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New Semi- and Extremely Dwarfing Apple Rootstocks,
‘M2 and M5

Junichi Sogyma, Yoshio Yosuma, Tadayuki Hantopa, Hideo Bessuo, Shichiro Tsuchrva, Tetsuo Masupa,

Sadao Komori, Tetsuro Sanapa, Yuji Ito, Shosuke Sapamori, Yoshiki KASHIMURA,

Kazuyuki Ase and Nobuhiro Koropa

Apple Research Division
Institute of Fruit Tree Science
National Agriculture and Food Research Organization (NARO)
Shimokuriyagawa, Morioka, Iwate 020-0123, Japan

Summary

‘M 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 ‘M 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 ‘JM 2’ and ‘M 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 ‘TM 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.

‘TM 2’ and ‘JM 5’ were resistant to crown rot (Phytophthora cactorum, P. cambivora). ‘JM 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 ‘JM 5’ was susceptible. ‘TM 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
‘TM 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
‘TM 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
tolerance
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JyITObWEEREMBT 5 E/MP/NEE LY,
THAERB L UTBEELTEOL I LN TELL
O, HREHBDY ¥ TEEMT THOWEEARD L F

HENTWwE (Tukey, 1964 ; Webster and Wertheim,

2003). F72, ZET, TNhEFNHEORELEMGICET
ZOVWEARORELENE L-FESERS LT
% (Cummins and Aldwinckle, 1983 B Ff, 1995 ;
Webster and Wertheim, 2003). ' » TOEAROFELHIL
ZHRT, RROBRTObVWEAKRITDWLEETIC X
STEHEGITbN, MEBERTHAH v ITEELEEF

ABORXIICHLIOBLTOKRE % L2 BEKD
BbWiEEBAR, 3055%D5hWwiEER, 55-65% 03 b
HEREFIZN TV 5 (Barritt, 1992).

DOARENCBITEL ) » TObW{bEEEIE 1970 FE» 5
ERICBIN, UK Fo@EBiIEKE4CBEmML, 2010
FEIE) TEBBEED 306% % HO5H L) 1Tk
o7 (BMKEAEEREZEEYR 2012).

DOOETHE, ARSI THwEY) Y IObwnit
BARIE M26 & M9 THAHY, bUEORESY
WKFLOBLTES T, BATIC &L o TIZREME, W
i, WEME WA TEENEFEOR TRED
HELBZE, T HEOLDICETLIRENEWS
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ERRBFEGVENC LE UEITREEISEZVI L
RigHEshTws (Fih, 1986 Fith - 3\, 2005 ;
Wi, 2012 L&, 1988). 512, Tho5D MAEbw
HEARBEIBLARC L 2EREISNETH Y, T/,
HO)KRIZE o TERENTZAERIBRRDPEFHCHIEL
TV, DAEETIRIALANATA FYBICMABK
A BERLCCEARORETHER SN BEIS .
FOD, HAREEICFESPPD LB, BAE
ARENCEM L 2B IEBElEL 2D, bywikaAnE
REDOEHWE T HICHERBETELRVWI L IRMETH 5.

DYRENCBITZ) ¥ TOREKNIL, BERLEOR
R, i, BEFHICL-TRELS. HERT
WA BRI vNAA FYEEMEL-BED
SV BRAER LI O B S SREEEO TEhE %
HOTWBEY, EEBEIREIGET 5 F T2 15 48]
BOREAYEL, WHLHHRART 256, BEDN
WIRBDTARAITH S, ZOHEEPHET A2, MM
106 % EDEDLWEEROMARRALLNIZD, 20D
BRETBWAEIEDPETIE L NY 4 Ny EF HE
CIFEALEBESEVWIEIEREL BT ENS L,
MxMERLY, TERETHL7 770y MRS
NTHEPEBLL TV ERES~ LR, KREIZFH
Haniz{lko/ (FBH, 1995). T/, <V NHIA K
T ERERICH, 10 a B72 ) BT E 2 L@ o 2
RERE D 40 ~ 50 R & § 2 P REREE O FMTHE L AR
A HNTDS, <N H A B EFRE CIIBEEmIc
EHL, EHEHBEREIELZEDVWEARBEREONLE
HaERIN TS (G - 18§, 2005 18iF, 2012).

—F, M9 * M26 HFEobwiEeiARLDbwib
EoiEvy M27 #BREAERPLHHERE LTHAL
BEH=EICL2EEZKY, 10 aX72h 300 ~ 500 &
MBOBHEFEEICL 2 RHL ML BiF L REHR
DHEALDBHALN TS (RS, 1989 ; FHh, 1997).
M27 % BEREARE LTRET % & BHEEENS
REOEBIIBHF THEENE VA, HBETIZL-T
REMNS R D23 GIFT, 199%5), 22, LA
ZIEIIEEETHY, 29 LARAZEELED VT
ARGEOREIRKD LN TW5,

RE=ABRG MY (B REER) ~ ITHiEi
) Tit, BFobWEEARREOREEZHUEL, 1§
LAZED TR T, WHREME, REHCE BEAH
Mk, b bESErER-bVWHEAKSECER % B
Bz, 1972405 Y ITEROFEARELERL, ']
M1, ‘TM7", 'JTM8 DObwiEaARKBELZEK
L7z (BB S,2010). #NHICHE, EbWiEEARD ]

M2 BLUEBHLWEERD 'JTM5E 2FHLzDT,
ZOFBHGE & FHEOMBEIZ OV THRET 5.

=

FBEOERIIHIY, FREIHNIE VLV
RERFERT Y ¥ T RRAOERRE, 25 IR
B ERE AR % Y L T /27272 BafRE I SR AT
B DORAICEHOEZ LT 5.

BREB

E=RBRGEMN (B REURe) » Ia
R T, W LREIELSTRE T, TR, BRIEESE,
BERFAE, DWILESPEN-AREEOER %
HAZIZ, <UNHAFY w14y BILUKHBEAE
TREMSEDRVWI YNNI Fy [+ 63] L4
FYApLEEASINTbWEAAKETHSL MY,
M26, BbwikaRknETHL M27 OS5HEESR
ML, 1972 FEroEREERBRLFBL:.

‘TM2 BLY "TM5 iE, 1972~ 1975 E 12K
METoTHEEB LML R 43 & M9
DIHEFEERE B EOFH 2 HEIRENT2 D DT, A
HEFIE4 [QI]), Q23] TH5.

Y Y IORERTIE, ROBHEHORHEL bW LRIR
EOMIIEELZARYD Y, EHEOFG DI LD
WERI RN E L, BEEEZDWEESARREOIREL L
THBTEAZEDPHELPZENTWED (Beakbane
and Thompson, 1939), AFEREIZEBVTIX, 'M26
CRBEPENRULEO DL RS EFT S EKE BEK
T 5720, 75 mm ORI ORI L THEBE 60%
P E%&EoOB%E L CHAEES, 1980).

R LM EEIIOWT, EBFOMIR, BLAR
BE BROBETEZHET L CHEHKBIRZ ED 2T,
1983 4F £ TIZ 193 fEfE DB S N, S HIZZDHR»H,
B AR AR 2SR O W T D 60% LL T, 3 L RFEM RS
50% LD 10E& % 1984 £ @A E LT —kE
WL 1986 FE,6K4 [y ITERER25], [
yIEREMLE] ORKEHEMNL, O8RML D
HheTY v ITHERE—ERFEEC R ERBRICAE L
Jo. ZEHICBITAEMEORE, [V ITAKRER2 5]
EPEbwiEaReE LT, Y Y ITERERSE] &b
WHEBARE L TOERENED b, Tk 8 &£ E R
RIEBEOEE - R RGBT & (S5 R
19974 2 A) BV IHREEHICASDbLWEOA
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ESEON, SHICHEE 2 AICHfR S L7 Fhk 8 £
ER AR ESH B NEE#RETH L
APE S, 1997 4F 3 A BARKEER B RAEY H dhfE
mAEEAE (B4 ERKEINFE05F) 2D
GBS B L O IR D  mfE B s E %
iTo72. ZOifER, 199748 H 9 HMITTHE A "JM
2" BXOD "JTM5 EmpmaEn, hAZTEMKEG 135
BIUHWATENRE 4T L LTARESR (R
B v IHEMEZEE, 1997a, b). 72, 2000 4 7
A3l B CREEICESE " TM2 2P5E8ESH
82237, "JM5' W 8224 F & L CHIEEFK I,

TM2 BLY TM5 OFHRAMEEE Figl 12
AL B, WEAGEOBRE, BRIGFTOMS
DYFEFZL TH 5 [Japan Morioka] DEEILF & FHG
MEFICH T

A i BB D A O PR v SR A S L 7oAt L O
RFEDOFRAG L 72 MW e 0L EZ LT 0 &
BYTH5b.

SRS AR E BRI R AR (B S 2 3 R B e
FE R ERAR TRED 44 85) © dbilEE 7 P R R (B

b A7 AT B NG S AR A T AR R RS ZE A
R RERERY), HHRIED A THES (B M
VATBUE N E RREERM € 5 — 0 A TR, &
FHREZHRRY (B SFEEEUREY ), B
IR =3B (Bl IR R - E=EREgET), X
HHIR R B (B RCHIREBMOKERf &y & — 3
BBy, WWRRIREZEEEYS G WRERERE
Wroet > & —E=EE), mERRAEHEY (B @
BIREERE Y ¥ —FEU5EET), BEEEERGY
ey (Bl BEER R v & — vl =
Mgttt > & —), INRRRERHEYS, REEREHERY,
AN REERERBY (B AR EEREE L
y—),

B, )V TEEOTEEMIIMNETAERE)AD
AERGTIE, 1991 4R ICHR L 2B 19 512 & 1 BB
PHEZ ZF, —EIC OV T E O RER T % 4368
m dn.

M. prunifolia
IM 2 ‘Seishi’

M5 | MY

Fig 1. Pedigree of ‘JM2’ and ‘JM5’.
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FHREYE GHLEH) : BlEE— (19146 A~
1997 43 H), HHFEHE (197244 H~ 198649 A),
TIAHEA (1972 44 H~ 1984 4E 9 ), Bl 355 (1982
F£4A~1964F3 H), HEEAER (1972 4F 4 A~ 1976
8 H, 19864 10 H~ 199142 A), HHEF (1982
F4H~19143 H), AEAES (1986 4 10 H~ 1997
#3H), EHEH (1974 4FE7 A~ 198147 H), ik
Al (199144 H~1996 £ 3 H), EEEB (1972 4
4 A~ 197342 F), A5 (1981 4 4 H ~ 1982 4F
3H), FIERFN=E (1996 44 A~ 1997 43 A), HkEH
Bt (1996 4 8 A~ 1997 4£ 3 H)

FrEDBIE
1. BRHORIRICED it

1) BHEES SORERME

FEM IS L 2RO OO Y A T AL E
(BRMOKEARERZER (Bl BHOKESSHEXR))
IZED X, 199 FICHAE LERIIUTO®E) Th b,
‘IM2 BIU ‘JM5 OBREROFMOBHZ
Fig2 2, FEWEE% Fig3 2, £FEEE® Figd IZRL
7o. DNAX—F —F Wiz m#N b ThETH 5
(Oraguzie et al,, 2005).
(1) JM2

B T, BoRE3E [/, BEux ],
ok @B IE], FEoRKE Sk,
g [, HHEOELDLEDIE [E~EH] TH 5.
RO M), Egodkd [§iEwR] EHoK

JM 2 IM 5
Fig2. Growing shoots of ‘JM2’ and ‘JM5’.
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23 TR, EoE Nkl BELogdl (4], 7%
CEDOKIE TEM], ESBIUEROESE ] T
HhH REOHNBIE TR FEiE ME] <R
B (B, 2 doEsid &l K ME]L 29
HOBESIFME], K3 [H] REOKESILEE
27 g BED [/, REoOMEIE [Ek], %
WO [#), REEZHES GORIE [RAH], &0
DEE [HE~ED ], FEOKE ST [N, BEZ [,
AS =T AF T ME], BREORIREH ], OO T,
MEORBER 5], #MoESE [ K& TH,
BLORE TP, RAOEI & Bfitid [E
B [RRMk], ik [, BOLAE [HE~{E)],
JEITEHREEZ 127%, V) > ITHBEEIZ 17% BEEZRL,
HERE M, Bk [ et T/ L &F&IE 142,
BHoZ4E [, BFoBiZs9 EEET [, &
TFoRE TR, kK&xsik [/ Ths FEEIED
THERRDSHR C, %A D Y, ERIITES 2w,
FEFEMIFR#M T4 A AT TR, BEHE 510
CRIZFAE O 5 BT W], REOKIIIZ A
FHET R Tho, HLARICEZREZEOMHS,

X [5], BRICHVEGEOBEABOBZIT bV
T [H] TH5.

AEFEIE MOIEMLA BXU ‘M26EMLA & H#
LTREINI W &, BRDTRWZ & HLAICL S
KRBTGS LW I LETKFIEIRO LN,

(2) JM5

B THR], BoRE & [/, B84k 55,
BAY ORGSR ZEOKE Sk,
% [, BROELDEAE [E~ED] TH 5.
EHORIE [, EREOFEE X [$EE], EH50
KESE (W], Bk NBR], BELogdid (4]
7o KEORAE THH], B3 [R], BHof S [4]
Thsb REOHBUE WML E&id [§5], <D
BEAE TR, A< dogEsid &, Bz fl, =
IBHOESIF &), ESETE] REOKRE SIIE
EH27 gBED [/, REOMEIE [#Eik], £k
RO I [#], RE2#HS oy [HAKH], &
OCOBIG[E~ED ], BEOKE S/, BEE K]
AN =T AF I, BROKFIE], OO ],
MiEoREEIX [TE], BHEoRESIE [E], K3 [H],

Fig4. Fruits of ‘JM2’ and ‘JM5’.
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RLoORIE [EH], RAO®EIL [#], BEfid 5,
Wi (], 20 (M, BoSE [E~Ep ],
JETRIREENL 142%, V¥ TREEIL20% BEZRL,
HERE ], Bk (3], &3 (B L BRI (4],
RTOZEE [H], BFOBII 59 ERET [H], &
FoRE TEIB], R&ESZ [/ TH5H REIED
TEHRA®RC, BAPEDHY, ERIZBBES 2V,

FFMIFHM CAFRERT) T4 A LET[R]
BRI "SL LIRIFFAEHO5 ARET [H], R
KOBHIIEZ 10 H EFAT [H] THBH. HELAIZX
LREEFEOHS T [H]  BERIZHW 58 OEARE
DBFIL [HBENE] TH 5.

A MIEMLA B LU M26EMLA" & g
LTRENNSVZ L, BIRPBNZ &, ELARIZE S
REBEIEN T L2 EETRIESRDO NS,

2) etk

FHAORR 7 LRIZBT 2 REMERE L OFKR
&, MOYEMLA" @ 0%, M26EMLA’ O 7% %L
T 'IM2 OEEFFI% L&, Fi, (JMS5
b 82% L LB <, ML b L AREES T
HBIEWGHolz. LR L IE LLHHIZEL
L, LASEICHROERES 6 mm M EIEL, &K
ELTHATRZRE SOEAICHEE LA (Table 1).

81675 2013

3) K&

I Y7+ R AVT 63 HEOEKMERER 1T o 724
B OTM2 OBEZERIZ 2% L&, WAMEZ LN
HAFYT (35%) WA EASBH L —F, ]
M5 OFEIERITL9% &L, WARETX MIEMLA’
(51%) & FREEICFE o7 (Figh).

4) TR

BRERRIC L) EERRRE KT 2B PUE & e
L7z (Table 2).

YO ITOBMBLIURENET 2ERTHEY) T
TEYLAVIZHLTIE TM2 EEEE JM5 &
EhETh o7z

FEREORF TS0y MIOWTIE, KEE
D P. cactorum B L ' P cambivora %) ) ¥ HEERE
L7z#ER, '"TM2 BXWY” 'JTMLE Edwind
MIOEMLA" * M26EMLA’ X hik<, EHEE2E
T 5 BT I N/zAS, P ocactorum 2R LTIE ‘TM2°
DEBBEDOERERRRH L, FREQEMNETH S &
HEasn (PP S, 1989 ; Bessho and Soejima,
1992).

BEROKE Y 4 VA TH 5D Apple chlorotic leaf
spot virus (ACLSV) 12X LTlE, ‘TM2  id3kHiM:,

Table 1. Survival and growth of cuttings of ‘JM 2’ and ‘JM 5 compared to ‘JM 1,
‘IM 7, M9EMLA’ 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.26 EMLA 29 3.1
L8Dggs ™ 20.1%* 0.99**

? Mean of 1995 and 1996.

Y Measured 5 months after cutting in the nursery.

* Measured at 20cm above the ground.

¥ Statistical analysis was performed with a two-way ANOVA.

LSDg o5 : Least significant difference at P=0
* % ! Significant at P=0.01.

.05
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‘TM5' REEMTHo7. —F, Apple stem pitting
virus (ASPV) & Apple stem grooving virus (ASGV,
T— 5 AR IR LI R L o aRE SRS 2R
L7

BAFEERICT LT, L -efEmr Rt
AL BEBICHLTIE, JTM2 & ‘TM5 @
M RESPREOEMEEZ R L2, BRI LT,
KRE I - A VKFIZBWTEERELEK L 724
TMZ2T 1iE M26 ke, RREOCHEIEESRL
72 (Bessho et al, 2001). ‘JM5' 2DV TidkiEE
THY, BRI THEAMOBREIIBEDOE ZAFR

HTH2.
RER, ) EAIH, R L TIIHERA L
EMEREZTETH o2 (77— 5 LRE).

5) @RkELTHALEBEOFE
BRHICBWTE, 19824FI1C AU #HAREL
LT EBEF A RFEST2ITo THATERL, 1985
FARACEX 3~ ARZERICEM LR, HOEF
FHEBLIONEEEORELEK L. BEEHEED
HEHLOBEROESIIHIZL > TRPELRD, 35~
115 cm Th o7z, HHAERICESN 4 F4E 5T

90
80
70
60
50
40
30

Defoliation rate (%)

20
10

- =M 2
= JM 5
==fy=e M.9EMLA

= ¥ = Marubakaido

Water-logged period(days)

Fig5 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;Zflt)stg?;f api,lidpzp v P. cactorum  P. cambivora ACLSV* ASPV™ leaf spot Scab * Fi#e blight t
JM 2 s® M R R R R M M
JM 5 R R R S R R M
M.9EMLA S S S R R R S
M.26EMLA S S S R R R S

* Evaluated by artificial infection of Eriosoma lanigerum in a greenhouse.

¥ Evaluated by zoospore suspension inoculation method of Phytophthora cactorum or P. cambivora (Bessho et al., 1989).

x ACLSVI 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).

¥ 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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DOEBHMFEOMR % Table 3 12RT.

BEPHEBIINEOEREN L EELZ TR T, #
BPEATZERTCIEN 2 bWLEOEELLTH
WAEZEIIEETREVEEZONS, FD20H, &K
FRTRIEFROKEzZzDLDVWIALEOEEL L,
MIEMLA' & ‘&U B LozHoks%2
L7 wEBakE L MIEMLA  idbwitEskiz
FEINTBY, M9 PHEELTWLEET A VA
hELL-EAERFIESORE ZE, BFDO M9 &
FIRB L VB 40% KREL B LEHESRTWS (NC-
140, 1991),

‘ITM2 B AL oFHOKSIE MIEMLA’
AR 115%, ‘TM1° AFHEB®O 128%, 'TM7
BREB D 124% T, 5 OWNBEREIEL ) #HR
RRELBBIEDHFPY, "TM2' FEbVHEARK
THbHLIEEI N

—%, 'IM5 & ‘&L oF#okEid ‘MIEMLA
BREH O 65% T, MIEMLA X hHHLENEL LS
BRTHAHIEHHHEAL, 'TM5 @REbWEAKIZ
GETHIEPBELETH B LHUTE NI

S L OEXABMEICTRLBIFTHE. #
ERFIEEHBLEET LY, ZOREE "JM2 T
BAEL, "TM5 TikkEW,

FASL (2009) EIMARARICEERLZEEL2 &
FEDEE REEREOME IOV TR 21T - i3
BEKRBOTAMBEIX "TM2 > ‘TM7 > ']

165 2013

M1 > 'JM5 OELZD, FARBEDOIRSV ']
M5 BEMEATIRICEIERERZ CICL2HETRE
LY ABIIT)VENHDLZ LEH/HL TS,

OZIRZ0%EF "TM2 231K T MIEMLA’
ERBEIZRREZWA, 'JMS5 TRI2ZERLEDT
L,

FMEIIZ CBET L EBBETICORMEEH, ']
M2 & ‘JM5' ¥ ‘MIOEMLA B XU M26EMLA’
X VHSPIREN Lol (F— 5 H8).

4EMEALE S0 0184720 BREHNEID,

TM2 AFABE295 ke, TM5 AFIESHE 185
kg T, MI9EMLA' AFIAB® 343 kg & VDb orz.
RETNEZ EHRHEE CHR L -BMFTEEL ) 0%
EREIE, IM2 AFESIZ132E MIEMLA
BRAR L V&L, ‘M26EMLA &FEH L FREET
ot KRERTIEHBIEHRELERE LD, ]
M2 AFABRRLRHENHL, ERBIERMmE
THLLEZONL O, SBEOALTHELSRE
L, <AL Py EFRRICECL-EAEERMN O
MM LETHDL EEBINS.

—F, "JTM5 BFREBOEERET2M L
‘MIEMLA' % ‘M26EMLA’ &FEB LY &I 7.
ZORERMS, TM5 ARABIIEEAREI NSV
D 1B S0 ORNEIRD RV, BT LI LT
BT, MAEEYAD TIIBINE 2 0B 5 M EeE 2t
g2i3ns:.

Table 3. Field performance of 14 years old ‘Fuji’ on ‘JM 2’ and ‘JM 5 compared to ‘JM 1, ‘TM 7, ‘M OEMLA’

and ‘M.26EMLA’ rootstocks at NIFTS, Morioka.

Tree Tree Trunk . Cumulative Cumulative

Rootstock . . . Relative Root . ] .

enotvoe height width girth L, Kers ? yield/tree  yield efficiency*
genotyp (m) (m) (cm) vigor suckers (kg) (kglem?
JM 2 4.7be ¥ 55¢ 53.2¢ 115 31.0¢ 295 be 1.32a
JM 5 34a 3.6a 30.1a 65 12a 185 a 2.54d
JM1 4.3b 4.7b 41.7b 90 32a 338 cd 2.44 cd
JM 7 4.2b 4.8b 43.1b 93 15.0 abe 400 d 2.73d
M.OEMLA 44b 5.2 be 46.3b 100 22.3 be 343 cd 2.01 be
M.26EMLA 52¢ 5.9 cd 59.3¢ 128 8.5 ab 373 cd 1.34a

Significance.” * % * % * ok * % * % * %

% % of M.9EMLA based on trunk girth.

Y Number of suckers grown over 5cm.

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

¥ Mean separation within columns by Ryan's method, P<0.05.

¥ Statistical analysis was performed with a one-way ANOVA.
* % : Significant at P=0.01.
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12171 Ibs 2R L, BIEIRED 162% 2R L TRDE
{, 'JM5 %#BERLLTHETSLEGENENLE
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(1) JM2

ITM2 @b ERESE, dtEBEELEET M26
MHBD [T EFHfli S hizds, Fhlso 8
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Table 4. Fruit traits of ‘Fuji’ on ‘JM 2’ and ‘JM 5’ compared to ‘JM 1’, ‘M 7’, ‘MOEMLA’ and
‘M.26EMLA’ rootstocks at NIFTS, Morioka 2

Fruit Flesh Soluble solids Malic acid
Rootstock . ! v <
genotype weight firmness cor}tent content
(g (bs) (Brix, %) (g/100m))
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 262 155 14.3 0.43
LSDg05 ¥ 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.

"V Statistical analysis was performed with a two-way ANOVA.

LSDO0.05 : Least significant difference at 2=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.

: Swellin Cumulative

Rootstock Location Tree Retljet;ve h’g;lit 1;:31( Suckering Am;): nt of ¢ Precocity * Yield/tree C;;;:}?:;Ze y?eld .

genotype age size (m) (em) tendency burrknot * ET aftw k) efﬁc)encgl

union (kgfem®)

JM 2 Hokkaido 8 Dwarf II 39 274 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
Iwate(Morioka) 15 Semidwarf 4.6 56.0 Intermediate  Absent-Few  Absent-Small  Moderate 68.2 363.5 1.46
Iwate(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 11 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  Fxtremelydwarf 26 144  Intermediate AbsentFew  Intermediae - 84 96 088
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 dwarfl 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 - -

JM1 Hokkaido 8 DwarfI-11 3.0 19.4 Intermediate  Intermediate  Absent-Small - 10.1 34.7 1.16
Iwate(Morioka) 15 Dwarf I 4.4 437 Absent-Few  Absent-Few  Absent-Small High 65.1 402.7 2.65
Iwate(Kitakami) 10 Dwarf I 4.0 29.0 Absent-Few  Intermediate Intermediate = Moderate 25.8 133.6 2.00
Miyagi 9 Dwarf II 44 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 I 3.4 26.0 Absent Intermediate  Intermediate High 44.8 98.0 1.82
Fukushima 8 Dwarf I 2.8 15.4 Absent Few Small High 20.9 66.2 3.51°
Gunma * 10 Dwarf IT 4.8 380 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 414 125.0 1.67

M7 Hokkaido 8 Dwafll 38 259  AbsentFew AbsentFew AbsentSmall - 156 3715 070
TIwate(Morioka) 14 Dwarf I 42 43.1 Absent-Few Absent-Few  Absent-Small High 68.6 400.5 2.71
Iwate(Kitakami) 10 Dwarf1 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 DwarfI 27 14.2 Absent Few Small Moderate 8.7 14.1 0.88
Yamagata 9 Dwarf1 34 26.0 Absent Absent Intermediate High 29.0 69.1 1.28
Fukushima 8 Dwarf II 3.3 234 Absent Absent Absent High 30.1 115.4 2.65
Nagano 9 Dwarf 1 33 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

MIEMLA  IwateMorick) 15 Dwarfll 48 513 Intermediate Intermediate AbsonvSmall  High 639 4009 191
Yamagata 9 Dwarf I 4.1 30.0 Few Few Intermediate - 348 63.5 0.89
Fukushima 8 Semidwarf 4.7 334 Absent Few Absent High 53.4 129.4 1.46

M2 Hokkaido 8 Dwarfll 38 273  AbsentFew  Many  Intermediate - 150 335 056
Iwate(Kitakami) 10 Dwarf I 4.5 412 Absent-Few  Absent-Few  Intermediate High 50.8 210.1 1.55
Akita ¢ 8 Semidwarf 3.6 21.56 Slightly few Few Small Moderate 17.2 30.6 0.83

M26EMLA  Aomori 10 - 47 361  Absent  Few  Absent  Moderate 666 o913 281
Iwate(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 II 4.3 31.6 Absent Intermediate  Intermediate High 58.9 136.4 1.72
Fukushima 8 Dwarf II 3.8 27.6 Absent Few Absent High 30.2 82.8 1.37
Gunma * 10 Dwarf II 5.6 41.0 Few - Small High 29.5 293.1 2.19
Nagano 9 Dwarf II 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 22.9 102.8 113

Moarvbakaido Akita 8 Semivigorating 48 202 Absent  Absent  Absemt  Low  1L6 137 020
Fukushima 8 Semivigorating 4.8 386.1 Intermediate Absent Absent Moderate 59.2 159.1 1.53

* Extremely dwarf equivalent to M.27, Dwarf I equivalent to M.9, Dwarf II equivalent to M.26, Semidwarf equivalent to MM106.
¥ Absent-Few equivalent to MM 106, 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 3 Cumulative
Cultivar Rootstock Location Tree Retl:::;ve h’Iezglelt '1;‘:311‘ Suckeringz Am:f"l " of ’ Precocity * Yield/tree C;i:;;/l::;:e yifeld z
genotype age size () (em) tendency burrknot * El"aftz (kg) ¢ efficiency
union (kgfem?
Sansa JM2 Yamagata 9 Semidwarf 5.1 36.7 Intermediate Absent Small High 48.6 130.8 1.22
Fukushima 8 Dwarf II 35 18.0 Absent Few Absent High 149 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 II 3.4 25.0 Absent Absent Intermediate Moderate 16.7 46.4 0.93
Ishikawa 10 Dwarf I 3.6 211 Absent Absent Large Moderate 21.2 73.9 2.08
M7 Yamagata 9 Dwarfl 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 II 3.9 24.9 Absent Few Large High 30.3 128.0 2.59
MOEMLA Yamagata 9 Dwarfl 31 180  Absent Absent  Intermediate - 1o 27 Les
Fukushima 8 Dwarf II 4.0 17.7 Absent Few Small High 18.0 63.3 2.54
M2GEMIA Yamagata 9 Dwarfll 40 230  Absent  Absent Intermediate Moderate 275 717 170
Fukushima 8 Dwarf II 3.3 18.5 Absent Absent Small High 5.4 40.5 1.49
Ishikawa 10 Dwarf I 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 1 4.7 23.8 Absent-Few  Absent-Few Intermediate High 18.8 45.3 1.00
Akita 8 Dwarf 1 2.8 10.3 Absent Few Small Slightly low 3.5 6.1 0.72
Nagano 9 Dwarf 11 3.3 18.8 Absent Absent Large High 15.4 62.0 2.20
M7~ Miyagi 10 Dwarfl 46 250  AbsentFew AbsentFew  Small  Moderate 211 349 070
Akita 8 Dwarf I 3.8 17.4 Absent Few Small Slightly low 8.5 13.7 0.57
Nagano 9 Dwarf Il 4.3 24,7 Absent Absent Absent Moderate 18.2 84.8 1.75
M26"  Akita 8  Semidwaf 42 218 Few _  Few  Smal _  Moderate 146 204 054 _
M26EMLA Mivagi 10 Dwarfll 43 238  Absent-Few AbsentFew  Small  Moderate 249 467 104
Nagano 9 Dwarf II 3.8 20.5 Absent Many Intermediate Moderate 16.2 59.8 1.77
Hokuto JM2 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 37.8 70.1 1.82
JM7 Fu}us&im&" 7 Dwarf IT 3.2 20.8 Absent Absent Absent High 47.0 76.4 222
MOEMLA _Fukushima* 7 Dwafll 41 250 Absent _  Few Absent _ FHigh 516 787 188
M.26EMLA  Aomori T 43 821 Absent  Few  Absent  Moderate 718 2545 310
Fukushima * 7 Dwarf II 4.0 24.7 Absent Few Absent High 48.3 90.9 1.87
Orin JM2 Iwate(Kitakami) 10 Semidwarf 5.0 50.4 Absent-Few  Absent-Few Absent High 38.5 151.1 0.75
M5 Iwate(Kitakam) 10 Extremelydwarf 30 153  AbsentFew AbsentFew Intermediate Intermediate 72 222 119
JM1 Iwate(Kitakami) 10 Dwarf1 3.8 29.1 Absent-Few  Absent-Few Intermediate High 211 95.3 1.41
M7 Iwate(®itakamd 10 Dwarfll 44 319  Absent-Few AbsentFew Intermediate  High 239 1177 145
M26  Iwate(Kitakami 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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LEmE iz ehs, A DAOREICBWT
b TM2 EELWHEEKROFEEZRT EHT SRS,

CZEZABLIURBEREORE, BEXHORBIZEL
Th, S OBALEABROERMERL I EHFEDS
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EEMEEL 'MIEMLA HFAMP M26EMLA’
ARASE kT AL, EAE T 3EE, dub
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Table 7. Effect of rootstocks on fruit quality of ‘Fuji’ in the regional trial z

Soluble Malic

Rootstock . Frui¢ Uniformity . Flesh ,  solids acid
genotype Location we;lg)ht f .Of. Coloring firmness content content ¥
g ruit size (bs) Bri) (g/100mD)

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 147 16.2 0.47
Nagano 377 Good Intermediate 14.5 15.1 0.39
Ishikawa 276 Poor Poor 14.3 14.8 0.44

IM5 | Hokkaido 184 Intermediate Intermediste 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

JM1 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

M7 Hokkaido 202 Intermediate Intermediate 167 148 052
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

MSEMLA  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 17 Intermediate [Intermediate 164 144 051
Iwate(Kitakami) 341 - - 15.2 15.0 0.34
Akita ¥ 385 Intermediate Intermediate 14.7 143 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

Marubakaido  Akita 379 Slightlypoor  Poor 143 183 041
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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FMABCRBEEOBVWREENEEINDL Z LG5
7z,

)y IEREREER, MAMBAKRFIERE KBTS L,
4B TIHEAREZ W LRPREL o728, FhlAo4
B TIEEL, BREDHRBENBEVWRENEESND D
DEEZHNSE (Table 7).

4) a4k ‘AU LHOREORESREICKIEY

-7
(1) JM2

‘TM2 B SAE ORFRLELANTIR
‘MOEMLA" B X UF 'M26EMLA" BFBA# L /X,
BE T MIEMLA HAFMAH LD KE W
M26EMLA" EFEB L D /NShoiz. T O
EIIERERFTIE M26EMLA HRAELEEE,
BHETIE M20 BFEELYKE»o7 3 @
REII/ETIE MOIEMLA BLU M26EMLA &
FIFHE L D /ANEL, FHTIE M26EMLA SH S
CRBETHo2. M ORERZEF bk Tk
‘M26 LD Ehos DLOEEILLIT JTM2
BHEABOREOKRE SIT—EDEGTIZRD Nk h
7.

FERWVICBE LT, T 1200w TERTIRRPARE]
EEMMi S 7S, ENLAE Tl $E TRRE]
CEHMEE N, FETHLEEBDbND.

BFLICEHLTIE, BFRICE-T, "8A% 1 TFRE]
~ [RRPR]), FK & [RRRE] ~ [#], b2
FIRRARRE]l ~TE], "B E TeRR] &M
SN, iSSP T—ENMEEIIZFED btk b o /2.

TM2 BFABOREREICEL TIX, dHEAEKR
EHBLT ‘2AS & Jb} TREBETIZL o TE
i hih, T L CER TR

%16 % 2013

‘M26EMLA" BIU ‘M2 XhiEdpo7.

‘TM2 B CENK oEEIRAET Jdhk) T M26
Lo s, IR DAHORETEBINICL T
FHfiAsm A, HU EREBFRETEMITERD Sk
holz. :

v IEREE, EAARFIABLRELT SAY
TEHEMEA Tz, TR & Ak TidvwTh
b M26 % MOIEMLA', M26EMLA X b i&»
o7 —F, EWN FEF k) T M26 kDX
REMPo7z (Table 8).

(2) JM5

‘TM5" A EMN oRFEIEF (Jklk) T ‘M2
BHEB LD /NE oz, ERIVIZOVWTIEE, [RPR
Bl RS

M26 EFES L EL CREFERR LT, BE
R B o ) Y ITHMERERREL, M

17, TMTT GRAMERRETH o7 (Table 8).

ZOFER, TJME & ENK OREINEBELNE
B M26 BRRAML ) RPHL I LGP

3. EHLUEELOEESR

“TM2 BXU ‘JM5 133 LKBIEATEET,
EEEPEHIEROBRERH LTI IENTES
W, VYIOWHAREEICET LA MEERRT AL
AL R, DOEEAKROFANTHEZEED ) >~
TEREHE CILCERT 2 2 L ifFasns.

TM2 EEDVEEARTH Y, FEEREEIE T

BRTHHEEZOLNS. F72, ‘M2 3EERD
PR, BERRBUNOFHEESDDIBE A EDLL, <N
HAFTEEEBRESRE Tk BEEIEEERN
TENZEMBOHHNTEBTHELDH L.

FAE B ERERBROKETIE, M2 AF S
DREEINBO bV IEEAF Al & Lk 2 & REH
RRMEL, EEIBEWERI RO LN, 0T
Do, BWLEEICBIT 2R ZEETH 5 TBE
i TM2 BHABICRAMET, REREOUE
D7, WSS OB IS LR OB T
OBEERFEIIODWTESBRHAT ILENH D & F
Abhd, ZHLImERTL, BEESCERE ']
M2 AEFHALZEEEREOHENELIED SR
T3 (ER - ok REER).

TM5 BEHFOBbLWEAERTHSZ M27 L1
bELIZOWLEIRVWEDLWEARATH D, 10 a Y
721 300 ~ 500 KR OEAR L HET 585 - BF
BB T A2ERTHLEEZLNS (FH, 2004).
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‘IM5’

Table 8. Effect of rootstocks on fruit quality of ‘Sansa’, ‘Sensyu’, ‘Hokuto’ and ‘Orin’ in the regional trial =

Fruit Uniformity Flesh SOh,lble Ma'l e
Cultivar Rootstock Location weight of Coloring firmness ¥ solids acid
genotype (€] fruit size (Ibs) c?nt.ent content ”
(Brix) (g/100m))
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
M7 Yamagata® 231 Good  Geod 152 142 052
Fukushima 238 Intermediate Slightly good 12.0 13.7 0.34
Ishikawa 221 Intermediate Intermediate 10.8 13.4 0.39
MOEMLA  Yamagata 270 Intermediate  Slightlygood 139 141 039
Fukushima 250 Intermediate Slightly good 11.8 13.5 0.37
M26EMLA  Yamagata 257  Intermediate Intermediate  13.7 140 036
Fukushima 288 Intermediate  Intermediate 11.9 14.3 0.39
Ishikawa 250 Intermediate Intermediate 11.7 13.9 0.40
Marubaknido Fukushima 274 Slightlypoor _ 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
OM7  Miyagi 202 Intormediate 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  Migagi 208  Intermediate Intermediate 154 138 043
Nagano 284 Intermediate Intermediate 14.6 14.8 0.39
Marubakaido Akita 261 Intermediate  Slightlypoor 138 132 046
Hokuto JM 2 Aomori 432 Intermediate Slightly poor 14.4 12.4 0.30
Fukushima * 387 Intermediate Good 11.3 13.5 0.26
IJM 7 Fukushima * 417 Intermediate Good 10.0 13.5 0.27
TVIS)EM;:A - _Fuk:sh;nav_ T ;gl - _Slghﬂ;po:r —In_t-erm_edi;e - _120_ - _127_ _032— -
M26EMLA  Aomori 428 Intermediate Intermediate 143 138 031
Fukushima ¥ 464 Intermediate Intermediate 111 13.4 0.30
_I;/Ia;rlbazaicg _Fuk:sh;na:— T ZHQ B —In;rm_e-die;e _InTerm_edi;e n _108_ B _124_ - —029_ B
Orin JM 2 Iwate(Kitakami) 328 Slightly good - 14.7 14.1 0.25
M5 Iwate(KitakamD 327 Slghtlypoor - 152 147 024
JM 1 Iwate(Kitakami) 369 Intermediate - 14.9 15.1 0.26
IM7  Iwate(Kitakami) 351 Intermediate - 146 154 026
M26  Iwate(®itakami) 3700 -~ " " 453~ isx o2z

“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.

Y Data of 1995.

33



34 REH R RS

‘ITM5T EbWILEEIVFEFICHL, EAYE &
EDOL) BB OBEARETECLEERRER A
LRdv. 20720 'JM5 ZHBREAELTHE
THEAIE, HERERG T, BAREIZIE AL &
EOBBOBmAEEEH, #HEFEARAESZ 5~ 10cm
EE L, BBOMFE - BMILICEDLUENDH S,

—7%, 'TM5 BR&EKIZIAZBEEFLEET S
DTN H A4 Ryl IMBERERREARE L,
‘TM5 RHRAEARE LTHBETAEAARSR IR
HantTws BEFEOBbLWERARTHE M27T %
BARICHV 2 LA ICHBEESE LT, ]
M5’ ZEERIMAEOFEHEDL M27 L HHRADOT
“ITM5 BFEBET A LI L o THEXKREMOITIERE
EXBERTE, T/, M27T L1 3bWLEESIHEEW
729, SHIBETRDAEEEE NRENTEIZER
LEBFESh TS (BH#, 2004).

"TM5 AHRABOEARDOEHIZLE 2o TiE, BE
D MY 2 M2 FHHBELIZbWEHEOBE LR
Bz, BRI 0FHBLETH 5.

‘IM5 WEBEEHRORBEY A VATHD ACLSV
WEENTH 70, BEEXRITIZACLSV 7 —0 b0
FBOLLENHD.

— RV Y TObVWERRKOBRIIENEL, XX
IPFATEEZELRT (2B, 1984). IMARAEAKRD
BELXZTRTWVWILPBBINTEY, BAXIH
EDLZVE#MTIE, BEERIN I vy TEHAVTHEAXS
DEBEEZRBOT &L DI, BEAOFHCEE
- AP DBRAHENELHE L BLENH 5.

wm =

1. 'JTM2 BXY "JM5 & wW¥hd 1972 ~
75 UNAA Ry 4P 12 'M9 2%
MLTEONEEEISEE SN Y TDE
DWEBIUTEBELWEARRETH S, 1984 FIC
—RFRES N, 1985 RS ) v TERER2E,
WY IERERSE ORKETY v ITEKRE—
EREECERERBRICHER SN FOBE,
199748 A 19 AT TY ATEMKE13FT ' TM2',
DATENE14E 'JME tHgE&Hasns.
*7z, 20004F 7 A 31 B+ TEEFHFE 8223 &,
ERQUELLTEAmEEHINT.

2. 'ITM2' OBRFHIFRHBTLA LG, oK
SRHEETETYLTYWA, FERI S0 &
IZIZERESO 5 APdE, REOKRIIEIXO A L

#15% 2013

HTHs REIRAET27 gBELBIZIW, ']
M5 OFFEIT4AEE, BHEOKSIZML,
BV LTWS, BEAEHIE S0 iEizREBHO
54, BEOKPMIII0A LhETHE. B
EUREE T2 gBELEBIS V., MHEL LR
FRELT, BOTHRRIES, &ABDHDD
HEEICITE R V.

3. 'JM2 BXU JM5T iE, REEELICLA

BIENHEETH D, BWLAICL o THE LW
BEVL, BULARMECARE LTHEETERZA
SEOEARICHET S, ‘TM2' oitkMEidbe
5, "TM5 iEZeR%s. VrITIFLVIT
LT M2 s CTM5 IERE
Thsb 75y MIXLTIRREREOMELE
WKL) FEE~BOWEEL2 RS, SBFEY IV
ADHH ACLSVICR LTIk "ITM5' @dEEZ®T
HEOTEEPLETHE. WThoRTELEH A
XIDEEINTIHEHIENELZHEL 5 LEN
5.

4. BRELTHALLBEFRIVTROERELEET

5. 'IJM2 BUEE LU oFHOkIIZ
MIEMLA’ &EFIRBD 115% EEL 2, ' TM2'
ZEbVWERRTHLEEZLNE. ML A
A TIX%BETHY, 'JM5' bWk
BARTHBEEZONE. DZITADOEENR ']
M2 & MOEMLA' ERBEIZRRE VD, ']
M5 TREBARV. WTFhoRBELRREDORE
EiZdRwv, HU OREREEZAD L, EBE
£y T "JTM2 AFEETIERRE 2D,
S LRI E L B EE S RO AR
Hbhhnd, ‘JM5 BFEBCRREREELEE
PEL, REAOBENRBENEEINS.

5. "ITM2’, "JM5 @EbWwiEEAROFHITEELR

ZE D) ¥ IRFHFIZHEL, Ththfbuvik
BAR, BbWwEeRE LTERIECERTH I L
TEIESNS.
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