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ABSTRACT

Some interactions in various soil conditions, numbers of microbial populations, root rot disease development
and rates of spore germiation in three different location of soils were investigated. The calcium and magnesium
contents were higher in replanted fields of ginseng (Panax ginseng) at Goesan. Potassium contents were high in
replanted field at Poonggi and textural class of the soils was silt loam except for silt clay loam in first cultured
field of ginseng at Goesan. For the germination process of Fusarium solani, F. moniliforme, F. oxysporum, and
Alternaria panax, the percentage germination of fungal spores was high in double distilled water and Pfeffer’s solu-

tion as media, whereas the lower rate of germination of spores was observed in soil extracts. Numbers of bacteria
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were high in replanted field soil at Gumsan, and propagules of fungi in replanted fields at Gumsan and Poonggi

were higher than other soils, but higher numbers of actinomycetes were found in the first cultured field of ginseng

at Goesan and Poonggi. Fungistasis was induced by higher microbial populations present in soil that was initiated

when amended with garlic stalk, crushed bean and ginseng leaves. On the other hand, there was no fungistasié i

soil amended with wheat and barley straw, and this tendency was a little difference on the soil sample.

Key words: soil fungi, biological control, ginseng.
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Table 1. Soil characteristics in three different locations

_ . (me/100g) O.M. P:0s Sand Silt  Clay
H
Location K Ca Mg (%) (ppm) p %) (%) (%) Textural class
1% 024 35 05 32 186 52 240 644 116 Siit loam
Gumsan .
D 033 28 07 23 159 45 273 591 136  Silt loam
Goosan H 03 29 14 30 70 49 65 655 280 Silt clay loam
D 025 201 47 1.0 57 57 175 665 160  Silt loam
Poonzgi B 017 39 07 39 167 57 212 658 130  Silt loam
B8 D 065 . 37 09 32 138 48 175 509 226  Silt loam
H®: Healthy plot of soil in ginseng -planted field,
D : Root rot diseased plot of soil in ginseng - replanted field.
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Fig. 1. Germination rates of some fungi on differ-
ent media. AP, Alternaria panax ; ¥S, Fu-
sarium solans ; FM,F. moniliforme ; FO, F.
oxysporum ; PS, Pfeffer’s solution ; PB,
phosphate buffer ; RD, double distilled wa-
ter, and SE, soil extract.
The different letters on bars indicate a si-
gnificant difference (P =0.01) according to
Duncan’s new multiple range test.
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Table 2. Populations of bacteria present in so- 100
ils of Gumsan, Goesan, and Poonggi g0 |
where ginseng was cultivated

No.of bacteria(5X105/g soil ) IS 60
Location Healthy soil Root rot adlseased § o |
soil g
Gumsan 24.6° 153.3% g 40
Goesan 6.7 28.3¢ @
Poonggi 2.17¢ 27.0° é 30
2 Healthy soil ¢ healthy plot of soil in first plan- 20

ted field of ginseng. Root rot diseasd soil : di-

seased plot of soil in replanted field of gin- i0

seng.

® The different letters indicate a significant dif- 0
ference (P =0.01) according to Duncan’s new

multiple range test. Amendment

Fig. 2. Germination rates of some fungi in soil of
root rot diseased plot of ginseng replanted
field at Gumsan-4 weeks -after amended
with 1% (w./w) ground plant materials, na-
tural soil, and sterile soil. _

AP, Alternaria panax ; FS, Fusarium solan ;

Table 3. Numbers of fungal propagules present
in Gumsan, Goesan, and Poonggi
soils where ginseng was cultivated
(5x10°/g sail)

No.of fungal propagules (5X10%/ FM, F. moniliforme ;and FO, F. oxys porum.
Location g: soil) : NS, natural soil ; GS, garlic stalk, CW, cru-
Healthy soil ¢ Root x:)t;lgxseased shed wheat ; CS, crushed soybean ; WS, wh-
. eat straw; BS, barley straw; GL, ginseng
Gumsan 173 106.6% leaves, and SS, sterile soil.
Goesan 93 3.0° -
Poonggi 9.7° 68.3% 100 AP :
° Healthy soil : healthy plot of soil in first plan- 0 3 f'g
ted field of ginseng, Root rot diseased soil :
diseased plot of soil in replanted field of 2 60
ginseng. S 50
b The different letters indicate a significant dif- ]
ference (P=0.01) according to Duncan's new CE w0}
multiple range test. & _
¢ 30 | = -
8 H o
o H ;
Table 4. Populations of actinomycetes in Gum- 20 Eiy _
san, Goesan, and Poonggi soils where £ =B
ginseng was cultivated 10 E: Eg
~ No. of actinomycetes (10%/g soil) o U £2 i? 8
Location = v soile Koot rot diseased NS G6S CW €S WS BS 6L SS
y soil® Amendment
Gumsan g.gat g2e Fig. 3. Germination rates of some fungi in soil of
Goesan T2.1°¢ 136° healthy plot of ginseng first planted field
Poonggi 299¢ 20.8¢ at Gumsan 4 weeks after amended with 1

%(w/ w) ground plant materials, natural
soil, and sterile soil.

AP, Alternaria panax ; FS, Fusarium solans ;
FM, F. moniliforme, and FO, F. oxysporum,
NS, natural soil ; GS, garlic stalk, CW,
crushed wheat ; CS, crushed soybean ; WS,
wheat straw ; BS, barley straw.; GL, gin-
seng leaves, and SS, sterile soil.

? Healthy soil : healthy plot of soil in first plan-
ted field of ginseng, Root rot diseased soil :
diseased plot of soil in replanted field of gin-
seng.

® The different letters indicate a significant dif-
ference (P =0.01) according to Duncan’s new
multiple range test.
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Fig. 5.

root rot diseased plot of ginseng replanted
field at Goesan 4 weeks after amended with
‘1%(w,/ w) ground plant materials, natural
soil, and sterile soil.
AP, Alternaria panax ; FS, Fusarium solans;
FM, F. moniliforme ; and FO, F. oxysporum.
NS, natural soil ; GS, garlic stalk, CW,
crushed wheat ; CS, crushed soybean ; WS,
wheat straw ; BS, barley straw ; GL, gin-
seng leaves, and SS, sterile soil.
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Amendment
Germination rates of some fungi in soil of

healthy plot of ginseng first planted field
at Goesan 4 weeks after amended with 1%

(w/w) ground plant materials, natural soil,

and sterile soil.

AP, Alternaria panax ; FS, Fusarium solani ;
FM, F. moniliforme, and FQ, F. oxysporum.
NS, natural soil ; GS, garlic stalk, CW, cr-
ushed wheat ; CS, crushed soybean ; WS,
wheat straw ; BS, barley straw ; GL, gin-
seng leaves, and SS, sterile soil.
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Germination rates of some fungi in soil of
root rot diseased plot of ginseng replanted
field at Poonggi 4 weeks after amended
with | %(w./w) ground plant materials,
natural soil, and sterile soil.
AP, Alternaria panax ; FS, Fusarium solans
» FM, F. moniliforme, and FO, F. oxysporum,
NS, natural soil ; GS, garlic stalk, CW, cr-
ushed wheat ; CS, crushed soybean ;: WS,
wheat straw ; BS, barley straw ; GL, gin-
seng leaves, and S8, sterile soil.
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Germination rates of some fungi in soil of
healthy plot of ginseng first planted field
at Poonggi 4 weeks after amended with
1%(w./w) ground plant materials, natural
soil, and sterile soil.

AP, Alternaria panax ; ¥S, Fusarium solani
y FM, F. monsliforme ; and FO, F. oxysporum
NS, natural soil ; GS, garlic stalk, CW,
crushed wheat ; CS, crushed soybean ; WS,
wheat straw ; BS, barley straw ; GL, gin-
seng leaves, and SS, sterile soil.
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