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Responses of soil microorganisms and soil enzyme activities to different land use

patterns in the water-level-fluctuating zone of the Three Gorges Reservoir region
MA Peng, LI Changxiao” , LEI Ming, YANG Yujing, MA Jun

Key Laboratory for the Eco-Environment of the Three Gorges Reservoir Region of the Ministry of Education, College of Life Sciences, Southwest University,

Chongqing 400715, China

Abstract; The water-level fluctuating zone of the Three Gorges Reservoir (TGR) region contains several different land use
types which have been altered or newly established since the commencement of the dam’s operations. This study sought to
examine the variation of soil microorganisms (the quantity of bacteria, actinomycetes and fungi) , soil enzyme activity, soil
nutrient content and the relationship among these factors under three land-use regimes in the Ruxi river basin area:
grassland, abandoned farmland and farmland. 30 sampling plots from 11 grassland, 16 abandoned farmland and 3 farmland
in Ruxi river basin (a typical region in the TGR area) were set up. All samples were collected in the same month and from
the same elevation to control for seasonal and flooding influences on soil microbiology. Soil samples were collected from the

0—20 cm and 20—40 cm soil layers for each sampling plots. Results showed that there were significant differences among
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land uses in certain soil biochemical properties. Of the three types of land use patterns, abandoned farmland displayed the
highest quantity of bacteria, while the amounts of fungi and actinomycetes were the greatest in grassland. The activity of
hydrogen peroxidase, invertase, protease and urease were also higher in abandoned farmland than in the other two land
patterns. However, phosphatase activity was significantly higher in farmland than in abandoned farmland and grassland.
Total nitrogen (TN) , available phosphorus ( AP) and available potassium ( AK) concentrations were significantly lower in
grasslands compared to farmland, while the organic matter (OM) content was significantly higher there than in abandoned
farmland and farmland. There were no significant differences among total potassium ( TK), total phosphorus (TP ) or
available nitrogen ( AN) content or protease activity under the three kinds of land use patterns. Soil depth only had a
significant impact on the quantity of soil microbes, invertase activity, urease activity and OM content. Furthermore, the
effect exerted by land use type in combination with soil depth was only significant in invertase activity. The pH value of the
abandoned farmland was significantly higher than the other two patterns of land use. An analysis of correlation of the
relationships among the soil biochemical characteristics indicated that the most significant association existed between the
pH value and the soil biological characteristics, suggesting that pH is a decisive influence on the other biochemical
parameters in this region. In addition, the quantity of fungi and actinomycetes in soil were significantly positively correlated
with OM content underling the important role these species play in improving soil fertility in this area. Compared to
abandoned farmland and farmland, grassland plays an important role in stabilizing the soil environment by retaining soil
nutrients and improving soil fertility in the fluctuating zone of the TGR region. Therefore, it is suggested that more land

should be converted from farmland to grassland.

Key Words: Three Gorges Reservoir region; soil microorganism; soil enzyme; water-level-fluctuating zone; agricultural
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JEE B 58 A FASORE A S RO A 15 1 7= A o 35 ) S
F1 RAMEEERTENTRENFERMHONERST ESN
Table 1 Two-way ANOVA of soil biochemical propertites in different land use patterns and soil layers
FAE(#3) F value ( Probability)
FHHbZEA! )= AT x4 )=
Land use pattern Soil layer Land use patternxSoil layer

NP HCE Quantity of bacteria

TR AR E Quantity of actinomycetes
FLIEEL Quantity of fungi

i E AL S HHEPE Hydrogen peroxidase activity
WEMERGIE % Invertase activity

JIRiEG 1 Urease activity

T AMEEE Peroxidase activity
WA 15 P Phosphatase activity

2 H & 1 Total nitrogen (TN) content
4T %5 Total p hosphorus (TP) content
445 B Total potassium ( TK) content

Bk fi#% %% Available nitrogen (AN) content

A %%/ Available phosphorus ( AP) content

HRE i Available potassium ( AK) content
A P Organic matter(OM) content

pH {H pH value

39.364(0.000) ***
20.588(0.000) ***
34.692(0.000) ***
11.386(0.000) ***
10.72(0.000) ***
14.531(0.000) ***
0.586(0.563)™
19.635(0.000) ***
11.583(0.000) ***
0.275(0.761)™
3.718(0.037) *
1.173(0.325)™
47.097(0.000) ***
9.509(0.001) **
5.759(0.008) **

15.379(0.000) ***

10.123(0.004) **
6.692(0.015) *
9.910(0.004) **
1.537(0.226)™
22.754(0.000) ***
7.389(0.011) *
0.139(0.712)™
3.765(0.063)™
1.997(0.169) ™
0.163(0.690) ™
0.876(0.358)™
0.067(0.798) ™
1.671(0.207)™
0.670(0.420) ™
14.091(0.001) **

0.830(0.370)™

2.745(0.082)™
0.841(0.442)™
3.167(0.058)™
1.423(0.258)™
8.779(0.001) **
2.784(0.080)™
0.030(0.970)™
0.473(0.628)™
2.505(0.101)™
0.496(0.614)™
2.234(0.126)™
0.079(0.924)™
1.045(0.365)™
0.411(0.667)™
0.070(0.933)™

0.075(0.928)"™

#* % % P <0.00l; % % P<0.0l; % P<0.05; P >0.05
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Fig.1 Effects of different land use patterns on the quantity of soil bacteria, actinomycetes, and fungi ( Mean+SD)
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Table 2 Effects of different land use patterns on soil enzyme activities ( Mean=SD)

FHHEZAY Land use patterns 0—10 cm 10—20 cm
AL EBRE T/ (mL/g) i Grassland 11.665+0.605h 9.033+0.853h
Hydrogen peroxidase activity Fi# s Abandoned farmland 15.502+0.391a 13.674+0.780a
R Farmland 9.571x1.946h 10.796+1.701ab
FEREEREIG I/ (mg ¢! b7 Hh Grassland 0.003+0.000b 0.003+0.000a
Invertase activity Fi#F i Abandoned farmland 0.008+0.001a 0.00420.001a
b Farmland 0.005£0.002b 0.002+0.001a
JIRE T (pg g7 h71) Bl Grassland 0.19420.050b 0.138+0.028h
Urease activity 354k Abandoned farmland 1.147+0.181a 0.675+0.159a
HFHL Farmland 0.480+0.126h 0.171£0.051ab
BABREE (ng g ™) il Grassland 0.200+0.014b 0.074+0.028a
Peroxidase activity Fi# s Abandoned farmland 0.231£0.011a 0.04620.014a
b Farmland 0.217£0.019b 0.054£0.031a
BRRRRETE M (pg g™ b7 F Grassland 0.658+0.127h 0.468+0.093b

F#Ft Abandoned farmland
#hth Farmland

Phosphatase activity

0.352+0.097b
1.689+0.462a

0.212+0.091b
1.197+0.382a

AR TR AN R 2SR AR ) 2% Y L SR A 22 R i 3 (P < 0.05)
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