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Abstract By using fumigation-extract FE method and Biolog Ecoplate this paper investigated
the microbial biomass and diversity in 0-20 cm soil layer under five vegetation types including arti-
ficial woodland ~shrubland cropland abandoned farmland and natural grassland in Dingxi of
Gansu Province. In the meanwhile the relationships between soil microbes and soil nutrients were
studied by path analysis and the five typical vegetation types were evaluated from the aspect of soil
microbes. Relative to cropland “ grain for green” project played a key role in improving soil micro-
bial resources. Microbial biomass carbon was the highest in ridge grassland abandoned farmland

and pine woodland followed by in Caragana korshinskii land  Medicago sativa land  restored land

and roadside land and in wheat field and potato field. Microbial biomass nitrogen was the highest
in ridge land abandoned farmland Pinus tabulaeformis woodland Caragana korshinskii land and
Medicago sativa land followed by in restored land and roadside land and in wheat field and potato
field. Caragana korshinskii land and Medicago sativa land due to the existence of N-fixing rhizobi-
um had the highest ratio of soil microbial biomass nitrogen to soil total nitrogen. Owing to the con-
tinual biomass loss and rare feedback cropland had the lowest quantity and activity of soil mi-
crobes. Through planting trees shrubs and grasses or through fallowing soil microbial biomass and
activity were recovered and the effect was increased with time. In 20-year old Caragana korshinskii
land the quantity and activity of soil microbes were similar to those in 50-year old Pinus tabulaefor-
mis woodland and the microbial community catabolic activity and soil nutrient use efficiency were
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higher. Considering the features of soil microbes under test vegetation types Caragana korshinskii
would be a good choice for local vegetation restoration.

Key words vegetation type microbial biomass microbial quotient microbial community catabolic
activity microbial community catabolic diversity path analysis.
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Tab.1 Basic information of vegetation types of the study area
Vegetation type Plant history Slope Aspect Basic status
Pinus tabulaeformis 20 60 17° 1.5 m
Artificial forest 5~6m 3 0.7 m >4
m >2 m. 80%
Caragana korshinskit 1984 1995 40° 1
Artificial shrub m 1~1.5m 1.0~1.8 m
1.2~1.9 m. <50%
- Platycladus ori- 2002 11° <lm <0.5m
entalis — Prunus ansu
Medicago sativa 2002 11° >80%
Artificial grass
Ridge land 11° >80%
Natural grass Roadside land 11° >80%
Abandoned land 2002 12° 80%

Wheat land
Crop
Potato land

60% ~70%
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Fig.1 Soil microbial biomass carbon and carbon quotient of dif-
1.3 ferent vegetation types in the study area mean £SD .
NR Natural ridge land AL Abandoned land AF
SPSS 15.0 + AMOS Excel 2003 Pinus tabulaeformis woodland RG Medicago sativa
LSD land AS Caragana korshinskii shrub RL Restored
tandard deviati forestland NL Natural roadside land WL Wheat
standar eviation land PL Potato land. P<
SD 0.01 Different lower case letters indicated significant difference at 0. 01
level. The same below.
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Fig.2 Soil microbial biomass nitrogen and nitrogen quotient of

different vegetation types in the study area mean +SD .

161.0 mg- kg™ 160.9 mg- kg™
153.5 mg: kg™ 166.9 mg- kg™'
- 128.5 mg: kg™'
137.6 mg- kg™ 40.9
mg- kg™ 57.9 mg- kg~
19% 27% 2.
9
19
7.9 9.4 9.8 9.6 2.
2.3
AWCD
0.79 -
0.54 0.56 0.59
0.52 0.42
0.39 0.31 AWCD 0. 19. Shan-

non-Wiener

AWCD
o
n

%}

SRR H

1A
[

WS ERBE
(S

4l
|
I

I
I
1

AL RG AS RL NL WL PL

HEBEASH Vegetation type

Fig.3 Soil microbial community catabolic activity and diversity

of different vegetation types in the study area mean +SD .
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Fig.4 Path analysis model.
MBC Microbial biomass carbon MBN
Microbial biomass nitrogen TN Total nitrogen TOC
Organic catbon  C/N ¢ Soil total organic carbon to
total nitrogen ratio  C/N Microbial biomass
S7 Sl S3 B5 B() carbon to biomass nitrogen ratio AWCD Average well
Sz B7 color development S, B, Path coefficients n=1~7 .
saturated model
2
Tab.2 Path coefficient of different vegetation types in the study area
Independent variable
Vegetation Dependent  Path
type variable TOC TN C/N MBC C/N AWCD
MBC Direct effect 0. 699 0 0 - 0.012 -0.090
Woodland Indirect effect -0.002 -0.002 0.269 - 0 0.226
Total effect 0. 697 -0.002 0.269 - 0.012 0. 137
MBN Direct effect 0 -0.102 0 0. 824 -0.455 -0.242
Indirect effect 0. 544 0.072 0.192 0 0.010 0. 103
Total effect 0. 544 -0.030 0.192 0. 824 -0. 446 -0.139
MBC Direct effect 0.134 0 0 - 0.016 0.296
Shrubland Indirect effect 0. 005 0. 005 —-0.001 - 0 0. 001
Total effect 0.139 0. 005 -0.001 - 0.016 0.296
MBN Direct effect 0 -0. 066 0 0.532 -0.758 0. 096
Indirect effect -0.231 -0.222 -0.017 0 0. 008 0. 150
Total effect -0.231 -0.288 -0.017 0.532 -0.750 0. 246
MBC Direct effect 0. 680 0 0 - 0. 481 -0.046
Grassland Indirect effect 0.248 0.231 0.197 - 0 0.302
Total effect 0.928 0.231 0.197 - 0. 481 0. 256
MBN Direct effect 0 -0.039 0 1.532 -0.935 -0.056
Indirect effect 0. 897 —-0.096 0.369 0 0.736 0.230
Total effect 0. 897 -0.135 0.369 1.532 -0.199 0.174
MBC Direct effect 0.720 0 0 - 0.222 -0.058
Cropland Indirect effect -0.037 -0.037 0. 149 - 0 0. 032
Total effect 0.683 -0.037 0. 149 - 0.222 -0.026
MBN Direct effect 0 0. 030 0 0. 809 -0.535 -0.139
Indirect effect 0.672 0. 059 0. 089 0 0. 180 -0.012
Total effect 0.672 0. 088 0. 089 0. 809 -0.355 -0.152
TOC Organic carbon TN Total nitrogen  C/N Soil total organic carbon to total nitrogen ratio MBC
Microbial biomass carbon MBN Microbial biomass nitrogen ~ C/N 4 Microbial biomass carbon to bio-

mass nitrogen ratio AWCD Average well color development.
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Tab.3 Path coefficient from AWCD to microbial biomass

carbon at different vegetation types of the study area

Indirect effect

Vegetation Direct Total
type effect TOC TN effect
Woodland -0.090 0.226 0. 000 0. 136
Shrubland 0.296 0. 000 0. 000 0.296
Grassland -0.046 0.308 -0. 005 0.256
Cropland -0.058 0. 033 -0.001 -0.025

4
AWCD

Tab.4 Path coefficient from AWCD to microbial biomass
nitrogen at different vegetation types of the study area

Vegetation Direct
type effect

Indirect effect

Total

TOC TN effect
MBC

Woodland -0. 242
Shrubland 0. 096
Grassland -0. 056
Cropland -0. 139

-0.074  0.176 0. 000 -0. 140

0.157 -0.001 -0.006 0. 246
-0.070  0.298 0. 003 0. 174
-0.047 0.033 0. 002 -0.151
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