 4 5 8 2 3 4 5 ) 2 3 4 5 8
Jack/JM1 /seedling 102 ab* 144 ab 200 ab 255 278 a 1 a § a1l a 29 70 a 00 a 03 a 00 a 15 bc 10 a
Jack/JIM7? 100 ab 140 ab 178 ab 280 - 2 a 5 a 14 a 31 - 0.0 00 a 00 a 00 -
M X atrosanguinea
20004522 fJIM1 128 he 160 120 140 130 3 ab 2 2 11 5 1.0 1.0 2.0 1.0 20
/seedling
M X atrosanguinesa
20004522 /IM7 163 ¢ 203 ab 140 a 217 200 a 9 bec 11 a 5 a 25 19 a 1.0 1.3 a 1.0 ab 1.0 abc 20 a
M X atrosanguinea _ _ B _ _ _ _ B _
20004522 /scedling 00 14€ @k 0 2 a 00 a 13 a
Makamik )
FIM fesedling 168 c 208 ab 178 ab wao 210 a 6 abc 11 a 7 a 14 8.a 10 05 a 17 b 20 20 a
Makamik/JM7 109 ab 268 b 255 b 250 260 a & abc 8 a 15 a 36 11 a 00 03 a 10 ab 13 bc 20 a
Makamik/seedling 122 b 240 133 a 177 188 a 4 ab 11 12 a 20 14 a 00 0.0 1.0 ab 07 ab 20 a
Peachleaf 112 b 170 ah 168 ab 215 a 210 a 8 bc 3 a 8 a20 a 6 & 00 a 00 a 00 a 1.0abc 20 a
JIM1 fseedling
Peachleaf/JM7 129 be 130 133 a 125 240 i0 ¢ O 5 a 7 15 0.0 05 00 s 20 1.0
Peachleaf/seedling 129 bc 183 ah 147 a 158 240 5 abe 2 a 7 a 10 19 0.0 03 a 00 a o.o a 1.0
Redbud
FIM1 feeedling 111 120 150 160 140 3 7 16 2 2 1.0 1.0 20 2.0 20
Redbud/JM7? 81 110 130 140 130 1 g 22 d 2 1.0 1.0 1.0 2.0 00
Redbud/seedling 75 a 98 a 133 a 220 283 a 1 a 4 a 10 a 21 38 a 00 03 a 15 b 00 05 a
Snowdrift - 117 b 115 2 160 ab 183 a 203 a 1 a 2 a17 a1? a5i a 00 a 08 a 12 ab 20 ¢ 17 a
JIM1 feeedling
Snowdrift/JM7 120 b 1585 - - - d ab 17 - - - 00 1.0 - - -
Bnowdrift/seedling 133 bc 183 ab 180 200 280 a 1 a 10 a 18 28 81 a 00 03 a 2.0 1.0 15 a

*0:none, 1low, 2 high.
¥ Age.

*Mean separation within colums by Tukey's HSD test at P=0.05.
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FTEFORRTELAD B IZOWTCOAF BERFRAZENRD biviz, TREFORIELD
BIZOWTIE M. X atrosanguinea 20004522, ‘Makamik’, ‘Peachleaf’, ‘Redbud’i

SU LIZEFREICho A%, Snowdnft ¥ 2 BERESENI, THHRHE A LM
X atrosanguinea 20004522, ‘Redbud’ & UV Snowdrift’ }X ‘5 U’ & RIRHITH o 7225,
‘Mékamik’&()‘(‘Peachléaf” X1 BERERN-TZ, BEFEOREHD IOV TIE, 5
U’ OTEFBEEHRD B LB LT, M X atrosanguinea 20004522, ‘Peachleaf’
Redbud " 1 ~ 2 AREERI., ‘Snowdrft’id 3 RREEEIIZ, ‘Makamik’iT ‘&L’
DB B & S E RSN CTh o7, WEMB A M X atrosanguinea
20004522, ‘Makamik’, ‘Peachleaf’, ‘Redbud’tx ‘5 U° OIEZFMBR & F%EI 1
AREDOENTH o, ‘Snowdrift’ 1% 2 ARREEN -, EFROKFOMIERT
HERBERZE., FREZEERD bhkeh o, 90X Peachleal DRITEEN D72
VMEMASFE D BT,

RERAT KU BEIC BT 5 IM7 BERBOALEFIL Table 6-12 IR T LBV TH B, W
THOREER bASRMEREERD bW o, BEET VX XI KT
‘Redbud” C& < | ‘Sentinel’ iL{EV MEM A3 TR b A7z, BeBIT/NRWER . ‘Red Splendor’,
F AP F XX, ‘Redbud’. M. turesii TZ< | ‘Sentinel” TRV MEM 233D b 17z,
—7J5. &ERIX Sentinel’, M. turesii, ‘Redbud’ CRIFTho7z, 723, M. turesii /% 4
AR CRETE LTz, TESFBRTERNIC DV Tl Red Splendor’, ‘Sentinel’, /NEEMEHE, T
HYFXIL S & I‘Jé—;b: 1 PRER o (T — 248 . BRI 5
U’ DIEFFEIEH & T 2 BEMEEB - T, M turesii 1X ‘5 U7 XY 2 ARERE
Mo Te, BATEE I Sentinel’ s’ 2 FEERE TEH o T2,
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Table 6-11. Blooming period of crabapple trees at T-orchard in Oshu during 2006 and 2008.

‘Terminal bud Lateral bud Flower intensity’

Cultivar ]
First bloom Full bloom First bloom Full bloom Terminal bud Lateral bud

M. X atrosanguinea

20004522 0¥ -0.2 1.3 1.2 2.7 2.1
Makamik -0.3 -1.2 0.3 0.5 2.3 2.1
" Peachleaf ., 00 -1.2 1.3 0.2 1.7 1.7
Redbud 0.3 -05 1.7 0.8 2.7 2.3
Snowdrift 20 0.2 3.0 2.2 2.7 2.7

Average bloming

period of Fuiji 4-May  8-May

Significance® =
Cultivar *k * * NS NS NS
Year * NS NS NS NS NS

? 1:low, 2:intermediate, 3:high.
¥ Data indicates deviation with blooming date of ‘Fuiji'.
* NS, ™ = nonsignificant, P=0.05, P=0.01 respectively.
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Table 6—12. Growth and productivity of crabapple trees grafted onto

JM7 at KU-orchard in Morioka during 2005 and 2008%.

i Tree height (cm)  Shoot number _ Productivity”
Cultlvar/rootstockv 2 3 7 192 3 41 2 3 a
M. turesii 63 108 98 - 1 8 19 - 0 08 20 -
Nagasakizumi 40 60 165 205 1 1 5 17 0 O 05 10
Redbud .+ 55 78 118 200 1 5 11 8 0 05 15 10
Red Splendor 43 100 143 175 1 3 10 16 0 05 1.0 1.0
Sentinel 95 65 88 93 1 2 2 1 0 0 20 1.0
Xiachunaghaitang 80 165 158 175 2 4 14 21 0 0 15 O

Z All treatment was_not significant statistically.

Y O:none, 1:low, 2:high.
X
Age.
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Table 6—13. Effect of crabapple pollinizers on fruit set of 'Fuji’ at H-orchard in
Shiwa in 2007. ’ '

Eull Number of flower bud  Fruit set (%) Seed

Cultivar/rootstock . Terminal Lateral  King Lateral number of

ploom bud = bud flower flower lateral fruit
Maypole/M. prunifolia  —2.5 8 18 49.0 34.7 58
Neville Corpman /M. _y5 g4 228 547 430 5.3
prunifolia
Snowdrift/JM1 0.5 54 157 548 502 6.7
/seedling. .
Snowdrift/ M. prunifolia 0.5 34 88 39.1 . 27.4 5.1

Z Data indicates deviation with blooming date of 'Fuiji'.
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Fig.6-3. Effect of the distance from a pollinizer
on seed number of 'Fuji' in 2007.
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EHEHASEOEAIC X 2R % MEOHR FEm LhE

RWITHEICBITS Y = ‘50 OBEEEICE W TERHEHMED L
TEED 5L OREVEIRICRIETEBIOVWTRI Lz, ‘AL K=V RO
“Neville Corpman’ DTEZFRB A 135 C L Y 2 ARRER < | ‘Snowdrift’ (X IFIERIFFHIC
HoTz (Table6-13) . 172 Y IEZ 5 Fid‘Neville Corpman’ /[~ AT A FUH
B USnowdrif IM1/AEBH% < . Snowdrift /<L \H A FURIXPRE, ‘AL
Wl [T AASHA R RIED o Te, TEHERL, Neville Corpman’ /< /b
N4 FUA, ‘Sn;vdrift’/JMl/%Eé‘&U“ AALR—=IN [N T A FTEIL50%
Rit% Ch oz, ‘Snowdrift /IMU/EAERITLRCED o 7o, BREFREZEIL Snowdrift
/IM1/3248 K U¥Neville Corpman’ /L3 A KU BBRHERIE - 72, RO
FHiE Snowdrift /TM1/E4 B TEVMERDERD bz,

Ere, LRBBL R - AL D ORBIE 2B\ B OB
B 30 BT RIETEBIC OV TRE L, ZORE, ‘Snowdrift/IM1/
EEBTIE ‘5L ORERICRIESTRGE DO OBMOZEIIFED bR oTc
B, FOMO 3 HE - ﬁﬁﬁ#ébﬁfi\&%ﬁ#ezm%nkﬁw%imlo
mEE - BT R CRETF B EVVEALSFED bz (Fig 6-3) .

U Y B D AR 1 & 5 T4
2005~2008 FIZ BV THMBEBRG IBRRKIZT 7 — MNAEEZITWN. 7 77T o7
NEFEIZOWT ‘51U ORBHERGKEL L TOBHEICOWTEHEZ 1T -T2, }%0)
B, BESEETE 5T L0 5E BB R Makamik DA b 52
7 (Fig. 6-4), “Snowdrift 1308, REOESEL LTV e, £ . FHFEFRIR
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Total number of apple growers

10 -

® Suitable

® Intermediate

1 Unsuitable

Fig. 6-4 A total number of apple growers who was
judged to be suitable as top-working pollinizers for
'Fuji' in the past four years.
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Total number of apple growers

® Suitable

¥ Intermediate

1 Unsuitable

Fig.6-5 A total number of apple growers who was
judged to be suitable as pollinizers on rootstock for

'Fuji' in the past four years.

169



U'M. baccata 79091 IIm B ERMCOBMENFRD iz, FAR L LTIk, ‘Makamik’,
AAF—N | FTHEFXIOFMPEb®EL . ‘Snowdrift’. M. X atrosanguinea
20004522, ‘Redbud’ DF¥HH & HLEHYE 2> > 7= (Fig. 6-5),

-

4. % £

SRR I ST ORI S R B 5 ) L TRICH . TR o
B LTes 577 v 7SO RS RAICET L, R
FHBEBICOVTRE L, BRETEHICEE 3 BRHAREE 51 OB
BRI T ORI Lz, E72, Uy T 50 OREEICENT, EHE
AREOBEAICLS ‘SU OREREPRIZONTHHRFILE, 2B, BEEHE
BIC AN ABEE L % 2 b 5 HHE SRR RIS 5 BN S - 155, EHE
HARED Y AN ABSZHICOWTIEE 5 EB TR {To 72,

BHUC BT 2 mBEEHOET

MEE —EEHBOAFIIRGFTHY ., ‘Makamik’, ‘Redbud’. ‘Snowdrift’ ® 3
B TIL SEAR TEED RR L2V . 4FER T+ RIERPHER TE T,
‘Makamik' I3 4 4 UGBTEEN S < 28 LTV, BT b R VERSSH Y |
BATECE A X o THEIMET Lo WERARD bz, Z0kd, S0
LHEZERIIFTHEOBREZREL., BBZRMOITHERTOIZILPEETH D,
‘Redbud’ & UM Snowdrift’ 13 4 FAE LI b BT O R LR HY | TESFOFAEN
AREChH D EELX b, —, ‘Peachleal IXTHEMER N R | RAIBZDOFA D
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PRSB AT U 25, FROIEIC ko THOKBASEN T2 S & L5 b
WETRIASTEAE L, BIEIER L & bICEEAE 2 DEMATAD bz, £, KMHE
IR R AT b, B L L CHEEREMO A TE B L EX L,
2005 RIS EER LSBT T VY S XI DABRCIEEEAENRGTHY | Bkt
FROREE LTEL TS L BX b, —F, M turesii xU¥Red Splendor’ F1f
%ﬁ%<\%ﬁ?kmﬁé&w&%i%ﬂk@MMmmmEE%KLﬁhﬁ%ﬁ?
SefETH Y | BEDIERBHEETH D, 2006 FFICHEBEE L7z M. baccata 79091 (2
SVWCTHABROEEZEENBFTHY, BESICHTIHAECRVGETHS,
BHRETEE O JEsC e & LI BB ITiE, — TR e R IE AL T Ch
27, ‘Peachleal’ d & 5 ICERAEBP MBI ORN Y LV EFETIL, SLiRED
~OBEE CHRELELCIEFERET 52 LEREBELE 2 b, —F,
‘Snowdrift’ I 4 FEAER CTHEN 1 miZEL, +HRBEENELN, £, B
HENWZ ERLBMBEELOEES ICEL TWAIRELE L bz, ‘Redbud’ X
‘Makamik’ {Z DV T X Snowdrift” & B~ TRORCBHEUID Vi3 BHEEE ORI
FERBRERMETH B, BIREEHA~DI F 77 v VOBEIARIX, #EOFE:R
FERENL 2 B AED D 570, RIBRBEONBLED SRVT, homhshs
EEHDIENTES, LL, BAKOEECH EEREERIHN L 2T
T3, £, 1H%N7E D OBBERREORE & F AT~ S WD, —
EFHHIC AT LD % < OMICHES T3 BEN b5, |
BHIZ BT 5 bV A ARERIC BT 5 4£F

BT KIEIZRIT S M7 ERUIML BICERZNT-7 7T v 7LVOEFITEM
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CEB< . B AT DI T o - Peachleaf T b 6 HADHEA 198cm Th o7z,
AR TIZZ Z 77 v TABRBIEREORBARDOEHFITHIEZ L TH Y | JHk &38R
20 BREHFOETROIERESOBEESERNNREGR Do T RERDH S,
Wilson - Elfving(2004) b BEFF I ~IHE 3~ 2 35 & ICIIBIB OMFEHIRE#ER - L %
BR LTV, Z0 X 526 THEIMT X0 BBOR IM8 %0 by M ERARS TM2
CEDEDWWEAR, EBIIESAARATA FUEOMBAARDOEH (CONTHBRFY
HULENRD D, ST TiX Snowdrift A3 TEZF DHERFICEE R ORAE R UIEZF D
BEPEEL T,

SEWETO HEICRBWTIEZ 577 v PAVDAEBEBRHRMRITF Th o I, i<
NHA F7ENeville Corpman’ DAEFIZRIFTH Y . 4 FEAER THIED 3mIZEE
Lit, wABA ROBD AL Fol DAE b B BT T,

Ei’)‘l‘lﬁ?@ T B TiX 6 ffE - 3 BAROHAE LRI OV TR ZITo 72, mfERIT
iX‘Jack’ Jx ¥Peachleaf DAEF S RIF T o 7228, WimiRITRERR B EA THRFD
EEBREE CTHoT2. —F. M. X atrosanguinea 20004522 F U¥Redbud’ iX#& A%
HIEENE ERT L, MEBEBMET LoPWERMARD bz, Zhd OmMETIEs)
ERBROBRE THB 2R HFFT D2 LPEETH D, AR TIIHFEREOME
RINTWIBENCI 77 v PVEER LD, BELEORKRE 757 T v
TVOEREREPRXTD I EBHoTh, 20X 5 BRESITITEEOE Y FiF
CBFEPRTOE, AEERTHBIMES 25 TVE DRI DD TH S, BT
DTFTEITH>Z LT, T%B@?E%@%Hjﬁ%i%éné—ji\ %i@i&h?ﬁ%&) biic, |
‘Makamik’ D & 5 2 TEFFARICRBUTHN ORED BT 5 MBI TITHER
REBRLEZOND, i, KETEY 777 v PO EEICEESEO R
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E&ofﬁb\H%%#ﬁmmﬁﬁmm&f%ofwto:@ﬁ%ﬁ?f?yfw
@E’é‘%ﬁ%@%@:ﬁ%ﬁ%%wf LTWeetEZbNE, BRIZOVWTIE M/
FALR O IMT BADAE R Ch oo, BAEIEI S L bICHERRT 7
BEMNED bhl, EERDIPEBRORE DL, MOBAIH~ATEA
BT LB X BB, ABOHE, %< DRETIMI ADETRERD
EEBRECho T, IMUREBIRTEFOEELRIFChH ST, ORI
M7 BEHRB kﬁ%&ﬁifym\@r&mi%ﬁm bz, —JF. ELEBIX Snowdrift D X
5 I BB RTG < LN LEOT BRI IR TE 5 LE2 bR, — I
R RASER L 2 0 OB ENS B ANHETH B,

R KU G 2005 B EA Ui B2 dbIcRE L, Batamo
i T Redbud J URed Splendor’ A B A8 LAY BT CTESE R A B LS, 49
FRAIPEFOEEITCCENDIERAN D 208, EFEVEF THD, —F. ‘Sentinel’
RIESE DB BT H B A RBRT < . Vol AMBATIE B &I Lic < VME
S5 0T RE U8 2 LRI 5 BB R 55, E7e, BRI T IMT
B I 0 RBRBAEHT B HIR B B,

EREAREOBIEMIC ST, ‘Makamik’, ‘Peachleal, ‘A H—L' %
OnfER S KV 2 ARER, B L LTHEROZ A IV IRRNEE
ZbNl, —F. ‘Snowdrift °Redbud’ZED M ‘57 LV BREHN1~2H
BESENAEARS Y. 5L OEFPLIEOBD DI IEERS 5 Tk
BB, ZhbOBELEBMFRTCORBRER L AETHo7, BERI
‘Makamik’, ‘Redbud’. ‘Snowdrift’. M. X atrosanguinea 20004522 ’C“lii?ﬁ:’ LC%

VMEEDSE8® bilz, —7F5. ‘Peachleal’ > A A R—/1" THDLERMMPRD bz
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2. ZhIIRESFEEICER L T &E R b,

EHEHAMEOBAI L 5REMEOREEW LEhE

BHEMBEOBWEREEZRDS2DITIE, EHRTH SBHBORME L BB 2T
DIERBOBEANBNETH D, B2 EORESEIXN 5 DN 2V TR E T 86m
%%%ﬁﬁﬁné:éﬁ?nf%A%%gﬂﬁﬁmior%Emténfwéﬁ\
— R IIE D & O BEREISE NS EIRF REOREERNE L . B S OBk
W 1SmEFBZ D LBEERPMMET T BEMPED 5TV B (Kron et al., 2001), F 7=,
BHEMEOEEREED DML L TRHE b DEREEISTV 2 &2z TBRTE
HORRENENZ ELEETH B,

ARBCIE, VT U ORMEEICH - CEHERSEOBAC L5 R
DR EM LRRIZ OV THRE Uiz, BB EARTIEHEN 50 TIXE» - 7223,
B S OBEBESEVIZEEREY 2 OB TEPZ VMERBRD bz, Fik,
BRHOEENRSNIEY U ORERBHEVERND T, £, THEOR
FERICINZ T, FEHAORWGREEZEH 558 S U OEFILIEDOREIC
IEHTH B L RTFRENT,

‘S ITETHEHEMMEOAPEE T X 55
2005~2008 IR W THHMRARBNIERIC ST ORBEIZE 7577y
IARRIES 57 > r— NRERATo T, TORE, FHE ST Makamik
OFHBZH bE < . Snowdrift’. FHYF XX, M. baccata 79091 bmEE TOFIM

BRTAE & & X BV, AT, ‘Makamik’, A A AW—N"  FHHF XX “Snowdrift’
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M. X atrosanguinea 20004522, ‘Redbud’ DFFM A3 & 5> > f:o IO T7 v — MER
Mo, EEEOBEANSIXEMEIN ‘S0 XVBBEL., BFEOFEENLTELT
WHZ L, AEVNBHFTHIREEERL TV I LBRZ T,

5. % =

BHRE LD EAGNEEH 2 EFTRNOLAEEOR N 2B TEES ERIEA
THHWEAL, 4£F. EFEE4ME, BRSO VTR L,

BETFRICBITD4GED I FT77 v PNV OREE—ZEHBIC OV TIE
BERUOHEEZOWTHERSEMZEZIR DR No7d, FHORBAEX
‘Redbud’ J UNSnowdrift’ TV MEF 23588 Hiviz, ‘Peachleaf CrEooMRER R OME
HA3ED BTz, 2005 FIZFHBEE 2T o7z SMMEIZOWTIL, THI X XIDATF
B BIFCd o 12,2006 FIZEHEE 21T 5 72 M. baccata 19091 (XAEB N EHF ThoTe,
TEFBRTEHIC OV T, ‘Makamik’, ‘Peachleaf’, A g R FAFERRI
M. baccata 79091 i% “HL° XV 2 RRERD - 7H, ‘Redbud’ K TU¥Snowdrift’ X 1
A RREERRTERIAS B - 7o, BATE R Makamik’, ‘Redbud’, ‘Snowdrift’ . F ¥
F XX, M. baccata 79091 T o Tz, |

BT KU Iﬁ@%’l—%?—éﬁﬁﬁﬂu’_’)b VT ‘Redbud’ & U Snowdrift’ D AEH 8 B 4T
THh Y, ‘Peachlealf BN Tack IXAEH M RE Ch-72, ‘Makamik’ K Ui Peachleaf 1
EEFREMIE ST LY 1 ARERL, ‘Snowdrift’ X Redbud i3 1~ 2 A fREE
BEMEM ASFRO DTz, |

—BHORICRITHAED I 77 v IVOMEEREE T#IT— 2 FHE s

175



W2 L BIROIERIZ/N S o Tz, BERMTEDH Tid Snowdrift DAEE N BRIFTh
57278, ‘Peachleaf 1145 - Tz, THZEMBA B i1 Makamik’ % (NPeachleaf it 5 U° &
R Redbud’ B O Snowdrift' 13 1 BIB< 720 7-,

EEATOROHAERNEETHOAFTICOVWTIHAFRRMERMESRZ D LN
#57, ‘Makamike J U Peachleal DBIFERIE 5 1 & [A%H 1 RREER< | Redbud
K OSnowdrift iX 1 ~ 2 (El BEEN-oT-,

BT KIEIZRT 5 ML BENIMT BICERN-Z 277 v TAVBOETITE
BRI 1208, HERRMMTED Gk ‘Peachleal & U Snowdrift DAEB B RIFTH Y |
RAAB—N 13E o7, BFEOFAENLE L T HFEIL, ‘Snowdrift’,  Jack’,

M. X atrosanguinea 20004522, ‘Makamik’ Cd o7z,

S BTHEIZ BT 2B ARDAEFIL Neville Corpman’ /<30 A RUEBRRLE
FChHY, SEETHBER3MICELE, WNT, AL [<AATA K
TEOBEP BN oTN,.  Snowdnift’ /AT A FUBRELEL- T,
‘Snowdrift BTt ‘A A H—L [ RBIENEL . Neville Corpman’ K U¥Peachleaf’

BN SEMMPERD biviz, Peachleaf’, ‘AAR—N" OEFHEMEHL ST’
LT 2~3 BRERD -7z, BERIL Snowdrift B3V MEMMFED vz,
Ey\l\lﬁﬂ BRI 2EARDEFIZOWT, #imidJack’, ‘Makamik’ & U Peachleaf’
< . BT Tack B i Snowdrift. B8 hvo7e, BABITI. IMURAEBRT
IM7 B A B H M B AIERR T oo 7228, SABRHHS S & I AR
R & 7R o T, TEFEDEFEENLZE L TWIZHEIX, M X atrosanguinea 20004522,
‘Makamik’ ‘Redbud’&zﬁ‘Snowdriﬁ"ézho e BABITIE, IMU/SEER, IMT A,

EAER 0)]“:5: IZFEFE BV MEM RO b7z, BATERIE Makamik’ )z UNPeachleaf 253-°
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REL, ‘Snowdrift’ A3CREMEM TR0 H LTz,

BT KU EI2 B84 5 IMT BERABOEFTICONWTHRLGERZIIFD bk
BrotedS, FHP XX IDEGRRIFCHY . Sentinel iXAEZ 1Y B EF B
iz, TEFDF AT Sentinel’. M. turesii K Redbud’ CRIFTH o7z,

Y v ABEERICRB T O EHEAMEOCEAICL - T S U ORFERIIEHH D
TEEDRLBNEEEL R0 123, BIEORWFLIEZHES L0, HIEOR
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BHRBRIG NIRRT ‘SC ORBERGEICOWTT »7r— MRAEZITo 7o/
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74%—»&Smmﬁt%ﬁﬁ#f§SmMWﬁMXmmM@mMmmﬁm\
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