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Effects of different fertilizer treatments on ecological characteristics of
microorganism in chemical fertilizer omission paddy soil

ZHANG Qi-chun  WANG Xue-qin SHI Ya-nan WANG Guang-huo*
College of Environmental and Resources Science  Zhejiang University / Zhejiang Provincial Key Laboratory of
Subtropic Soil and Plant Nuirition Hangzhou 310029  China

Abstract The effects of different fertilizer treatments on soil ecological characteristics of microorganism of fertilizer omis-
sion plots CK and whole NPK plots NPK in a long-term fertilization experiment for rice were investigated. The re-
sults show the soil enzyme activity and microbial biomass C were significantly increased under the fertilization and
organic manure has much larger effect than that of the pure chemical fertilizers CF . The application of organic manure
in the CK soil and the NPK soil has similar effect on enzyme activity and microbial biomass C. The results of PLFAs show
the composition of the microbial community of the CK soil is changed by different organic fertilization treatments. Organic
manure application has substantial impact on the microbical diversity of the soil. It mainly increased the mole percentage
of the PLFA biomarker unsaturated fatty acids cyclopropane cy19:0 for bacteria and fungi and reduced the 10 Mel8:0
mole percentage of the PLFA for actinomycetes.
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Table 1 The urease activity in different fertilizer treatments
mg/g mg/g
Urease activity Acid phophatase activity
Soil Treatment 2 5 9 ) 5 9
2nd week Sth week 9th week 2nd week Sth week 9th week
CK -F 1.86 d 3.74 ¢ 1.20d 4.96 ¢ 5.25b 4.88 b
CF 2.13 ¢ 3.93b 1.36 ¢ 5.63 b 5.9b 5.27b
PM 2.57 a 4.05b 1.79 b 6.45 a 7.71 a 7.08 a
RS 2.02b 4.48 a 1.91a 6.14 a 7.22 a 6.99 a
NPK -F 1.77d 3.91d 1.60 d 5.18 ¢ 5.54 ¢ 5.08 d
CF 2.11 ¢ 4.57 ¢ 1.88 ¢ 5.85b 6.37b 5.63 ¢
PM 2.73 a 4.86 b 2.11b 6.50 a 8.00 a 6.57b
RS 2.13b 5.03 a 2.41 a 7.02 a 8.18 a 7.07 a
Note 5% Values followed by different letters in the same column mean significant at 5% level.
2.2
McGill 7
16 1
PM RS
CF -F NPK CK
CK
CK
2 CF 4 NPK
PM RS 6
600 R00 -
53400 -V%\:i %g 500 F
é%sm-r/\z\{‘l %% 400 |
5 R T s S
2% 00| =& -F—a— CF—e— R§—=— PM
—4— -F—— F—— RS5——PM 10¢G |
S S S — o . . . -
1 2 3 4 5 6 7 9

1

2 3

4

5

6

7 8

JEFE| A (wk) Incubation time

1

9

B3R 1) 8] (wk) Incubation time

Fig.1 Soil microbial biomass carbon in soils under different fertilizer treatments
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Table 2 The number of soil microorganism in the fertilization treatments during the incubation
Incubation time Treatment Bacteria Fungi Actinomycetes Total
2 -F 15.00 ¢ 0.27 ¢ 2.70 a 17.97 ¢
2nd week CF 21.00 ¢ 0.34 ¢ 2.40 a 23.74 ¢
PM 92.00 b 4.10 a 1.90 b 98.00 b
RS 129.00 a 2.60 b 1.50 b 133.10 a
5 -F 16.00 b 0.24 b 2.80 a 19.04 b
5th week CF 25.00 b 0.48 b 2.90 a 28.38 b
PM 131.00 a 4.50 a 2.40 a 137.90 a
RS 154.00 a 3.80 a 1.90 b 159.70 a
9 -F 13.00 b 0.20 ¢ 2.40 a 15.60 b
9th week CF 18.00 b 0.27 ¢ 2.50 a 20.77 b
PM 87.00 b 3.30 a 1.70 b 92.00 a
RS 103.00 a 2.70 b 1.50 b 107.20 a
Note 5% Values followed by different letters in the same column mean significant at 5% level.
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Fig.2 Mole percentage of PLFAs of the CK soil under different fertilization treatments
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Fig.3 Mole percentage of PLFAs in three microorganisms in soil

under different fertilization treatments
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Fig.4 PCA showing variations in PLFA pattern in soil

under different fertilizer treatments
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