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Effects of different plant communities on soil microbial biomass carbon,
nitrogen and phosphorus in the agro-pastoral transitional
zone of northern Shaanxi Province

PU Jie', QI Yan-bing''?, WANG Yin-yin', CHU Wan-lin', YANG Feng-qun'
(1. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China ,
Ministry of Agriculture , Yangling, Shaanxi 712100, China)

Abstract: To investigate the effects of vegetation restoration of the desertification land on microbial contents in the
soil, soils underneath three different plant communities including arbor, shrub and grassland restored for 30 years in the
south of maowusu sandy land of Yulin psammophyte garden were studied. The resulting effects of restoration on microbial
biomass C, N, P, the relationship between them and the soil physicochemical properties were further analyzed. The re-
sults showed that vegetation restoration of the desertification land in agro-pastoral transitional zone had a significant pro-
moting impact on microbial biomass C, N, P in the surface soil. The soil microbial biomass C of shrub was 288.35 mg
-kg™", which was the highest. The soil microbial biomass N of shrub was 3.99 and 2. 10 times higher than that of arbor
and grassland, respectively. Difference of the soil microbial biomass P among these three plant communities was not ap-
parent. The order of soil microbial biomass C/N ratios was as arbor > grassland > shrub. The ratio of soil microbial
biomass C/P of grassland was slightly higher than that of arbor and shrub. The correlation analysis results showed that the
soil microbial biomass C, N, P had close correlations with soil physical and chemical properties. The soil nutrient mostly

showed extremely significant correlation, and the soil bulk density mostly had extremely significant negative correlation,
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which meant that the soil microbial biomass could be used as a biological index for soil quality evaluation.

Keywords: plant community; soil microbial biomass C, N, P; vegetation restoration; agro-pastoral transitional

zone
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Table 1 Basic situations of sampling site
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Plant Vegetation Restoration  Elevation Longitude(E) Latitude(N) slope Vegetation
community types years/a /m ngrtude attude /(°) coverage/ %
ik WAk
Natural Artemisia desterorum spreng and agriophyllum 32 1099 109°42'38"  38°20'00" 5~7 61
grassland squarrosum
AR YRR KT A CERERLR DA
Artificial Hippophae rhamnoides linn, caragana micro- 1107 109°42'52"  38°20'04" 6~8 53
shrub land phylla, amorpha fruticosa , salix mongolica
AR AN RS RS DUAR
Artificial Populus ~ simonii  carr,  pinus  tabuliformis 33 1093 109°42'56"  38°20'04" 7~9 57
timber forest carriere, elm, platycladus orientalis
BT oK 02570y o6 10"
Quick sand Agriophyllum squarrosum 1180 10973501 3826'19 6-8 5
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Note: The different letter means a signifcant difference( P < 0.05) among different plant communities in different soil depth. The same below.
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The microbial biomass carbon, nitrogen and phosphorus under different plant communities
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Table 2 The ratio changes of the soil microbial biomass under different plant communities (mean + SE)
TEYERE IS TR [BGR7E WA (BGRZER A MAYRA (DGR E
Plant Soil depth WA T L /B Ve /4
community /em MBC/MBN MBC/MBP MBC/SOC/ % MBN/TN/ % MBP/TP/ %
i )2 Topsoil 9.95+0.32ab 45.36£17.88a 1.39+0.0lc 4.07+0.10ab 0.97+0.37h
Natural grassland TJ2 Subsoil 13.36 £ 3.6ab 44.87 £ 8.69a 4.54+0.70b 11.76 £ 1.38ab 0.52+0.18b
AT HEARM #JZ Topsoil 6.510.15b 35.80+3.51ab 2.19+0.11c 10.14 £0.27ab 1.9920.1a
Artificial shrub land )2 Subsoil 12.03 £2.41ab 27.75+ 1.62ab 5.15+0.08b 14.93+3.21a 1.01+0.07b
AT FAM 22 Topsoil 22.81+2.40a 35.19+5.07ab 1.95+0.02¢ 2.74+0.26b 1.79 +0.24a
Artificial timber forest TJ2 Subsoil 20.15+13.66ab  45.63+8.61a 7.35+0.63a 15.19+11.27a 0.69=0.19h
piikag [JZ Topsoil 12.00 + 1.78ah 14.36£1.17b 3.97«1.15b 4.48+0.74ab 0.59+0.34b
Quick sand T2 Subsoil 10.74 +0.57ab 13.53+0.82b 3.15+0.06b 4.06+0.62ab 0.47+0.15b

T :MBC: YA Rk ; MBN: RUAEYIAEY A ; MBP: MUEEWAY R, SOC: A HLEkK; TN: 2% TP: 2.
Note: MBC: Microbial biomass carbon; MBN: Microbial biomass nitrogen; MBP: Microbial biomass phosphorus; SOC: Soil organic carbon; TN: Total ni-

trogen; TP: Total phosphorus.
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Table 3  Correlation analysis among soil microbial biomass carbon, nitrogen, phosphorus and

soil physiochemical properties of different plant communities

e BUERyBUER BUER o wmm mo am aw AR

Ttems ik =R ik SOM AN AP N TP Bulk

MBC MBN MBP density
A YR MBC 1 0.440" 0.495"* 0.617" " 0.683" " 0.519" " 0.676" * 0.52" " -0.562" "
WAEY LA MBN 1 0.295 0.480" " 0.589" 0.505" * 0.523" " 0.312 -0.480" *

WAE Y #E MBP 1 0.431" " 0.429" " 0.354" 0.482" " 0.195 -0.158
HHLE SoM 1 0.962" * 0.735" " 0.986" " 0.637" "  -0.633""
WA AN 1 0.725" " 0.982" " 0.658" "  -0.708" "
MW AP 1 0.750" * 0.589" "  -0.557""
2A TN 1 0.684"*  —0.684" "
L TP 1 -0.631"*

2 Bulk density

1

T« FORPEREMIR(P<0.05), * » FORIFAEM B EMI(P<0.01); 2. MBC: BUEW AW E; 3. MBN: BUEMADRAS 4.
MBP: SU/EH YIRS ; 5 SOM: AHLG; 6 AN: R 7. AP: HEWE; 8. TN: &%(; 9. TP: &%
Note: * means significant correlation( P <0.05), * * means highly significant correlation( P < 0.01); 2. MBC: Microbial biomass carbon; 3. MBN:

Microbial biomass nitrogen; 4. MBP: Microbial biomass phosphorus; 5 SOM: Soil organic matter; 6 AN: Available nitrogen; 7. AP: Available phosphorus; 8.

TN: Total nitrogen; 9. TP: Total phosphorus
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