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Soil Microbial Characteristic and Soil Respiration in
Grassland under Different Use Patterns
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Abstract : Effects of three different use patterns of grassland (exclosure, grazing, mowing)on soil respiration
and soil microorganism were studied at the Leymus chinensis meadow steppe of Hulunber in this paper.
Results were that soil respiration rate, soil microbial biomass carbon and soil enzyme activities (except ure-
ase)in enclosed grassland were higher (both contents and activities) than that in grazing and mowing
grassland under different use patterns. Soil microbial biomass nitrogen, urease activity and microbial bio-
mass were higher (both activity and quantity) under grazing and mowing patterns than under enclosed pat-
tern. The contents of microbial biomass carbon, soil enzyme activities (except urease) and soil microbial
biomass were highest in surface soil (0~10 cm) then decreased (both activity and number) in deeper soil
depths. Soil respiration rate had a positive correlation with soil microbial biomass carbon and soil enzyme
activity (except catalase), but a negative correlation with the soil microbial biomass nitrogen, catalase and
the soil microorganism quantities.

Key words: Grassland use pattern; Soil respiration rate; Microbial biomass carbon; Microbial biomass ni-
trogen; Microorganism quantity
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Fig. 1 Changes of soil respiration in grassland under different use patterns
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Fig. 2 Change of soil microbial biomass carbon under different use patterns
2.2.2 3 .3 (P<C0.05),
“ - ” ,10~20 cm
; “ - - 2.3
o 0~ ’ 1 o N
10 cm ( ) ] > > . ’ 3 ’
41.077.39.663,24. 378 mg » kg ', 3 , 0~10 cm ,
, > > ;
:0~10 cm,10~20 ecm  30~40 cm 3 °

“ ”

;20~30 cm B



1 45
o 4 (P<C0.05), 3
. 20~30 ecm 7 ;
(P<C0.05), 20~30 cm
3 s 10 (P<C0.05), 3
~20 cm o
0O FE# Exclosure O Grazing BXl# Mowing
bp
-
%
< a
= 3 i
] E
H e
‘“g 2 ab b &
= a
L |
= 1 . il
0~10 cm 10~20 cm 20~30 ecm 30~40 ¢cm
R
Soil depth/cm
3
Fig. 3 Change of soil microbial biomass nitrogen under different use patterns
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Table 1 Change of soil enzyme under different use patterns
Depth/cm Use pattern Protease Invertase Catalase Urease
1.229+0. 4722 9.662+0. 4892 2.2404+0. 223 0.14640.039*
0~10 0.90840. 095* 8.07642.512¢% 1.958+0. 461 0.210=40. 1292
0.98440. 253% 9.613+0.419* 2.14840.1722 0.11440.023%
0.73940.123% 9.194-+0. 871 1.915+0. 221 0.20740. 085"
10~20 0.73640. 096* 9.479+0. 630 1.640+0. 229 0.28840.099*
0.67240.516% 7.19240. 594" 1.912+0. 642° 0.19540. 1062
0.50140.069% 7.037+2.432* 1.598+0. 274 0.277+0. 058"
20~30 0.21740.199% 6.639-+1. 600" 1.615+0. 426 0.38940. 024
0.147+0. 015" 6.679+0. 873 1.802+0. 401 0.269+0. 054"
0.41540. 330° 6.426+£1.107* 1.793+0.113® 0.24340. 1252
30~40 0.20840. 085% 6.284+1.180" 1.620+0. 479 0.33840.123*
0.14740.033% 6.435+1.122* 1. 65540, 347 0.31440.059*
(P<C0.05)
Note: Different letters in the same column mean significant difference at the 0. 05 level
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Fig. 4 Change of microbial amount under different use patterns
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Table 2 Correlation analysis between soil respiration rate and microbial characteristics
Content Microbe carbon  Microbe nitrogen  Protease  Invertase  Urease Catalase Microorganisms quantity
(R)
0.943 —0.999 0.746 0.815 0.266 —0.276 —0.993
Correlation coefficient
Soil respiration P
0.2159 0.0319 0.4638 0.3935 0. 8289 0.8219 0.0773
Significant
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