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Changes in Soil Biota Affected by the Application of Organic Materials in
Reclaimed Upland and Paddy-converted Soils Cultivated with Korea Ginseng

Jinu Eo, Kee-Choon Park*, and Byung-Ryul Yeon

Department of Herbal Crop Research, Rural Development Administration, 80 Bisanri, Eumseong, Chungbuk 369-873, Korea

Cultivation of Korea ginseng in newly reclaimed and paddy-converted fields has been increasing, and
evaluation of organic amendment effectiveness is needed in the two soil types. Soil organisms influence
organic matter decomposition, and their responses to applications of organic matter were studied. De-oiled
cake and compost were applied at 20 Mg ha" and 40 Mg ha' in both soil types. Changes in microflora were
assessed by analyzing phospholipid fatty acid (PLFA). The abundance of nematodes and microarthropods was
measured. Microbial PLFA indicators for microorganisms and microarthropod abundance were greater in
reclaimed upland than in paddy-converted soil. There were few differences in the microflora and fauna of
reclaimed uplands, regardless of treatment. In paddy-converted soil, the abundance of Oribatida was increased
by the application of compost at 20 Mg ha™ and was correlated with PLFA indicators of fungi. The results
suggested a minimal influence of organic amendments in reclaimed upland, because the organic matter
content and abundance of soil organisms are low in mineral soils. In paddy-converted soil, the effects of organic
amendment differ among different soil organisms, and soil properties are important mediators of the effect.
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g Qe sk o] AtA| 9lem (Park et al,
1982), thefgk EH|9] Algo] Qlike] sl v|A= I
of et A7t BE|Qt} (Kang et al., 2009; Nam et al.,
2002). E3h HAFS| Aite] tigt {7189 aate Aty
Qlom (Kim et al,, 2010; Lee et al,, 2003), 2|=tof|A=
al=3ke] Alel] f7 15 o83k 7 HarE|Qirt (Nadeau
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TR 2 EAES] S4olu e BEGY Hilks
Uet= ARE Alsd = Aok (Schloter et al., 2003).
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Table 1. Chemical composition of applied organic materials.
Organic material Total N P05 KO CaO MgO
%
De-oiled cake 3.89 221 1.35 0.89 1.01
Compost 1.13 0.58 2.04 1.99 0.69
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Fig 1. Principal component analysis based on the microbial
PLFA analysis. C and D indicate compost and de-oiled
cake, respectively.

Table 2. Chemical characteristics of soils affected by organic amendments in the reclaimed upland and paddy-converted soils.

Exch. Cation

pH EC oM C/N  NOs3-N Avail. P,Os
Mg Ca
(1:5) dS m’ g kg'] ----- mg kg'l ---------------- cmol, kg'] ———————————
Reclaimed upland field
Control 6.1a 0.2b 1.7¢ 0.6c 2.3a 74.5a 0.2a 1.6a 43a
Deoiled cake (20 Mg ha™) 6.1a 0.2b 2.2b 0.7bc 2.7a 61.3a 0.2a 1.7a 43a
Deoiled cake (40 Mg ha‘l) 6.2a 0.2b 2.2b 0.7bc 2.5a 66.4a 0.2a 1.7a 4.6a
Compost (20 Mg ha‘l) 5.9a 0.2b 2.5ab 0.8ab 32a 40.4a 0.1ab 1.3ab 3.7a
Compost (20 Mg ha‘l) 5.8a 0.4a 2.8a 0.9a 2.5a 47.7a 0.1b 1.1b 4.4a
Paddy-converted field
Control 5.6a 0.5b 12.2a 3.2a 15.7b 73.8a 0.1b 1.1bc 4.2a
Deoiled cake (20 Mg ha‘l) 5.8a 0.5b 13.9a 3.5a 8.4b 75.5a 0.1b 1.1bc 4.3a
Deoiled cake (40 Mg ha‘l) 6.0a 0.5b 16.3a 3.8a 11.8b 51.8a 0.1b 1.3a 4.9a
Compost (20 Mg ha™) 5.9a 0.5b 13.8a 3.5a 12.3b 48.8a 0.1b 1.1ab 4.1a
Compost (20 Mg ha™) 5.1b 0.9a 16.2a 3.9a 56.8a 70.6a 0.3a 0.9¢c 2.7a
t-test * sk sk sk sk ns ns sk ns

"Values indicated by the same letter within the same field are not significantly different according to LSD test (P>0.05). The
significance (t-test) between the 2 types of soils is presented as *(P<0.05) and **(P<0.01).
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Table 3. Changes in microbial characteristics based on PLFA analysis.

Gram-/ Cyclo/ Fun Bac Act Total
Gram- Sat/ unsat pre
---------------- nmol PLFA soil g'l e
Reclaimed upland field
Control 1.2a' 2.2ab 0.6a 0.8a 2.2a 0.6a 7.3a
Deoiled cake (20 Mg ha‘l) 1.0a 2.9a 0.8a 0.8a 2.0a 0.6a 6.4a
Deoiled cake (40 Mg ha‘l) 1.2a 2.7ab 0.9a 0.8a 1.9a 0.5a 6.2a
Compost (20 Mg ha™) l.1a 1.7b 0.6a l.1a 2.5a 0.6a 7.5a
Compost (20 Mg ha™) 1.3a 2.0ab 0.6a 1.2a 2.1a 0.5a 7.0a
Paddy-converted field
Control 0.6a 2.7a 0.8a l.4a 7.5a 1.6a 20.6a
Deoiled cake (20 Mg ha‘l) 0.6a 3.2a 0.9a 1.7a 7.1a 1.5a 20.7a
Deoiled cake (40 Mg ha‘l) 0.6a 2.8a 0.8a 1.9a 9.0a 2.3a 25.7a
Compost (20 Mg ha) 0.6a 2.7a 0.8a 1.8a 8.5a 2.0a 24.3a
Compost (20 Mg ha™) 0.6a 2.7a 0.8a 1.9a 9.1a 2.2a 25.6a
t-test ek ns * ek sksk ek sksk

"Values indicated by the same letter within the same field are not significantly different according to LSD test (P>0.05). The

significance (t-test) between the 2 types of soils is presented as *(P<0.05) and **(P<0.01). ‘Gram-’, gram-negative bacteria;

3 >

‘Gram+’, gram-positive bacteria;

sat’, saturated fatty acids; ‘unsat’, unsaturated fatty acids; ‘cycl’, cyclo fatty acids; ‘pre’, the

precursors of cyclo fatty acids; ‘fun’, fungi; ‘bac’, bacteria; ‘act’, actinomycetes.
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Table 4. Abundance of nematodes and microarthropods in the presence of organic amendments in reclaimed upland and

paddy-converted soils.

Bzz;e;t\;czlr;us F;:Iizzz'sls Collembola Oribatida Mesostigmata

--------------- TGV ) 001 D —
Reclaimed upland field
Control 0.4a" 0.la 1.1a 1.3a 0.6a
Deoiled cake (20 Mg ha'l) 0.4a 0.la 2.9a 0.5a 0.2b
Deoiled cake (40 Mg ha'l) 0.5a 0.3a 2.7a 0.5a 0.0b
Compost (20 Mg ha'l) 0.4a 0.4a 2.5a 0.8a 0.0b
Compost (20 Mg ha'l) 0.3a 0.2a 1.7a 1.9a 0.1b
Paddy-converted field
Control 0.9a 0.3a 2.5a 1.3b 0.2b
Deoiled cake (20 Mg ha‘l) 0.4a 0.3a 3.3a 4.3ab 0.1b
Deoiled cake (40 Mg ha‘l) 0.4a 0.3a 1.3a 4.4ab 0.0b
Compost (20 Mg ha‘l) 0.9a 0.3a 3.9a 1.7b 1.0a
Compost (20 Mg ha‘l) 0.6a 0.3a 3.7a 6.5a 0.4b

t-test ns ns ns ** ns

"Values indicated by the same letter within the same field are not significantly different according to LSD test (P>0.05). The
significance (t-test) between the 2 types of soils is presented as *(P<0.05) and **(P<0.01).
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