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ABSTRACT

This study aimed to explore basic cultivation techniques for improving productivity in
high-latitude environments due to the continuous northward shift of suitable apple
cultivation areas on the Korean Peninsula under the influence of climate change. Over
two years, from 2022 to 2023, experiments on optimal fruit set, planting distances, and
pollinator selection were conducted in Gangwon-do, a high-latitude region in South
Korea. The optimal fruit set experiment focused on 'Miyabi Fuji', commonly cultivated in
high-latitude areas of South Korea, showing that treatment with 3 fruits/TCA cm?
resulted in superior fruit quality and yield. However, treatment with 5 fruits/TCA cm? ,
while yielding a high production, was deemed unsuitable due to a decrease in flower
differentiation rate and fruit quality. The planting distance experiment targeted
'ShinanoGold', capable of ultra-high-density planting, observing growth characteristics
changes using the cold-resistant M26 rootstock in high-latitude areas. As planting
distances decreased, tree vigor also tended to decrease, but this trend did not continue
for distances under 1.0m. Furthermore, wider planting distances increased per-tree yield
but decreased per-area yield, making a planting distance of 1.0m most suitable due to
stable vigor and excellent yield. The pollinator selection experiment was conducted with
the 'Jonathan' variety, still predominantly cultivated in high-latitude areas of the Korean
Peninsula. The 'Maypole', a flowering apple variety commonly used in South Korea, was
deemed unsuitable as a pollinator for 'Jonathan' due to its too early flowering period.
The flower differentiation rate was favorable across all evaluated pollinator varieties,
ultimately determining 'RubyS' as suitable for 'Jonathan' due to matching blooming
periods and excellent fruit set and seed formation.
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 Mean separation within each columns by Duncan’s multiple range test, 5% level.
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B 2. 20 220 TOE HEEY ZAHFAI/MI, 2022)

(n=18)
A 2 g = A& z = Hunter Value
(2H/TCACmM?) (°brix) (%) (kg/®P11.3mm) L 3 b
1 14.3a* 0.21a 6.8a 51.3a 22.8a 26.2a
3 13.7ab 0.19a 6.2a 51.7a 24.2a 25.9a
5 13.0b 0.13b 6.6a 52.5a 18.8a 26.9a

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

2 240
0ot FAY¥E ECh "W S0| 7rd AU 53 x2|0|A= 300g O
HAC| 72% =2 0L Sau 0| BAUEH Aoz RAIE A2, A
MOl BIOfZR|= A2 LIEIRICH US| FVIZ 7|E22 HEU8S8 AHEst 21 11 *2|0|M
87.6%, 31t A2|0M 78.7%, 51t X2|0M 60.5%Z2 LIEFGICY.

2
1
i)
of

Hr
HH
N

B 3 M=Z23(2022)

43 £ (%)

2 2 3 Dp=? dE0E
@cam) O T g 20 X0 apgc A
1 325.28° 11 18 33 37 87.6
3 306.8b 14 32 42 12 78.7
5 263.0c 20 52 24 4 60.5

z

Mean separation within each columns by Duncan’s multiple range test, 5% level.
Y 4SS 7|&: Skg 7|& 221t O|LH(2tF 230g O]4)

Bb8 1\ 20234 AIESTETIAN




1920 S (E 4)2 Y U2 AUY0| JHY YA 53 X2(0M 33.4kg22 Tt
oD, 11t H2|oM 12.7kg22 7t2 HACH RY MAAS J|RO2 10a 7R 4SS
AYE F & QU 0 SMZOIM 53 M7t 22t 4,176kg, 2,506kg22 iU,
SE0 SUZOIME 32 22(et 53t A2|Q £ 2t0[7H AA| UT

H 4. £82F A™(10a, 2022)

2 2 2o MY A Z 4 ALt (ka/10a)
(BH/TCAM) ko ) 2Ny 4B A
1 12.7¢ 125 1,589 1,382
3 22.2b 125 2,780 2,188
5 33.4a 125 4,176 2,506

A XAt SHY| A LBl D2l B ZABH| 913 20234 29T 3 242
FANRE H2BH0 HEH2S S5 HHVLEYT SULOIBS ZABIUCHE 5). 28 A3
NRO| MY LEFS H2lE [ols Mot gAoU, 38 AIRAAE 5N 16.9%= 7}
¥ 2 202 ZASINCH S4 0I2S 29T 3Y DF Huey X2l 2 oI5t Aol Lt
A ootolt Y J|ZORE 2% SMWOI0] 3Y O £2 FYS BT 444 ojow
$212 YO 193t HWY X2t 1 o SUIER HTOIME 20239 1~3%) ey
WBi0| O3 YEe 37| %S o2 WSO TSt ®at 7 ZAE Ssto] HY X2
S QA7 HEHNS O LEIS BIS(AM, UEHY S)0I chs 271l @it ey Mo
2 A2 E[ACE

B 5 A2H20) 02 AU @ HHY BT Y WOIB(23)

(O/o, n=21)
Azl MU EY 4ot
(H/TCACM?) 2% 3¢ 2% 3%
1 13.4a* 15.0b 62.1a 36.4a
3 14.2a 15.3b 57.2a 38.0a
5 13.4a 16.9a 57.2a 39.6a

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
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2023'd, SYSt A0l MEZe ST 7|29 2AUHe|E St 2EHA; 2 A
2|0 e +MHFE FESY| 215t M8 A=Y, MzF, XY Mze, SotEseg &
AFet ZIHE 6), X2|¥ LM AZZ 312 ~ 32.9cm, AlZZ 4.8~5.1mm, ZA|Y 4l
24 97~12.47 £F2Z2 R[5 2{0|8 EO0|Z| QIQUCE CiRE, 2f0pF 53H/TCAcm?® A2[0fA
= Y& AESO0IN o217t BHE ALY, SotEete RAF 22 12 77.1%, 32t 66.8%, 5
2 30.5%2 52 2|0 3totESHE0| IR AR F¥S EJD 11t 31 H2|oMes L&
SheiCt

A 2 NE) e Sz slotEstE
(2H/TCACcm?) (cm) (mm) (1) (%)
1 31.2a° 4.8a 11.3a 77.1a
3 32.9a 5.1a 9.7a 66.8a
5 31.3a 5.1a 12.4a 30.5b

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

x{2|d 3tohEstEe| 20|71 YAHSH| wet(E 6) AZEMO| AlZE|= 5¢, 2iEE X2(E Al
29| 9 BI|IME A2 BEMSIFTHE 7). 2MZL T-N § 2 F7|d9:29 &2 12+ 2
oM Za2 AQIet 2E FIIEENAM 71 =2 FFEE2 B2, 510 |0 M2 2
st T-N & 5709 R7|420A &&0| 7t Y2 FeS ERUCt T2t dEE 50/TCA &
0| A nCh 2k Al O|Ss UWSHYOIME 2 G2 2| LR o4 W A2t 2 Fotg
SE0e S F & Us ez T At
B 7. 94 RIHE SFEM(2023.5)
A 2l 2I1HE(%)
(ZH/TCAcm?) T-N P,0, K50 Ca0 MgO
1 2.16a* 0.63a 1.64a 1.12b 0.42a
3 1.86b 0.45b 1.36b 1.17a 0.42a
5 1.59¢ 0.44b 1.32b 1.02¢c 0.39b

 Mean separation within each columns by Duncan’s multiple range test, 5% level.
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2P0k 233 M2 A2lE HEEH0 DRls Fs RAGH| {5t g, 4k, 3= 2
2| M(hunter value)E ZASIACHE 8). M2|E YZe= 156 ~ 16.3°BxZ2 2|8 Rolst 2t

I
07} &dst| QfpA20q, Lh=el FE0ME DRIVIZZ 2|8 Rolst 2H0[7t LYSHR| LU,

=2 TIr—

E 8 2nper 20| U2 IUSY TAH2023)

2 2 = A B b= Huner Value
(2H/TCACm?) ("bx) (%) (N) L a b
1 15.6a* 0.27a 74.1a 48.5a 24.9b 22.1a
3 16.3a 0.30a 69.5a 46.6a 28.5a 22.2a
5 16.1a 0.30a 72 .6a 46.3a 26.6ab 21.7a

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

12H/TCA

=H

o USE 9)2 dE=et ORIVIAZ 2|8 7olgt 207t LH|ASD, 1242t 3240 A

286.4g2} 2765922 73 Zi1 S53O|M 251.3g22 7t AR

7t S 1124 X2|0|M 300g Ol EEE0| 42.6%= 7+

2 2 20|17} L] ALY, LR} 2o SAOME 141%2 5

UL Aol FAE VIELE MYst 4EUE FAMs BIUAS0| 7HE HAE STOA
=2

56.4%=2 713 Ao, Ef 2| CHH| 14.9% O|& A =2Tt ASFE ECt
H 9 IEEI(2023)
= 2x(o
3 2 B2 B2 - 033 “E(B/Sé NENS

2}/TCAcm? - ~ %
(2H/TCACmM?) (9) > 200g 300g 4000 400g < (%)

1 286.4a° 1.1 463 352 7.4 71.3

3 276.5a 7.6 55.3 332 3.9 73.7

5 251.3b 19.2 66.7 12.8 1.3 56.4
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Z Mean separation within each columns by Duncan’s multiple range test, 5% level.

Y EELE VIE

5kg 7|& 221} O|U(2S 2309 OI4)

o O
SEES 1

[=Z]
=

HO|M 27.8kgZ 7t =%20{ 31} 19.4kg, 12 12.8kg wO|ACt Z{]

2 13 1,141kg, 32 1,787kg, 52} 1,960kg O|RIC}.

AR

2|Z

o)

4(2023)

P
o

2|

24
(ZHTCACmM2)

125

12.8¢%

1,141
1,787
1,960

1,600
2,425

125

19.4b
27.8a

3,475

125

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

<

o
N

oju
00
o

o)

wr

52F e|o|lM s A2 7 2y

=

3

o3

2t
Al

2k z{2] 2Wzl9l 202340=

20| Of

iy

Al ZAH=|QUCE Ofof| ot

eSS

o
L

o}
4

g3 3fo}
H

Al ok

0|5

=0

HA
Ch. 191= oM 24|

b 22 1dpel 20239 2, 3

5]
T EHEPIQ 3HOIM 2

51 22|0M BotS0| 2 25 Ef 22| CiH 7o

Ef

=

0, 20220

PAl o=

]

12 ojb| gEE 99

Z

=
—

2l
=

(el e 3
LS A

ol
0=

t
At 23} 10a 7|22 1,141kg ~ 1,382kg 0|22

TCA 712
S s

s
9l

|.E.
2t

3

) CiEl A

&

1,524kg(2022, SA

= A= HHEACL T2tM D= AHoA

Al 2H(

k=3
-

o] gHid=2=2 A2 31/TCA

ol

-

A

Zstsk
e a

22| 7t

o)

S
[=]

b %

S
—

S5t N9 A[Ho|M LY

2023E 5 AATE TN

562



= SAA ZUA AE7L THsE AL
CZCS CjAOR L0 ATiHOR Ut [h2o2 UA M26CH2S AIBSINS ol A

SFRACE
A A= Zolof TE A MHA™HS 6|FE HHSY| 2o 11, +F, FUE S 6713 &
=0 CHEt WSZALE ZAISIACHE 11). £1F A2, H2F2 YA He[of TGE R
St 2}0|7} 2] Ao n], =2 2mollM 185.6cmZ 7H A1 A2t SoHE4E ¢
H Ao = B¥s EAC. +F0 OE £29 37| 0|2 MH| Mzl AHAAHZ 2m He
OlM 81.57H2 7Hd BRUD 50cm 2|0A 36.8702 7t A2 F¥S ALt A 29
#/|1E BHSts FUE2 MAAHZE SHELE A0 s ded= E/A=20, A2l 1m O

H 11, ALUE2E A A2 2|0 T2 24/-8K] RAHM26, 2022)
(n=5)
2 & > = FUE MzY NEP: AMzp
(m) (cm) (cm) (mm) (cm) (mm) 1)
0.5 320.0a* 121.7d 35.7b 24.0a 3.9a 36.8¢
1.0 317.8a 158.2c¢ 35.4b 24 5a 4 .0a 41.2c
15 317.5a 176.0b 39.8ab 25.6a 3.9a 65.5b
2.0 340.4a 185.6a 42 1a 26.0a 3.9a 81.5a

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

il

AHAHe|E HELE A ZIHE 12), MAAH2| 1.5, 2.0m H2|o|M Y=Ib 242t
13.9, 14.1°Brix2 A{AIA2| 0.5m, 1.0m 2|7 CfH] "+ 1°Brix 0|7} Lz A2 LELR:
o, MAAHETL SoHSE G0t HOoRls A2 ZAEUCE A, FE0M= ol
O|7} LIEtLIA| Qe rq, 2HMEOA= Hunter Value b 20| AAlAH2| 50cm *{2|0M AHTH
o2 YOz A2 ZAE[AUCE.

)l

B 12, 200 220 GE HHUEY ZAHAILIE=EE/M26, 2022)

(n=24)
2 2| = A £ 2 = Hunter Value
(m) (“brix) (%) (kg/®11.3mm) L a b
0.5 13.0p? 0.15a 6.9a 74.7a -9.6a 43.2b
1.0 13.0b 0.15a 7.0a 74 .0a -8.3a 45 3a
1.5 13.9a 0.17a 6.9a 74 .4a -8.2a 45 5a
2.0 14.1a 0.16a 6.8a 74 .3a -8.6a 45 9a

 Mean separation within each columns by Duncan’s multiple range test, 5% level.
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2 AES M B Y U BUSHO| A0S BN AU AB4S FUCHHS
JIEOR AUYS cm? G 3-43 £EOZ SUMNAUCH, 00 T2 A B WF UEE
13)2 RoIst 24017} LIEILIZ| ot 202 ZAE|UC B BB0IH KRB 201Z LIEHHR
US| HR0| UFET U UES JIFOR o YEUBUME M2 2 07t LIEILR o
ottt

H 13. 228 HSEE(2022)

A 2 W3 iz 2035% %Eg’/gé NESr=Y
0,
(m) (9) > 200g 300q 400q 400g < (%)
0.5 294 1a* 6.2 32.3 44 6 16.9 80.3
1.0 287.0a 10.8 47 2 359 6.2 77.4
1.5 302.2a 95 39.0 37.1 14.3 81.0
2.0 299 3a 8.8 42 9 39.1 9.2 80.8

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
Y 4ELE J|&: 5kg 7|& 223t O|L(2+S 230g 0|4

AT e H SEZ(E 14)8 RAMSH 2o, Y dAE2 1 F2tZ0| 74 A e
O| 7tz Tte ZAIAHZ| 2.0m *42[|0|A 19.5kglZ 712 Atonf, 0|0fA 1.5m(15.9kq),
1.0m(14.0kg), 0.5m(10.5kg) &=O[RACt 10T AE1t MAF2 HAYUZIL 71 2 0.5mA
2l0|lM 4,370kg22 712 oM, 2.0mOoM 1,969kgl 2 713 e ZAES HCt

H 14, 52 AH(10a, 2022)

A 2 TG A A F4 B AHek(kg/10a)
(m) (kg) () 2 iy e Yiret
0.5 10.5¢* 500 5,265 4,370
1.0 14.0bc 250 3,498 2,707
1.5 15.9b 166 2,634 2,134
2.0 19.5a 125 2,437 1,969

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
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[=] AN
AT & SUTOES L5 A2/0M 2{0[7F SHZ|UR|T 280t 3EO| HO[EE H|u

O E= W EYst FYS HEIHR] AUCL TetM AUHeZE FF2 A 4497 HAA
20 mE Uiehdol Feko| M2 A= AN, Ot Ol d=7(0f gt =t4Ql HE=
Loy 2oz Wy
H 15, A22/0 g MAAH2| B Maid == 2 20H=2(2023)
(%, n=21)
4 3 Y T
(m) 24 3¢ 2% 3¢
0.5 16.6a° 16.8b 96.3ab 85.23
1.0 16.8a 18.7a 100.0a 85.23
1.5 15.6ab 20.0a 100.0a 81.52
2.0 14.6b 19.5a 88.9b 81,52

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

1L= AGoM AMAA2| 2(of TGE A2E YSH0HE 2Esty| flsf ddzet LY

=0i| Chet BHE=ALE ZAISHRAC 2E32H(5H At

OlM ZAAH27E Sotdoll et A2 dE= i S0Es dgs 2

OlME AHAAH2] 1.0m Bl A8 ZA J=T7F AL 20]7F

Ol MEZ ZAILHEL} &2 &S 2UCE Tt AMAH20| TE 3o 4|os 20 T

CRiE O, ‘AlLeZ=E M26UISOA AAH2|E 0.5m +E7HA] ZAE Al
I

=
#elof ofedg, TAZSH 59 R UAS A2 HHEACH

H 16. ALI=EE AAH 2| el OE fAllds =AHM26, 2023)

A 2 & 1 &= = FUE ey e N ES
(m) (cm) (cm) (mm) (cm) (mm) 1)
0.5 336a° 134c 40.6b 25.7a 4.7a 45.3c
1.0 323a 180b 38.6b 20.1ab 5.0a 58.0bc
1.5 279 183b 42.1b 14.2c 4.1b 80.8ab
2.0 316ab 225a 48.6a 17.3b 4.7a 87.5a

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
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2Wz} DIAEAN ZAF ZINE 17), HAIAZ] 2] ¥ YE= 15.1~16.3"Bx 0|92, 0.5m
2[oA Y7t 15.1°BxE Ef X{2|CHH] Re[stA AL Ol dd: FR|t YX|SHRACE At
E= 2.0m HM2[0M 0.22%=2 71 %20, Be= X2|E Fogt 2H0[7F LIEILEA] QIQUCE,

LS A

H 17, AMAAE Mo e HHEH ZAHALI=EE/M26, 2023)

2 2 = = Ab & a4 ¢ Hunter Value

(m) (“brix) (%) (N/®11.3mm) L a b

0.5 15.1b* 0.16b 79.6a 73.7b  -6.9ab  48.4a
1.0 16.0a 0.19b 79.0a 73.7b -8.2b  47.1ab
1.5 15.8a 0.18b 79.2a 75.2a -5.3a 49.0a
2.0 16.3a 0.22a 82.0a 74.7ab  -7.9b 45.6b

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

1.0m 1.5m

2lof 2 |{o|5t 0|7t LEILE
MENEE 741 ~ 792% Al

3 2 mR s oS 2(%) NESEY
(m) (9) > 2009 ggg; 288; 400g < (%)
05 263 8a° 148 593 259 0.0 741
10 265 53 7.9 684 237 0.0 75.0
15 281 33 8.7 524 381 0.8 79.2
2.0 269 83 104 669 221 0.6 77.2

 Mean separation within each columns by Duncan’s multiple range test, 5% level.
P AELE 7IE Skg 7|& 223 O|Wi(2+E 230g Of4)
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S 1.5m(12.1kg),

[ESIVN

orof

2t
(=}

F(E 19)2 AMAIAH2[ 2.0mollA 13.8kg22 7t

1.0m(10.4kg), 0.5m(7.1kg) &2=2 LIEIGC},

AHAL

LA |2 A Az

Of MA=e} ot

2
24
A2 LIEPRLC

o, 2.0molM 1,332kge® 71

OFot
[E-DVN

2,631kgl = 7t

=
—

A2 AN T2 HAO| Ste]

2l
=2

2|
(m)

]

500
250

7.1¢

0.5

2,631

3,550
2,600
2,009
1,725

1,950
1,591
1,332

10.4b
12.1ab

1.0
1.5
2.0

166
125

13.8a

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
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(A1 3) DS At OHHZDIE 9t 484 H(2022~2023)

2 Alge BHE DT X0IH 22 AiED Ye Ao Hugls '$2 E29| oHyy
B2 9B MY 484 MUS 2HOR LA

2022903t 2023410] ‘B2 EE0| £ WP He17|2S 4% 170N 42 302 Ato|
O, B UKl 4% 22UR ZAIEIQUCHE 20). S84 EEY 47| 0|B EZ0)
49 1792 Jbd waton, '$xet ‘BEW BZ0| 4Y 2292 Jtd 52 AFS 2AUCH oY
717t B2 | 5Y 04 WRH TIO|B EES 4240| HESHA 92 Ao WUEYSM,
B2 S ARA 4ZES WHIIZ J|ZOR BYS [ B £242 HEE Ao W
9Tt 1 BHjojAe RRW EZo| 0biY|s 'S Ofy] 12 ot 224N ATjHoR

E 20, 84 EEY JH51712H2022~2023)

IW3k7|2F e

g Z 4 52 g
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 (%)

= phe 15
2H|oj|A e 15
o= i 12
=2 phe 18
== phe 14
s 5 phe 14

©22~23 Bk, Meb| ~ YL, o 0 2T

i

7| TIE rE Mot @ (23.4.21)
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SAl B9 32 2ot 5HO| 2 £E4E0 &8 s OREE XAGIICHE 21). At
2to| FHE gfot 20| w2t Zok80| 30~70%0|H USot £84 70% O|AS 40 &2
2 FEot Y20 (Florin, 1927), 2 AlES Al 30| Cist ZAF 21 B stELotEe
65.6%0|AM 84.3% AtO|Z2 ZRAIZ|O CHA EF 2F LSs A2 ECt £ 5 9 5=
of &2 57| 25t £=2| 5 ZRAFSIUCHSon et al, 2013). £#&9 & E2REO|
405702 712 2ot 1 2| 4EZ2 17.8 ~ 20.0712 2 2[0|2 EO0|R| QLY.

B 21. £24 B3 SHEY0O L &5 & RAN22~23)

(n=60)
o - S22 (%) = £H/E)
e o
‘22 '23 HA '23

= 82.0+3.3 86.7+5.0 843 19.3+1.09
FH|o|A 78.0+9.9 87.3+3.4 82.7 17.842.03
0jo|= 60.7+5.7 82.0+4.9 71.3 18.8+2.30
22l 76.0£3.3 55.1+10.2 65.6 40.5+4 .63
== 67.3+6.6 78.7+8.2 73.0 20.0+1.54

Ol B &30 &4 352 U544 st¥20 0[0f E XH2|¥E 2EZ RAKSt
UCHE 22). Pt 20233 Hzh SHUHO ‘S5 SHAI7|Q 4¥ 1321} 58 8Yof 2+2t -
2.9C, -1.0C9 0|4 20| YR on], ol wE Hsf Yoz i L 2t120] AL
718 B 39.1%= AMZRSIFCH 25 H2¥ 2AnE82 L4210 2 20| HO[A| e
0 ‘2H[OATF 50.8%2 7ty =% F20A 35.9%2 71 42 &S 2AUCt E£5t +F
OlF X2 Y ZAEY H4E RAGH 21 ‘22, ‘2H|o|A, ‘O0|& EZ0A YA+t

10|17t gle A2 LIEHRIC)

o=
# 22 fa H2E 2148(2023)

z = 2tg UHAHR| AR Tl

= (%) (L/D) ()

=4 35.9¢* 0.89a 7.2a

SFH|of| A 50.8a 0.89a 7.5a

oo|E 45.1ab 0.85¢ 7.1a

2R 42 0bc 0.85bc 5.8b

=cd 42 .6bc 0.87abc 6.6ab

LA+=Z(0P) 39.1bc 0.88ab 7.2a

? Mean separation within each columns by Duncan’s multiple range test, 5% level.
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L4 H2Y PUSHS ZAR AUE 23), U, YT SOIN M2l
UUCE MRAN M2 T2 424 2j2le] 327t 8% 9o JUSHos
HoZ BT,

Hunter Value

72 1= g e 8=
(B2 x**) (g) (Bx°) (%) (N) L a b

=22 151.52245 13.6x1.0 0.75+0.22 82.745.7 34320 34715 16.5t1.5

SFH[o|A~  151.3#199 14.3+0.6 0.77+0.07 89.747.1 36228 336+23 172425

oo|Z 145.7+13.2 13.8%1.1 0.6710.24 79.448.3 342425 31616 14927

=2 147.7£16.2 13.6x0.4 0.69+0.06 81.5+7.7 342427 30921 15142.8

== 155.9+24.2 14.3+0.7 0.88t0.09 85.4+7.9 332£26 334424 150433

A+ 143.1£206 14.1+0.8 0.75+0.09 83.3+8.7 34022 315t1.7 134422

13 8. 424 H2d =S A
A ESxEA, B BSXRHOI2, C | £2x0|0|Z
D:BS x22M, E: ESxBEY, F: 52 ¥YsE

:
_||m
0x

M 21 s 3 H;M|7|7f O'ilﬁf?‘xgm,
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4 z2tataF M24(2022~2023)

38

A
D SHIZ| AR} RHEEE|

(A" 1) 1= A|Y Aft

M

s W m ww oy S 2 B HE i o & ¥
BE ¢ B 2R 2, 7 g2 »c wgd g
! - |_L o N - = —_
O . EVgER _,._mﬂM =4 V__b_w_ Em_u_m %ﬁﬂ. iy
- = e — =~ = ~o X o - <
- L w I~ [0 =y Ly - I_u_l— - =
SEI Homwo, ®E 2 Ao o SO
T35 o ] Ue ok 2 _ QBB ok R’ T o 1Y
i T H " &5 0o N o ok < = m Mos ot
Ta o 0 ! ~ < x X —~ - O nJ
Tz m 0 1) gy W0R N 7 of -l S uh w
L QW B ma = S ou= 9
vl = OF <+ =1 S 2 oH o HU N 3
M = 7 3 NS xR ow ¥F ol i R B
s w© M 5o I S yoo B B N, U §
00 AT or = o ol Z¢ X0 ~ 4 o of X H = o o X
T ok ;] ™ ur = g 7o = o3 o 0 — S < ols A
X mo . X ~ wm e = 4 < oS w.o ol on ol o H uo
o= =) NS ol ™ I RO 0 > o X PRI -
= L B oo S oz TR
fi) o = |_._3n|_zC K — [e) — 0 N = =
wlr — = N 0t © B3 N Rl o= 9 oo &
L - S5 mbis & 2 X WMo %
mol w N S o = & o) K R RS o
W N S Sy U = oz % S =y o oz
L W 0O E® oo o< 0 ; 0% o LI T ur
N (XTI R %J:%ﬂ o L oF B0 T mr = O
L §H 5 ma oW g ® BT T L B L
2200w o3 1__o_n__+o_wo_ P, By T X Eme g
B 0z 1o & DI aoﬂnwmlu o I T _._ﬁﬁu._momv_ﬂm
Ha e, wmU2Eow ITEE wN W SRR U
— = 5 — ~O L._O|_ () i _.A_ll 1o == _ —_ E_.ﬁ_
ol,_zﬁﬁmmﬁw.m_maoo_mﬁa.uo uma.rloom_mm_w%o_a_mulom_m o_ol_r_m__ﬂH%
=< ] < “_”_.__H_H|u.__..__._| < g m|=_.r._ ) |1._.|2_.|x/||_|M
+ts =N 85 UL Y o F s W D733 o o W - N & T o
D o A0 ol o I X o W..HWH o < 0l W — yo Ul =< __%H_._.A._. i
B g [ R SN R S X o oo B S A U0k NN U
[r_Bﬁol,o_m__ooszP_ i B B R IS g F
[O._Imn._/_.A_z_.ﬁo.}é X X 30 ﬁ'M_z._aE._Hm.._nM_u@.ﬁE._ Z3I_za_ﬂ_a
T N i R¥zp cafUbs NI I~ R CR R
TN L NN SO T I
LIO;Hl.r__o_L NT o M = S H N 5 IR = 1 0| - of- N HH
= T m o8t s N - S T H & = < ™4 oo
N R == ™ Q B3 ofaﬂzo:ﬁﬂu_/ao Toll N @ I R0 IH &%
) s S yE Ax R R A BN ~ <k &
— N O___._._ ._:..__.O Hnﬂ _._.___| 1o <0 __h I T <r w od <r _I_%I bty T m ~N O~ A_l ™
ol_aﬂﬂ__ﬁueol,@o_ﬁﬁmﬂ NFT TR TG otk B R B oL
~ oo 3 == . o — ==
bk &I RCRC R OF IOk . [ 5 T U TN -
o s = S
™

571

Ol 1

|

k=]
=

3. 2



ORI N2 CHE e elo] AR08 YT HUSHOE FUE OAIA gt
AS2 WUSSOD, S| o HAS0| LAY Tuol B2 3R 42
42 BT HOZ HCIES

(5 )

Ahn,

A%

oy
X
Ofn

Szalay,

Lee, J.

’

re

23
o

ro

M. |, Kim, S. K., Park, J. H., Han, H. H., & Son, I. C. (2014). A Study on the
Prediction of Suitability Change of Apple, Pear and Peach using High Definition
Agricultural Digital Climate Map based on RCP scenario. In Proceedings of The
Korean Society of Agricultural and Forest Meteorology Conference (pp.
173-181). Korean Society of Agricultural and Forest Meteorology.
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