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Summary

‘IM 2’ is a semidwarfing and ‘JM 5’ is an extremely dwarfing apple rootstock released in 1997 by the
National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries. ‘JM 2’
and ‘JM 5’ originated from a controlled cross of Malus prunifolia ‘Seishi’ x ‘M.9” made during 1972 -
1975 to obtain new dwarfing rootstock clones that are easy to propagate by hardwood cutting. Over the
next 11 years, seedling screening continued at Morioka, and these two clones together with other eight

clones were selected in 1984 with the desirable characteristics for putative vigor estimated by the bark/
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wood ratio of roots and their propagative ability. Beginning in 1985, these rootstock selections were
entered into the regional trial conducted at 12 research sites in apple growing districts in Japan, as
selection number Apple Rootstock Morioka No.2 and 5.

Based on orchard performance and observations of disease and pest resistance, rootstock varieties
were ultimately selected and released as ‘M 2’ and ‘JM 5’ in 1997 and registered as No.8223 and 8224
under the Plant Variety Protection and Seed Act of Japan on July 31, 2000.

The rooting abilities of these two JM rootstocks were much better than two other varieties,
‘M.9EMLA’ and ‘M.26EMLA. Over 90% of ‘JM 2’ cuttings and over 80% of ‘JM 5’ cuttings were rooted
by using hardwood cutting in the nursery, whereas for ‘M.9EMLA" and ‘M.26EMLA’ fewer than 7% of
the cuttings were rooted in this manner. Average shoot lengths of ‘JM 2’ and ‘JM 5’ were 82 and 73 cm
with shoot diameters of 6.4 and 6.1 mm respectively.

‘M 2’ and ‘JM 5’ were resistant to crown rot (Phytophthora cactorum, P. cambivora). ‘M 2’ was
susceptible to wooly apple aphid (Eriosoma lanigerum) but ‘JM 5’ was resistant. On the other hand, ‘JM
2’ was resistant against Apple chlorotic leaf spot virus (ACLSV), but ‘M 5’ was susceptible. ‘JM 2’ was
less susceptible to fire blight (Erwinia amylovora) than ‘M.26’.

Observations of ‘Fuji’ trees on ‘JM 2’ and ‘JM 5’ over 14 seasons in the orchard at Morioka proved that
‘M 2’ was a semidwarfing rootstock, whereas ‘JM 5’ was an extremely dwarfing rootstock. ‘Fuji’ trees on
‘IM 2’ and ‘JM 5’ tended toward overgrowth of the rootstock. The number of suckers in ‘JM 2’ was
similar to ‘M.9EMLA’ and very low in ‘JM 5’. The two JM rootstocks produced very low amount of
burrknots compared to ‘M.9EMLA’ and ‘M.26EMLA’.

The cumulative yield efficiency of ‘Fuji’ was lower on ‘JM 2’, but was higher on ‘JM 5’ than that of
‘M.OEMLA.

Fruit weight, red color development, soluble solids content, titratable acidity, and flesh firmness of
‘Fuji” were measured. Large differences were not found in these traits except for lower fruit weight in
‘M 2’. In ‘JM 5’, soluble solids content and flesh firmness were higher than those of ‘M.9EMLA’" and
‘M.26EMLA’ .

Our results suggest that these two new rootstock varieties are worthy replacements for Marubakaido
[Malus prunifolia (Willd.) Borkh.] or ‘M.27 in Japan.

Key words: Malus, new variety, hardwood cutting, disease resistance, pest resistance, waterlogging
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Vo IobWiEBEREFHST L AN E LD,
T AR EE B L O R mO B L AITE LT
O, WRZHOY ¥ THEHT ThWikEEARDL < Fl
A Twb (Tukey, 1964 ; Webster and Wertheim,
2003). F72, HZET, TNENHEEOBEESMAICHT
LEOVWEBAROREY BNE LABHENER S LT
% (Cummins and Aldwinckle, 1983 %l Fr, 1995 ;
Webster and Wertheim, 2003). U ¥ TOHAROTHEIEIL
LT, IRFROBEKRTODbWEAEKRIEDb WL IZ X
STELIZFTbN, BMBAKRTHL ) ¥ TEELH

b WIEBAR, 3055% bW kG, 5565% A3
PEBRAREMIEN TS (Barritt, 1992).

HOABENZBIT B ¥ TObWLIREEIE 1970 4£E D S
ERICR SN, DB ZFomEEE~ s, 2010
FEICIEY) v TEFFEMED 306% 2 505 L9 127%
o7z (BMOKES EERRZEEDRE, 2012).

DOETHE, FIHHINTWD ) Y ITobwit
AARIE M2 & M9 THiHA, bHFEOBERESLEM:
AT LOELTES T, BN L - Qe
W TFEYE TR TS O T TR S
HELABZE, T2 WEOZDICET ARENEHWV
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ERRBHMPENC L WETREEHIL VL
IS N Tw D (F5ith, 1986 45ith - ¥l 2005 ;
W, 20125 L, 1988). &5H12, ITNHO M Hbw
MEAMEIIFLARICL 28MAPRNETH Y, T/,
B KRIZE > TERINAERDRRDVEGT CTHIE L
TN, DABETIE VAT A FYHEICMABAKR
ABEERLCCEAAOIRECHET SN2 558 % W
TS, WAREEIZFH 22 SE B2, KT
RN ER L7223 Em < 20, buIEA AR
RFEDWEE T IIBETE LW L LHETH 5.

DOENZBIT A1) v TOHEHAL, BELZ LD
SR, W, BRESMFICL-oTRLL. BAER~
WNTIA ROBERIVNIA FyEZFH L2880
SR\ B B O I O Bl S e o 7T EiEd &
HOTWB A, Wl LR ET 5 F T2 15 40T
BOREAZZEL, HERLHBHART 2546, &N
WIIBD TR TH L. COEYRET L7290, MM
1060 72 EDEbLbWEBROF A HA LD, O
BARE OB DAE T IV N A R 5F 8
EIIEAEEFTENLWITIERELL LD ENELL,
HARESS Y, TEFEETHLZ I Oy MIES
NTEPEG LTV ERHLNE LD, IREITH
Aanimlho/ FEH, 1995). F72, U ANHA K
T EAAARIZH, 10 a M7z ) R EE 2 Hl ki o 2
FEREFE O 40 ~ 50 A & F 2 B A H KT O B e 37 253
RS NTZHS, N INT A R B A TS
5L, PERMBEICHE LD WEA RSO LE
MEARR ST a (Bt - HIF, 2005 ; HiF, 2012).

—7, ‘M9 % ‘M26 ZHEobwlEiAI )bt
oy M27 R HREARLTHAEAL LTHAL,
BEBEICL 28 ML2KY, 10 a 272 h 300 ~ 500 A&
MAOEFEHBE L 2R L% Big L 285546 %
DD AR LN TS (KIS, 1989 %, 1997).
M27 ZHEMBERE LCHHT % & Rk EED <
REOECITBIFCTREENR VA, BEETIZL-T
REARS L3 < GIFT, 1995), 2o, LA
BIHIIWNEECTH Y, ) LAREEFSEELBbWIT
BARGEOHZEIRD 5N T 5.

Bl 2= A BRI e B S oy (B RABWRZRRT Y~ IWFZEiL
) T, BFobwWEGARmEORHELEL, iF
LARZIEASHREC, MR RME, REMEOE BEARH
Y, buAbESEsER b WEAKRGNEOF K % H
B, 1972 4E 05 Y ITRROBERELE/mL, "]
M1, "JM7', "TM8 ®buwikakinizE K
L7z (BB 5, 2010). #hbichi &, EbuwitaAo ']

M2 BXUbWEGARD "TM5" 2HBL7ZDT,
Z OFE AL & FEOBEIZ OV THE T 5.

REOFERIZH720), ZRETWHIE 722w
REWIZERT )~ TR A OERIRE, 25 IR
W PEROE SR 2 HH 2 LT 72 72w 72 B AR 1 U SUBR B
TR D KNIRHOEE LT 5.

BREIE

Bl 2= B e M s oy (BL SRASWEZERT ) > ThigeiL
RO OCUE, 3 LRBIEASTRET, MR, BREGEISE,
BEARBME, bW LEEIEN A RMEOFT L %
HEZ, WAL Y Ay BIOKRTHAM
THEEHEIGEDILNI Y NAAL Y [HF3263] &1
FO)ALLBASNTbWEERNLETHSL MY,
M26, BbWwiEeKRGHETHL M2T OL5HEHE
B L, 1972 06 B AREH AR FiG L 7.

‘TM2 BLWY "JTM5 1L, 1972 ~ 1975 12K
MAIToTHELZVNTAL Ry k1Y & ‘MY
DRHEFEATE 958 ko mh b EH I N 0T,
HEFIIE4 [QI), [Q23] TH5.

) Y IOBERTIE, WOBHOREEHEE D LR R
EOMICERZBERYD ), KEFEOFHN DT ED
WERI R DTE , R E b WA ARBEOIRE L L
THHATEXLZEDHLNIENTV 525 (Beakbane
and Thompson, 1939), ABFMAERICBVTIE, M26
EREEPZNUEO DAL R H T 5 EAK % #iK
T5720, #75 mm DRSO L TREEBA 60%
Plba@ko %27 E Lz CHAIS, 1980).

WL 2R EEIZOWT, EFOMWIK, HFLARS
R RO A L CEKERIZ A0 724 R,
1983 4F F T2 193 fifkAsEI &, S HICZohnrs,
Bz BRI FE ASAR O W TE @ 60% LT, il L AR FEARE DS
50% Lo 10 fifk & 1984 4E 129k BAR R & L C— k%
WL 1985 FE06E4 [)y TEREM25], [V
YIBRARERS 5] ORmAEML, o8 RML b
T ¥ IHEARE— BRI PE R BRI L
7o, HWIIBIBREMEOMR, [V v THEKER 25 ]
EbwEEARE LT, [y ITHEKRERS S| 13Hb
WEHBKRE L TCOEMESRD b, Fh 8 4F R
AT G - BRI R R R R (S8 Hb R A,
1997 £ 2 ) 2BV THmEBRMHICSSDb LW EDE
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EAEON, S OICHEE 2 A SN K 8 ERE
R BRI e E S IC B W T R L 5 2 &
AIPE S, 1997 4E 3 F I EBAROKEE A B R/ T o A
AR (IR A3 MBI 40 5) 12HD
Akt ds L O kIc D  mEE skt %
fTo7z. ZORE, 199748 H 19 HFHFTH4 "JM
2" BXUW 'JTM5 kmsEh, )ATENA13E
BIUOYWATEKE 45E LTRESNT (R
B0 v IHSEMZEEE, 1997a, b). F 7z, 2000 4E 7
A3l HRHFCHREEICESX M2 2S5REs®
8223 %, ‘JMDB5’ 8224 5 & L CHEBSE Sz,

TM2 BXU 'TM5 OFWAKN%E Figl 12
RL7z. B, s GHOBKE, BERETOME
DIYFEFELTH D [Japan Moriokal DT & F %
METICH Rt

AN L D AR AR E R & SE L 7B X O
REEFEDOE BB G L 728 oL F I LT oL
BYTH5b.

AR IO PR E SRR TE AR (B BE 44 13 R AR 1
ME AERAE TRE D 2488) © ez rh g RERERY (Bl

o 7 AR STAT B N AL 8 AR S I SR B S SR A
oS RAERY), HARR D A ZRERY G i
VATEIEANE R EFEBAN > ¥ — ) AZHIZER), &
FREZARY O aFRREEMRELY Y —), Bk
WLy (B BIRIR RS - RESRamisenr), &
IR R AR (B KR RMOAKEST 2 > 7 — &
BBy, WS RERY (B 1IRR RS
Wroet > & —RzEY), mERAERERY (B M
BILRSER G v ¥ — RBIWESEAT), TS IR =R
iRy (B BB RSERGr -t v & —dl i %
WiEt > —), INRURE R, KRB R,
AR EREY (B AR RER a7~
5 —).

B, ) TEEOTEMICMEST 2HFHREYAD
AERYTIE, 1991 4R 123k L 72 B8 19 512 & ) BXBRA
PHEEZF, —#IZDO W I LR O RER T % 4366
L ENT.

M. prunifolia
M 2 ‘Seishi’

M5 | MY |

Fig. 1. Pedigree of ‘JM2’ and ‘JM5’.
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Fig.2. Growing shoots of ‘JM2’ and ‘JM5’.
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DENE [~ | REoRE S [/ B [,
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MEOREE NE], RMEORIIT [, K33 THl,
FLoIE [FFH], RAOMI [, Bffbid [,
M TRk, 0l PH, BOZAE [E~E7) ],
JEITREREENL 127%, V)~ THRE &I L7% BEZRL,
HERE T BRI [, i TR &KL 2],
RitoZ % T, 7oL 59 EEET [, 7
TORAE TEIBR], K& X [/h] THE. REIHRD
THERDRC, EADDHY, EEIIEE S 20,
FEFMEERM T4 A LT TR FAER: ST
CNIFEE O 5 T (], REORHIILI A
ERATIR] THaD HLARICLZ2REEIHOES,
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Fig.3. Leaves of ‘JM2’ and ‘JM5’.

IM 2

Fig4. Fruits of ‘JMZ2’ and ‘JM5’.
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BLORE TEM], RAO@IL (%], Beibld (6]
B (o], &% [, BoZA 3 [~
JEATEFREE 1L 14.2%, V) » THEE 13 20% BES R L
HEkE T EEsRI 3R] #&id TF ] &FFE 4],
BroZ4g T | EroBid 59 Mg ],
TR TEI], K& [/ THsb BEIHD
TSR, #:ADH Y, ARITITE S 22w,
FEFEMNIF R CEFREMT) <4 A RAT [F]
BIAEMIE 50 L IFIZREM OS5 e T (], #
FEORPINT 10 H EptgT ] THaH fHLAICE
B RBEEFHOHS L [H]  BRICHW GG OERE
OBEIT [HEM] TH 5.

AdnFEIE MIEMLA™ B XU M26EMLA’ & IL#x
LTHRFEINZIWT &, BIRERWC & FLARIZE S
KAEBIHDG) LW EECRBMEDSED N5,

2) ¥k

B O LR 7 T BT 5 IRIRE EE Hidl L ofs R
&, MIEMLA’ @ 0%, M26EMLA @ 7% |2k} L
T JM2 OEERITITG LEL, T, JM5‘
b 82% & IHME <, WiahfE & 4 L AREG#E AT
HDH T ENTpo T LAY O34 L 72 X
L,ﬁt*%@m%mﬁ%ﬁ6mmuﬁuéb,é*
ELCHERREZR K E SOWAKRICHE L7 (Table 1).
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3) MKk

a7+ & T 63 H M O AKMLELERER % 17 - 724
B TTM2 OWEIERIT21% L, MREEIZ< LN
A4 K7 (35%) AT EDS AL 72, —7F, ]
M5 OWEIERIT49% &5, MRMEIE MIEMLA
(51%) & FEFEEIZEH -7 (Figh).

4) mmBEHE

FEAERERIC K0 B E I A R P & RS
L7z (Table 2).

) ITOBMBLUREMEST 2ERTHLY) v I

TYAVIZHLTIE TM2 13, CJM5 1d
EHMETH - 72,
FEBREOHR T S0y MIOWTIE, HEE

D P. cactorum B & U P cambivora % ¥ ) ¥ | AR E
L7zfg, "TM2 BXWY "JTML dwvwind
‘MIEMLA" % 'M26EMLA" X g, Pz f
T 5 EHIWT S A, AL TTM2]
DOI|PFMEDORERE IR, HREOETMETH 2 &
HE X7z (BT S, 1989 ; Bessho and Soejima,
1992).

EHIERORE Y 4 )V A Tdh A Apple chlorotic leaf
spot virus (ACLSV) (ZRFLTix, "JTM2' (d3kpui,

P. cactorum

Table 1. Survival and growth of cuttings of ‘JM 2’ and ‘JM 5’ compared to ‘JM 1’,
‘IM 77, MI9EMLA’ and ‘M.26EMLA’ =

Survival Tree Trunk
Rootstock after cutting height ¥ diameter *
(%) (cm) (mm)
JM 2 97 82 6.4
JM 5 82 73 6.1
JM 1 85 101 7.0
JM 7 94 86 6.8
M.9EMLA
M.26EMLA 29 3.1
LSDg05 " 20.1%* 0.99%*

“ Mean of 1995 and 1996.

¥ Measured 5 months after cutting in the nursery.

* Measured at 20cm above the ground.

Vv Statistical analysis was performed with a two-way ANOVA.
LSD, 5 : Least significant difference at P=0.05

% % @ Significant at P=0.01.
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"TM5T 3 TH 7. —7, Apple stem pitting HTH 5.

virus (ASPV) & Apple stem grooving virus (ASGV, RER, ) EATH, RECHBISH L TR L7
T =AM R LR L 2 e A 2 R EMENEZETH -7z (77— 7 B,
L7-.

BEAESSR I LT, M L 2 el i & 5) BRELTHRALESBEORFHE
AU BEBIHLTE, "JM2 & "TM5 o BRHIZB VT, 198241 &AL ZRIRMNAE L
WA 2SR AR EE OIITE 2 R L7z, KRERIZRT L Cig, LCYDFEEEF IS 2T THARZER L, 1985

KE T — 2V RFIIB TR E © F 0 L 72455, FARICHERKX 3~ RKEMBGIZEML 2%, WoOLER
TM2T E M26 Lhad, PREOEIUELRL B LONEESFEORELFE/L 7. BIGEMEZD
72 (Bessho et al, 2001). "JM5  (ZDOWTIZRME W EHOEROESIIBIZL > TRPELD, 35~
ThHY, KR TLEPEOREFERIBRED L Z AR 115 cm Th o7z, B RICEDI N2 14 £4 5L

Yo}
o

N 0
o o o

- =M 2

o

=0 M5

w b U O
o o

=== M.9EMLA

Defoliation rate (%)

N
o

= %% = \arubakaido

[
o

o

7 14 21 28 36 42 49 57 63

Water-logged period(days)

Figh Defoliation of ‘JM2’ and ‘JM5’ after waterlogging compared to ‘M.9EMLA’ and Marubakaido.

Table 2. Pest and disease resistance of apple rootstock variety.

Wooly apple Crown rot * Alternaria
I;thc’it;);‘l; ap{lidpzp P. cactorum  P. cambivora ACLSV? ASPVY leaf spot * Scab * Fire blight*
JM 2 S® M R R R R M M
IJM 5 R R R S R R M
M.9EMLA S S S R R R S S
M.26EMLA S S S R R R S S

* Evaluated by artificial infection of Eriosoma lanigerum in a greenhouse.
Y Evaluated by zoospore suspension inoculation method of Phytophthora cactorum or P. cambivora (Bessho et al., 1989).

* ACLSV: Apple chlorotic leaf spot virus. ACLSV isolates were inoculated into rootstocks for evaluation using chip budding
method (Yanase, 1974).

" ASPV: Apple stem pitting virus. ASPV isolates were inoculated into rootstocks for evaluation using chip budding method
(Yanase, 1974).

V¥ Evaluated by using sensitivity test to AM toxin (Tuchiya and Soejima, 1982).
" Evaluated by conidial suspension inoculation method of Venturia inaequalis (Williams and Kuc, 1969).

‘ Evaluated at Cornell University, New York State Agricultural Experiment Station by controlled inoculation with Erwinia
amylovora (Bessho et al., 2001).

® Rating' R=resistant; M=intermediate; S=susceptible; -=not tested.
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DEBHREREOMK L% Table 3 1R T

B R BRI EOEEN R EEL TR, B
WA BB CIIEN O bW LEDFRIEE L TH
WAHZEIFELTIIRVWEEZEZONL. TD72H, K
KBTI EZRORKSZDbDUVILEOIRE L L,
MOIEMLA' & ‘AU A oxHmo ks %2
L7 MEEAE L7z MIEMLA dbWEAARIZ
GHEEINTBY, M9 PHRELTVEEY A IVA
L LRAAAFABORE X, #EO M9 B
FAB L DR 40% KEL 2B EHIEINTWS (NC-
140, 1991),

TM2 A AL oFBROKSIE MIEMLA
BB O 115%, "TM1™ BFHE O 128%, "TM7
BB O 124% T, N5 O BERGHE X Y #3%
RRELBDZENGHY, TM2 IZEbuEAEA
ThbEHESIN

—%, 'TM5 & 4L oFHoKkSIE MIEMLA
BFREE O 65% T, MIEMLA X YMHB/NZRD
BARTHALZENHBHL, "JTM5 (dmbuiEiaAlC
SHTHZ EDEYLTH D LRSI

S EoBEIAHEMBICTRL R TH L. B
AR EBREEET L, TOREIR "JM2 T
3/hEL, TTMBET TiERE W,

SFAS (2009) (X IMABARICEEARLZZEZE 12 5
T DT R EAREEO L2 DV THE 21T - 72465 %
BXREBORAMEEX TM2 > M7 > ']
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M1 > "JM5" DlEE AR, FAWEHRED/NS W ]
M5 HBEMET LI I X 250 %
LV ABIATIRLENH L L2 gL T\ b,

OCZIEADFEEE "TM2 1d31 KT MIEMLA’
ERIREEIZRR L WA, JTM5E Tt 12 R &M T
L,

SIRHINIL CHET L LB TIZO %2525, 7]
M2 & ‘TM5 & MIEMLA XU M26EMLA’
L VS DNIEED L ol (57— 5 HEE).

4AEMEZEEILZ 50 o 1420 RENEZ,

TM2 BRJEEHE 295 kg, (TM5T SFEEHZ 185
kg T, MIOEMLA" HBHIHB O 343 kg & W A %edro 7z
BEHIGE 2 R Ok L2 IR 4 72 0 oA
RN, CTM2T /RFABNE 132 & MIEMLA
HBRAB X DR, M26EMLA SFJEKE & ST
Hotz. RREBRTRIEIEIETBRIEEZEARE LA, ]
M2 HRHBHZReRBEH <, FHRBIIEAN X
ThibrEZONLID, SHBBOMLY CH*UE
L, ¥ A B BF B U 7B RS BT o
FESLSETH A LR IND.

—F, "IM5 BB & ER)E L 254 &
MOEMLA" % ‘M26EMLA" &SRB L 0 Ero 7z,
COFER,L, TTM5T RFAHABHIIBEAERE NS W
T 1ML 72 0 ORI WA, BT 5 2 &3
REC, HAERE Y20 TIREIE 2 0 52 et
BENT.

Table 3. Field performance of 14 years old ‘Fuji’ on ‘JM 2’ and ‘JM 5 compared to ‘JM 1’, ‘JM 7", ‘M.9EMLA’
and ‘M.26EMLA’ rootstocks at NIFTS, Morioka.

Tree Tree Trunk . Cumulative Cumulative
Rootstock . . . Relative Root . . .
enotype height width girth L, Kers ¥ yield/tree  yield efficiency *
g yp (m) (m) (cm) vigor suckers (kg) (kg Jem?)
JM 2 4.7bc™ 5.5¢ 53.2 ¢ 115 31.0¢ 295 be 1.32a
JM 5 3.4 a 3.6 a 30.1a 65 1.2a 185 a 2.54d
JM 1 4.3b 4.7b 41.7b 90 3.2a 338 cd 244 cd
JM 7 4.2b 4.8b 43.1b 93 15.0 abc 400 d 2.73d
M.9EMLA 4.4Db 5.2 be 46.3 b 100 22.3 be 343 cd 2.01 be
M.26EMLA 5.2¢ 5.9 cd 59.3 ¢ 128 8.5 ab 373 cd 1.34 a
Significance * * *k * % * %k - * % * k * *

“ % of M.9EMLA based on trunk girth.

¥ Number of suckers grown over 5cm.

* Cumulative yield of 14 years/trunk cross-sectional area.

" Mean separation within columns by Ryan's method, Z=0.05.

¥ Statistical analysis was performed with a one-way ANOVA.
% sk Significant at P=0.01.
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Table 4. Fruit traits of ‘Fuji’ on ‘JM 2’ and ‘JM 5’ compared to ‘JM 1’, ‘JM 7", ‘M.9EMLA’ and
‘M.26EMLA’ rootstocks at NIFTS, Morioka “

Fruit Flesh Soluble solids Malic acid
Rootstock . . v <
genotype weight firmness cor}tent content
(& (Ibs) (Brix, %) (g/100ml)
JM 2 226 15.9 14.1 0.42
JM 5 254 17.1 16.2 0.43
JM 1 264 16.8 15.3 0.42
JM 7 267 16.5 15.9 0.45
M.9EMLA 256 15.9 14.4 0.41
M.26EMLA 262 15.5 14.3 0.43
LSD g5 " 40.2 1.60 1.15% 0.05

“ Trees were planted in 1982 and data shown are mean of 1993 - 1996.

Y Flesh firmness was measured using a penetrometer (FT327; McCormick Fruit Technology,

USA) with an 11.1 mm probe.

* Titratable acidity as malic acid.

Vv Statistical analysis was performed with a two-way ANOVA.
LSDO0.05 : Least significant difference at P=0.05

% % @ Significant at P=0.01.
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Table 5. Effect of rootstocks on orchard performance of ‘Fuji’ in the regional trial in 1996.

. wellin; R Cumulative
Rootstock Location Tree Retlfe:"e h:f;:t 1;;1311( Suckering Am(‘)‘f““‘ ® i Precocity s Yield/ree C;:;g}ta;;:e vield
genotype age size (m) (em) tendency burrknot * gf‘aft\v (kg) (& efflcleany
union (kg/cm?)
JM 2 Hokkaido 8 Dwarf IT 3.9 274 Many Absent-Few Absent-Small - 17.7 38.8 0.65
Aomori 11 Semidwarf 4.7 54.8 Few Absent Absent Moderate 112.7 428.8 1.79
Twate(Morioka) 15 Semidwarf 4.6 56.0 Intermediate ~ Absent-Few  Absent-Small ~ Moderate 68.2 363.5 1.46
Twate(Kitakami) 10 Semidwarf 4.6 49.7 Absent-Few Absent-Few Absent Moderate 44.8 127.2 0.65
Miyagi 10 Semidwarf 4.4 34.2 Absent-Few Absent-Few Small High 40.8 127.0 1.36
Akita 8 Semidwarf 3.7 25.4 Few Absent Absent Moderate 9.4 14.9 0.29
Yamagata 9 Semidwarf 5.3 41.0 Intermediate Absent Small Moderate 56.5 146.2 1.09
Fukushima 8 Dwarf IT 4.4 29.7 Absent Absent Absent High 61.5 136.1 1.94
Nagano 9 Semidwarf 4.8 35.8 Many Absent Absent Low 33.9 140.5 1.38
Ishikawa 10 Semidwarf 4.0 45.2 Absent Few Absent Low 24.9 95.2 0.59
M5 Hokkaido 8  Extremelydwarf 26 144  Intermediate Absent-Few Intermediate - 84 96 058
Iwate(Morioka) 15 Extremely dwarf 3.3 32.0 Absent-Few  Absent-Few  Absent-Small ~ Moderate 34.2 206.5 2.53
Iwate(Kitakami) 10 Extremely dwarf 2.3 14.7 Absent-Few Absent-Few  Intermediate High 3.3 16.8 0.98
Miyagi 9 Extremely dwarf 3.3 19.8 Absent-Few Absent-Few Small Moderate 23.0 65.5 2.10
Yamagata 9 Extremely dwarf 2.6 17.5 Absent Intermediate  Intermediate Moderate 9.3 28.5 1.17
Fukushima 8 Extremely dwarf 1.5 7.5 Absent Absent Intermediate High 3.9 12.7 2.84
Gunma * 10 Extremely dwarf 4.1 19.0 Intermediate - Small High 6.4 57.9 2.01
Ishikawa 10 Extremely dwarf 3.3 16.7 Absent Absent Large Low 21.0
JM 1 Hokkaido 8 Dwarf T -1I 3.0 19.4 Intermediate  Intermediate  Absent-Small - 10.1 34.7 1.16
Iwate(Morioka) 15 Dwarf T 4.4 43.7 Absent-Few Absent-Few  Absent-Small High 65.1 402.7 2.65
Twate(Kitakami) 10 Dwarf T 4.0 29.0 Absent-Few  Intermediate  Intermediate Moderate 25.8 133.6 2.00
Miyagi 9 Dwarf IT 4.4 24.0 Absent-Few Absent-Few Small High 39.0 88.5 1.93
Akita 8 Semidwarf 3.8 23.4 Absent Absent Absent Moderate 12.4 20.0 0.46
Yamagata 9 Dwarf T 3.4 26.0 Absent Intermediate Intermediate High 44.8 98.0 1.82
Fukushima 8 Dwarf T 2.8 154 Absent Few Small High 20.9 66.2 3.51
Gunma * 10 Dwarf IT 4.8 38.0 Absent - Small Moderate 61.8 360.2 3.13
Nagano 9 Dwarf IT 3.2 23.0 Absent None Intermediate High 11.4 67.4 1.60
Ishikawa 10 Dwarf IT 4.0 30.7 Absent None Small High 41.4 125.0 1.67
M7~ Hokkaido 8 Dwafll 86 259  AbsenvFew AbsentFew Absent:Small - 156 815 070
Iwate(Morioka) 14 Dwarf T 4.2 43.1 Absent-Few Absent-Few  Absent-Small High 68.6 400.5 2.71
Iwate(Kitakami) 10 Dwarf T 3.8 30.1 Absent-Few Absent-Few Intermediate High 24.7 152.5 2.11
Miyagi 10 Semidwarf 4.3 28.0 Absent-Few Absent-Few Small Moderate 44.5 125.7 2.01
Akita 8 Dwarf T 2.7 14.2 Absent Few Small Moderate 8.7 14.1 0.88
Yamagata 9 Dwarf I 3.4 26.0 Absent Absent Intermediate High 29.0 69.1 1.28
Fukushima 8 Dwarf IT 3.3 23.4 Absent Absent Absent High 30.1 115.4 2.65
Nagano 9 Dwarf T 3.3 20.2 Absent Absent Absent High 18.1 63.5 1.95
Ishikawa 10 Dwarf IT 4.0 29.1 Absent Absent Intermediate Moderate 34.0 157.4 2.33
MSEMLA  IwateMorioka) 15 Dwarfll 48  5L3 Intermediate Intermediate Absent-Small  High 639 4009 191
Yamagata 9 Dwarf T 4.1 30.0 Few Few Intermediate - 34.8 63.5 0.89
Fukushima 8 Semidwarf 4.7 33.4 Absent Few Absent High 53.4 129.4 1.46
M26  Hokkaido 8 Dwafll 88 273  AbsenvFew  Many  Intermediate - 150 335 056
Iwate(Kitakami) 10 Dwarf IT 4.5 41.2 Absent-Few Absent-Few Intermediate High 50.8 210.1 1.55
Akita * 8 Semidwarf 3.6 21.5 Slightly few Few Small Moderate 17.2 30.6 0.83
M.26EMLA  Aomoi 10 - 47 861  Absent  Few  Absent  Moderate 666 2013 281
TIwate(Morioka) 15 Semidwarf 5.5 64.3 Absent-Few  Intermediate ~ Absent-Small Moderate 79.7 452.5 1.37
Miyagi 10 Dwarf IT 4.0 22.8 Absent-Few Absent-Few Small Moderate 29.5 53.9 1.30
Yamagata 9 Dwarf IT 4.3 31.6 Absent Intermediate Intermediate High 58.9 136.4 1.72
Fukushima 8 Dwarf IT 3.8 27.6 Absent Few Absent High 30.2 82.8 1.37
Gunma * 10 Dwarf IT 5.6 41.0 Few - Small High 29.5 293.1 2.19
Nagano 9 Dwarf IT 3.7 26.2 Few Many Intermediate Moderate 16.4 80.1 1.47
Ishikawa 10 Dwarf IT 4.0 33.8 Few Intermediate Small Moderate 22.9 102.8 1.13
Marubakaide  Akita 8 Semivigorating 48 202 Absent  Absent  Absent  Low 116 187 020
Fukushima 8 Semivigorating 4.8 36.1 Intermediate Absent Absent Moderate 59.2 159.1 1.53

“ Extremely dwarf equivalent to M.27, Dwarf I equivalent to M.9, Dwarf IT equivalent to M.26, Semidwarf equivalent to MM106.
¥ Absent-Few equivalent to MM106, Intermediate equivalent to M.9, Many equivalent to Marubakaido.

* Absent-Few equivalent to Marubakaido, Intermediate equivalent to M.27, Many equivalent to M.26.

* Absent-Small equivalent to combination of Fuji/Marubakaido, Big equivalent to Jonagold/M.26.

¥ Low equivalent to apple seedling, High equivalent to M.9.

" Cumulative yield/trunk cross-sectional area.

‘ Rootstock was used as rooted interstock on Marubakaido.

® Data of 1995.
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Table 6. Effect of rootstocks on orchard performance of ‘Sansa’, ‘Sensyu’, ‘Hokuto’ and ‘Orin’ in the regional trial in

1996.
. Swellin; . Cumulative
Cultivar Rootstock Location Tree Retlraetve h’z;lit ’l;‘:;nk Suckering Am;):m of ) Precocity * Yield/tree Cy"lizgfl::;:e .yi.eld z
genotype ase size ” (m) (cm) tendency * burrknot * gr.aft 2 ke efflclenc2y
union (kg/em®)
Sansa  JM2 Yamagata 9 Semidwarf 5.1 36.7 Intermediate Absent Small High 48.6 130.8 1.22
Fukushima 8 Dwarf IT 3.5 18.0 Absent Few Absent High 14.9 54.7 2.12
Ishikawa 10 Semidwarf 3.8 41.6 Intermediate Absent Absent High 12.2 98.6 0.72
JM 1 Yamagata 9 Dwarf IT 3.4 25.0 Absent Absent Intermediate ~ Moderate 16.7 46.4 0.93
Ishikawa 10 Dwarf I 3.6 21.1 Absent Absent Large Moderate 21.2 73.9 2.08
M7  Yamagata 9 Dwafl 33 180  Absent Absent  Intermediate  Moderate 113 - -
Fukushima 8 Dwarf IT 3.5 15.1 Absent Intermediate Absent High 15.3 61.4 3.38
Ishikawa 10 Dwarf IT 3.9 24.9 Absent Few Large High 30.3 128.0 2.59
M9EMLA  Yamagata 9 Dwafl 31 180  Absent  Absent Intermediate - 1o 267 104
Fukushima 8 Dwarf IT 4.0 17.7 Absent Few Small High 16.0 63.3 2.54
M.26EMLA Yamagata 9 Dwarfll 40 230  Absent  Absent  Intermediate Moderate 275 7.7 170
Fukushima 8 Dwarf IT 3.3 18.5 Absent Absent Small High 5.4 40.5 1.49
Ishikawa 10 Dwarf IT 4.0 26.6 Intermediate Intermediate Large Moderate 19.6 100.9 1.79
Sensyu JM 2 Miyagi 10 Semidwarf 4.7 31.3 Absent-Few  Absent-Few Small High 23.3 63.8 0.82
Akita 8 Semidwarf 4.2 23.7 Few Absent Absent Slightly low 15.0 21.4 0.48
Nagano 9 Semidwarf 4.1 33.6 Few Absent Absent Moderate 46.3 164.8 1.83
JM 1 Miyagi 10 Dwarf I 4.7 23.8 Absent-Few  Absent-Few Intermediate High 18.8 45.3 1.00
Akita 8 Dwarf I 2.8 10.3 Absent Few Small Slightly low 3.5 6.1 0.72
Nagano 9 Dwarf II 3.3 18.8 Absent Absent Large High 15.4 62.0 2.20
M7 Miyas 10 Dwarfl 46 250  AbsentFew Absent-Few  Small  Moderate 211 349 070
Akita 8 Dwarf IT 3.8 17.4 Absent Few Small Slightly low 8.5 13.7 0.57
Nagano 9 Dwarf IT 4.3 24.7 Absent Absent Absent Moderate 18.2 84.8 1.75
M26°  Akita 8 Semidwarf 42 218 Few  Few _ Small  Moderate 146 204 054
M.26EMLA Miyagi 10 Dwafll 43 238  AbsentFew Absent-Few  Small  Moderate 249 467 104
Nagano 9 Dwarf II 3.8 20.5 Absent Many Intermediate ~ Moderate 16.2 59.3 1.77
Hokuto JM 2 Aomori 11 Semidwarf 4.6 53.7 Few Absent Absent Moderate 115.2 375.1 1.63
Fukushima * 7 Dwarf IT 4.0 22.0 Absent Few Absent High 37.3 70.1 1.82
JM 7 Fukushima * 7 Dwarf II 3.2 20.8 Absent Absent Absent High 47.0 76.4 2.22
MOEMLA  Fukushima® 7 Dwarfll 41 250  Absent  Few  Absent  High 5.6 787 158
M26EMLA Aomori 10 - . 43 321 Absent  Few  Absent  Moderate  7L8 2545 310
Fukushima * 7 Dwarf IT 4.0 24.7 Absent Few Absent High 48.3 90.9 1.87
Orin JM 2 Iwate(Kitakami) 10 Semidwarf 5.0 50.4 Absent-Few  Absent-Few Absent High 38.5 151.1 0.75
3M5_ - _Iw;te(}ita\;am_i) - 13 _Ext?em;y ;Va; _3.0_ - 1;3 - E)se:t-Fgw_A;sen_t-Fe:v _Int;me_diat_e ilte:me;ate_ - 7_2 - 5.2_ - _119_ -
JM 1 Iwate(Kitakami) 10 Dwarf I 3.8 29.1 Absent-Few  Absent-Few Intermediate High 21.1 95.3 1.41
M7 Iwate(Kitakam) 10 Dwarfll 44 319  AbsentFew Absent-Few Intermediate  High 239 1177 145
M26  Iwate(Kitakam) 10 Dwarfl 34 284 Absent-Few AbsentFew Intermediate  High 153 837 130

“See Table 5 for the evaluation of each trait.
¥ Rootstock was used as rooted interstock on Marubakaido.

*Data of 1995.
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Table 7. Effect of rootstocks on fruit quality of ‘Fuji’ in the regional trial %

Rootstock ) Fr»uit Uniformity ) . Flesh , Ssi)lllilgie h;[:iléc
genotype Location Wszlg)ht ) -(t)f- Coloring firmness ¥ content content”
) ruit size (Ibs) (Brix) (a/100m))
JM 2 Hokkaido 182 Intermediate Intermediate 17.2 13.8 0.53
Aomori 348 Intermediate Intermediate 15.3 12.8 0.35
Iwate(Morioka) 224 Poor Intermediate 15.8 13.4 0.40
Iwate(Kitakami) 323 Intermediate Intermediate 15.2 14.2 0.30
Miyagi 283 Intermediate Intermediate 16.1 15.0 0.44
Akita 367 Slightly poor Intermediate 14.4 13.6 0.41
Yamagata 358 Intermediate Intermediate 14.2 14.4 0.40
Fukushima 375 Intermediate Intermediate 14.7 16.2 0.47
Nagano 377 Good Intermediate 14.5 15.1 0.39
Ishikawa 276 Poor Poor 14.3 14.8 0.44
JM5  Hokkaido 184 Intermediate Intermediate 174 151 055
Iwate(Morioka) 258 Intermediate Good 16.8 15.1 0.40
Iwate(Kitakami) 311 Slightly poor Intermediate 16.7 16.2 0.39
Miyagi 288 Intermediate Slightly good 16.5 15.6 0.42
Yamagata 372 Slightly good Slightly poor 15.7 15.8 0.40
Fukushima 296 Intermediate Intermediate 15.2 16.7 0.39
Gunma * 123 Good Intermediate 17.5 16.5 0.43
Ishikawa 323 Good Poor 17.3 16.5 0.46
JM 1 Hokkaido 225 Intermediate Intermediate 17.6 15.1 0.56
Iwate(Morioka) 264 Intermediate Good 16.5 14.7 0.40
Iwate(Kitakami) 354 Slightly good Intermediate 15.5 14.5 0.34
Miyagi 313 Intermediate Intermediate 16.1 15.2 0.41
Akita 395 Slightly poor Slightly poor 14.8 13.7 0.40
Yamagata 371 Intermediate Intermediate 15.1 15.3 0.39
Fukushima 392 Intermediate Good 14.2 16.0 0.39
Gunma * 131 Good Intermediate 15.6 15.1 0.31
Nagano 371 Good Intermediate 15.2 15.7 0.38
Ishikawa 313 Intermediate Intermediate 16.1 15.4 0.46
JM7  Hokkaido 202 Intermediate Intermediate 167 146 052
Iwate(Morioka) 266 Intermediate Good 16.6 15.3 0.43
Iwate(Kitakami) 307 Slightly good Slightly good 15.8 15.0 0.35
Miyagi 280 Intermediate Intermediate 16.3 14.8 0.40
Akita 329 Slightly poor Intermediate 15.1 15.2 0.41
Yamagata 351 Good Good 15.7 16.2 0.42
Fukushima 348 Slightly good Good 14.5 16.5 0.44
Nagano 364 Good Slightly good 14.7 16.2 0.41
Ishikawa 301 Intermediate Good 15.1 15.6 0.47
MOEMLA  IwateMorioka) 270 Intermediate Intermediate 155 141 040
Yamagata 304 Intermediate Slightly good 14.7 15.0 0.41
Fukushima 409 Intermediate Intermediate 13.9 15.8 0.44
M26  Hokkaido 197 Intermediate Intermediate 164 144 051
Iwate(Kitakami) 341 - - 15.2 15.0 0.34
Akita " 385 Intermediate Intermediate 14.7 14.3 0.39
M26EMLA  Aomori 851  Intermediate Intermediate 147 138 030
Iwate(Morioka) 273 Intermediate Intermediate 15.0 14.3 0.43
Miyagi 294 Intermediate Intermediate 16.2 15.7 0.44
Yamagata 349 Intermediate Intermediate 14.8 14.8 0.41
Fukushima 347 Intermediate Intermediate 13.9 16.1 0.45
Gunma * 295 Good Good 14.6 14.2 0.36
Nagano 361 Slightly good Slightly good 15.1 16.1 0.40
Ishikawa 323 Intermediate Intermediate 14.1 14.6 0.42
Marbakaido Akita 879 Shghtlypoor  Poor 143 133 041
Fukushima 390 Slightly good Intermediate 14.1 15.6 0.45

“Mean of 1995 and 1996.

¥ See Table 4 for the evaluation of each trait.
*Data of 1995.

" Data of 1996.

" Rootstock was used as rooted interstock on Marubakaido.
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FEHRICE LTI 2 IR oA R ] 4 BT C I,
2T TR LFHMEis i, FEMiAS 27z

HEBIZEHLCTE 2T [ARR] ~ [RRAR], 4
BT (W], 23T [RRR] ~ [H] LFHEs R,
A5 27z

LEMEL 8T D4 T T M HAxf & AR HE % F
mY, "TM5 BB CIIEEEDSWREIENERE S
NAHZEDRHLNIR -T2

PERE X, BT M26EMLA’ SR & I3IFRE T
TH -7 LANIETORETTTM A BEAFHE % -
Blo7z. F72, Mo ] MARAARLILEL TS, 8LHIO
£TT JM1 BAMEE ERY, 785 55T
TM7 BAHEEE LRSS, TTM5 A
FIRAB CIIEEOBS WEENEESNDL 2 ED5h o
7z.

) v IEEEE, MRRIRAARFE & LT 5 &,
4TI FERRE 2w LR R & o 7288, T Sto 4
B CIidm <, BED BBV REESEEIND D
DEEZ5ND (Table 7).

4) KD ‘AU DAHAORBEOREREICKIET

-7
(1) JM2

TM2 B SAE oREZILEEAINITIK
‘MO9EMLA™ X UF ‘M.26EMLA" BRI X ) /h& <,
@B T MIEMLA &H R A L h K E e
‘M26EMLA" BFAHAB L D /S T8 Of
FEITEW L EEFTIE M26EMLA &FHE & FREE,
ITIE M26 BFRAB LY RELo720 A o
REIEETIE MIEMLA BXU M26EMLA &
FHAB L DAL, HHRTIE M26EMLA HFH#
EABBETH- 7. TN oRFEIEF (Jblh) T
M26 LD/ EDhorz UEOERELSIZ M2
BHRABOREDKE SIZ—EDOBBNIIRD 5Nk h
27z,

ERNIZE L TE, T IOV TERTIRR AR
EERMli S Az As, ENLAME T ] o TR R
ERHME N, HHETHL EEDNS.

HFEWICEAL T, BTCEoT, 2AX F [AE]
~ [RRR], T E [RRAR] ~ [H], desd
TR AR ~ TR CEWR 3 TR LEFHE
N, FEMA N C—EDMEANILERD b Do 72,

TM2T BB OREMEICE LTI, AR
EHEILT EAE L R TIEEATIC X o TER
sy izas, TR & CEH TiEwFR

5516 %5 2013

‘M26EMLA™ B X 'M26 X ViEpo7e.

TM2 B CEK ofEEIZEF dblk) T M26
I Do 72, CER DSOS TIEEITIC L 5T
FEMAY 20, AL LR T EMIERRD b
Moz,

)y ORE R, HIBARFAB LKL T TAE
TR A /228, Ff & el Tlidwdh
b ‘M26 % MIEMLA', ‘M26EMLA X &
o7z, =k, EA O FAETF Jtk) T M26 Lbh®
RE o7z (Table 8).

(2) JM5

‘TM5 HB CEN oFfFEIIEF b)) T M26
BRAB LD /NE o7z ERVIZOWTIE, [RRA
Bl LS 7

M26 AR E L CREMEIRE LT, HEE
R o7z, WY v ImEEIIRREL, M
1, "JM7 HBFREEFREECTH-7 (Table 8).

CORRE TM5 A TN oRFEFIIEENE
MEA M260 BRI L) 5D 2 L2V,

3. EELUBIELOBER

TM2 BXO CTM5 I LR A RET
HEEDBEHD I CEAROARER ITH) 2L TE LT
B, )Y ITOWARAEEICETLZIAMERMT L L
WUREL 2D, DWEBROFMHASTEZZED ) »
THFEMF TR ERTHZ Lo ifFsns.

TM2 EEbWEAARTH D, PR T
LAKTHLEEZOND, T/ "TM2 IIWED
MHEL, BERBMOBETI BN EHL, YN
HA Ry HEABERELRE, F20E @5
TENTEMBEOEHKINTE DL WEMEND 5.

AR ISR E B ORERTIE, TM2T AR
DRFENIT RO DN EBARFIHE & i 5 & RFEDS
RRPNE L, BEELRWEASRO N 2ok
Mo, bWLEE B 5 RS TH b EGE
X ITM2 AAMABHICIEARNE T, BREMEOLE
DF=DIIE, RS O RE I E L 7 B OB TR
DOBARER S ZOVTE BT 2L EN DL L%
AbND. ZTHLExEE 2, BEEETIIHAE ]
M2 HERFALZEEHEE O 25 ED &
Twa (EiA - mAR, £%FE).

TM5T IEEFoOBbWESATHDL M2T LD
b ESITbWLENROBEBDWEAKRTH Y, 10 a2y
720 300 ~ 500 AHi 4% D H A % Fhl 3§ 28 5 - S
BT 2AKRTHLELZONDL (BH, 2004).
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Table 8. Effect of rootstocks on fruit quality of ‘Sansa’, ‘Sensyu’, ‘Hokuto” and ‘Orin’ in the regional trial %

Fruit Uniformity Flesh Solgble Ma'lic
Cultivar Rootstock Location weight of Coloring firmness ¥ solids acid v
genotype (g) fruit size (Ibs) C?nt?nt content
("Brix) (g/100m1)
Sansa JM 2 Yamagata 254 Intermediate Slightly good 13.8 13.3 0.43
Fukushima 273 Intermediate Slightly good 12.1 13.6 0.36
Ishikawa 229 Intermediate Poor 11.2 14.1 0.42
JM 1 Yamagata 248 Intermediate Good 15.1 14.8 0.37
Ishikawa 246 Intermediate Slightly good 10.8 14.2 0.40
UM7  Yamagata® 231 Good  Good 152 142 052
Fukushima 238 Intermediate Slightly good 12.0 13.7 0.34
Ishikawa 221 Intermediate Intermediate 10.8 13.4 0.39
M9EMLA  Yamagata 270 Intermediate  Slightlygood 139 141 039
Fukushima 250 Intermediate Slightly good 11.8 13.5 0.37
M26EMLA  Yamagata 257  Intermediate Intermediate 137 140  0.36
Fukushima 288 Intermediate Intermediate 11.9 14.3 0.39
Ishikawa 250 Intermediate Intermediate 11.7 13.9 0.40
Marubakaido Fukushima 274 Slightly poor  Intermediate 122 132 040
Sensyu JM 2 Miyagi 206 Intermediate Intermediate 15.3 13.3 0.42
Akita 282 Slightly good Intermediate 13.0 12.8 0.42
Nagano 278 Slightly poor Slightly poor 13.8 13.3 0.37
JM 1 Miyagi 218 Intermediate Intermediate 15.8 13.6 0.46
Akita * 315 Intermediate Intermediate 13.7 14.4 0.44
Nagano 279 Slightly good Slightly poor 14.4 14.2 0.36
UM7  Miyagi 202 Intermediate Intermediate 157 136 046
Akita 299 Intermediate Intermediate 13.4 14.5 0.51
Nagano 300 Slightly good Poor 14.4 13.6 0.42
M26%  Akita 247 Intermediate Intermediate 137 139 041
M26EMLA  Miyagi 208 Intermediate Intermediate 154 138 043
Nagano 284 Intermediate Intermediate 14.6 14.8 0.39
Marubakaido Akita 261 Intermediate  Slightlypoor 138 132 0.46
Hokuto  JM 2 Aomori 432 Intermediate Slightly poor 14.4 12.4 0.30
Fukushima ¥ 387 Intermediate Good 11.3 13.5 0.26
JM 7 Fukushima ¥ 417 Intermediate Good 10.0 13.5 0.27
MYEMLA  Fukushima® 451 Slightlypoor Intermediate 120 127 032
M26EMLA  Aomori 428 Intermediate Intermediate 143 138 031
Fukushima ¥ 464 Intermediate Intermediate 11.1 13.4 0.30
I/[a;baiaid: _Fuk:sh;nav_ B AHQ - _In;rm:diaaa _II;erm_edi;e N _108_ N _124_ _029_
Orin JM 2 Twate(Kitakami) 328 Slightly good 14.7 14.1 0.25
UM5  Iwate(Kitakami 827 Slightlypoor - 152 147 024
JM 1 Twate(Kitakami) 369 Intermediate 14.9 15.1 0.26
UM7  Iwate(Kitakami 351  Intermediate - 146 154 026
M26  Iwate(Kitakamd) 370 - - 153 154 022

“Mean of 1995 and 1996.

¥ See Table 4 for the evaluation of each trait.

* Data of 1996.

" Rootstock was used as rooted interstock on Marubakaido.

" Data of 1995.
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TM5T iEbWLRED A IEF IR, (SAE &
ED L) BB OFVEIARMEL R CLAFTRARY A
LR$v., 2020 "JM5 #HBRAEARE LTHH
TAHEAIL, HERKH T, ARSI AL %
OB OmGEEY IV, W EEAEAES 5~ 10 cm
L L, BEBOMR: - LSS L VLEDN D L.

—7J5, "JM5 HBAKIC X AEEIETE M S
2OTIIINT A4 oo M ZAREIRABALE L,
‘TM5T EHEAEAE LTHHT L ZEAKRLRD K
FAEahTws, BFEomBbWEGATHL M2 %
BARICHW 2 &R ISP ES A LR wos, 7]
M5 IR OMEERED M27 LD EVDT
“ITM5 EFET A LI L o TH XA OHEY
ERRKTE, T2 M2T XD D DWILEET AR
728, & BT R RO B R A BB AT RIS
HEMIEBENTWS (BH, 2004).

TM5T BRABOWMADEMIZS 2o T, B
D M9 R M2 TFIHLIZbWEREOEA LR
Bz, BURBGIED 720 DT LIETH 5.

TM5T EEEESHROBET A VA TH S ACLSV
IS CTH A 720, FEFIZILZACLSV 7Y —0 b D
EHWLLEND 5.

=) Y TODVHEAROBITENEC, A X
IHPHFATEELRLTW (&, 1984). IMAEGARD
WEZZITRLT VI EFRHINTBY, AL IH
EDLVEMTIE, HHLMT v T HOTEHAXI
DEREEZBOT & &I, ZHEH oF) < EHbE
B DR A K% U5 0EDPH 5.

m =

1. "JM2 BID "JTM5 &, wiintd 1972 ~
1975 4RI~ VN A R A 27 12 M9 2%
ML CTIESNIEEAHIOEIEINY v TOY
bWnikEB L b WEERBETH L. 1984 4F12
—YGER S, 1985 s ) v TEARRER 25,
) IEARER ST ORMATY Y ITERE—
0] A5 8 0 A M SRR S S e, F O R,
19974E8 H1I9HAHTTY A TEMA 13T " JTM2',
DAZEMNA14E "JTM5 oy BiFshs.
%72, 2000 47 H 31 HAFUF TEERAE T 8223 7,
558224 5 & L CK A mEEFRE N

2. "JM2 OFEFMITERMTL H B, BAEOK
REIHEETHETLTWYA, BT 510 &
FIZMAREES OS5 Avd, REOKAIZI A L

5 15% 2013

1)

2)

HTHAH. FEIFHLT27 gE LM S W, ]
M5 OEFEHIZ4AH LA, BEOKSIEHM,
EYLTWaD, BT A0 LIRIFREO
5 A, REOKMHITI0A LR THL. T
FIIRMIE T 27g BB LM/ S v, imfE & b3
FNLEA T, WO THED I, HADD D720
AT S R,

TM2 BXU JTM5T E, WKRIREAFLICE B
BNV TH S, W LARICK o THEL 725
WEEI L, FLABEICEARE L CHEMATREZ K
EEOWMAICHET S, "JTM2 oOffAkMibE

i<, "JTM5 IR %5. Va7 60l
LTI JM2 I CJMET KU

Thb. 7o ray ML TIIREREOME
2 XD RRRE~TRWIRIIE 2 RS, BER Y AL
2D B ACLSV Ik LTk "JM5 itz
HEOTEENLETH D, T NOmiED H A
AIDEFNT 2B EN LR % 3 L 5 LED
H5.

CBARELTHHLESGERCIT b EBELZET

. 'IM2 BUEE LS OEBOKSIZ
‘MOEMLA' AR 115% FBEE 2 Y, " TM2'
TEbwWEBEATHL EEZ NS, T JM5 A
FIFIEClL 65% FEETH Y, "JM5E 13Mb vk
BRTHBLEELZOND. OZIERDOIEL ]
M2 & MIEMLA' EREFEIZRLRLE VA, ]
M5 TiEL 2w, wWiFhomiEd KZEEO %
EixAzw, AL OREGBEEAL L, FHE
L2 TH "JTM2 BHHABTIERRSS7:0,
Lot ARG (2 L 22 A BT O ST AR
DA, TJMLT BRI TR &R
NEL, MEOBEN - REIFEEEND.
ITM2, CTM5T @ bhWIEEAKROF AT E
EEO) IFEMICHE L, TR Ebuwik
AR BmbhuEEKRE LTEBIELERTLI L
PSS N D,
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