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Table | Environmental conditions of the test sites
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m ©) C mm

ST

BRI ILHBAB ML 38°41'12” N, 1400 N5 924 1450

(HM) H+t 105°49'19" E

SN RARRE LM AS 1. 38°4421"N 1760 NW 30 6.97  224.0

M(BT) piik = 105°56'13" E

HAMK(YS)  ILHbESE K 38°45'137"N, 2098 N30 493 2804

1 105°54'13" E
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e L i)
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%A1 38°47'07"N, 3100 NE10 -1.28 4124
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( Artemisia frigida ). $&T3¥(Salsola collina) . BM533% )L(Caragana
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Table 2 Chemical and physical properties of soils along an altitudinal gradient in Helan Mountain 0~20 cm
(30 FIKEL(WC)/ % pH(1 : 5) 7% (BD)/(grem™) LB HLER(SOC) (gkg™) 2 (TN) (gkg ™) C/N/%
HM 7.04+ 0.04a 8.24+0.08ab 1.51£0.13a 6.00+0.28a 0.74+0.12a 8.21+0.90a
BT 8.26+ 0.06b 8.69+0.05a 1.3840.05a 13.07+0.04a 1.5140.06b 8.64+0.31a
YS 25.7440.03¢ 8.26+0.02ab 0.61+0.03b 61.85+10.59bc 4.11+0.03¢ 15.03+2.47bc
QH 28.38+0.05d 7.95+0.35bc 0.57+0.09b 75.68+5.66¢ 4.67+0.26d 16.24+1.33¢
CD 31.8140.06¢ 7.75+0.19¢ 0.56+0.03b 103.13+1.76d 8.36+0.42¢ 12.36+0.76b
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Fig.1 Changes in soil microbial biomass and metabolic quotient under typical plant communies along an altitudinal gradient
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Table 3 Pearson’s correlation coefficients among soil properties and environmental factors

[F i} AR AL AEFIR TokaE Fawiiy THANR SR WAL BUEYEm MEYE MEYEER
HT (AR) (AT) (WC) (BD) (SOC) (TN) (C/N) (MBC) (qMB) (MBN)
wcC 0.927+%  0.912%+ 1

BD W0.877%%  0.844%%  .0.976%* 1

soc 0.962%*  -0.960%*  0.976%*  -0.934%* 1

TN 0.962%%  -0.977%%  0.916**  -0.844%*  (.965%* 1

CN 0.634* -0.580* 0.808%*  _0.866%*  0.739%* 0.543* 1

MBC 0.960%%  0.944%+  0.991%*  _0.965%*  0.988%* 0.941%* 0.780%* 1

qMB -0.543* 0.587* -0.689%* 0.615* 0.709%%  _0.649%* -0.548* -0.642%* 1

MBN 0.981%%  -0.980%*  0.943%  _0.893*x  (.977** 0.967%* 0.664%* 0.963*%%  -0.644%* 1

*FIRMEPELE0.O LK BB, *FRHSEMEAE0.05/KF |- i 3
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Changes in soil microbial biomass carbon and nitrogen under typical plant
communies along an altitudinal gradient in east side of Helan Mountain

. 1,2
LIU Bingru”
1. Key Lab for Restoration and Reconstruction of Degraded Ecosystem in Northwest China of Ministry of Education//United Research Center
for Exploitation of Ecology and Resources in Western China, Ningxia University , Yinchuan 750021, China;

2. Research Station of Helan Mountain Forest Ecosystems, Yinchuan 750021, China

Abstract: Soil microbial biomass is an important component in carbon cycle of the terrestrial ecosystem, and it has a special status in
material cycle and energy transformation of terrestrial ecosystem. The study of relationship between soil microbial biomass and alti-
tudinal gradient has important meanings in understanding the pattern of soil microbial biomass and it’s mechanism, and the influence
of predicting the global change on ecosystems. In this study, five typical plant communies along an altitudinal gradient were con-
ducted in a national nature reserve in east side of Helan Mountain, in order to measure these variables in soil microbial biomass car-
bon(MBC) and soil microbial biomass nitrogen(MBN) of steppe desert, coniferous forest(Picea crassifolia forest, Pinus tarbulae-
formis forest), alpine meadow, the factors affecting soil microbial biomass distribution including the annual temperature, precipita-
tion, soil bulk density, soil pH, and soil moisture content were also analyzed. The results showed that changes of MBC and MBN in
surface soil (0-20 cm depth)were in the order of alpine meadow>Picea crassifolia forest>Pinus tarbulaeformis forest>Steppe desert,
soil microbial biomass was increased with increasing altitude, as well as organic carbon ( SOC) and total nitrogen (TN). MBC and
MBN had significant positive correlations with annual precipitation, soil moisture, SOC and soil TN(P<0.01), and significant nega-
tive correlations with annual temperature and soil bulk density(P<0.01). It suggest that climate factors, soil moisture, soil SOC and
TN maybe the pivotal factors controlling the vertical distribution patterns of MBC and MBN along the altitude gradient.

Key words: Helan Mountain; altitudinal gradient; soil microbial biomass carbon; soil microbial biomass nitrogen; microbial quo-

tient(QMB)
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