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ABSTRACT

This study was conducted to develop a planned site management technique for
re-cultivating of ginseng in a rain-shelter greenhouse in a short period time. The
densities of root rot pathogens and antagonistic microorganisms in soil, soil
chemistry, and growth characteristics and microclimate of ginseng were investigated
according to the planned site management technique. The cultivate site from which
6-year-old ginseng roots were harvested in 2019 underwent management for a
duration of two years. In 2020, the treatments included: soil fumigation — rice
straw — rye (T1), sudangrass — soil fumigation — antagonistic microorganisms (T2),
(wheat bran + moisture + plastic cover) — (antagonistic microorganisms + rice
straw) (T3), and sudangrass — rye (T4), and in 2021, the treatments included:
sudangrass (T1), antagonistic microorganisms + rice straw (T2), antagonistic
microorganisms + rice straw (T3), and sudangrass (T4). Soil chemistry analysis
indicated that EC and NOs-N levels were lower after treatment in 2024 compared
to before treatment in 2020. The root rot pathogen C. destructans was mostly
undetectable across all treatments each month, while £ solani was not found in any
treatments during the same period. After four years, the survival rate of
underground growth was higher in treatments T1 and T2 (60.1 to 62.1%) compared
to T4, with T2 exhibiting the longest root length, both T1 and T2 exhibiting the
longest taproot length and the thickest root diameter, and T2 exhibiting the
heaviest root weight. The occurrence of root rot was minimal in T2 and T3 for
2-year-old ginseng, in T1 and T2 for 3-year-old ginseng, and across all treatments
for 4-year-old ginseng. Consequently, T2 was deemed suitable for the management
method of the planned site based on the overall assessment of underground growth,
survival rates, and root rot occurrence.
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EC OM AvPO Ex.Cations(cmol‘/kg) NO;-N
@Gm @ gk K Cd Mg N o

T1~T4 60 174 4 47 023 104 66 019 64

65 026 99 59 0.6 80
56 026 97 62 017 141
163 035 95 6.2 0.16 183
106 030 98 63 0.15 232
70 015 78 50 0.6 43
48 013 71 48 0.18 48
93 018 78 52 019 63
61 015 79 53 0.18 69
93 023 91 55 015 67
47 019 91 56 0.12 29
88 024 92 55 012 54
65 023 93 56 014 49
101 022 96 58 0.17 84
99 018 93 59 013 34
141 024 96 57 0.14 64
95 021 69 58 0.15 58
107 020 78 46 0.3 43
102 018 79 50 0.14 43
176 021 79 48 0.13 46
112 020 80 50 0.16 41

d= A2  pH

2020.03.06.
A=z
2020.10.06. T1 6.6 1.07

T2 6.4 148
T3 69 148
T4 6.0 172
2021.10.15. T1 6.8 0.17
T2 6.8 0.19
T3 69 021
T4 6.7 0.18
2022.10.06. T1 64 084
T2 6.4 043
T3 65 0.64
T4 6.2 0.62
2023.10.06. T1 5.8 1.16
T2 5.8  0.60
T3 5.9 0.89
T4 5.7  0.83
2024.10.14. T1 6.3  0.66
T2 6.3 0.71
T3 6.4 0.70
T4 6.0 1.02
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2020 T1 51.1 15.5 334
T2 53.5 174 29.1
T3 44.6 16.8 38.6
T4 51.0 16.8 32.3
2021 T1 53.6 24.3 221
T2 50.3 24.8 249
T3 49.7 25.1 251
T1 52.6 259 21.5
2022 T1 455 18.0 36.5
T2 49.1 18.0 32.9
T3 455 189 35.7
T1 440 18.1 379
2023 T1 45.8 16.6 37.6
T2 44 4 17.0 38.6
T3 43.4 15.8 40.9
T1 45.7 16.2 38.1
2024 T1 45.8 16.1 38.2
T2 46.8 16.1 37.1
T3 45.8 15.2 39.0
T1 48.3 14.6 37.1
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/Y 3/20 4/19 5/18 6/14 7/15 8/14 9/13 10/14
T1 - - - - - - - ¥
T2 - - - - - - - -
T3 - - - - - - - -
T4 - - - - - - - -
- F. solani
T FE solani
/Y 3120 4/19 5/18 6/14 7/15 8/14 9/13 10/14
T1 - - - - - - - -
T2 - - - - - - - -
T3 : - - - : - - -
T4 - - - - - - - -
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(/Y 320 419 518 614 715 814 913 1014
T1 10 09 ND 21 191 29 22 ND
T2 ND 10 ND 30 ND 06 49 ND
T3 06 25 13 31 ND 39 165 ND
T4 04 07 ND 23 14 09 19 ND

Tl : EFEZOGED-0Z-5d T2 SRRSO Adn g
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AN HIZHY B9 U A mle) A AR ® 63 2k AM 1]
2]z Hlestg o 712 13.0~26.7C, AL 13.8~24.8C, Au&E= 721~
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E 6. A4 BI7FE sk W w713C 22~ 24 )

=4 e | AUEE | AL | BEYFE | 9% | FEEmd/nd/s)
9 A7 | © % () % mm | mw | #Ax
T1 17.0 72.3 13.8 12.2 0.0 41 173
T2 17.1 72.1 13.9 13.5 0.0 42 172
5 T3 17.0 72.6 13.8 10.9 0.0 41 173
T4 17.1 72.4 14.1 11.9 0.0 45 185
2| 16.8 71.2 17.1 14.8 31.3 309 1,505
T1 224 80.1 18.4 12.6 0.0 32 184
T2 22.5 79.3 18.6 14.1 0.0 32 182
6 T3 22.4 78.4 18.6 12.2 0.0 29 176
T4 22.4 79.0 19.0 12.8 0.0 35 198
2| 222 76.3 22.5 14.2 71.9 263 1,539
T1 26.4 85.4 22.8 13.2 0.0 24 181
T2 26.4 85.6 22.7 13.9 0.0 24 176
7 T3 26.2 85.0 22.8 12.1 0.0 21 164
T4 26.4 86.5 23.4 12.8 0.0 25 190
JF | 261 82.3 25.0 17.1 131.6 225 1,567
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T1 26.6 84.9 24.2 12.7 0.0 13 64
T2 26.7 85.1 24.3 14.2 0.0 13 56
8 T3 26.7 84.2 24.2 11.9 0.0 10 92
T4 26.7 87.6 24.8 12.8 0.0 13 66
20263 82.0 25.7 18.5 112.3 203 1,385
T1 21.9 82.5 20.9 12.3 0.0 13 61
T2 22.0 83.1 21.0 13.9 0.0 12 o7
9 T3 22.0 82.1 20.9 11.1 0.0 9 50
T4 22.0 83.9 214 12.6 0.0 13 29
7| 218 79.2 21.7 16.2 49.0 174 1,258
T1 13.0 83.5 14.4 11.8 0.0 10 44
T2 13.1 84.2 14.5 13.1 0.0 9 43
10 T3 13.0 84.5 14.2 10.6 0.0 37
T4 13.2 84.6 144 12.2 0.0 47
R | 127 81.4 134 14.7 30.0 132 1,017
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2 Tl 90.1 ns13.2 bT 49 b 1.6ns 49ns 2.2 ns 122 ns  23.3 ns

T2 844 144 a 57 a 1.6 5.2 2.4 11.5 23.1
T3 848 150 a 6.3 a 1.6 54 2.4 12.9 21.3
T4 848 145 a 56 ab 17 4.9 2.3 13.1 23.3

3 Tl 844 ns306Db 19.7ab 33 ns 91ns 3.7 ns 178 ns 248 b
T2 80.7 305Db 183 bc 3.2 9.3 3.9 16.5 24.6 b
T3 712 302b 179c¢c 3.3 9.1 3.6 17.7 26.5 a
T4 827 323 a 207a 35 10.5 3.9 18.2 27.0 a

4 Tl 73.3 ns40.0 ns 29.2 ab 4.4 ns 11.3 ab 4.8 ns 199 b 29.6 b
T2 778 399 29.2 ab 44 109 b 438 203 b 29.3 b
T3 63.4 394 276 b 44 11.0 b 4.7 204 b 30.2 b
T4 61.7 43.2 311a 46 115a 5.0 21.7 a 31.7 a

T DMRT at 5% level
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2 T1 9.20 3 0 0 0
T2 9.20 3 0 0 0
T3 9.20 3 0 0 0
T4 9.20 1 0 0 0
3 T1 9.5. 3 0 0 0
T2 9.5. 3 0 0 0
T3 9.5. 5 0 0 0
T4 9.5. 1 0 0 0
4 T1 8.30 1 0 0 0
T2 8.30 1 0 0 0
T3 8.30 1 0 0 0
T4 8.30 3 0 0 0
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3 T1 - 16.2a 83 nsllda 74a 1 0 1
T2 - 157a 738 10.3 ab 5.0 b 1 0 1
T3 - 130 b 7.9 93 b 44D 0 0 3
T4 - 150 a 8.0 99b 43D 0 0 3
4 Tl 621a 155ab 75a 138a 101D 1 1 1
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