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Effect of Different Fertilizer Treatments on Soil
Microbes and Ammonium Oxidizing Bacterial Community in
a Calcareous Purple Paddy Soil
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Abstract: [Objective] In order to better understand the important role of different fertilizer systems on soil fertility buildup
and evolution, the soil microbes and ammonium oxidizing bacterial community under different long term fertilizer treatments were
studied. [Method] Based on the N, P, K long-term fertilizer application field experiment on a calcareous purple paddy soil which
was set up in 1982 in Chuanshan district, Suining city, Sichuan province by the Soil and Fertilizer Institute of Sichuan Academy of
Agricultural Sciences, the influence of M, MN, MNP, MNPK, CK, N, NP and NPK fertilizer treatments on soil microbes and
ammonium oxidizing bacterial community structure were analyzed by using the dilution plate counting method or most probable
number method (MPN) and denaturing gradient gel electrophoresis (DGGE), respectively. [Result] The treatments receiving any

fertilizer application tended to increase the number of soil microbes and alter the ammonium oxidizing bacterial community
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compared with the control (no fertilizer treatment). Among the eight fertilizer treatments, soil samples from the treatments of
chemical fertilizers in combination with farmyard manure acquired higher soil microbial numbers and more complex ammonium
oxidizing bacterial community structure than those receiving chemical fertilizers alone. The principal component analyses (PCA) of
ammonium oxidizing bacterial community structure showed that the eight fertilizer treatments were grouped into two PCAs. In the
soil after rice harvested, PCA1 included NP, NM, NPM and NPKM fertilizer treatments, PCA2 included of CK, N, M and NPK
fertilizer treatments. In the soil after wheat harvested, PCA1 included by M, NM, NPM and NPKM fertilizer treatments. PCA2
included CK, N, NP and NPK fertilizer treatments. The richness of ammonium oxidizing bacterial community in PCAlwas higher
than that in PCA2 and also higher in the soil after rice harvested than that after wheat harvested. [ Conclusion] The results indicated
that different fertilizer treatments resulted in changes of soil microbe number and ammonium oxidizing bacterial community.

Furthermore, chemical fertilizers (N, NP, NPK) combined with farmyard manure were beneficial to increase the soil microbes, enrich

ammonium oxidizing bacterial community, and maintain the soil bio-fertility.

Key words: Long-term fertilization; Calcareous purple paddy soil; Soil microbes; DGGE; Ammonium oxidizing bacterial
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Table 1 Nutrient status of the calcareous purple soil from the long-term fertilizer experiment prior to study

SR ==l pH AW 2K & 2 AR AR AR S
Soil type oM TN TP TK  Alkali-hydrolyzable Available Available Slowly available
(kg  (gkgh) (gkg) (gkgh) nitrogen phosphorus potassium potassium
(mg'kg™) (mg'kg") (mg'kg") (mg'kg™)
5 TR KRR £ 8.6 159 1.09 135 2689 66.3 3.9 130.6 699.4
Calcareous purple paddy soil
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Table 2 Effect of long-term fertilization on the number of soil microbes after rice harvest (cfu-g™)

pist] i) e FR EEEREEN) LTUE R AR A Tt 4 A HEMA

Treatment Bacteria Actinomycetes Fungi Azotobacteria Cellulose decomposing Nitrifiers Ammonifers
(X10% (X10% (X10%) (X10% bacteria (X 10%) (X10%) (X10%)

M 1.96¢ 2.94ab 0.91b 0.92ab 0.94ab 1.03¢ 4.71b

NM 2.12¢ 3.48a 1.07ab 0.92ab 0.97ab 1.31b 6.86a

NPM 2.78b 3.78a 1.33a 0.97ab 1.07ab 1.57a 6.85a

NPKM 3.99a 3.82a 1.51a 1.13a 1.23a 1.70a 6.27a

CK 1.45d 1.23¢ 0.92b 0.48¢c 0.58b 0.86¢ 1.16d

N 1.68¢c 1.88bc 0.65b 0.61bc 0.67b 0.54d 3.06¢

NP 1.75¢ 2.05bc 1.04ab 0.67bc 0.73b 0.87¢c 3.05¢

NPK 2.45bc 2.35b 1.29a 0.78bc 0.85b 0.94c 4.01b

Bt 5 R MR RER R 2 5 A WS (Duncan FriZ k= all%: P=0.01) . TR

The same letter after the numbers mean the treatments are not significantly different (P=0.01, LSR test). The same as Table 3
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Table 3  Effect of different fertilization on the number of soil microbes after wheat harvest (cfu'g™)

b3 i) e FR EEREEN) U BT fis e 4 R =R

Treatments Bacteria Actinomycetes Fungi Azotobacteria Cellulose decomposing Nitrifiers Ammonifers
(X10% (X10% (X10%) (X10% bacteria (X 10°) (X10°) (X10%)

M 2.68a 1.02ab 2.37a 0.98b 1.17b 3.97bc 2.88¢c

NM 3.54a 0.99a 3.19a 0.97b 1.28b 4.03bc 3.25b

NPM 3.76a 1.03ab 3.36a 1.01ab 1.34ab 4.45b 3.73a

NPKM 4.07a 1.25ab 3.24a 1.25a 1.67a 5.79a 3.92a

CK 2.09a 0.65ab 1.75a 0.67c 0.57¢ 1.35d 0.78e

N 2.43a 0.27b 1.83a 0.77bc 0.87¢ 1.64d 1.13d

NP 291a 0.89a 2.32a 0.69¢ 0.89¢ 2.20d 2.63¢

NPK 3.38a 0.98a 3.22a 0.84bc 0.94b 3.29¢ 2.68¢
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Fig. 1 DGGE profile of ammonium oxidizing bacterial communities of the soil after rice (A) and wheat (B)
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