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Organic amendment practices can influence diversity and activities of soil microorganisms. There is a need to
investigate this impact compared with other types of materials. This study was carried out to evaluate the long
term effects of chemical and organic fertilizer on soil microbial community in upland field. During the last 11
years green manure, rice straw compost, rapeseed cake, pig mature compost, NPK, and NPK + pig mature
compost were treated in upland soil. Organic fertilizer treatment found with high bacterial colony forming
units (CFUs) as compared to chemical and without fertilizer treatment. There was no significant difference in
the actinomycetes and fungal population. The average well color development (AWCD) value was the highest
in green manure and, the lowest in without fertilizer treatment. Analyses based on the denaturing gradient gel
electrophoresis (DGGE) profile showed that rice straw compost and pig mature compost had a similar banding
pattern while rapeseed cake, NPK, NPK + pig mature compost and without fertilizer treatment were clustered
in another cluster and clearly distinguished from green manure treatment. Bacterial diversity can be highly
increased by the application of organic fertilizer while chemical fertilizer had less impact. It can be concluded

that green manure had a beneficial impact on soil microbial flora, while, the use of chemical fertilizer could
affect the soil bacterial communities adversely.
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Comparison of utilized substrates of the upland soil samples under different treatments. GM: green manure, RSC: rice straw
compost, RC: rapeseed cake, PMC: pig manure compost, NPK: chemical fertilizer, CON: without fertilizer. Data with the
same letter indicates no significant difference at 5 %level DMRT.
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Materials and Methods
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Table 1. The Chemical properties of soil under long term fertilizer treatments.

Exch. Cation

Treatment pH T-C T-N Avail. P,0Os

K Ca Mg

(1:5) g kg g kg"1 mg kg"1 cmole kg'1
Green manure 5.5 13.5 1.3 130 0.09 6.32 0.64
Rice Straw compost 54 17.1 1.5 169 0.64 8.51 1.40
Rapeseed cake 6.1 11.7 1.1 100 0.14 5.57 1.21
Pig manure compost 5.7 17.7 1.5 177 0.44 6.6 1.57
NPK+ Pig manure compost 5.5 12.0 1.1 122 0.24 6.87 1.40
NPK 5.4 9.4 0.9 106 0.17 6.95 1.38
Without fertilizer 52 7.4 0.8 60 0.14 6.27 1.77

Table 2. Microbial populations and soil microbial biomass carbon under long term fertilizer treatment.

Treatment Bacteria Actinomycetes Fungi Soil Cmic content
------------------- (ST (T sV — mg kg
Green manure 7.1a" 6.3a 44a 286.8b
Rice Straw compost 6.9ab 5.9a 4.2a 285.9b
Rapeseed cake 6.8ab 5.9a 4.2a 278.2b
Pig manure compost 6.6ab 6.1a 4.7a 320.1a
NPK+ Pig manure compost 6.4b 6.3a Sa 334.6a
NPK 6.3b 6a 4.6a 199.3¢
Without fertilizer 6.1b 6.3a 4.6a 184.9¢

"Values within a column followed by the same letter are not

significantly different at 5% level by DMRT.
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Fig. 1. Average well color development (AWCD) of soil bacterial community with incubation time for different treatments. GM:
green manure, RSC: rice straw compost, RC: rapeseed cake, PMC: pig manure compost, NPK: chemical fertilizer, CON: without

fertilizer. The variation bar represents standard error (n=3).
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Fig. 2. Comparison of utilized substrates of the upland soil samples under different treatments. GM: green manure, RSC: rice straw
compost, RC: rapeseed cake, PMC: pig manure compost, NPK: chemical fertilizer, CON: without fertilizer. Data with the same

letter indicates no significant difference at 5%]level DMRT.
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Fig. 3. (A) DGGE profile of bacterial 16S rRNA gene fragments of soil samples under different fertilization treatments and (B)
cluster analysis of DGGE banding patterns. Lane: 1 green manure, 2 rice straw compost, 3 rapeseed cake, 4 pig manure compost, 5

NPK + pig manure, 6 NPK, 7 without fertilizer.
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