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Abstract

BACKGROUND: This study aimed to evaluate the
combined effects of three components (NPK) of chemical
fertilizers with basal application of compost on soil
organisms.

METHODS AND RESULTS: The soil was treated with
five treatments continuously for 15 years: control, PK, NK,
NP and NPK. The application of N increased plant growth
or biomass, and enhanced organic matter content in the
soils. Levels of microbial phospholipid fatty acids (PLFAs)
in the soils did not show marked differences among the soils
treated with different treatments. However, the principal
component analysis showed the changes in the structure of
the microbial community in the soil, depending on
treatments added. Nitrogen application caused a decrease of
pH and an increase of EC in the soils, and these
environmental stresses appeared to offset the promoting
effect of increased organic matter content on microbial
abundance. The abundance of bacterivorous nematodes
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was the highest in the soils after treating NPK; however, the
abundance of fungivorous nematodes was unaffected.
There was no significant correlation between the
abundances of microbial groups and their feeders. Organic
matter content was significantly correlated with the
abundance of nematodes in the soils.

CONCLUSION: Our results showed that chemical
fertilizers affect the soil food chains through both biotic and
abiotic factors, and a trophic cascade in the soils may not
occur in response to long-term fertilization.

Key words: Collembola, Microarthropod, Nematode,
PLFA
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Table 1. Chemical properties of soils affected by fertilization

PH EC OM NOs5 Av. P,Os K Ca Mg

(1:5) (dS/m) (g/kg) (mg/kg) (mg/kg) Ex. cation (cmolc/kg)
Control 7.1a 0.8¢c 15.2b 9.4b 218.3b 3.0a 6.9ab 1.5¢
PK 7.2a 1.1bc 18.8ab 8.1b 644.0a 4.2a 6.4b 2.5b
NP 6.7ab 1.9ab 19.9a 147.9a 594.0a 0.1a 7.8a 3.1a
NK 5.9b 1.9ab 19.8a 123.9a 163.9b 4.1a 6.2b 1.7¢c
NPK 6.3b 2.4a 20.7a 135.7a 634.4a 0.6a 6.9ab 2.8ab

Means followed by different letters are significantly different from one another (P < 0.05) as determined by LSD

(least significant difference) multiple comparison test.
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Fig. 1. Fruit yield and shoot length of pepper affected by
application of chemical fertilizers.

Means followed by different letters are significantly
different from one another (P < 0.05) as determined by
LSD (least significant difference) multiple comparison
test.
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Fig. 2. Principal component analysis of phospholipid fatty
acid in soils.
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Table 2. Phopsholipid fatty acid indicators of microbial groups and environmental stress

Gram-/  Aerobic/  Saturated/  Cyclo/ Fungi  Bacteria  Actino AM Total
Gram+  Anaerobic Unsaturated Precursors (nmol PLFA /g soil)

Control 0.5a 1.1a 1.8a 0.8b 1.0a 12.9a 2.8a 2.2a 27.8a
PK 0.5a 0.9a 2.0a 0.9b 0.8a 13.3a 3.3a 2.0a 30.2a
NP 0.5a 0.9a 1.7a 0.8b 1.0a 12.8a 2.9a 2.1a 30.3a
NK 0.6a 0.7a 2.0a 1.1a 1.2a 13.6a 24a 1.8a 25.3a
NPK 0.5a 1.1a 1.8a 0.8b 1.0a 12.9a 2.8a 2.2a 27.8a

Means followed by different letters are significantly different from one another (£ < 0.05) as determined by LSD

(least significant difference) multiple comparison test. actino, actinomycetes; AM, arbuscular mycorrhizal fungi,

PLFA; Phospholipid fatty acid.

Table 3. Abundance of nematodes and microarthropods affected by fertilization

Nematodes (ind/g)

Microarthropods (ind/100 mL)

Bacterivores Fungivores Collembola Oribata Mesostigmata
Control 1.0c 0.2a 0.4a 2.5¢ 0.5a
PK 1.6bc 0.2a 1.5a 12.7ab 1.9a
NP 2.1ab 0.3a 1.5a 13.3ab 1.3a
NK 1.5bc 0.2a 0.0a 3.9bc 0.4a
NPK 3.1a 0.3a 1.2a 16.4a 1.3a

Means followed by different letters are significantly different from one another (P < 0.05) as determined by LSD

(least significant difference) test.
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Fig. 3. Correlations between components of soil ecosystem.
Solid lines indicate significant correlations and dotted lines indicate insignificant correlations.* P < 0.05, ** P < 0.01.
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