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ABSTRACT

In response to climate change, this studies were investigated to test the possibility
of new income crops in Gangwon State and develop stable cultivation technology for
industrial crops affected by weather conditions, such as tea tree(Camellia sinensis),
Paeonia lactiflora, and Cnidium officinale for 3years from 2021 to 2023. Four
experimental fields for tea tree test cultivation in the east coast region were selected
in  Yeongok-myeon, Seongsan-myeon, and Sacheon-myeon in Gangneung City.
Minimum temperature in wintering period of Seongsan-myeon experimental field was
1 t0 2°C higher than it in Boseong County, Jeollanam Prov., the main cultivation area
of tea, so it was found to be possible for tea trees to overwinter. Six tea tree
genetic resources, seeds of Hadong native species and Yabukita mixed lineage and
cuttings of four domestic bled cultivars, such as Bohyang, Chamnok, Myungnok, and
Sangnok were collected. Hadong native species and Yabukita mixed lineage did not
germinate due to low temperature when directly sown in test fields and 4 domestic
bled cultivars had survival percent of over 95% when planted in all four test fields.
Seedlings of Hadong native species and Yabukita mixed lineage had lower height,
crown, and main stem thickness than cuttings of four domestic bled cultivars. When
thermal tunnel was installed during winter season, wintering rate of Yabukita mixed
lineage was 68% and Hadong native species and four domestic bled cultivars were
over 84%. However it in treatment where thermal tunnel was not installed was low
and it was found that the test field in Yeongok-myeon had almost no wintering. In
order to test adaptability to cultivation of Paeonia lactiflora within Gangwon State,
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experimental fields were built in Duchon-myeon, Hongcheon County and
Sangdong-eup, Yeongwol County, and those of Cnidium officinale were built in
Cheoram-dong, Taebaek City and Daegwallyeong-myeon, Pyeongchang County.
Comparing average temperature, maximum temperature, and minimum temperature in
Hongcheon and Yeongwol regions over the past 10 years with 2023, it was found
that the temperature increased during growing period and number of rainy days
exceeding 18 days and precipitation tended to be concentrated in July. The seedling
emergence of Paeonia lactiflora in Hongcheon test field was 92.3%, which was
higher than 90.7% in Yeongwol. Growth characteristics, including plant height,
petiole length, and stem thicknes, of Paeonia lactiflora in Hongcheon test field at
three months after planting were better than those in Yeongwol. At three months
after emergence, the level of occurrence of spot disease in each region was the same
as 3, but powdery mildew only occurred in Hongcheon test field. In late October,
root thickness and length of Paeonia lactiflora in Hongcheon test field were large and
dry weight of it was 116.4g, which was 2.9 times higher, compared to the Yeongwol
test field. Comparing the temperature in Taebaek and Pyeongchang regions over the
past 10 years with 2023, maximum temperature from June to August was above 3
0°C. Number of rainy days in 2023 decreased compared to the past 10 years, but
from July to September number of rainy days and precipitation tended to be
concentrated with more than 14 days per month. The seedling emergence of Cnidium
officinale was 75.9% in Pyeongchang, which was lower than 87.3% in Taebaek.
Growth characteristics, including plant height, leaf length, leaf width, and number of
stem, of Cnidium officinale in Pyeongchang test field at three months after planting
were higher than those in Taebaek. At three months after emergence, the incidence
of anthracnose in each region was the same as 3, but the incidence of leaf blight
and Cnidium vein vyellowing virus were higher in Taebaek test field than in
Pyeongchang. At six months after emergence, root thickness and length of Cnidium
officinale in Taebaek test field was smaller than that of Pyeongchang test field, and
dry weight of it was 50.6g, which was 83% lower than that of Pyeongchang.
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x ZAY 2021, 4. 28, RAKY 2022, 7. 14.

(Al 2) 2%, A5 U Az 438 AE

CHEZAQl 224 U220l 2okt IS 2000HE0 d=FH2=2 179ha, 390has A5t

FOLt 2022HE0]| 175ha, 123haz2 Azl A5, AEX|20| 83ha, 104haz= A= AHbf
THO| 47.4%, 84.6%E AAlSt Y2t 7|=Hslo| HE J|2ds22 EE 127 45
Yoli7t dste EAHY0l LUK Yt B, JE S Y UURZ BB H0| SIt5t0] &
#Z[HO0| 10ha, 17ha2 A2} S7iote &S LIEHL UCHSEFUAER, 2023). TetA
HUEEAR s |sdME BRI 2t Mol A 7tsdS dEsto 7|=Hst
e M22 A2SAFS Lste A8 +HSIACE. 71420 Jes e E83=2 A4
4ol dF¢e|S Lot AEHHA| G F V|yEE 24 Aot HY|0oF St Aefe] EUf
B 43d FYS flofl i FEUL JET 4SS0 AHEY S 2F5AL, b2 EfHY
Al s, BT IO 22 ABIZYS 2450 Afsl 489S HYSIAC. /A2
zl2 10492t 212, 2072 2 2[A7|2E 202331} HlLSHo 28 W72t ¢ 7|=0
g8t A22 UERCH 2(A7|22 &5 IA27| Ol 458 Az ¢ + AAHAE 6). 2
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=2 080 L7t S75t0 220 o 2d L W] st 40| A HEHLD U=
20230 7 §F 7 19299 LAY (R 20)24 2+ (A 7)0| ¥Sshe Ed¥S LEW
Ct. g S(2010)2 A0p7|of 2ok AN SVtRE, dRLY S2| Hall Ydol 5435 37t
St BASIA=M 27| deYs Sots 22 AEiA sS4 da0] s Aoz 2EEY
Ct.
45
——10dZF WA 7|2 ——2023'd WA 7|2
10EZEE| D F| 2 2023 E| 7|2
——10W 2k H| X 7|2 —e—202343. =] x| 2}
30
Z1
= 15
S
o
-15
a2 52 6= 72 == o= 103
w7z

dd 6. A9 Bavl2, 272 2 2A7|2(10dt & 2023'EH 4~108)

1 2 3 4 5 6 8 9 10 11 12 Al
3088+ 52 56 74 81 83 95 152 144 85 55 73 65 1015

z2104 50 52 69 85 85 98 154 145 83 64 82 70 1037
2254 52 44 74 74 88 104 134 152 88 66 62 62 1000
2023 9 2 3 11 8 11 19 14 13 6 7 7 110

% 3098 A7|=2(1991~2020)

2h e ()

35 - - 1,750

20 - I 1,500
25+ 1,250
204 L 1,000
15 750
10| |- s00
= /\l“—\__
5 — = I 250
.———"/ \_—
T —
‘_)___4_——-{—'_—— T
0 T T T T T T T 0
2023-04 2023-05 2023-06 202307 2023-08 2023-09 2023-10

13 7. EHAY Z4Ys Y PAT(20239 4-102)
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FEAY 22 1042 BHVI2, 2272 E 2A7|2S 20231} HlUSH EH 243
1 ORPIAZ2 EF7/2 S 7|20 d5t 422 UER20(AF 8), 78 s 7 18¢9
e (® 21)2 28 9)0| YSote d¥E HERIT

45

———10EZt WA 7|2 —e—2023d WA 7|2
107 X D72 2023'd H 7|2
——10u 7} XX 7|2 —e— 2023541 %] X2
30
|
= 15
s
o
-15
agl s= = 7= a s o= 0=
R i o

g 8. FEAY Edvl2, 2uv2 ¢ 2A7|l2(10dt § 20234 4~108)

30987 67 63 83 90 89 102 164 151 100 62 82 68 1121

z2108 66 60 76 87 87 112 156 140 87 63 83 7.2 1089

22549 64 54 82 70 96 106 136 146 92 66 60 62 1034

2023 7 2 2 9 10 12 18 N 13 6 9 5 104

% 3098 A7|=2(1991~2020)

ZpSQUA s 211 21) FALE 7|2H: 2023 ~ 2023

on T g T (rm)
35 4 1,750
0 1,500
254 1,250
20 1,000
15 750
10 /-\ 500
5 (_._/’/'. ' --\“—“‘"-1‘__,_7__ 250
I—rF__ ‘\__‘ﬁ—\“,
o ,)_'—_—_ r T r r r -—__‘—_-"", o
202304 202305 2023-06 202307 2023-08 2023-09 2023-10

O3 9. B PHUS Y PLT(20234 4~102)

2. X2t 347



Ty 2ok 2] Vtsd AYE 2ol ST FEUL FEFE AsSS AYo| Al 2SS
MY 2 AYEYR2 A =Y d EY olgetd M Z1 pHIZt 6.35 ECHt
0.89dS/m, /7|2 ©F0| 35.49g/kg, L=QILH0] 642.7mg/kg 0|11, FE A2 pHZL
6.3, EC7l 0.56dS/m, §7|2 &2F0| 65.46g/kg, L&QIA0| 1,135.77mg/kg 22 LIEILHE
22), 2= ANEA0M Fst=s EES AIO|E(https://soil.rda.go.kr)Q| H|Z2AL22{dof wt2t
H 231 20| AHHEHO| AH|StALL & S(2019)9] & 2Qxt AH|EE 7|[E2=2 EHIE
2,000kg/10a @2 HRot0 a3 R/FSHC.

H 22 ZHHfEE 29 M Afer AfHjZEYH EQ O|stetd

EL pH EC SOM Ca K Mg  Av. P;Os LR
(1:5) (dS/m)  (g/kg) cmol(+)/kg (mg/kg) (kg/10a)
s A 6.35 0.89 3549 6.50 1.18 2.74 642.7 88.7
g & 6.30 056 6546 11.07 145 145 1,135.7 133.0
H 23, ek A 489 HYE A ZYE FIHL
AMEiAl BA(m) FAAE.Y)  AAAZ|(cm) AlBIZ(kg/10a) H| 2
sd 269 4.3 50%50 NO:P6.1:K34 EH 2000 Szt
I 424 4.5 40x40 NO:P30:K32 EH 2000 A&

% ZHAZ(EA 39 &) 1 K - 3 7.9kg, ¥ 7.5kg

210F AlEZHHY Z2YEH Z£617|= B 42 18Y, ¥¥ 48 2192 FA & 242t 15247 16
o AL LYol E2JE82 ZHO0| 923%Z CiA =2 LIEIUCH = AEZZAES B
260M=E Y Al T 424m EC S 20234W HAL2EJ) 0.3~0.8C AE =0 Y
HE Z00| 0|7t U= A= ARL[UCH FE ANYFEYZ2 S FARAO| FAlstn IO|E,
o4, Mz S AujEe|7t 25t eL 31 AlFRAE AZPHY I82 S5 Az L FI|4A
QI 2t~ 2|7t 7tsst A 7MY & WSRAOIM 23, g¥Y, 244 S 29| MAo| &
oot AS= LIEIHTHE 24, O 10). 29 371E = 2 42 HRHY &8 Y= 322
EUAOL} SIVIRHE 27| Zaedeet U420 U2 - AIFZYOA O EHAESIFCHE 25,
O 11). 108 st&0f 2fef st 8 T £Y ZAOAM - AFEY2 2|45 4sDt
SU5HA G AIEEZEC 2F0t 2E AH0| Fen, HAESS 116.492= 298 J=
= LEISCHE 26)

H 24, ek MHimAH 26 L MxEY
] £%Al 297 &% =2 g% RS 44 a4 St

EHY &Y () (@m m Hm) Zm) mm) CH/F) CH/F)

s 414 418 923 462 7.2 149 232 638 3.2 0.7

d e 418 421 907 198 5.1 10.0 156 49 2.2 0.5

x ZAY 12023, 4. 3.(83), 4. 5.(FE), HESIRAIY 1 2023. 7. 24.
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x A
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ALOF
=3

11.

=z

apof

H 26.

=2(9/F)
116.4
40.8

al

(9/%)

=
S

A
265.2
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.0
.5

ABHA]

23.1
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M2 023 2|17|20| 28C O[5l0|0] FORZF 2 2fo|7t
S, 201922 Ya{x QUoLt Efjz|oio] 22 10HZkDt 2023%
L 300 O|ACE UEHHIY 12) HBAH Al 127

SIQICH Efez|oio] 24
2023EE0l 9F 24y
St ABS LIERY Y,
YA RO7t WRE AR LIERT

Y

O] ZHu{37| Hest 2(
YEE 8EMA| 212
I = ZIC2 AR

(B 27)t Z+F(A 13)0M= 22 1032t} H|RS
|

ro
H
oX
D\J
fim]
2 oo
o
0}
-J
H

as

——10EHZF HA I = —e—2023 HIZ 7|2
10 AZEE a7 = 2023'9 H 7| =2
——10HAZHE[ X 7|2 —=—2zo2s3'd XX 7|2

30

()N

15

-15

a= s= = = s oH 102

8 12, B9z EEol2, 21712 2 2A7l2(1082 2 2023 4~108)

- =

B 27. iR YL 4

Sl

=
1 2 3 4 5 6 7 8 9 10 11 12 Al
3088+ 72 65 99 95 90 112 163 160 120 72 81 62 119.1
z2108 48 49 84 98 81 112 153 163 120 86 7.7 47 1118
2254 34 36 86 78 98 106 140 170 128 84 56 22 1038
2023 6 3 2 10 11 13 15 14 15 7 6 7 109

% 309" A7|=2(1991~2020)

g5 Elfl216) AR 2|2 2023 ~ 2023

@ Trus @ LRT f-
35 - - 1,750
30 L 1,500
254 1250
204 L 1,000
15 L 750
10 I s00
- —————
s — T —— | 250
— ———’_7___7({_ e ~
B — T
a T T T T T T — o
2023-04 2023-05 2023-06 2023-07 2023-08 2023-09 2023-10

02 13, EfAY Y44 U YLE(2023 4~102)
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Bl 22 109 Bav|2, 2nY[2 & 2A7|2S 20232 B|usto] EH B4R
Al 6EFE 8FIA| 2(117|20] 30T O[22 LER2H(AF 14), 2023E =2

o
2 1529 g+

——10EdZE HF 7| = —=—2zozz3'd HR 7=
10EHZE H 7|2 o— 2023 X D 7|2
—e—10U ZF E| X 7| =2 ———2023H =] X Z|2

30

(2 o

is

-15

2 14, B2ZY HR7|e, 207|2 U 247|109zt 2 20239 4~10¥)

—_ =

H 28 BEA|

12
N

ElE
1 2 3 4 5 6 7 8 9 10 11 12 A

3088+ 94 89 112 104 108 129 178 181 131 89 102 85 140.2
22104 62 59 91 100 92 122 154 175 130 104 90 59 1238
22543 44 40 98 88 106 118 136 182 148 96 70 36 116.2

20034 5 2 2 10 8 11 15 15 15 7 9 7 106
% 309mA27|2(1991~2020)

Sl

g - =T ()

- 1,750
20 | I 1,500
25 1250
20 | 1,000
15 750
10 I soo
54 - e e —e N I 250
o . == o

2023-04 2023-05 2023-06 2023-07 2023-08. 2023-09 2023-10

0315, BB Y44 U YLE(2023 4~102)

SU T AU JHsA AYS s EfAl HUST WHR fRYH 2
A

= g &
= MESIUCL B AFZYE2 Mol AUz 2y 2d M EY olstetd 24 21 pHIt



=l AgleTes Oko/102 0|20}, EC7t 0.33dS/m, RIS B&H0| 31.66g/kg,
§?_._O| 489mg/kg 0|, T2} A|FEAS pHIt 5.88, EC7t 0.3dS/m,
24g/kg, R=QI4H0] 682mg/kg oz UEIKE 29) 2=
MOI (https://soil.rda.go kr)2| H|ZAtEx{gtol| wat & 302 20|
o SIUCEH M2 HIE 2FE7t Yob 2H| A8

2010) EA 37iE = AHIZGEZ 20 L2|E YO T2t AESHR

1=
DSHAOIM 2F5H=
HHHE”OH AI |

ot

2

H 29, Z{ujE2t b

pH
(1:5)
7.68
5.88

2 M HZ AEEYY EY 0|5}
EC SOM Ca
(dS/m)  (g/kg)
033 31.66
030 2924

_|°|'

ol

K
cmol(+)/kg
0.32
0.25

I\/Ig Av. P,0s
(mg/kg)
489.0

682.0

LR
(kg/10a)
0.0
133.0

B ]

10.37
6.43

2.91
0.97

M HAHR
oo oo

H 30. ¥3 Al

HI(m)
667
775

% ZHAIBHA 3742

AlAE ZYE B3R

ZHeh2]
e
B

Al
412
413

=) N

)  AMAH=](cm)
30x20

30%20
P - Efd 3.3 :

AlH[E (kg/10a)
N 14:P98:K74, EH| 1,000
N 1.7:P46: K72 EH| 1,000

11.2kg, ®2F 4 : 10.8kg

A2 AP Zs

4 237 B 5¥ 29, WH 5Y 422 B4
A2 €O, 322 Ei%o| 87.3% HUOL WHS 759%2 CtA Wi L
HELAS HD 775mE Ef |%,:xHHH 73 667m ECH &1 20239 4¥

HE YO} 237} L2 zoz o

=T A

4o||

=9

_,_

31,
?errOIE%

a2l 16).

HFAH 2]
EO o

IIQ

SOt EfeY AIEE’SO

o
e %(2021)°| E_LQf ,75*0
28 6742 F 2 Ao
I.

[=}
2
=}
S

oNoH_l,"__?_rloo&ﬂ

ﬂJE

-v-

HJ'

e
O1/%)
10.6
14.2

\/

E=(cm)
10.0
14.2
12,

-I>OO
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>

4= 7| dB(Ef)

g 16. Az AHIRAE 37| 45 &%

H 32, 42 AHiR|E ol el EM

o
AEHA| B9 AO0ES FHes0[2{ A
Bl &t 3 3 1
= 3 1 0

7 - %*%'% 30.1~50%, 9 - Y¥E 50.1% Ol|4

B 33 d3 AMHiAE 2[6tF +Y5d

ZHHR | =& (cm) =&(cm) MAZ(9/F) HE2Z(9/F)
EH G4 10.5 8.6 180.9 50.6
g 2 11.0 9.6 187.5 60.7

II-

% 2 2023, 100 25.(B%), 10. 19.(8%), dSIAIR © 2023, 10. 27.
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