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Effects of different fertilization and plastic-mulching on functional diversity of soil

microbial community
HOU Xiao-Jie' WANG Jing-Kuan' * LI Shi-Peng’
1 Shenyang Agricultural University Shenyang 110161 China

2 Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China
Acta Ecologica Sinica 2007 27 2 0655 ~ 0661.

Abstract Soil managements such as fertilization and plastic-film mulching can affect soil quality whilst biology diversity is
a sensitive indicator of it . The paper deals with the effect of long-term fertilization and mulching on the functional diversity
of soil microbial community using Biolog technique. The main results showed that the reasonable fertilization in uncovered
soil could increase the utilization ability of communities for carbon AWCD and improve the functional diversity Shannon
Index . There was a remarkable reciprocation between plastic-film mulching and fertilization which led to the decreases of
utilization rate for carbon sources and richness of microbe and the changes of its evenness. Principal component analysis

PCA and cluster analyses of substrate reactions were analyzed after 48h of incubation. The results indicated that there
were different carbon substrate utilization patterns among different treatments and plastic-film mulching increased the
variance. Carbohydrates and Amino acids were the main carbon resources of microbe utilization and mainly affected by pH

and available K in soil. Organic carbon available N and C/N in soil also had a closed relationship to the microbial
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Table 2 The physicochemical properties of soil samples tested
Treatment TOC  Total N Available N Total P Olsen’s-P Total K Available K Re/n’® Sand Clay Rsc
kg g/kg mg /kg g /kg mg /kg g /kg mg/ kg g /kg g /kg
CK 6.14 9.27 1.36 89.56 0.51 19.31 20.56 90.28 6.84 180.94 247.14  0.73
CK-C = 6.49 9.59 1.34 97.00 0.57 28.31 20.92 74.30 7.16 170.35 223.03 0.76
N4 5.05 8.50 1.43 158.06 0.52 14.23 18.43 57.79 5.94 158.51 261.04  0.61
N4-C 5.44  9.69 2.20 199.00 0.70 49.12 20.71 82.18 4.41 138. 80 241.35  0.58
N4P2 5.25  9.11 1.36 113.76 0.54 24.18 19.72 61.82 6.69 138.12 262.76  0.53
N4P2-C 5.16  9.63 2.65 374.31 0.69 55.96 19.54 86.27 3.62 155.19 246.76  0.63
M4 6.39 16.86 2.30 189.03 2.24 245.00 19.06 455.79 7.35 175.54 247.91  0.71
M4-C 5.94 10.32 1.93 134.49 0.85 109. 66 18.26 183.82 5.34 158.50 226.89  0.70
M2N2 6.14 16.16 2.35 213.05 1.92 231.89 20.90 508.74 6.89 217.84 215.79  1.01
M2N2-C 5.80 9.70 1.77 107.28 0.80 88.67 20.05 114.61 5.48 132.51 246.53  0.54
M2N2P1 6.24 16.28 2.33 195.96 2.23 265.98 19.57 433.43 7.00 174. 14 238.16  0.73
M2N2P1-C 5.66 11.23 2.02 127.02 1.16 155.49 20.94 210.13 5.54 186.69 257.41  0.73
* C Covered with plastic film
2.1 AWCD
AWCD
M4 M2N2 M2N2P1 AWCD 3 AWCD
N4 N4P2 N4p2 AWCD
AWCD CK-C > M4-C > M2N2-C > M2N2P1-C > N4-C > N4P2-C
pH AWCD
3 AWCD
Table 3 AWCD diversity and evenness indices for soil microbial communities in different treatments of plastic mulching and fertilization
Shannon H Shannon E Simpson 1-6
AWCD Shannon index Shannon evenness Simpson index
Treatment
Uncovered Covered Uncovered Covered Uncovered Covered Uncovered Covered
CK 0.42b 0.53a 3.85e 4.25a 0.92d 0.94a 0.98b 0.98a
N4 0.40b 0.11d 4.10d 3.12¢ 0.92d 0.72e 0.98b 0.88d
N4P2 0.47b 0.02d 4.20¢ 3.25¢ 0.95b 0.91b 0.98b 0.95¢
M4 0.78a 0.35b 4.30ab 3.73b 0.95b 0.85¢ 0.98b 0.97ab
M2N2 0.69a 0.29b 4.26b 3.74b 0.9%4c 0.82d 0.98b 0.97ab
M2N2P1 0.71a 0.18¢ 4.35a 3.64b 0.96a 0.89b 0.99a 0.97ab
Duncan p <0.05 Tested by Duncan method the same letters in same column means no

significant difference at p <0.05
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Fig. 1  Cluster analysis and principle components analysis on soil microbial community in different treatments of plastic mulching and fertilization
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Table 4 The regression analysis of principal factor and Shannon
Index with soil physicochemical properties
14 15
Physico-chemical Statistic index
Factor or properties and
Shannon Index coefficient R df P
PC1 0.696 Avail K 0.49 11 0.01
1718 PC2 1.241 pH 0.37 1 0.04
0.245 C/N
AWCD 0.989 Avail N 0.93 11 0.019
H 0.317 C/N 0.83 11 < 0.001
E (1)' (1)?3 ;\(‘;El N0 1 0.002
AWCD o
1-G -0.018 C/N 0.49 11 0.011
AWCD pH
Staddon
pH ’
Shannon Shannon
C/N
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