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Fig.1 Landscape of soil sampling under different land use patterns
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Tab.1 Physical and chemical properties of soil under different land use patterns
T+ A SA LR 2R/ R/ ARAR EEps % "
. WK% pH -1 1 -1 -1 -1 BRI

RN (g-kg™)  (g-kg™')  (mg-kg™') (mg-kg™) (mg-kg™')
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Fig.2 Microbial biomass and quotients under different land use patterns: (a) microbial carbon; (b) microbial nitrogen;

(¢) microbial phosphorus; (d) microbial quotient carbon; () microbial quotient nitrogen; (f) microbial quotient phosphorus
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Tab.2  Soil enzyme activities and stoichiometry under different land use patterns
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Fig.3 Eco-enzyme stoichiometry trait: (a) the relative proportions of C to P acquisition versus C to N acquisition; (b) vector lengths; (¢) vector angles
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Fig.4 Matrix of Pearson correlation coefficients among soil environmental factors, microbial biomass,

enzyme activities and enzyme stoichiometry
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Effects of Different Land Use Patterns on Soil
Microbial Biomass, Enzyme Activity and Stoichiometry

in the Mountainous Karst Areas of China
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Abstract ; Land use changes soil physical and chemical properties and significantly affects soil microbial properties.

In the mountainous karst areas of China, there was still a lack of scientific recognition on the correlation between

soil enzyme activity and its stoichiometric characteristics and soil environmental factors under different land use

patterns, making it hard to scientifically guide the optimization of land use structure and the maintenance of

ecosystem function. In this paper, four land use patterns (farmland, grassland, shrubland and forestland) in the

Nonggang National Nature Reserve of Guangxi of China were investigated by means of soil biochemistry and

enzymology. It examined the effects of the four land use patterns on basic physical and chemical properties,

microbial biomass, microbial quotient, enzyme activity and enzyme stoichiometry in karst soils. Following results

were obtained: (1) Land use patterns had strong influences on the soil physicochemical properties. The Soil pH,

SOC and N contents in the shrubland and forestland were higher than those from the cropland and grassland;
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however, the concentrations of soil phosphorus available in the cropland and grassland were higher than those from
the shrubland and forestland. (2) The soil microbial biomass carbon ( MBC) and microbial biomass nitrogen
(MBN) contents were in a descending order of shrubland > cropland > forestland > grassland; The shrubland
had higher MBC and MBN as compared with ones in all other land use patterns; microbial biomass phosphorus
(MBP) was found the highest in the cropland. The redundancy analysis (RDA) suggested that the content of soil
available nitrogen and pH value were the main environmental factors driving soil microbial biomass. (3) The ratio
of MBC to SOC (gMBC) and MBN to N (qMBN) both were in a descending order of cropland > shrubland >
grassland > forestland, with qMBC and qMBN in the cropland being higher than those from other land use types,
but there was no significant difference in the ratio of MBP to P ( qMBP) in different land use patterns. (4) The
land use patterns had great impact on N-acetylglucosaminidase (NAG), B-glucosidase (BG) and phenol oxidase
(PHO) activities; soil C: N, SOC, pH and P concentration were the main factors driving the changes of soil
enzyme activities. (5) Soil enzyme stoichiometry C/N ratio (eC: N), C/P ratio (eC: P), N/P ratio (eN: P) and
microbial resource limitation were largely affected by the land use patterns. P was the most restricting elements for
soil microorganisms in karst areas; soil microbial carbon restriction was the highest in the shrubland and grassland
but the lowest in the forestland. Therefore, changes in soil physical-chemical properties induced by varied land use
patterns were the main driving force of soil microbial biomass, enzyme activities and enzyme stoichiometry. The
results provide references for scientific planning of land use in mountainous karst area, and thus plays a positive
role in predicting how soil microbial attributes will respond to land use and land cover change in the context of

global change.

Key words: land use change; soil properties; soil nutrients; microbial quotient; redundancy analysis; the

mountainous karst areas of China
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