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Effects of Organic Materials on Soil Organisms in a Korean Ginseng Field

Jinu Eo, Kee-Choon Park*, Sung-woo Lee, Yeoung-Seuk Bae, and Byung-Ryul Yeon

Ginseng Research Division, Rural Development Administration,

The aim of this study is to evaluate the effects of organic materials on soil organisms. Changes in the
community structure, and population density of soil organisms (microbes, nematodes, and microarthropods)
were studied in a Korean ginseng field. Phospholipid fatty acids analysis showed that the relative abundances
of bacteria, fungi, and actinomycetes did not differ significantly. The aerobes/anaerobes ratio was the lowest
in soils amended with leaf mold, indicating that the decomposition speed was slow. Further, the addition of
leaf mold to the soil enhanced the saturated/monounsaturated fatty acid ratio and cyclopropyl fatty
acid/precursor ratio, which indicated an increase in environmental stresses. Application of pig manure
compost (PMC) had positive effects on the population density of nematodes, and negative effects on that of
oribatid mites. The population densities of nematodes, and microarthropods remained relatively low in the
plots that had been treated with leaf mold or pig manure compost. It is suggested that pre-planting soil
management directed at enhancing the biological decomposition efficiency should be continued over a long

period to increase the soil bioactivity in virgin soils
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Table 1. Elemental composition of leaf mold and pig
manure compost (PMC).

Parameter T-N P,0s CaO K.O MgO
%

Leaf mold 0.57 0.36 0.71 0.62 1.08

PMC 232 3.28 13.18  2.56 1.81
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Table 2. Chemical characteristics of soils affected by application of leaf mold and pig manure compost (PMC).

Microbial group

e e s Sl %—cﬂ‘ﬂ] 30 ¢

Parameter pH EC oM Av. P,Os K Ca Mg Na
1:5 dS m" % mg kg'1 ------------------- cmol, kg"1 -------------------
Control 5.6 0.16 0.20 73 0.11 2.76 1.01 0.10
Leaf mold (15 t ha'l) 5.7 0.22 0.53 74 0.12 3.09 1.09 0.10
Leaf mold (30 t ha'l) 5.6 0.31 0.85 118 0.16 2.87 1.27 0.10
PMC (15 t ha'l) 6.9 0.48 0.78 254 0.19 3.71 1.31 0.18
PMC (30 t ha'l) 7.1 1.14 1.72 511 0.60 445 1.56 0.29
LSDo.05 0.87 0.33 0.90 135.2 0.29 0.88 0.40 0.07
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Fig. 1. The microbial community (A), and the main ratio
indexes (B) based on the analysis of phosphor-
lipid fatty acids extracted in Korean ginseng field
amended with leaf mold and pig manure com-
post (PMC). Data with the same letter indicates
no significant difference, and data with different
letter indicates significant difference at 0.05 level
according to Duncan test. Envor bars indicate
standard deviation.
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Fig. 2. Population density of total nematodes affected by
application of leaf mold, and pig manure compost
(PMC). Data with the same letter indicates no
significant difference according to Duncan test.
Enror bar indicates the standard error of the mean.
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Table 3. Population density of microarthropods affected by application of leaf mold, and pig manure compost (PMC).

Parameter Collembolans Oribatid mites Prostigmatid mites
N 100 mL"

2009/6/15

Control 0.44+0.29 1.44+0.11°" 0.56+0.29
Leaf mold (15 t ha) 0.33+0.33 1.00+0.19 0.44+0.44
Leaf mold (30 t ha™) 0.56+0.22 1.89+0.40 0.22+0.11
PMC (15 t ha™) 1.00+0.67 0.00+0.00° 0.00+0.00
PMC (30 t ha™) 0.44+0.44 0.56+0.29° 0.44+0.29

2009/8/17

Control 0.22+0.11 5.33+2.04° 0.220.22
Leaf mold (15 t ha™) 0.22+0.11 1.2240.11° 0.67+0.51
Leaf mold (30 t ha™) 0.78+0.40 0.78+0.78" 0.89+0.44
PMC (15 t ha™) 0.22+0.11 0.67+0.33° 0.22+0.11
PMC (30 t ha™) 1.56+1.39 0.30+0.19" 0.56+0.40

"Means of samples followed by the same letter within a column are not significantly different (P < 0.05, n = 3). Treatment

means and standard error are presented.
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