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ABSTRACT

Researches were conducted on chinese cabbages cultivated in summer in alpine area of
Gangwon province from 1993 to 2010, to develop disease forcasting system and to find
control measures based on early diagnosis and elucidation of disease ecology. Viral
diseases occurred from late July to mid-September showing necrotic spots on leaves and
malformation as major symptoms. Brittle root rot occurred from mid-July to early
September. Downy mildew was observed in 1993 to 1998, most severely in early July to
mid-August, and decreased thereafter. Club root disease was observed highest in
mid-June, late July, mid-August, and mid-September. Soft rot started from late June, and
reached its peak twice, late July and early August, respectively. Viral disease, brittle root
rot and club root tended to decrease year after year, but soft rot showed an increasing
trend. Monthly mean temperature of June to September in alpine areas was 15.1C in
1993 and 19.2C in 2010, showing consistent increase with 4.1 difference. Rainfall
amount was decreased in a period of 4~5 years from 1993, and then gradually
decreased after 2003. Club root disease occurred severely in Samcheok-si with 22l.4ha in
2000, Pyeongchang-gun with 220.2ha in 2003, and Jeongseon-gun 244.5ha in 2005, and
decreased after 2006. Further researches are needed to be done on development of
resistant varieties, establishment of economically-feasible crop rotation systems, and

development of pretreatment methodologies of fungicides onto seeds and seedbeds.
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3 1. vpo]# g (9] - THFE, %)
- 6 74 8d 94
z 3} & = 3} & z 3} ¥ z 3}
1993 46 11 06 78 08 25 64 180 48 158 0
1994 07 10 90 28 15 430 550 390 378 210 0
1995 04 20 32 28 45 56 64 209 257 119 70
1996 138 88 35 18 124 303 205 273 295 318 130
1997 25 37 88 76 116 17 92 61 108 66 280
1998 04 45 00 64 48 34 15 125 05 278 221
1999 04 01 09 107 85 62 33 102 89 115 140
2000 - - 08 17 45 41 21 33 109 185 -
2001 03 10 11 14 16 41 33 25 67 67 66
2002 - 07 01 02 03 15 21 26 52 63 74
2003 - - 07 08 08 02 04 06 26 32 38
2004 03 09 03 02 01 14 07 00 26 16 06
2005 10 08 04 04 03 08 07 06 19 13 06
2006 - 07 07 06 05 04 04 05 02 08 14
2007 - 06 03 00 02 03 05 06 06 06 -
2008 - 05 13 07 06 04 05 06 06 06 -
2009 - 02 12 14 03 02 01 01 00 00 0
2010 00 00 00 00 00 00 00 00 00 - -
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¥ 2. mgn=x (29 . AHFE, %)
- 6 i 74 i 8 i 94 i
= 3} 23 = 3} A = 3} A = 3}
1993 0.0 0.6 0.2 42 0.0 0.3 0.0 1.0 0.0 0.2 0.0

1994 0.0 0.0 0.0 5.0 4.7 4.8 04 0.0 0.0 0.0 0.0

1995 0.1 0.0 0.0 0.2 1.5 175 177 114 145 23 0.2

1996 0.0 0.0 0.0 0.0 0.7 0.0 1.9 0.7 0.0 0.0 0.0

1997 0.0 0.0 0.4 6.0 7.8 0.9 2.8 0.5 0.4 0.6 0.0

1998 0.0 0.0 0.0 10.5 1.3 0.3 7.0 2.7 1.5 1.3 0.1

1999 0.0 0.3 0.4 0.0 0.4 0.7 0.0 0.2 0.0 0.3 0.5

2000 - - - 0.1 0.1 0.1 0.0 0.0 0.0 0.0 -
2001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2002 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003 - - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6

2004 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2005 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2006 - 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2007 - 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 -

2008 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2009 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - -
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6 74 84 94

X3 3} <3 3 3} A = 3} A = =
1993 0.1 0.0 0.0 8.1 0.0 0.2 0.0 2.5 7.9 0.3 0.0

1994 0.0 0.0 4.5 7.5 1.3 396 432 289 133 0.0 0.0

1995 0.0 0.0 0.3 0.0 6.3 42 0.7 59 2.5 0.9 0.0

1996 0.0 1.5 0.0 0.0 6.0 55 111 202 118 1.9 13.6

1997 0.0 0.0 2.5 44 0.0 24 0.0 0.0 0.0 3.7 0.0

1998 0.0 0.0 2.0 1.0 1.0 2.0 0.0 3.0 0.0 0.0 0.0
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e 64 74 54 ok
T % 3} 1 % 3} & z 3t A % 3f
1993 - - - - - - - - - - -
1994 - - - - - - - - - - -
1995 - - - - - - - - - - -
1996 - - - - - - - - - - -

1997 0.8 2.3 0.7 3.8 0.0 04 6.8 0.0 3.9 9.8 1.3
1998 17.0 6.2 6.3 0.0 9.0 0.0 5.1 1.1 7.0 16.4 9.3

1999 1.2 31 0.0 0.0 1.9 3.8 11.1 0.4 44 - 5.6
2000 - - 0.0 0.0 10.5 0.0 144 1.1 0.6 0.0 -

2001 1.9 4.0 1.4 1.7 1.9 0.0 0.0 0.0 0.0 1.0 1.9
2002 - 25 3.2 2.2 1.2 0.0 2.7 5.3 72 5.7 4.2
2003 - - 2.7 2.0 1.3 0.0 0.9 1.8 1.4 3.2 5.0

2004 5.6 2.1 0.0 3.6 7.1 0.0 0.7 1.3 3.5 - -
2005 0.9 3.0 3.2 2.8 2.3 1.9 73 12.6 4.2 - -

2006 - 0.9 0.9 1.8 2.7 0.5 0.6 0.7 0.0 0.3 0.6
2007 - 0.4 0.5 0.5 0.2 0.7 1.7 2.6 1.8 1.0 -
2008 - 1.3 2.3 0.0 1.5 12.2 74 2.6 1.8 1.0 -

2009 1.3 1.3 0.9 0.4 0.8 1.6 0.1 0.1 0.5 1.6 1.6
2010 0.0 3.2 2.2 1.5 1.5 1.9 1.3 3.4 3.3 - -
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o6 AUE A NG A Be) se] G WY (¥9]: ha)

T 1996 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
e - - 10 41 8 8 65 69 75 95 87 22 25
=3l - - - - - - - - - - - - -
e 4 224 768 568 456 48 499 54 71 76 87 843 303
] - 33 2214 1528 160.7 1433 1056 916 818 824 16 - -
El 1 21 35 115 25 45 82 14 06 01 03 05 06
374 05 204 66 44 63 13 157 76 15 24 09 1 12
<4 - 4 62 73 68 9 120 1206 9% 8 68 64 63
e - 152 427 47 8 2202 1757 955 64 486 709 204 202
A - 37 127 217 93 111 176 2445 19 251 09 06 47
3hd - - - - - 3 - - 13 04 02 - -
FT - - - - 12 37 10 22 33 22 7 34 -
QA 1 539 18 155 16 165 8 51 4 3 15 05 03
A - - 42 21 08 04 05 05 12 13 - 01 05
ofof ) ) ) _ _ ) ) ) ] ] ] - i
Al 6.5 127 457.9 3835 399.4 643.7 5762 692 401.6 3445 264.1 139.2 89.1
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