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ABSTRACT

The study was conducted for two years from 2018 to 2019 to select suitable rootstocks and
rootstock’s Exposed Length for stable production of new apple varieties in Gangwon Area,
The target varieties are ‘Arisu’ and ‘Ruby S’, who were bred at the Institute of Apples at the
Rural Development Administration, This experiment was conducted at an orchard of Gangwondo
Agriculture Research and Extension Services, Arisu’s rootstocks were use M9, M26, M7
and Ruby S rootstocks were use MM106, MM111, seeding stock, Arisu tree vigor was stabilized
with 294cm tree height, 202cm tree width and 54.8 shoots in the M26 rootstock(3—year—old).
And Arisu’s fruit characteristic also good with 235 fruit weigh and 15 ,6°Bx soluble solids
content in the M26 rootstock(3—year—old). ‘Ruby S’ tree vigor was stabilized with 307cm
tree height, 167 tree width and 91,8 shoots in the MM106 rootstock(3—year—old). Seeding
stock's tree vigor was not stabilized with 334cm tree height, 22lcm tree width and 144.7
shoots, In ‘Ruby S’s MM111 rootstocks, apple aerial root was happened in 67.9% of all test
tree, So MM111 rootstock’s tree vigor was weakening with 267cm tree height, 162cm tree
width and 48.9 shoots. ‘Ruby S fruit characteristic also good with 67.6 fruit weigh and
13.4°Bx soluble solids content in the MMI106 rootstock(3—year—old), ‘Ruby S’ apple skin
color was good in MM106, MM111l rootstock, The Fruit yield(10a) of MMI106 rootstock was
the highest at 1,9ton, followed by Seeding stock and MMI111 rootstock,

And the experiment was conducted to find a proper exposed length for the stabilization
of Ruby S’ apple. The results, the more rootstock’s exposed length, the weaker the tree
vigor in ‘Ruby S’s all rootstocks. The optimum exposed length of ‘Ruby S/MMI106 was

stable and good fruit characteristic at 10cm rootstock exposed,
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=

g g =Bk AeAtelE Hlushy] s Al
Z AEE 5cm, 10cm, 15cm, 20cm 43X 2|2 UHo]
B2 9 163, 2 4832 Yo R AFS 495t
9 iﬂ*éﬂ%iﬂr gL, *PE AR E S FAEHS

AN FHl) 2] GEERE 54 Aol
Sapstgle, Rl e YEER

Aelstgon, wd AT 434 4
il IR s NI EE IR ES

(A DI B 22t 59 sk

3. 2nt & 1
(HBMB2tH: = MEFS Ml =22 =549 48

(@ 1) FU &4 AES HEERE 54 973(2018-2019)

%14% SA AES ofElgy, "RH|OA] YA Y AA dES Adstazl ESRe e A4S
Atk 2WA ‘ofgl4r o diEEF ¥ SASAE DS MTHEA £, £Z FHE 59|
h} A FA7E ZFet AL, o]ojA M26thE, M9ty <=o| it}
E 1, 0t2[4" EE9 HH2Y SHMSEM(2EHM)
= £1(cm) £Z(cm) ZZt(mm) MES(H) MEFE(em)  MEZ(mm)
M9 240.9 172.4 28.1 33.8 25.0 4.2
M26 258.8 170.9 35.0 40,8 22.0 4.3
M7 307.0 217.3 39.2 71.9 28.0 4.1

3EA of2le EER(E 29 SAMSEANNE 919 2 A Wof MTHEe SA17 7P
et MoThEe] =417k 71 eFirt.

B2 ‘0f2l4 50| 2Y 4HMSEN (3UA)

- O
iE Faem)  FE(em)  Fgidmm)  NEA(N)  MEE(em)  AEEmm)
M9 274.1 185.9 26.5 36.5 19.9 3.0
M26 293.8 202.0 32.8 54.8 21.0 2.9
M7 349.2 240.6 40,5 4.7 23.5 3.0

s A
of2|#/M9

0}E|-,-/M26
a8 1. WSER0 OE X
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3 ‘olals EEe] thEu TASHE 9L A7 7 oFEE MIThEOIA TEo] 2678502
A Ak MIES SAl7b e THEe] Witals 602 Akon] ATk w3l 11472 Azt

geh. M26TjEe kol 19 82 1Y B AFS Hath

£ 3 ‘olzl4’ B39 =¥ BUS5EEY)
th= #3(9) Z=(Bx) M=) Z=(g 8nm) A0
M9 267.8a" 15.1b 0.51b 4.0b 17.2
M26 235.2b 15.6b 0.49b 4.4a 19.8
M7 215.6b 16.7a 0.62a 4,6a 11.4

* Mean separation within each columns by Duncan’s multiple range test, 5% level.

f

anhE Rulo)s o] BB R 2V SANSEAGE 9L AYHBeA] S 334 dom, ARG
09.57) %5 A7k A ASHAT, olold MMIOGTHE, MMIIThE olgith S5 MMILTARS
30 271 6em, AlZ4 60,6702 HHHE £202 247k HolH B et

’

IE 4, FHA FFO diEE SNSRI

o
= £1(cm) £E(cm) Z7+8(mm) MELH) AEH(em) Az Z(mm)
A= 331.4 194.8 448 99.5 34.6 4.5
MM106 300.5 182.9 40,4 78.3 29.1 4.1
MM111 271.6 154.0 35,7 60.6 27 4 4.9

FH 2] i FRE 3R AR H= 2 &2
BRI o]ojA MMI06THE, MM S ollth. 1§ A5 423l 331.4em, % 194.8cm,

[e] .

o771
}J\ =
Nz 144,77) 5 $A7F PYEA Etm s sAs 43S man,

mm
B
o
N
N
lo
ol
ook
tlo
H
2
st
ox
)
f
=2
o)
4
=
N
=
N
N
2

25 ‘RH0A FBY =¥ +HYSELEEHY)
) )

= 21(cm +E(cm ESV) AMzF(cm) AMzZ(mm)
A= 334.4 221.2 1447 27.2 3.2
MM106 307.1 167.3 91.8 17.7 2.4
MM111 266.9 161.5 48,9 16.5 2.4

Sulo2’ MM At e B )2 SAEGE 6/ 2ARE 2T MMUITE ]
712 o] 67.9%2 B thme] uls) W5H Eokon], wehd w4t BeRg EgAE MMLLL
dmo] HAIT AoT WerEonh

E 6 RH A EE9 (EY JI2(RR) YHHEEY
e MAF L) LMFHZ) LS (%)
Aoy = 28 2 7.1
MM106 28 4 14.2
MM111 28 19 67.9
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24| 0fl A/Al T2 = 4|0 A/MM106 24| 0} A/MM11
2% 2 2ER B2 Jl2a YMEE

‘Zujo|x'e) 297 EERY FASHE NS MMIGHEOIN TE 76.3g, TE 13.6Bx,
A

ey 92 TR S4sglon], AATES ThEsk SAle] AgoR Huerol 8 7R HI Aol

H 7. RH0A EE0 tiEE HAUEY (2H4Y)

s g M Az Aol ]

the At
(g) ("Bx) (%) (@ 5mm) (H)

AR = 72.3b” 11.9b 0.57a 2.0a 8.7 1

MM106 76.3a 13.6a 0.51b 2.2a 22.7 3

MM111 72.9ab 13.5a 0.48b 2.2a 15.6 3

© 10 2 E 50%09E 30 AW 50~80% 5: 2HATEE 80~99% 7. ZHMHA 100%
¥ Mean separation within each columns by Duncan’'s multiple range test, 5% level,

‘A0 3 EFRE HAEA(ES)S v R MM1069|A] $-4=3t5 o n, A7}
AAH o2 BlEE ] He MM #50] 64, 0g0 2 ZH1 Ayl 108 4702 A %3 H3FS
Hlct,

4= e g M 3= Ay st
(© (84 (%) (@ 8rmm) oh

AR 76.2a" 13.1a 0.57a 0.9a 166.5

MM106 67.6b 13.4a 0.41c 4.8¢c 261.1 3

MM111 64.0c 13.1a 0.45b 5.3b 108.4 3

© 10 2 50%09k 30 2HWE 50~80% 5: 2HAEZ 80~99% 7: ZHAHA 100%
¥ Mean separation within each columns by Duncan’ s multiple range test, 5% level.
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o] 80%0)AAC R =9rom MMINYES 56 4%2 A X3t A BTt

H 9 RHOA Z2FO =Y HEEE(EMY)

60g0| A
= 50g 0|3t 50~60g 60~70g  70~80g 80~90g  90QOlA -0 %
oEJ—'—l'E( A’)
A& 11 16 o7 66 48 22 87.7
MM106 9 28 88 75 14 6 83.2
MM111 49 47 49 34 30 11 06.4

2z,
-~
-
ofl

W gARS Zalero] Word MMIOGHEolA 10a 7|% 193808 714
wrop, ko] Zb A H MM Eo|A 076208 714 Worth(E10),

10, ‘280 of al ML ZF(3EA)
e B, ENESY £ MuE
(ko) %) (£)
A= 12,7 110 1.39
MM106 17.6 110 1.93
MM111 6.9 110 0.76

N

A 2) U |4 AE5F dF =58 54 4%

Ruoxe] gE R A4 wBYES AP 9o AL AWstch 294 S
s FAYSEAE 102 0B sem Aol H 53 347m, AES 100,042 FA7E 7H 2t

9Oom, w3 15em A olA] 3 305 dem, AZS 73872 TV ORR A Rt
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211 CRU0A HYHE =EE SNYSEY Hu(2EHY)

o - O
TEF=(cm) $1(cm) +E(cm) NESV) AxZ(cm) AMZzZ(mm)
5 347.0 189.1 100.0 24.0 4.6
10 342.3 168.5 93.0 19.1 4.3
15 305.4 149.3 73.8 16.4 4.2
20 337.8 172.3 91.8 18.3 4.2

3 AAHIS(E 12)0M = U3 S Hof keEbemolA 431 349 0cm AlZ4> 148 87H2
A7} 7V 7stal, e% 15em 4231 306, 3cm, Al 139 5702 A7} 71 o)

EF=(cm) $1(cm) +E(cm) Az (7H) AxZ(cm) AMZzZ(mm)
5 349.0 232.8 148.8 28.2 3.3
10 324.5 214.9 141.3 27.6 3.3
15 306.3 209.1 139.5 27.8 3.2
20 345.8 2217.9 149.3 25.3 3.1

204 MMI06THE O] =2 SAALSEN(E 192 =% 10om Helof A $3 312, 50m, Axg
.87 E FAIZE 7MY Zsken, kF 20cm AP oA 43l 306.0cm, AlxS> 64.371% 7H of
3 B e

13, 'RH0|A MM106THE =EE SHYSEY Hu(2EHY)

TEF=(cm) $1(cm) +E(cm) NESV) AzZ(cm) AMZzZ(mm)
5 306.7 150.9 68.5 15.1 4.0
10 312.5 153.5 71.8 16.7 4.1
15 317.5 140.1 71.8 16.6 4.1
20 306.0 145.9 64,3 14.4 4.1

39X MMI06THE(ZF4) oM = FUT BRFE Ho =F10cmoll A A7} 7 Zskal =& 20cm
oA 71 oFsilt,

H 14, 'RHO|A MM106LHE =EE +HYSEY Hlu (3EHY)

EF=(cm) $1(cm) +E(cm) Az (7H) AxZ(cm) AMZzZ(mm)
5 305.5 162.1 96.0 19.4 2.8
10 303.8 177.8 106.8 17.9 2.5
15 308.0 157.5 82.8 18.2 2.3
20 301.3 172.0 81.5 15.3 2.2
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\!Ke)
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= 20cm Ao A 4231 241.84cm, AlRg 458702 7P ot A HAG.

*

2 15, ‘2H|A” MM S =&Y SHMSEY Hlu(2EY)

CEF=(cm) 21 (cm) +E(cm) Az(7H) AMzZF(cm) AzZ(mm)
) 2743 160.2 60.0 23.4 3.7
10 267.8 133.0 54.0 22.5 3.9
15 241.5 119.4 51.5 23.3 3.3
20 241.8 128.1 45,8 20,8 3.4

39 MMUI=(E 16)oM= T4 B Ho kEZbemollM AIZF 7P st ks
20cmol| A 7H oFFiTt,

H 16, ‘ZHOA MMINIHE &Y 2HMSEYN HZ(3EY)

CEF=(cm) 1 (cm) +E(cm) NESV) AMzZF(cm) AMzZ(mm)
) 306.5 200.5 81.0 20.1 2.6
10 286.3 165.1 51.0 17.2 2.4
15 224.0 140.6 34.8 14.6 2.4
20 250.8 139.6 28.8 14.2 2.3
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B 17 CRHOAT MY 2 HHEg0d
E=EYE(cm) 13(g) S=('Bx) AE=(%) B=(ko/@ Smm)  EHAZOH)
5 66.0b’ 12.7a 0.66a 2.2 4,
10 72.3a 11.9p 0.57b 2.0a 6.8
15 70.6ab 12.3ab 0.63ab 2.2a 5.8
20 74.8a 12.8a 0.69 2.3a 8.5

* Mean separation within each columns by Duncan’s multiple range test, 5% level,

FHlOlA 3EA AR mEd FHEY(E 18)2 mF 1bemolA BT 77.8g, T 13.2
°BxZ Ft, At 3 179 82 7 Wk
18, ‘RHOAT YU EE HASH(34
rEY=(cm) 13(g) Y=("Bx) A=(%) BE(ko/@ 8mm)  EAZOH)
5 77.18° 12.3b 0.55b 5.7a 1785
10 79.8a 13.8a 0.61a 5.6a 160.8
15 77.8a 13.2a 0.64a 6.1a 179.8
20 70.0b 13.3a 0.50c 6.3a 126.5

* Mean separation within each columns by Duncan’s multiple range test, 5% level.

‘Zajo| A’ 2WA MMI06HE Q] &8 HAEXN(F 19 L=210cm - =220cm AHg7tA] 2k}t
F2 A Qg BE IAGEA A FAKR TASJ ko] 7k AT
H 19, ‘RH[OA MMI106LHE L&Y MAEM(2EHM)
CEFE(cm) &(9) ==("Bx) AE(%) A& (kg/@ 5mm) EEH)
5 71.6b" 12.7b 0.51a 2.6a 10.0
10 76.2a 13.9a 0.51a 2.0a 25.5
15 74.9a 13.7a 0.53a 2.2a 38.8
20 76.3a 14.2a 0.55a 2.4a 23.3

* Mean separation within each columns by Duncan’s multiple range test, 5% level.

FHOAT 39X MM106HH 2] k& TAEA(E 20)2 =F 10cmoA 5t - AHert S5
stal 2kvlsFo] 298 THR M W2 FIS HEATh
H 20, ‘ZH WA MMIOGHZE LEH ntAEN(3EA)
CEHZ(cm) H5(g) &=("Bx) A (%) Z(kg/@ 8mm)  HAF(OH)
5 65.8bc” 12.4c 0.48a 5.1a 251.3
10 68.5ab 14.1a 0.37b 4.6b 298.7
15 71.3a 14.2a 0.33b 4.9ab 262.0
20 64.7c 13.1b 0.46a 4.Tab 231.0

* Mean separation within each columns by Duncan’s multiple range test, 5% level.
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FEHlo A 23 MMINH RS eEd HAEG(E 21 =Fbem APolA TFo] 74.8g0 2
7P FATE ZHaEgo] TR AX5HAAL, wE15em A oA 22, 8702 2ApRFo] 7h; wotth

E 21, ‘ZHOA MMITHE L&Y DAEN(2EAM)

T EFE(cm) 1H5(g) S=(Bx) AE(%) B=(kg/@ Smm)  AWOH)
S 74.8az 13.0a 0.54a 2.4a 7
10 72.9ab 13.8a 0.48b 2.9a 12.5
15 69.9b 13.6a 0.48b 2.3a 22.8
20 71.8b 13.8a 0.49b 2.0a 20.5

* Mean separation within each columns by Duncan’s multiple range test, 5% level,

FHlOlA 3@ MMUIY S gl BAE (R 22)2 pAIASHY YFOR e ARt B
A& 27| oEHoy, IEL =& S5ecm A AA 7P =T A wE10emoA 7Y Bkt

H 22, 'RHoA MMITIE &Y BAEH(GHEY)

EEY=(em) 2S(g) gx=(Bx) A= (%) 8= (kg/@ 8mm) AN
5 78.9az 12.9b 0.41b 0. 1a 94,3
10 61.8b 13.0b 0.57a o.1la 137.7
15 99, 1c 12.7b 0.40b 0.6a 98.4
20 58, The 13.6a 0.41b o.4a 70.0

* Mean separation within each columns by Duncan’s multiple range test, 5% level,

4. 8 Q
(MIBMEtA: = MEZZ Attt =8 M2E
A 1) Y 4 AEF d5T7E 54 23
7t Cotel4r Y] RS H AL MTtEOlA 411 349cm, $2E 240cm, FHF 40.5mmE
FAIZE 71 ZFsElaL, ololA M26HE, MITE o] HS(3dAh
U i AEALS AV 7P oFRE MOt A dhgo] 267.8g 0 R JHY Flom M7t
FA7E el OI 215 6508 ok ek w3l 11 478 AR
o}, ‘FHloAY] i FRE Al AAAERCA SAIZE 7P AEElal o]ofAl MMI106TH,
MM & {=0]%le U% AP RS 4231 331 4em, 4 194.8cm, A2 144 77 5 FAI7)
PFER] Fata IR A= AFE HASBWAD
g}, ‘T AT MMITE] AA s w2 g 7| YAPEE 2ARE 23 MMI1I &9
71 gl 67.9%% EF tiEo| H|s| 953 wokom, wigrt Eieh EFolAs MM
i Eo] RAFT AoR TE S
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of, "FH]o| A tfEFFE THAEALS MMI06oIA T5 67.6g, ATEF 261 VHE S-5HG
FA7E BAA LR SREA X MMUIY S BFo] 64.0g, 2T 108 4742 A=t

[ox]
AA
uf CRelole] e HRE A Aol BUH MMIOGHEAA 10a 7|F 193ECR

Vg sk, Al g AUE MMILBAA 07680 1 Rere

7h AAYE =&5emo A 4231 349 0cm AlZ4r 148 8702 A7} 7 ZFehal, =& 15cmof A
4211 306, 3cm, A1z 139 5702 A7k 7H okl (3 AY)

U, MMI06T]E =Z10cmo|A] 431 303.8cm A2 106.87]2 A7} 71 78t k% 20cm
oA 4=l 301.3cm, AlZS 81,6702 A7} 7 FS(3dAY)

o}, MMIITHE =Z5cmol|A] 4231 306 5ecm AlZ4: 81,0702 A7} 7H8 74}l =& 20cmolA]
4211 250.8cm AlZ4= 28 7R =A7F 71 oFE (3 AY)

gf, ‘RO A = diE FRo] gl dEeE Jert AdSsE FUTH o] Zopp o fiE
e At ALSE A FeiAle AgFS RS

of, AR =28 JAEAL = 15emolA 15 77.8g, F& 13.2°BxE FuoklaL, 2t
vheFol] 179, 8702 7HE wWoka(3dAY)

vh MM106THE9] & HAEAHLS =& 10cmol|A] 53} F-AHe7p 942540 2atego] 2987
N2 7P B2 AFE ZYS69A)

AR MMIIEES] 2l MBS FAIASY JFor k& AHite] AIAE 27| of$l
ow FL weZbem AH|oA 7Y =L AAE =E10emollA 7R W3 4Y)

HEE, 455, ded, dds. 2004, A LA A Al M9 o= AdE kg et FA4, &
2, AMREFSY] A 9 BEFA vX= FF A=ty shedwa], 7777

Wed, A5%, ded, 95H, AR 2007, M9 Hi59 =& o7t ‘$A'e "FEo M
Aol A= 9. dollTterleA], 25(4), 382-388.

e, AEF, ded, 9, S 200764 Fa Al F52 A 2 Qs A

A, S, g, dE8F. 2012, diEkEo] IHE/M.26 AR IR YR Aol Xl
V. F=rdoety] shedEa A, 51-51.

dde, ded. 443 2016, AR AE, HHEY, §59 AR ® ol viAe M9 HE =
dolo] FF. AL A=e7, 25(3), 168-172.

o5, AT, U, olFA. 2016 il whE ‘ol Akt oo FEjA B4 FUIAE

dd, 473, dAoll, 4. 2018, AR SHSAES AW s 9 A miAl= 9
AdiE mEdold 9., 52(5), 23-29.

U, ded, 143, Aol 2018, A = AuiEFe] Aol nAe S M7 I3
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