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Table 1  Soil chemical properties in different land use types

A A I A pH THEEHURRR (g - k™) BEV/(g-ke™) B/ (g kg™) C/N
Ee e 4.94 +0.07a 26.96 +2.59a 2.70 £0. 12a 0.22 £0.01d 9.96 +0.90b
AR 4.76 +0. 06a 27.46 + 1. 86a 2.74 £0.05a 0.23 +0.02d 10.01 0. 85b
FHARH 4.73 +0. 18a 14.79 +1. 45¢ 2.06 0. 12b 0.66 £0.07¢c 7.14 £0.72¢
U 4.91 0. 19a 22.18 0. 69b 2.22 +0. 10b 0.99 £0.01b 10. 01 0. 66b
B 4.94 +0.03a 20.52 +0. 26b 1.22 £0. 04c 1.26 +0.01a 16.75 0. 73a
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(gco.) (b)in different land use types
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Table 2 Correlation coefficients between soil nutrient and soil microbial indexes
TOC TN C. N, Crie/ N qy BR qco, TP

TOC 1

TN 0.623"" 1

Coic 0.755""  0.595"" 1

Noe 0.682°°  0.567°"  0.892"" 1

C../N 0.338 0. 165 0.405" -0.029 1

qu 0.371" 0.382" 0.866" " 0.740" " 0.404" 1

BR 0.922"" 0.686"" 0.733"" 0.715"" 0.321 0.422"" 1

4co. -0.631"" -0.354" -0.813"" -0.690"" -0.463"" -0.813"" -0.545" 1

TP -0.458"" -0.824"" -0.509"" -0.595"" 0.173 -0.332 -0.498"" 0.175 1

H: T FRP<0.01, "FIR P<0.05, TOC— A MK (total organic carbon) ; TN— & % (total nitrogen) ; C, . —7A: ¥4 Wik ( microbial
biomass carbon) ; N, —7A4: ¥4 )& % (microbial biomass nitrogen) ; C,../N, .. —A= 4= ¥y 885/ % (microbial biomass carbon/nitrogen) ; ¢, —
AT (microbial quotient) 5 BR—JERRFFI (basal respiration) 5 g, —WFU R ( respiratory quotient) ; TP— i (total phosphorus) ,
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Effects of land use types on microbial activities and soil
respiration of small watershed in subtropical red soil hilly region

XIONG Lin', LIN Rong-ke’, WANG Dun-qiu', YE Li-li', JIANG Jin-ping'
(1. a. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology; b. Guangxi Collaborative Inno-
vation Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin
541004 , China ;2. Scientific Research Academy of Guangxi Environmental Protection,Nanning 530022 , China)

Abstract; Comprehensive management of land in small watershed is very important in our country, the land use
patters affects soil quality change, and soil microbial activities are important factors in soil quality. In order to re-
veal that the effects of land use types on siol quality in low hilly red soil area, we determined soil chemical and

microbial activities (including microbial biomass carbon (C,, ), microbial biomass nitrogen (N, ), respiratory

quotient (g, ) , microbial quotient(q, ), soil basal respiration (BR) )factors in five types land in Ruijin, Jiangxi
province. The results showed that land use patterns significantly affected soil microbial activity in low hilly red soil
region, and C, . and N, were highest in abandoned land, the values were 277. 1 mg/kg and 53.25 mg/kg,re-
spectively. But the lowest values in dry farmland were 90. 31 mg/kg and 20. 05 mg/kg, respectively. BR has the
highest value in abandoned land, the value was 0.93 pg CO,-C - g~ + h™', but the lowest was 0. 58 pg CO,-C
- g™ «h™"in dry farmland. qco, and gy also showed significant difference in different land use types, but g,
was lowest in dry land and highest in abandoned land. The value of ¢, was high in abandoned land. The results
of correlation analysis showed that soil microbial biomass under different land use had significantly positive corre-
lation with soil organic carbon and total nitrogen (P <0.05). It showed that the abandoned land and secondary
forest soils maintained better quality than other land use patters, and the soil quality of dry farmland was the
worst.

Key words: red soil hilly region; soil quality; microbial activities; soil respiration; land use types



