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New Dwarfing Apple Rootstocks ‘JM 1’, ‘JM 7’and ‘JM 8’
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Summary

An apple rootstock improvement program at the Morioka Branch, Horticulture Research Station,
now reorganized as the Apple Research Center, NIFTS, was started in 1972. Main objectives of the
program were: to develop excellent rootstocks that are able to control tree size favorably; to resist
diseases and pests such as crown rot (Phytophthora cactorum, P. cambivora), wooly apple aphid
(Eriosoma lanigerum); to tolerate water-logged soils; and to propagate easily by hardwood cuttings.

A controlled cross of Malus prunifolia ‘Seishi’ x ‘M.9" was made during 1972 - 1975. Over the
next 11 years initial screening of the seedlings continued at Morioka and three clones together
with other seven clones were selected in 1984 with the desirable characteristics for putative vigor
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estimated by bark/wood ratio of root and propagative ability. Beginning in 1985, these rootstock
selections were subjected to field trials executed by 12 experiment stations located in apple
growing districts in Japan.

Based on orchard performance and observation of disease and pest resistance, ‘JM 1’, JM 7’ and
‘JM 8’ were released in 1996, and registered as No.7443, 7444, 7445 respectively, under the Plant
Variety Protection and Seed Act of Japan to keep plant breeder's right on September 21, 1999.

Three JM rootstocks were resistant to crown rot disease and wooly apple aphid. ‘JM 7" and ‘JM &’
were also resistant against CLSV, but ‘JM 1" was susceptible. ‘JM 1" and ‘JM 7’ were less susceptible
to fire blight than ‘M.26".

Over 90% of cuttings in ‘JM 7', over 80% in ‘JM 1’, over 70% in ‘JM 8’ rooted by using hardwood
cuttings in the nursery, while O - 8% in ‘M.9EMLA’ and ‘M.26EMLA’. Average shoot diameters were
6.6 to 7.0 mm and length of shoots were 77 to 101 cm. Rooting abilities of these JM rootstocks are
much better than ‘M.9EMLA" and ‘M.26EMLA'".

Observations of ‘Fuji’ trees over 15 seasons in the orchard at Morioka proved that ‘JM 1', ‘JM 7'
and ‘JM 8’ produced trees smaller than ‘M.9EMLA'. Trees on ‘JM 7" and ‘JM 8’ tend toward typical
overgrowth of the rootstocks. Three JM rootstocks produced very low number of suckers and very
low amount of burrknots compared to ‘M.9EMLA’ and ‘M.26EMLA'.

Trees of ‘Fuji’ on JM rootstocks had similar precocity to ‘M.9EMLA'. Cumulative yield efficiency
of ‘Fuji’ was highest in ‘JM 7’, and it was higher in ‘JM 1" and ‘JM 8’ than that of ‘M.9EMLA’ or
‘M.26EMLA'.

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 soluble solids
content and flesh firmness among the fruits. Average soluble solids and flesh firmness were higher
in JM rootstocks than ‘M.9EMLA’ and ‘M.26EMLA'’ every year.

Our results suggest that resistance to several diseases and pests are better, and the trees are
more productive on these JM rootstocks than they are on ‘M.9EMLA’ or ‘M.26EMLA". We regard
these new rootstock varieties as worthy replacements for ‘M.9" and ‘M.26’ in Japan.

Key words: Malus, new cultivar, fruit breeding
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M. prunifolia
I 1 ‘Seishi’
M 7

M ¥ —— M9

Fig.1. Pedigree of ‘JM 1, JM 7" and ‘']M 8.
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&0 3HEEEN S5 AT M8, IO D
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RNIC K2 REFIHOHZE 51, GRICHNTHLED
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REOHEDNERETHS T L, BHRLBRNT L, FiLAK
ICKBREZEEN 7 LT EET, 'MIEMLA & LR L
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2) hEtt

BROER 7 THEOFTEHNC I51) 2 ARARAHH L OF5H
&, M.9EMLA'®0%, ‘M.26EMLAD7%ICHL, ‘JM
1°1&85%, ‘JM7°1&94%, ‘J M 8'IX74%T, JMHRE
RKEVITNDOFFBOTERBOIEERVELN. i
LS RAELUHMEIEIENLL, FERHFFT, LA
BECAEARE UTHAMRERRE SOHARICKE LT
(Table 1) .

Table 1. Survival and growth of cuttings after 5 months in the nursery *.

Survival after

Rootstock . Tree height Trunk diameter
cutting

genotype (%) (cm) (mm)
M1 85 101 7.0
M7 94 86 6.8
JM 8 74 7 6.6
M.9EMLA 0 - -
M.26EMLA 7 29 3.1

” Average of 1995 and 1996.
¥ Measured at 20cm above the ground.
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3) kit

a7 F VT3 HBDE KU Z1T- 7z
LT A, FBERIMIEMLADS1I%ICH LT IM1E
23%, ‘JMT71E19% &K<, “JM1'& ] M7 Difif7k
PR LRI RN S EHIBH LTz, —7, (] M 8 Di%HE
RII83%T, MHKMIZMIEMLA XD -7 (Figh) .
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Fig.5. Defoliation of ‘JM 1’, 'JM 7" and ‘JM 8’ after water-logging.

4) MmHEMYE

FERRFICN T B ETEE, #EREERIC KD 20
FREZME Lz (Table 2) .

VY IdOBMBIURZINET Z2ERTHZY TY
R LT LT, ‘M.OEMLA’ & ‘M.26EMLA' I &2 M
Thotzh, ‘JTM1, ‘TMT7T'HBXCJMS8'& 3 5
LR R L.

FEREOH TSy MZDOWTR, KREHE
D P. cactorum ¥ KU P. cambivora’ Y] D R HERERE
LfESR, “JM1°, “JM7'BXTIM8EWVIng
‘M.O9EMLA'®'M.26EMLA' X b, EyitzEET % &

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

Crown rot’

SEOBIEC Moy .apzple P. cactorum P. cambivora  ACLSV* ASPV ™ Alternarlzvi Scab " Fire blight *

genotype aphid leaf spot
M1 R*® R M S R R R M
M7 R R M R R R S M
M8 R R M R R R R -
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.
¥ 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).

* 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).
" Evaluation was conducted at Cornell University, New York State Agricultural Experiment Sation by controlled inoculation with

Erwinia amylovora(Bessho et al., 2001).

* Rating: R=resistant; M=intermediate; S=susceptible; -=not tested.



AlED 1 Uy dbWEEAROHME ML, JM7, ]M8 7

HIWTE NizhY, P cambivora IZxf U TIEZ OREEITRR
55<, HREEOEIIETH S LHEE N G5,
1989 ; Bessho and Soejima, 1992) .

R ORI A )V AT & % Apple chlorotic leaf spot
virus (ACLSV) &L Ti&, ‘JM 1 DEZM, ‘JM
TBIT M8 EEGETH-%. —7, Apple stem
pitting virus (ASPV) & Apple stem grooving virus

(ASGV) 1T L TR L e 2 R H i 2R L
oo "ITMTE, FIHHOACLSVE @R IC BN T
BB TIABIERE Nz &b, ACLSVERZEEEZ S
NTEEH (EHHS, 1997) , EFEICED MHIGEISe
EREE DR SIGIETH S T ENHE MRS T

(FIE, 2006 ; ¥#i%5, 2006) .

PURESERICN LT, et Uic i@ Btz
Uz, BERISHLTIE, "TM1°& ] M8 Al
IMTIEEZMETH -z, KERICHL TR, KE
=RV RACB O THREREZEM U AR, T M
' JM7'EM26° K0 5R<, PREEOEIEZRL
7z (Bessho et al, 2001) . ‘J M 8 DAJFITH T 24
FEORERBHIEDO L A RHTH S.

IREWE, 2 EATHE, FRCHRICH LTIl Lee
mENEZETH T (T—2EM) .

5) ak& LTHALEES O

BRHUCIBONTIE, 1982FIC S U ZRIANEE LT
YD BMEX B> THARZEKL, 19854F
4 HIC&X 3~ 5 AKZBIGICER LU, BotER T
BRONEMEFOHREZF M Uz, B EMEZOM FE
DERDODETEFICE > TRORAELD, 4.2~152 cm
Thol. e RKIcE NIz 14FEE S U DEERT
FAE DR % Table 31C/RT .

BETAINZAZRELIZMIEMLAGAZFIH L 72
VOO RE S, EHEOMYEAE K DH40%K
TVEREENTVBSA (Barritt, 1992) , ‘M.9EMLA’
EXEERE LTHOWEEDEZEL X5 5 U DOFEHD
KNIz sT5E, ‘JM1'GEIE90%, ‘JM7 58
1393%, ‘J M8 EMIF8TBERD, 3HMEIIVINE
‘M.OEMLA & O R0 bWMEEDRNDWWEEARTH S &
HlEE NI

ST EOBREARBNMEIREGT, VAol As
AUFVRHEOHBEDRICHALND KD BEERSTHE
M INETHEEINTHAEY. BHEynwIhs ez
BIBEN, ZTOBREZ IM1IEBTENEL, TMT’
L ITM8ERTIERENSTZ.

UCCWRZDOREZDIMNGEEDENS D, 3 HER
WINEMIEMLA K D Diah o7z, 3 EDHTIE,
IMSIF IMIUBETIMT XORORRENE T2

L4EMZEFT LI ST 0 1 /47 0 BEEtiaR, ]
M7 58401 kgeimEb£<, ‘TM1I'BXUT' M8’
Bk3338F X U327 kgT, ‘M.OEMLA &1 & [FAfEE T
BHo iz, RENNEZ W AR CRR U 7z B W7 R Y
O DEEMFRERDE, JMTEEN2T1EREE
, ZIWETHBChBDENTZ. Tz, ‘ITM1'E
244, ‘JM8'£251£WVIFNEM26EMLA K D @<,
2D 2R Uz,

SEREIZLHETZ EHBETFICOENZD
‘IM1, JM7'BXUC ] M8 IEMIEMLA B XU
‘M.26EMLA' & D B S M FAE Doz (F—X2EI8) .

‘SUORFFEEHAS L, ‘MIOEMLA' B XU
‘M.26EMLA’ L LR LT, REOKRZET LY VOdESE
WICREGZZITFBD NG, ‘JM1L, " TMT'E
XU J M8 BB OREOMEE LW ERICHE N> T2

Table 3. Field performance of 14 years old ‘Fuji' on apple rootstocks at Morioka, Iwate.

. Cumulative
Rootstock Tree height T.r(;%t(; Trunk girth Relative Root Cgrrllél}?twe yield
genotype (m) w(lm) (cm) vigor * suckers” yie (kg)ree eff1c1enc2y
(kg/cm®)
M1 43 47 41.7 90 3.2 338 2.44
M7 4.2 4.8 43.1 93 8.0 401 2.71
M8 4.2 43 40.5 87 14.0 327 2.51
M.9EMLA 4.4 5.2 46.3 100 22.3 337 1.97
M.26EMLA 5.2 5.9 59.3 128 8.5 373 1.33
LSDg 05 0.4** 0.6** 4.4 - 13.0** 56** 0.39**

* Relative vigor=(trunk girth/trunk girth of M.9EMLA)x100.
¥ Number of suckers grown over 5cm.

* Cumulative yield efficiency(kg/cm?)=Cumulative yield of 14 years/trunk cross-sectional area 1996.

**Significant by F test at P=0.01.
LSDy s = least significant difference at P<0.05.
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Table 4. Fruit traits of ‘Fuji’ on apple rootstocks planted in 1982 at Morioka, Iwate *.
Rootstock Fruit weight Soluble solids Malic acid content Flesh firmness
content
genotype ® (Brix, %) (g/100ml) (Ibs)
M1 264 15.3 0.42 16.8
M7 267 15.9 0.45 16.5
M8 257 15.2 0.43 16.9
M.9EMLA 256 14.4 0.41 15.9
M.26EMLA 262 14.3 0.43 15.5
LSDgos 18** 0.5** 0.02* 0.3**
” Average of 1993 to 1996.
*, **Significant at P=0.05, and 0.01 by F test, respectively.
LSDy 5 = least significant difference at P<0.05.
(Table 4) . J MAREAIMEOHTTE, "JMT7 &5 BIBIEDHALMN ST, SABROFEAG ] ~

OREOWEENREE L, JEEIREX15.9%Z2 /KL,
‘M.OEMLA BRI X D 1.5%, ‘M.26EMLA'ER L D 1.6%
molz, BEEE ] M8 EMORENREEL, 16.91bs
L, MOEMLAERIX D 1.0lbs, ‘M.26EMLA G X
D 1.5lbsE > 7z,

7z, REOEGHEDN60% EOREDEEIX ]
M1'BXUGIMT7T EETREZENZTN56%, 83%T,
‘M.OEMLA' D 49%, ‘M.26EMLAERID36%KL D &E <,
HORIFT, WMEOENZRIENEEINE. —T,
‘I M8 EBERITIE34% T, ‘M.26EMLA G L RIEETH
D, B -7z,

2. B ERERERICHIT SEIEDER

KGR SR Bz B B BT B ERG R 2
19944935 K U 19954F [ BERIE G « FeMEMUE R
s ER GEmHiRE) MHERL, SUNCD
W T OSSR Z Table 538X UTable 71”3, ‘5L
DS D FFEIC DN T OFRER B DR, TAT L
TR, e, FRMIT DWW T ORERRS S % Table 635 &
U'Table 8IC/R9.

AERBIRTR O HME L, MEENDERWGEH 5T
B, FEROMATICII LIRS ES., FEFENEIL

T RICEISTERUE S BRZ T F51 % Akt R 72 1
FLok.
1) JM1

(1) JM1EAHBOEETLE STIRRICRIEFTRE
19954 i RIS B U B FEAME & Tl g 2 b LhE
NORER, REFLANIITM26HYD MOV &
FHiiE NI, AT, B, WETEMIMHED b
WHET | ERHliEN, MO~M26HHHDDUMERES %

] &2 Ty LI 25mIcyhniz. O
CEZDREFINTNOHFRICHENTE K] ~ [
EFHliE N, M.26 L RFZNLAERNT ENHSMNIC
J£>7z (Table 5) . ‘5U & OWEAFMEE M) ~
TR LFHMliE Nz, HTHOKEICOWT, &F,
B, mETE 1651, B LA)IITE My LaHm
Nz,

‘SULAORFEICOVWTIE, TAILOEERE
Mg T TR, TR OBEIARBRMEE =T

B, MHEERT Ity , W& oA
WBAEFT TR LMl iz (Table 6) .

BAREE LTSUZHOWESEORIAREIEICD
Wik, I &9 28me &) LFHid 25T
Shidz. JM1U7ZERELTHWS &/ NIET
578, 1% 7z0 &, AIEREM26'X7zE
‘M.26EMLAZEARE LIcHak0%H -7z, LML, £
ERWTIER S 72 O DAEERRIE, (WE TIE'M.26EMLA’ X
DEH ST, ZNLSNDOGHTTIEI'M.26™ " M.9EMLA’,
‘M.26EMLA & 0 &<, ZUMEZ/R LT (Table 5) .

U EOFERMIS, TM1IIESUEDY Y IARFEED
BEEARBMEICEN, M9 ~M26 YD b UVMERES %
L, ZINEDOERTHZ T EHHLNMCES .

2) IM1EAPRRBHEICRIEZTRE

M UZERICHOZGGOS UOREEZ, BE
BEUOANIZFRE, ‘M26%'M.9EMLA, ‘M.26EMLA’
EAFZVLYPREDN >, BhiWICEL TE TR
7eid TR LR 250, ) LFHEd S
BAnc oo nie. HRICELTE TR L9 25L
M &35y niz. REMERZ VI NOY
FIC BT EM.26 0" M.9EMLA", ‘M.26EMLA' & [f]55
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Table 5. Effect of rootstocks on orchard performance of ‘Fuji’ in the national trial in 1995.

Rootstock Location Tree age Relatlive Z[ree Trunk girth Tree height ~ Suckering Amount S()v;/(;li;r;tg Precocity Yield/tree Cy\;:]l;j;;t:;e C;guizfg; ejd

genotype size (cm) (m) tendency of burrknot it (kg @) (g™

M1 Hokkaido 7 DwarfI-II  17.1 2.9 Medium Intermediate  Medium = 10.7 246 1.06
Iwate(Morioka) 13 Dwarf I 40.6 45 Extremely low Very few Very small ~ High 40.6 260.6 1.99
Iwate (Kitakami) 9 Dwarf I 27.7 4.1 Extremely low Intermediate Medium Moderate  34.2 107.8 1.77
Miyagi 8 Dwarf IT 228 4.5 Extremely low Very few Small High 159 495 1.20
Akita 7 Semidwarf 188 3.7 Absent Few Slightly small Moderate 5.1 7.7 0.27
Yamagata 8 Dwarf I 235 3.0 Absent Intermediate  Medium Moderate ~ 24.1 53.2 1.21
Fukushima 7 Dwarf I 134 2.8 Absent Few Small High 18.8 453 3.17
Gunma* 9 Dwarf II 380 48 Absent - Small Moderate  61.8 360.2 313
Nagano 8 Dwarf IT 20.3 32 Absent None Medium High 17.2 56.0 1.63
Ishikawa 9 Dwarf II 29.1 4.0 Absent None Small High 28.4 83.6 1.24

M7 Hokkaido i 7 Dwarfll 224 35  Extremelylow Intermediate Verysmall - TC 219 055
Iwate(Morioka) 13 Dwarf I 415 4.0 Extremely low Very few Very small  High 66.9 331.9 2.42
Iwate (Kitakami) 9 Dwarf I 28.4 36 Extremely low Very few Medium High 42.7 127.8 1.99
Miyagi 9 Semidwarf ~ 25.3 4.7 Extremely low Very few Small Moderate  30.2 81.2 159
Akita 7 Dwarf I 11.3 23 Absent Intermediate ~ Slightly small Moderate 0.3 55 0.54
Yamagata 8 Dwarf I 234 35 Absent None Medium Moderate 18.5 40.1 092
Fukushima 7 Dwarf I 213 3.4 Absent None None High 35.5 853 2.36
Nagano 8 Dwarf I 17.8 34 Absent None None High 224 46.1 1.83
Ishikawa 9 Dwarf II 28.9 4.0 Absent None Medium Moderate  35.4 123.4 1.86

M8 Hokkaido 7 Dwarfll 244 37  High  Veryfew  Verysmall S 173 397 084
Iwate(Morioka) 13 Dwarf I 379 4.4 Extremely low Intermediate Very small ~ High 61.6 261.2 2.29
Iwate (Kitakami) 9 Dwarf I 27.7 38 Extremely low Very few Medium High 333 111.1 1.82
Miyagi 9 Dwarf II 23.0 4.0 Extremely low Very few Small Moderate 15.6 27.6 0.66
Akita 7 Dwarf I 89 2.1 Low Few Medium Low 0.8 0.9 0.14
Yamagata 8 Dwarf II 256 3.6 Low Few Large High 35.0 755 1.45
Fukushima 7 Dwarf I 179 3.4 Absent None Small High 324 74.8 293
Gunma * 9 Dwarf IT 39.0 5.1 Medium - Small Moderate  90.1 3792 3.13
Nagano 8 Dwarf I 18.4 34 Low None None High 252 54.5 2.02
Ishikawa 9 Semidwarf ~ 35.6 4.0 Low None Large Low 657 116.7 1.16

MOEMLA Iwate(Morioka) 13 Dwarfll 447 . 47  Medium  Intermediate Verysmall High 508 2514 158
Yamagata 8 Dwarf I 246 43 Low Few Medium Moderate ~ 20.7 28.7 0.60
Fukushima 7 Dwarf II 29.9 5.0 Absent Few None High 343 76.0 1.07

M26  Hokkaido 7 Dwarfll 245 35  Extemelylow Many  Medium - 90 185 039
Iwate (Kitakami) 9 Dwarf IT 40.5 4.1 Extremely low Very few Medium High 50.8 154.4 118
Akita 7 Semidwarf ~ 17.6 36 Absent Few Small Moderate 9.4 13.4 0.54

M26EMLA IwateMorioks) 13 Semidwarf 570 53  Extremelylow Intermediate Verysmall Moderate 789 3107 120
Miyagi 9 Dwarf IT 19.0 3.7 Extremely low Very few Small Moderate  14.6 24.4 0.85
Yamagata 8 Dwarf I 26.6 4.2 Absent Intermediate  Medium Moderate ~ 38.5 775 1.38
Fukushima 7 Dwarf II 246 3.7 Absent Few None High 19.6 52.6 1.09
Gunma * 9 Dwarf IT 410 56 Low - Small High 295 293.1 2.19
Nagano 8 Dwarf IT 233 35 Low Many Medium Moderate ~ 25.7 63.7 142
Ishikawa 9 Dwarf II 31.8 4.0 Low Intermediate ~ Small Moderate ~ 25.9 79.9 0.99

“ Relative tree size: Dwarf I equivalent to M.9, Dwarf I equivalent to M.26, Semidwarf equivalent to MM106.

¥ Cumulative yield efficiency(kg/cm?=Cumulative yield/trunk cross-sectional area.

*Rootstocks were used as rooted interstocks on Marubakaido in Gunma.

BOLRPEDN o, REFELRHANICE >T13.8~ U EDHRNS, ‘JM1'ZHKRE LTEESNIR

16.1%L7ZENDH D, AFTREPPEN D, 'M26™9 FOMEIIHBENEN TR EEX SN,
‘M.O9EMLA’, ‘M.26EMLA’ & [AZF750 LR @ MEZ R

T Zh o7z (Table 7) . 2) JM7
SULANDFFEICONT, TAZE TR, T T (1) IM7ERDEHOETLSVICERICRIZTHE
IEM.26°°M.9EMLA’, ‘M.26EMLA’ £ 1ZIZFRIZED B RS IR R DHEA TZIGATIC B Bl Rz 25 &,

DREMEFEES NIz (Table 8) . HARME ST IENT 2bWeaEhORER, AT
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‘M26 D THOWHEI & FHlE Nz iEh1d MY
D TOWET | EFHEEN, MI~M.26 4D bW
BENZEIT BT NN RS, UTIEZDFER
WINDBFATICHBNTE Mg ~ ) LEHiiE N,
‘M.26' EAZFH RV LD EAHELIC > T2. KR
RORETOTNOHANICENTE ] ~ [ L3
fliciz (Table 5) . ‘5U & OFERHMMEIIERT &
AT T, AFLE, METE TR L3S
Niz. BEHORER, WINDGTE B %
2l

eSS

W

¥11%5 2010

T B LFMliE iz (Table 6)

MASEE LTS U BBV EO R IEEN,
B, L, AT T RS D, 5F, @
5, EHCTIE Mal LMz,  JM7T EZHEAREL
THWS EBAVNYEL, 18270 BEHNER AT,
g, EFTIEM.26' £’ M.26EMLAZBARE LT
Gak 0oz, UL, E@HWimiEYSz o 04 EshE
&, IWETIEM26EMLA' & D45 7eh, LS 0%
FTCIE 4 TM9EMLA R M.26EMLA’' & © &<, ZINME
Zm Uiz (Table 5)

SULDADORBICBIL TE, "TAT EDERIAH
M e T TR, T & ORIARBMPEIT =T
TR1, RET My, EWEOBIABAMEIETF

D EORRDNS, ‘TMTIESUFEDOY v dmiEL D
BEARFMEICEN, MIY~M26 YD DWW bR Z
HL, ZIEOEKRTH S EDPLNICE ST,

Table 6. Effect of rootstocks on orchard performance of ‘Sansa’, ‘Senshu’, ‘Hokuto” and ‘Orin’ in the national trial in 1995.

Cumulative  Cumulative yield

Cultivar Rootstock Location Toeo agp Rela?‘ve tree Trunk girth Tree height ~ Suckering Amount Swellmg of Precocity Yield/tree yield/tree  efficiency”
genotype size * (cm) (m) tendency of burrknot  graft union (kg) kg (kg/cm?)
Sansa JM 1 Yamagata 8  Dwarfll 233 39 Absent None Medium  Moderate  11.9 29.7 0.69
Ishikawa 9  Dwarfl 20.1 37 Absent None Large Moderate  17.2 52.7 1.64
M7 Fukushima 7 Dwarfll 147 36  Absent Inermediae None  High 19 461 268
Ishikawa 9  Dwarfll 245 37 Absent Few Large High 259 97.7 2.04
M8 Yamagata 8 Dwafll 185 35 Low  Few  Medum Moderate 17.7 326 120
Ishikawa 9  Dwarfll 235 39 Absent None Large High 2517 83.0 1.89
'MOEMLA Yamagata 8 Dwarfl 153 31 Absent  None  Medium Low 96 156 084
Fukushima 7  Dwarfll 156 37 Absent Few Small High 188 473 2.44
'M26EMLA Yamagata 8 Dwarfll 214 33 Absent  None  Medium Moderate 214 442 121
Fukushima 7  Dwarfll 15.9 33 Absent None Small High 158 35.1 1.74
Ishikawa 9  Dwarfll 249 4.0 Medium Intermediate ~ Large Moderate  27.8 81.3 1.65
Senshu JM 1 Miyagi 9  Dwarfl 215 40 Extremely low ~ Very few Medium  High 10.6 26.5 0.72
Akita 7  Dwarfl 8.1 2.5 Absent Few Medium  Slightlylow 0.1 21 0.40
Nagano 8  Dwarfll 194 33 Absent None Large High 16.8 46.6 1.56
M7 Miyagi 9 Dwarfl 210 40 Exemelylw Veryfew  Small  Moderate 91 138 039
Akita 7  Dwarfll 14.1 35 Absent Intermediate ~ Medium  Slightly low 2.5 5.3 0.33
Nagano 8  Dwarfll 215 4.0 Absent None None Moderate  31.6 66.6 1.81
M8 Akta 7 Dwafl 75 22 Absent  Slghlyfew Medum Sighiylow 06 19 042
Nagano 8  Dwarfl 14.1 29 Low None None Moderate  13.9 326 2.06
'M26  Akta 7 Semdwaf 180 41 Absent  None  Small  Moderate 33 68 026
'M26EMLA Miyagi O Dwarfll 213 42  Exeemelylw Veryfew  Small  Moderate 92 218 060
Nagano 8  Dwarfll 19.7 35 Absent Many Medium  Moderate  18.2 43.1 1.39
Hokuto JM 7 Fukushima 7  Dwarfll 20.8 32 Absent None None High 470 76.4 2.22
M.9EMLA  Fukushima 7  Dwarfll 25.0 4.1 Absent Few None High 51.6 78.7 1.58
M.26EMLA  Fukushima 7  Dwarfll 24.7 40 Absent Few None High 48.3 90.9 1.87
Orin  JM 1 Iwate(Kitakami) 8  Dwarfl 274 3.6 Extremely low ~ Very few Medium  High 25.3 74.2 1.24
M7 Iwate (Kitakami) 8  Dwarfll 295 39 Extremely low  Very few Medium  High 283 93.8 1.35
M8 Iwate(Kitakami) 8 Dwarf IT 28.1 4.2 Extremely low  Very few Medium  Moderate  34.7 100.3 1.60
M.26 Iwate(Kitakami) 8  Dwarfl 270 3.6 Extremely low ~ Very few Medium  High 126 69.0 1.19

“ Relative tree size: Dwarf I equivalent to M.9, Dwarf II equivalent to M.26, Semidwarf equivalent to MM106.
¥ Cumulative yield efficiency (kg/cm?)=Cumulative yield/trunk cross-sectional area.
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Table 7. Effect of rootstocks on fruit quality of ‘Fuji’ in the national trial, averaged for 1994 and 1995.

Rootstock | /o0 Fruit weight ~ Uniformity of Coloring Flesh firmness SOllégllqetsr?thds MCEg;Ctsgd
genotype @ fruit size (Ibs) (Brix, %) (2/100ml)
M1 Hokkaido 265 Medium Medium 16.9 15.1 0.53
Iwate(Morioka) 286 Medium Good 16.0 15.2 0.42
Iwate(Kitakami) 354 Slightly good  Good 15.2 13.8 0.27
Miyagi 299 Medium Medium 16.0 15.9 0.43
Akita 360 Medium Medium 15.7 14.4 0.38
Yamagata 347 Medium Medium 15.0 16.1 0.38
Fukushima 368 Medium Slightly good 14.2 15.5 0.36
Gunma * 281 Slightly good ~ Medium 14.9 15.4 0.31
Nagano 370 Good Medium 14.7 16.0 0.38
... lshikawa 309  Medium _ Medium 183 . 150 .. 037 ..
M7 Hokkaido 225 Medium Medium 16.7 14.7 0.56
Iwate(Morioka) 293 Medium Good 15.8 15.8 0.47
Iwate (Kitakami) 299 Slightly good ~ Good 15.8 15.7 0.33
Miyagi 304 Medium Medium 15.5 154 0.42
Yamagata 328 Slightly good  Slightly good 15.6 16.1 0.35
Fukushima 367 Slightly good ~ Good 14.0 16.0 041
Nagano 363 Good Medium 14.1 16.4 0.38
... lshikawa 290  Medium _ Good 143 185 . 041
JM 8 Hokkaido 260 Medium Medium 16.5 15.0 0.54
Iwate(Morioka) 264 Medium Medium 16.1 15.0 0.43
Iwate (Kitakami) 309 Medium Medium 15.2 14.6 0.23
Miyagi 312 Medium Medium 159 159 0.44
Akita 341 Medium Poor 14.0 14.8 0.32
Yamagata 342 Slightly good  Slightly good 15.2 16.4 0.38
Fukushima 386 Medium Medium 13.8 15.4 0.38
Gunma* 303 Slightly good  Slightly good 15.1 15.5 0.34
Nagano 380 Good Slightly good 14.6 15.9 0.34
oo shikawa 289  Medium ___ Medium 139 149 039
M.9EMLA  Iwate(Morioka) 271 Medium Slightly good 15.3 14.1 0.40
Yamagata 300 Medium Slightly good 15.1 15.6 0.39
. Fukushima 367  Medium  Medium 183 152 . 040
M.26 Hokkaido 239 Medium Medium 16.2 14.4 0.54
Iwate (Kitakami) 344 - - 15.2 14.4 0.29
oo MKita 350 Medium __ Slightlygood 151 140 036
M.26EMLA Iwate(Morioka) 279 Medium Good 14.8 14.2 0.42
Miyagi 299 Medium Medium 157 16.4 0.44
Yamagata 337 Medium Medium 14.8 14.8 0.37
Fukushima 306 Medium Medium 13.7 159 0.43
Gunma * 310 Slightly good  Slightly good 14.1 14.8 0.39
Nagano 363 Medium Medium 14.0 16.1 0.42
Ishikawa 316 Medium Medium 14.0 14.7 0.39

“ Rootstocks were used as rooted interstocks on Marubakaido in Gunma.
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‘M.9EMLA’, ‘M.26EMLA' K D @h o> 7. REFEE I

JMT EERCHOESGAD S U OREEZIGHTC
Ko TEmM R -7z, BRiWICBAL TR TR £/zi&
[RRR] LFHIS 20T, [H) &FHIid 2350
Nhhiz. HICEL TR, SHEETTE Iy,
ZTNUNOBFTIE TR 72 TR LFMHiX
N, ‘M.26">'M.9EMLA’, ‘M.26EMLA’ & [A/% AW LIE
NTWiz. REWEEIRZEOGFICENTM.26'%

BANC K 5 T15.5~16.4% L =N HZH, EWERE
‘M.26"'M.9EMLA’, ‘M.26EMLA' X O &\ EZRL,
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mDH 3T EHVHERE NIz (Table 7) .

‘ST ORFEICEL T, TAI TR, b
A FMRTIEM260 M9EMLA', ‘M.26EMLA’ & (F1X
FFOMEDRIENEFEE Nz (Table 8) .



12 ES DR

U EDOFRERDS, " JTMT ZERE L TEESNTR
FiIREED E L, MERRNEN TV LEXA SN,

3) JMS8

(1) JMBEBARIPEHOETLSUTICHERICRIFTHE

FEE R DA TR B0 B iRERES R A A B &,
FAME S CICHT 2DV EEENORERX, AT
‘MMI106MHED MEDVE] , (B TM26H4D b
WL EFHiE Neh, &F, &8, BEFTIEM9H
LD THWET | EFHMEE N, M9 ~MM106 4D
DUWELEENZET AT EAHL N ST, OCTEAD
FAEGIEETIE TR LFHMTE NI, ZOMDET
CBNTE MK ~ 4] LFHiiEh, ‘M.26' &A%k
WLDEh o e, SURROREIT T NDEGTICHBNT
& M| ~ [/ LFHiE Nz (Table 5) . HUED
BEARBMTEEER QTR Ty, AFEE, &
BT TR LiMiichiz. BEHORER, wIho
LITE TBlEb] Z2 L7k,

‘SULSORFEICEL T, TAI LOEEKRE
Mg T TR, TR & OmEARBMMEIT =T
TR, B¥YT by, EWEeOBIAHMETET
T B EFMliE N7z (Table 6) .

FAMEE LTS U EREWELEEORIMEEMER,
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VWMl R U7z (Table 7) .
SULSNORMEICBEL T, TAZ TR, EMN

TIE'M.26"°°M.9EMLA’, ‘M.26EMLA’ £ 12X FIZED &

HORRHEREI NI (Table 8) .
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Mg AT EHAEETH D, VIOWHALEREICET O
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WEFEEHWSIGEAICIE I M IUDAEARELTHELTY
3EZ6N%. ‘JM1IEEEEHROKREYAIVAT
HBACLSVICEZNTH B 120, HEFICIZACLSVY
V=D DEHVEZRENRDHS. ] M7 13 LUARESH
RGBT, LFEIDMBN TS D, RFEEOER
ERBRIC BT RBIHMENE N>z, M 8 k&
&Y A IVADACLSVICHEG I ZE T 5hY, i LAREGER
Mtk MR EHMtD 2 FEX D H 0, HEI R &
EEBLEADNS. BERMEORHERICIIEFZE
THIEND, 5%, BRERMNRZZEMICBNTE
575 3 B OFEH LENS.

HLUARDOWRINRIIEHEHEICEK B ANAKEL, 19984
ICHRESES IO LTI URBGRICBES 2 7 > r — Ml
AT TASHR, IHERD 6 B LOMEEEOEAIL
JM1'CT7%, ‘JM7 T35%& &M -7, {HLDRIE
HOHERIIASHTREWVD, HURKORIEE FF5
fediciy, AEDOIVEIARZFHI ST L, HUARSEM
BiCH ozt CEKEORWF UK EES T
&, HLEE R EOMICKHHEZECRNT &, FHLIK
DEE;, WEE ST EHFIHET HZNEN DS (FEIE
5, 2002, 2004) .
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Table 8. Effect of rootstocks on fruit quality of ‘Sansa’, ‘Senshu’, ‘Hokuto" and ‘Orin’ in the national trial, averaged for 1994 and 1995.

Cultivar ~ ROOSLOCK 45 ation Bruif weight “Unilformityof Coloring firFlfrigss SOlcu(?rlietesgltlds I\/ICEE)I;ICt:g;d
genotype (@ fruit size (Ibs) (Brix, %)  (g/100m))
Sansa M 1 Yamagata 219 Medium Good 15.1 15.0 0.29
oo Ashikawa 253 Medium __ Medium 115 142 036
M7 Fukushima 236 Medium Medium 11.0 139 0.30
oo ishikawa 248 Medium _ Medium 113 137 037
M8 Yamagata 270 Medium Good 14.8 14.7 0.33
eeoeoooo......ishikawa 254 Medium _ Medium 113 137 ...040
M.9EMLA Yamagata 255 Medium Good 14.7 14.5 0.33
oo fukushima 235 Medium _ Medium 124 132 034
M.26EMLA  Yamagata 253 Medium Medium 149 14.5 0.33
Fukushima 253 Medium Medium 12.0 13.3 0.34
Ishikawa 269 Medium Medium 11.5 13.6 0.36
Senshu M 1 Miyagi 222 Medium Medium 15.6 14.2 0.43
... Nagano . 298  Good  Medum 142 146 032
M7 Miyagi 225 Medium Medium 15.3 14.2 0.46
Akita 308 Medium Medium 13.5 14.0 0.44
oo Nagano 313 Slightlygood Poor 135 139 . ..035
JM 8 Akita 270 Medium Medium 149 14.0 0.45
... Nagamo . 300 Slightlygood Good 139 144 03z
M26  Akita 243 Medium _ Slightlygood 135 138 .. 036
M.26EMLA  Miyagi 221 Medium Medium 15.2 14.4 0.40
Nagano 285 Medium Medium 14.6 15.0 0.33
Hokuto  JM 7 Fukushima 459 Medium Slightly good 11.2 13.8 0.31
M.9EMLA Fukushima 449 Medium Medium 11.2 13.0 0.32
M.26EMLA  Fukushima 436 Medium Medium 10.0 13.5 0.29
Orin M1 Iwate (Kitakami) 357 Medium - 15.5 15.2 0.19
M7 Iwate (Kitakami) 339 Medium - 15.8 15.1 0.25
JM 8 Iwate (Kitakami) 326 Medium - 15.5 14.8 0.23
M.26 Iwate (Kitakami) 339 - 16.2 15.6 0.21

U dobunEaARE, HETOBARDES DA
MOABICHERGZ, GRENELESF E/H/VY
fELRIT WV EMBNTWVS (FBEES, 1981) . ]
M1'& JM7 CTEFARGERADZEDENTNWS &
5 (HB, 2002) , HiEHEAREIZ20~30 cmZz s
eI, HEOMNKE, BAROMEE, FARMSEOMZADMR
FEZMRLUTEIZIEL, BIFICEMT 20805 5.

—fIC) Y IDDOVWEEARDIRIZENEL, HXAI
MFATEELRTVY (LE, 1984) . ‘JM1'&]
M7 &HEEZTIRTV EMEREINTED, X
AIWEDLZVEMTIE, HEP NI v TERHWTEHE
AIDERBERKS T L L BIT, SREF|OF]FH 6 H
JEAM B DIRAR IR 725 U 2 0 Eh D 5.

W, AFRO—FET JM7 &R HBICE
5B REIEIRDORENER S NN UNF S,
2006) , BERCXBZEDERBEINTVS (IS,
2007) . Tk, FEHEREOMMRMND 2 FHITIZ,
HBHOBMHFEDO TR ZH C 20 END 5.

HARDERIC S 72> T, BHFEOM.9'M.26' 7% FilH

LTz EREE OS5 LAk, BURBGIED T8 D4
WRETH%.

m O E

L. JM1, "TM7T'BXTTM8IE, WINH1972
~1975FITRIVNTIA B D A IS M9 2 kL
TRONERERD GERENZ) Y IDDVHER
REETHS. 1984FIC—KERE N, 19854D
5 YIdaARENM1E, "V YIEARERTS, 'V
v dEARENR 8 5 DFRMATY v IAKRE—EHRMR

HISTERERBICHE S Nz, ZTORE, 199648
H21HNITOATEME IS TML, DATEMK

B105'IJMT7’, DAZEMELIIE J M8 LintX
eIz, £z, 19999F9H 21 HTF THERESH
74435, 74447, BT74455 L U THE A miaEEk
TN,

2. ‘M1 OFRIFHIERMT 4 A B4, BHTESHE S
UL iZIFAEKHAD 5 ApA), REOKZEAIZ 9 A
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THITH%. REIRMET, 25gE LN L.
M7 OFFEIZ 4 A BA), BERIE ST XD 1#
MRV 5 A A, REORFAIE10H Lif)
THs. REIMHIE T, 27glE BNV, JM
8 OFEIFHIE 4 Avbfy, BIEMIZ ST K0 3HEE

L5 As], REOKFIAE I AR A THS. R
KIFEME T, 25gRE /N TV, WIhoFffEIC
BOTERMIIAL, BELL, REIHEAT, DT
FEkER L, BiANH B DERITITE S L.

3. WINOMES IRIREHFR LI K 25D nIEET,
UARICE > THRELUTZHIZENL L, EBERIFT, #f
UARYEICEARE UTHHTTRER K E X DHARICHKE
T5. JM1'E ]MT7 DOtk 1R, ]
M8'3%%. VAU RLY, 7ovuray NED
FERHFICHL TESMEZET 2. LA L, @R
TAIVAD S BACLSVICH L TIE ] M 1IEZ T
HBDT, FENMVETHS. WVITNORFELH R
SOREZZIRTVTEHEMEINTED, #E
IEXRZH#C 208N D 5.

4. BARELUTHHLESS, WINEMIEMLA KD
RRDOUWMEEDHNDWEEARTH S LHESH, &
BbzRl, 2UMOEmZRLEZ. WIhoRfES
SAEH, OCTEZORERZRVEV. £, SUDOR
KWEEHD L, RAHELHEENEL, HRNHE
DOBENFRENEEINS.

3MEOHRTIX, ‘JMIBAERLEDWLENDNE
<, BARSHEICBZOBOEEEZHVSEEICIE ]
MIDERELTELTWS. ] M7 13 LUARZSH
NEZT, EESIPREHEDMENTVS.

5. “JM1, ‘JM7’, ‘JM8EbW\WEEARDFHA
AlREAEE O > dEEiEICE L, BERHEINT
WABEMIRM26ICRDD, SEBRILSERT ST &N
HFEh 3.

51 A3k

1) Barritt, BH. 1992. Intensive orchard management.
p.128-157. Good Fruit Grower, Yakima, Wash.

2) Beakbane, A.C. and E.C. Thompson, 1939. Ana-
tomical studies of stems and roots of hardy fruit
trees. I The internal structure of the roots of some
vigorous and some dwarfing apple rootstocks, and
the correlation of structure with vigor. J. Pom. and
Hort. Sci. 17:141-149.

3) AIFT#EE. 1995. U d. BARHMEYIOZEE R

ES DR

¥11%5 2010

4)

5)

6)

7)

8)

9)

10)

1)

12)

13)

14)

15)

16)

P p.187-202. MHEXMmE. REBGARORMEL
M. Rilfaseis, Wt

Bessho, H. , SK. Brown, J.L. Norelli, H.S. Ald-
winckle and J.N. Cummins. 2001. Observations
on the susceptibility of Japanese apple cultivars
and rootstock selections to fire blight. J. Amer.
Pom. Soc. 55°:120-124.

Bessho, H. and J. Soejima, 1992. Apple rootstock
breeding for disease resistance. Compact Fruit Tree
25:65-72.

IR S - LREER - HHEE - NREE.
1989. V VIDBEAEAEKRAR ©V>I7Z
Ty S GEFAREY) O, BEAN6 34 R A
S5 B ] S S BRI AR« 23-25.

Cummins, J.N. and H.S. Aldwinckle. 1983. Breed-
ing apple rootstocks. Plant Breeding Reviews 1 :
294-394.

REARIER « o2 AR - /NEFHAIR. 1981, Y d
buEBEAROH EEEDEWC X2 EFENDOLE
IZDWT. HUEESEFE. 29 1 195-196.
fWHEZ. 1995. V> d. AARMHOLEL B
K. p.185-187. JMMEmE. RBEARDORHEL
FIHL Rilasdbns, Wt

P AR - T A - S - B R
1980. BARBMICHIIT 5 DWW LM FHINE i
FENZICBES 2098 OO EZERRICDOWVT. B
544 SRR U B e S el BRI JE 4R 3 © 10-12.
MRS T - R -ty S ERES. 2009.
RE 2 & O R RO MEUERBR T — % Z v
Te =T ARDILER D A 8IS R IE I BREE N Ofif
Mr. BHfERD. 78 : 196-202.

SR EBR Y B S S B AT SE . 1996a. U T
DOEEARSE [T M1 . FRT7 E R
FERIGH. p.3-4. RERMUKES REEERY.
SRR B S B R ZE . 1996b. VU T
DOEEAFSE [JM7 1 . FRLT E R
JECRTE. p.5-6. EMIKEES REEERY

A AR B S B RTS8 =, 1996¢. Y T
DOEBEARRE [T M8 . R 7 R
FECRIGH. p.7-8. BEMUKED REERERY.
FHE T - a)IBER - SwARE - NEHER.
2002. YrdbwiEaARIMIL, JMT7OFHH
% WILEZEWIE. 55 1 153-154.

i ER. 1986, YAEZFI#T 5. p.17-18.
RIS, #



17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

S5 Uy IbOIEEAROHE M1, IM7, M8 15

A ERR. 1993, HFMTEGIDIRNEEEL - BIER
MDFE. p.22-25. SEMA - HithsiiRwE. Y
YAORE L. BN eif=, Hat
THERIEL - BIFTSES - BT - JELREER] - A0
HEAN. 2007. KIEIC KB Y v IIMTEETTRIOF
AT, AR 7 (Bl 462.

HFRE— - DR - AR - Al 2006.
IMIBY Y dHEARICET B &R OREE L IMEAR
D SRR D AV A S 5 =M. JLHARN
R, 57 1 109-113.

MUK PER BBEAERYS. 1994, BHCRMGEIC MM
TERER - REEROE BRI 57, pp.195.
RMOKEER LR FETERBER. 2009, SUEE
SICBT S E0K. p.66.

ANEFTEE] o KEFH « BOPRET - iRIAAD - £ 4
A, 2006. Y IIMTEFHBOREIIEIRICHS
\J 2 AREEONEEZFEE B K OHEREEIR. Bk
FEERSE. 59 1 161-162.

Oraguzie, N.C., T. Yamamoto, J. Soejima, T. Suzuki
and N. De Silva. 2005. DNA fingerprinting of ap-
ple (Malus spp.) rootstocks using simple sequence
repeats. Plant Breeding 124 : 197-202.
Preston, A.P. 1971. Apple rootstock 3431
(M.27). Annual Report of East Malling Research
Station for 1970 : 143-147.

AlEE—. 2006. JMREBAK. p6l12. B¥ -8B
it PE SR BART R B WF FC R AR . BT 2 SRl = i
NAROPEDIA. [23 - B SRR S ZTHAs,
R,

Rl TE— - BalfRA=E « HRREAEE - IniEHE -
HRES - BIATSES - OHkthE]. 2002. U >~ dIM
FOWIEBEAROHHR UAKIRIC KL TR EER DM
af. B 71 (B 201.

AR — - iRk - AR - HREEE - B
=g, 2004. YV rdbWiEBAIML, JM70O
i UARKSRIC N T HIBBEEHFORE. R
73 (32) :114.

TREEEE. 1984. U d. HEBEH. bk
B%. p.1310-1335. REESAKFMKHEEEZER
. SRBIEZOCHIL wEA, Wl

TEEAE. 1988, RBIODWIEERDEKDILIK
CRER. WYY —F V. 11 (4):3-11.

30)

3D

32)

33)

34)

35)

36)

37

38)

39

+R R - EREED) - HHEEEE - PIERBEL - A
i - ABEE. 1970, U dOBARICHET S
g 1M HROEBLD CICHEEICKIET
EMIX, XIWNAA FUBRTY v IREBORE
IZDOWT. ER#HR. C6 1 11-20.

TEEAR - BlEE—. 1982, R#HEHEMHICKS
) ¥ IR SR IR MERUE R R DB 7. W=
RIHRIS TR AMZTHEREE: 4-5.

t RS - R - P AR - ST
1975. VY IDBARICETHM%E H2Ww 12
il LIcBods, #i%, REMEICKIET
M9, SILNAA RYBITY v IdREBDHBEIC
DWT. RfEdil. C2: 13-41.

TEEER - T HEL - P AR - EHT.
1976. VIDOBEARICET B H3M HA
DAEBERLTICREMHICE XKIEFITM, MMRE
DOV, Rt C3 1 1-49.

Tukey, H.B. 1964. Dwarfed fruit trees. p.123-154.
The Macmillan Company, N.Y.

Webster, A.D and S.J. Wertheim. 2003. Apple root-
stocks In : Ferree, D.C. and L.J. Warrington (eds.).
Apples : botany, production, and uses. p.91-124.
CABI Publishing, Wallingford, U.K.

Williams, E.B. and J. Kuc. 1969. Resistance in
Malus to Venturia inaequalis. Ann. Rev. Phytopath.
7:223-246.

Yanase, H. 1974. Studies on apple latent viruses in
Japan: The association of apple topworking disease
with apple latent viruses. Bull. Fruit Tree Res. Stn.
Ser. C 1:47-109.

o L - PR DE - BMEEE - BIATRS.
1985. U YIdDBRAEARERAR O mshtic
X BFEDOBFMEFEIR. 5T AR R S %
W S Sl BRI 2 AF 4 - 3-4.

o M - P A AR - BT - R EEE -
BiE— - HEES - NREYS - AHTY - Ok
Al ERmER - BRIFEL. 1997, Uy dbuits
AROFAE JM L, "JMT7’, "JM8". E*¥H.
66 (F1) :184-185.



16

RIS E % 115 2010

M7
Fig.2. Growing shoots of JM 1, JM 7" and ‘JM 8.

M7

Fig.4. Fruitsof JM 1, M 7" and ‘JM 8.




