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ABSTRACT

This study was conducted to investigate the occurrence status and to analyze the factors
of climate change for principal disease of potato and Chinese cabbage in Gangwon-—do,
The late blight on potatoes occurred in Gangneung 1 in 2018, and the incidence was very
low, The most damaging disease was potato soft rot, and the correlation analysis showed
that precipitation had the greatest effect, followed by solar radiation quantity and air temperature,
The correlation analysis between potato wilt disease and meteorological environment
showed that average temperature and minimum temperature had an influence, and no
significance was found in the effects of precipitation and solar radiation quantity. In Chinese
cabbage, like potato, soft lot was the most damaging disease, and the temperature was the
most influential, followed by solar radiation quantity and precipitation, In the correlation
analysis of cabbage virus disease and weather environment, it was recognized that only
humidity had an effect, and other weather conditions did not, In Chinese cabbage downy
mildew, precipitation showed the greatest influence, followed by humidity, and temperature
and insolation were not significant,

We investigated the injury of streptomycin WP treatment for radish soft rot control, When
the streptomycin WP treated once, the injury degree was 2 in the investigation after 7
days and recovered normally after 15 days, However, after three consecutive treatments,
the injury degree was about 4, and did not recover until the harvest season, We
investigated the injury of streptomycin WP in 9 cultivars including Baekwoonmu, After 7
days of standard treatment, the injury degree were about 1-2, but after 17 days, they all
recovered, After 7 days of double treatment, the injury degree was 1-3 depending on the

variety, and after 17 days, 5 varieties were recovered and that of 4 varieties were 1,
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H 26, AXE J|d&d H A ol 2l
o 5% 6% 72
— o s ot d s ot d s st

2019 176 180 232 194 193 207 224

Bl
©) 2018 13.7 17.7 17.2 226 181 239 19.4 - -
2017 186 21.3 211 191 21.1 234 245 - -
- 2019 1.0 1.6 0 826 303 95 635 - -
() 2018 350 91.3 6.7 1.2 0 435 1851 - -
2017 25 85 140 182 1.0 80 1612 - -
. 2019 0 0 0 0 0 19 90 - -
ne
e @ 2018 0 0 0 0 0 0.7 157 - -
(9)
2017 - 0 0 0.5 82 127 - - -
2019 0 0 0 0 0 0 0 - -
oaW(%) 2018 0 0 0 0.1 1.3 0 0 - -
2017 0 0 0 0 0 0 - - -
. 2019 0 0 0 0 0 6.7 11.2 - -
@ 2018 0 0 0 0.5 193 28 23 - -
2017 - 0 0 0 0 0 — — —
j 2019 121 14.7 16,6 162 154 17.2 176 192 9234
Ht7]|
) 2018 9.0 13.6 147 172 143 198 165 234 240
2017 12,9 13.6 147 133 157 185 211 227 20.9
2019 0 36 2.0 1166 469 50 460 837 54.1
ey
() 2018 47.2 1461 9.7 135 69 63.1 2109 7.1  10.0
2017 4.5 141 130 334 0.2 394 262.0 429 50.5
b 2019 0 0 0 0 0 0 0 51 6.7
A T(“)" 2018 0 0 0 0 0 0.3 6.8  925.1 -
0
2017 - 0 0 0 0 35 7.3 86 -
2019 0 0 0 0 0 0 0 0 0
AW(%) 2018 0 0 0 0 0 0 0 0 —
2017 - 0 0 0 0 0 0 0 —
2019 0 0 0 0 0 04 62 59 27
As2t
; 2018 0 0 0 0 0 1.0 1.3 29 -
(9)
2017 - 0 0 0 0 0 0 0 -

(3) 201949 7|ArEA 9 B Ay

AEAGY BR71ee 59 S 23.2CRA tha B tehda, ool 58 A9 g
T 69 st 1Y Aol Tha malth HANY B e A vsAL cha W Ut
i, B4Ro SOl A0 Gt 68 Aol L6 6nm BSLos] olF £ d0mm ol
TS AGAOR U, I9E 4B B F AL 2% whol 249 goE. FEYe
AN A9 68 Fohe tha we Jlew Ao gogos Qs WAl A9y, 69 e
LowE Ao 19 A 9058 Uodnh BHe ARE RN IR 68 Feel o
We J1ea e Bhg] g8 wAel tha A1, 79 F¢ 5.1%5 AROR 19 S 6.7%9




FEE eI ASSHE ARAA A% Al vl WAL 68 S0z
= ZAEIglon], 1Y A% 6,275

Rulgy g

b~ 3{22 oF
o
bl
AT
oA
i
ot
o
a3

R o
=2
>
rir
R
[um
_E_I‘
=
_>|~1_‘
N
x
u
x
ol
i3

=019 -8=1018 -+-1017 E2019 2018 = 2017
0 200
x5 g 150
v | A N 3
o Fii] = oy el ﬁ 100
L +
15 ]
10 0 I_ « L1 I 1
s¥ 53 5% o 65 60 7Y s 55 5% o8 oF 68 7
F7|2 32y
2018 218 +N17 219 218 N7 2019 =28 2007
0 bl b3
E 8 E 15 .'F Em ﬂ
[ - A LS i
W / /
g 4 g P Il."_.." glﬂ ."I \ A
] # s . ] I
H 5 j A
[ '] [ —P/T\‘I n 0 L " —d r-;j/ b [ » -—-'I'I (/ " "
4 58 58 ¥ 6F ¥ 7Y s¥ 53 58 ¥ oF o8 74 s¥ 58 58 oY 68 &8 7¥
oy P2y NEEE
O 1. ZEXY AxtE 7|ded E HedM
—+- 019 -8-2018 -« 2017 X019 m2018 w2017
5 E 1]
20 “m
o 2
g s ™
L‘H‘ 15 & 150
&l ﬂ' 100
w0 ] L IJ
. LhdbL
s¥ 5% 58 otf 6% 6%t 7Y 73 78 s# 5% 5% e 6F et} 7 7E 78
B27|2 i
2018 =218 2017 T T 2019 =28 2007
w E) 7
P 5 ] & _.'"-o
F e g3
& L ;; LT
it [ [
P4 ¥y ¥
», A s Al
[ QR 4—n a-» .- [ JR S . » =" ¥ o = [} ' '] = N "
54 58 58 64 o8 6% 74 18 s4 5@ st 64 B 6% 14 18 54 5B st 64 o8 s¥ 74 18
oy 224 =
a3 2 BEXY AxE JINEHY U wauy

L40 20199 ASHHAHTAN o



H 274X FEYE LA 7Moo 4EHEHARM ALt
Dis MT HT LT MM HM LM RF sQ
Dis
0.3689
MT 0,0448
hT 0.0577 | 0.7810
0.7616 | <0001
LT 0.5186 | 0.7200 | 0.1600
0.0033 | <0001 | 0.3981
MM 0.4646 | -0.052 | -0.476 | 0.5103
0.0097 | 0.7862 | 0.0077 | 0.0040
M 0.3545 | -0,038 | -0.023 | 0.0781 | 0.6653
0.0546 | 0.8415 | 09032 | 0.6816 | <0001
M 0.4453 | -0.090 | -0.637 | 0.5751 | 0.9257 | 0.3671
0.0137 | 0.6362 | 0.0002 | 0.0009 | <0001 | 0.0460
RE 0.6697 | 0.3686 | 0.1373 | 0.4871 | 04260 | 0.3494 | 0.3412
<0001 | 0.0450 | 0.4691 | 0.0063 | 0.0189 | 0.0584 0,649
sq -0.568 | -0.279 | -0.062 | -0508 | -0.515 | -0.487 | -0.397 | -0.827
0.0010 | 0.1353 | 0.7420 | 0.0041 | 0.0035 | 0.0075 | 0.0295 {0001
% Dis g, MT H42%, HT e, LT AL, MM H45E, HM Ju&E, LM AASE,
RF 7355, SQ YAt
AL B2 wpat sAske] AT BAETE el 1 2 93 nlAs A0R vehg,
5oz dARF, A7 o] S v o, AT RO AMAE YeERTGE 27).
A NEH 7188 ake] At 2421 3712 9 FA7]20] IS A= Ao
Urebekan, ol AAkRe] adgfol QlojAl frojdo] TR USITHIE 28).
H 28, Xt AIE2Y LM 7Moo HEEARM Ho
Dis MT HT LT MM HM LM RF sQ
Dis
0.4693
MT 0.0102
HT 0.2973 | 0.8475
0.1172 | <0001
LT 0.4971 | 0.8650 | 0.4907
0.0061 {0001 | 0.0069
MM 0.2198 | 0.1210 | -0.251 | 0.5070
0.2518 | 0.5317 | 0.1877 | 0.0050
. 0.0795 | 0.0978 | 0.0362 | 0.2451 | 0.7746
0.6816 | 0.6137 | 0.8520 | 0,1999 | <0001
LM 0.2365 | 0.0829 | -0.403 | 0.5339 | 0.9226 | 0.4901
0.2166 | 0.6688 | 0.0299 | 0.0029 | <0001 | 0.0070
RF 0.0508 | 0.0392 | -0.111 | 0.2413 | 04178 | 0.3591 | 0.3849
0.7933 | 0.8399 | 05646 | 0.2072 | 0.0241 | 0.0557 | 0.0392
sQ 0.0156 | 0.0975 | 0.1995 | -0.176 | -0.536 | -0.509 | -0.424 | -0.734
0.9359 | 0.6146 | 02994 | 0.3598 | 0.0027 | 0.0047 | 0.0217 | <0001
% Dis W€, MT H92%, HT Fue%, LT FALE, MM F45E, HM JIEE, LM JASE,

RF 4%, 5Q QA
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2019 171 163 179 1383 198 243 240 219 19.6
Hi71&(0)* 2018 182 163 21,0 173 247 250 242 213 210
2017 142 167 191 219 235 216 219 187 19.2
2019 943 352 21.2 410 1105 481 100.2 94.0 7.5
7443 (mm)* 2018 9.4 4.8 56,7 219.6 4.4 16,0 738 814 2512
2017 217.3 7.0 63.4 236.1 46.1 524 459 1547 73.3

2019 - - 0 0 0.04 0 0 0 0
Hpo] g A B)H* 2018 0 0 0.2 0.2 1.1 - 1.1 1.8 4.6
2017 - 0 0.2 - 0.4 1.9 2.0 3.9 5.2
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68 74 8
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T ¥ 3 & &4 3 & N8 3 5
2019 - - 0 0.07 0.3 12.5 6.2 11.4 8.0
gk 2018 0 0 3.1 3.5 - 3.5 5.4 6.7
2017 - 0 0.04 - 4.4 4.9 5.6 6.8 9.3
2019 - - 0 0 0 0 0 0 0
WS 2018 0 0 0.1 0.1 0 - 0 0 0.2
2017 - 0 0 - 0 0 0 0 0
2019 0 0 0 0 0 0 1.3 2.3 0
A 2018 0 0 0 0.5 0.4 - 1.5 1.3 2.9
2017 - 0 0 - 1.0 0 0 0 0
2019 - - 0 0 0 0 0 0 0
e 2018 0 0 0 0 0 - 0 2.3 6.3
2017 - 0 0 - 0.9 3.5 0 1.1 0
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H 30, HiF FEY Mot 7Mool 4HHAEN Hut
Dis MT HT LT MM HM LM RF SQ
Dis
0.5793
MT 0.0074
HT 0.3439 0.9017
0.1376 <0001
LT 0.6943 0.9326 0.6935
0.0007 <0001 0.0007
MM 0.4696 0.3495 0.0393 0.5674
0.0367 0.1309 0.8692 0.0091
HM 0.043 0.0654 0.0768 0.0425 0.6007
0.8558 0.7841 0.7474 0.8585 0.0051
LM 0.5008 0.2674 -0.127 0.5559 0.9330 0.3400
0.0245 0.2543 0.5925 0.0109 {0001 0.1424
RE 0.4170 0.1041 —-0.195 0.3447 0.5362 0.1589 0.6253
0.047 0.6622 0.4090 0.1365 0.0148 0.5033 0.0032
sQ —-0.456 0.0335 0.4335 -0.300 —0.760 —-0.211 —-0.894 —-0.728
0.0432 0.8883 0.0561 0.1987 {0001 0.3707 <,0001 0.0003
% Dis W&, MT o2k, HT =, LT HALE, MM Bd5E, HM HIG%E, LM JAGE,
RF 7%, SQ YA
H 31, HiF Hio|HAY gt 7Mool MEHAEAN Zut
Dis MT HT LT MM HM LM RF SQ
Dis
0.1363
MT 0.5556
HT —0.066 0.8761
0.7734 <0001
LT 0.2653 0.8953 0.5806
0.2450 <.0001 0.0058
MM 0.5588 0.0987 —-0.254 0.4046
0.0085 0.6703 0.2647 0.0688
HM 0.4218 -0.078 —-0.021 -0.131 0.5446
0.0568 0.7350 0.9275 0.5707 0.0107
LM 0.4533 0.0880 —-0.357 0.4685 0.9267 0.2474
0.0390 0.7044 0.1118 0.0322 {0001 0.2794
RE 0.3819 —-0.042 -0.350 0.2579 0.5727 0.1325 0.6328
0.0875 0.8541 0.1190 0.2590 0.0067 0.5668 0.0021
sQ -0.370 0.2223 0.6099 -0.193 —-0.764 —-0.134 —-0.848 —-0.725
0.0982 0.3327 0.0033 0.3999 {0001 0.5597 <,0001 0.0002

% Dis W¥%, MT B2, HT HANLE, LT HALE, MM Fa4E, HM J15%E, LM HAAEE,
BT, SQ UAF
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Dis MT HT LT MM HM LM RF SQ
Dis
0.1594
MT 0.4899
HT —-0.053 0.8761
0.8190 <.0001
LT 0.2836 0.8953 0.5806
0.2127 <.0001 0.0058
MM 0.4633 0.0987 —-0.254 0.4046
0.0344 0.6703 0,2647 0.0688
HM 0.2583 -0.078 -0.021 -0,131 0.5446
0.2582 0.7350 0.9275 0.5707 0.0107
LM 0.4486 0.0880 —-0.357 0.4685 0.9267 0.2474
0.0414 0,7044 0,1118 0,0322 <0001 0.2794
RF 0.4730 —0,042 —-0.350 0,2579 0.5727 0.1325 0.6328
0.0303 0.8541 0.1190 0.2590 0.,0067 0.5668 0.0021
e —0,402 0.2223 0.6099 -0.193 —-0.764 -0.134 —0.848 -0.725
0.0705 0.3327 0,0033 0.3999 <,0001 0.5597 <.0001 0.0002

% Dis ¥4, MT BFLE, HT ATLE, LT HALE, MM 345, HM T4, LM 4SS,
RF 78, SQ dAk

i FERE 1R A BAEY Fatrle ) HAvIee] P 2 dFE A A
SR YEhon], thgoR dARE, AT eoldlon, dakgie Fo A4S YeERHTHE 30).

3 wpole ARt 71dgg el AudA 24cAe sEte] dFFe vAle AoE fo4ol
A= on, o2 VG2 AES FolAdo] AR A eSITHGE 31).

i3 et oM Aol 7P

B RSy wAepel AEEOlA FEAE HelT 49 17 49 Zo| o] AEo] 3
shst ofslEAol bt AEIEDO|A S8k Hel55 RIS E 333 2, 193] A
G A9 18 = AN Rk 28l 159 Felk O FRAAAT 33 A%
Helg A$ oFalvh AER B9 st £37] 7 okl 815 E) shoteh. webAl A Sl A
5 Ry WAIE 98 AEdEnteldl 23S AT A9 W WAz 1909 Helsd opE
AW 5 93, J)2e] T ofAS WER HESHe Zlo] okt o] WARTE ol
Aoz AzrE,

MO £ 930 EFoIH AEYEuolAl SFAHY Y RAATE 349t 2ok 7)EF

=z
= L E s
A2 T4 RAIA = 7t 1-2 A2 ZAREQJANE 17U & ZAPfM = BT ofsid o] A
84 gotet. WA 19 F ARl ofsll EE0l W 1302 24T, 1Y F 2




AMe HAZAF & 4550 A7t 14=2 AR, whehi] AEFEntolAl oFA] 13] #|2]A]
=i

E 33, 8 ASHEORO[A AR ML UM HE

£39 2 Xz 13| xz/* 33 xz2/*
B 0 2 4

A% oFAAe T 795 24}

0"

X2

O
Of

Hon
=
ob
-
Hon
=

10

129
=
o

po)
RN
>§ jo
Y |-
"

o | 22
o o

4

I3
==
2

ol | o
N
i

B

2o [ = [0 0o = 0o | = | o | o |2
ol|lo|lo|lolo|lo|lo|o|o|ne

|'UO
DO [+ [CO DD | [DO|DD | (Do |l=

BN
rlo
OO |O|O|O|O OO

olo|l—|—|o|l—|o|~|o|ne

(HRgsatd: ZEXS =4 - 2 3

gl__l
1o
e
0x
>
jlash
2
>
g
08
o9t
=0}
ro
HI

>

S LE

- 20179

39 A u em P@rleol 20T ol §AEE 62
stol 69 skl 12.7%9] & WS LRl

e
B
4z
o
-0
o
ok
o
e
o
[0
ol
)
>
2

LG 20199 AEHHAHTN e



- WA aA oA FEHe HAS 69 Sk H|7F @31 720 AstHA R E W] AlZf
ahaL, 79 Aeolls o] 262mmE Wil W7 20] 211CE FobA 7.3%9 w2
HEES UET

- 20184

L AEAe) BETlee 4~5Y Aol s th Woki, 69 o] FR
A

B ,
Aol A 20173 el 48R 59 F47H T B A4we Uehion 59 sk
e 69 F47H The e A4de e

B

CBAANY ]S 20179 HRt Ade dEElal, dedelMe AeAga vt
AR 485 58 T ta B Fede YEla, o 64 T wie W2 A
FEE vehllen, 79 Aeols 262mmE 9 =tTh 4] A AE Aol 4~54
Cht @2 ok Ao Qlste] 68 JeitE Fe7HA EAYol ZAE QI

C AEEEE AN 46 Z2 A H 6 Thadt 71 gl 8 6 T B TS

2
o L =
ou}, AR )M THge] AEAduTt =97] T WAl e Aow vehith
Swo] WS EA oA L 2017de] 8] tha Aot B o
49 5 3ol o3 18 Fo EAIA 25190 & WAES ekt

- 20194
L AEA Y] HE7ee 59 Bk 23.2CRA tha 7 Uehta, AaselAi sUos A9

Qb 69 G 79 gl tha Bkt

- BAAGE Hatv)e2 A9t vssy tha S e, Aeeiellde seole A9 gltt

O

69 Al<zoll 116, 6mm= WRLOw o|F £ domm oo A4S A&H O Lehyt

2
PRI Y T BE WAo] RAEA st
B2y B3NN A5 64 Fohe thh W 712a He Jowor s Wil M,
69 Sk 1.9%5 AROE 19 A 9,095 ekt
B ASE AEW VIR 69 FeRE i 2 slen He Fhagel s wael
i A3, 79 B4 5.1%5 AROR 79 sk 6.7%0 WEFLS tehic

2 4599 A5 Aol vlsh WAL 68 SeOR =1 MAFRE wgrou]
A el HAT TP R 69 SHeRE ZAEUL, T8 A 6,292 T %S %
& vepgct
CEEES




el ol Adel s WA vk,

d T&olF wAo] Wit
- 20194
Ef A9 Fat7]22 201833} HSEt AT 64 Skt 7H Feol 5CAHE wgton,
Frgode 69 et 7d Sl o wiTh
CEEol T AeTE A 1Y sheols 12.5%9] w2 TS UEEla, olF A%
o =]

= :
SRS 8Y Aleol 1.3%, 8Y Fol 2.3% WHEERE 2018} vl
, b, HRolE s 52 Ao Aol AR ool

O THA A2 AEFYEntolAl S3HA ok 2A}
5 sEdEnoldl 454 Aejgey okial A 18] AelE 4

S 7Y F 2AYA
oAkt 159 Foll B OR FuARAAY 38) A% AT BS

oFal 7t 24 o} 7} 4
e o)e Asa 487 7% okt 5EEA ek,
" AER 5 95 EFeIq SEUmvioll SN RAVY EAUN 12T A2l 1T

2 YRR SASRIAL 17 F EAANE BE AHGYol 24513

shouf, HigfA 2] Td & ZAIME oFel7t FFo] whEk 1-302 AN, 17Y &
= T 4FFol A7 =R ARSI

5 N
>~
>
=2
s
rir
L 4
:(Ibg
N
N

BN

AU A, HAA, A, o194, A7IE. 2016, FoFAE Qlo] LA oAFHF 7Tk
58503 sty =wAl. p. 158,

Aed, Wed, U, dulst, @95, 4714, 2374 2018, 713 ¥ste] mhE =2 W s
ofgt B AgAkel Ford W7t =t Ed7|sskelA]. 16(1):147

A, e, 434, olsd, AT, kA, sEd. 2002, = AR wiS A=
EOF AR AE. woFetal AL 6(4):1250-256,

AEA, dR38], Hde, A 2014, AR dSeds 9 UEEEE WAREE ] it
112+ Korean Journal of Agricultural Science, 41(1):23-27.

ol 5, Pe), AT, 1988, B Ae] 74 ANAFT o Y AABE 91109,

HAZ, 23S, APe. 2016, Rk Aol HiF T FA A= dF =] &
SHE QA 2016(10):59,

L48 2019EE AFHAETA



Rr

A

a AFED)

)

]

OF=
k5

H2015)

X

:‘

34

H

gt AEFEnO]A oA 224

H2014)

AX

24

=

=

Al

&M
<

H2013)

X

:‘

14

I+
or

HXIEE

=
=

AA

5]

SCI
H|SCI

=)

=
fr

=2

=

=

o

Gl

RGN

ol T

A
A} A

=

[

%0
Tl

ofl

gl

2 o o
i
Tl o
z | o) o
_—AD
= o o|lo|o|o
7| oF | oF| o | o | o
or | RN R || T
B | oyl | | | | 2r
o0 |\ zﬁ N[N | N[ TR
‘ol E | T || | N
E3 BO|HO| HO| Be
#0 o | TB| T || = | XO
| BT || do| T
<0 o | o O
< 23
no - i
B N s B
Rr 50 e
Ho Ho
<r
<
~
IH i
B
g Ho
Ho






