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Increase in soil coarse sand content and decrease in soil nutrient levels accompany the

transformation of perennial communities to annual communities in desert grassland
WANG Lei, SONG Nai-ping, CHEN Lin, YANG Xin-guo, WANG Xing"”

Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China » Key Laboratory for
Restoration and Reconstruction of Degraded Ecosystem in Northwest China of Ministry of Education, Ningzxia University, Yin-
chuan 750021, China

Abstract; This research studied the distribution of plant communities in response to soil environmental factors
in desert steppe. We selected a soil habitat transition gradient from sierozem to sandy soil in Yanchi, Ningxia,
China. Within, at the edge of, and outside of the sierozem habitat, vegetation characteristics and soil sampling
were conducted using a line transect method. Based on the soil environmental factors and community species
composition data, we quantitatively classified the plant communities using multivariate regression trees and re-
dundancy analysis. Then we analyzed the differences between the different plant communities using principal
component analysis. It was found that dominant species of the plant communities changed from Stipa breviflo-
ra +Cleistogenes squarrosa + Thermopsis lanceolate to Sophora alopecuroides + Pennisetum centrasiaticum and
to Artemisia scoparia + Salsola collina across the soil gradient. Key soil factors associated with the shift of

plant community species dominance included soil coarse sand, soil organic carbon and soil total phosphorus con-
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tents. Across the habitat gradient from sierozem to sandy soil, height, cover and biomass of the plant commu-
nities showed a statistically significant increase, community species abundance showed a significant decrease,
and plant community diversity showed an increase and then a decrease. As soil texture became coarser and soil
nutrient content decreased along the gradient, perennial plant communities were replaced by annual plant com-
munities, Compared with the plant communities in the sierozem habitat, the proportion of perennial plant spe-
cies, plant species diversity and biomass were low in sandy habitats.

Key words: desert steppe; multivariate regression trees; quantitative classification; restoration in grassland
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Fig.1 The schematic diagram of the sampling
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Table 1 Soil environmental factors significantly impacted distribution of species composition based on forward selection
G fif B R* Zit R? ff R it T B A IE A F P
Variables Explanation Cumulative explanation Adjusted explanation
FiBrkL Silt+clay 10~20 cm 0. 459 0. 459 0. 451 61.835 0. 000
LB FL Coarse sand 0~10 cm 0.047 0.506 0.492 6.924 0. 000
4% Total phosphorus 10~20 cm 0. 020 0.527 0.507 3. 064 0.003
MLV KL Coarse sand 20~40 cm 0. 021 0.548 0.522 3.322 0. 002
4P RL Fine sand 0~10 cm 0.021 0.569 0.537 3.315 0.002
A HL#% Soil organic carbon 10~20 cm 0.014 0.583 0.546 2.271 0. 026
A HL#K Soil organic carbon 0~10 cm 0.012 0.594 0.552 1. 960 0.048
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Table 2 Correlation coefficient between community characteristic and axis of PCA

545 Index

M R H Correlation parameter

P {H P-value

F4r 1 PCL EW4F 2 PC2 F A4y 3 PC3 T4 4 PC4 )84y 1 PC1 ERLSY 2 PC2 F A4y 3 PC3 F 4 4 PC4

1 High —0.686 —0.018 —0.
& Cover —0.858 0. 045 0.
¥ Biomass —0.823 —0.332 —0
% B Abundance 0.058 0.481 —0.
F 5 ¥ Richness 0.022 —0.508 —0.
T A 4 48 $0 Shannon— Wiener 0.187 —0. 441 —0.
%) £ $8 %L Pielou —0.093 —0. 849 0.

034 —0.631 0. 000 0.878 0.
070 0.166 0. 000 0.702 0.
. 183 0. 181 0. 000 0.004 0.
686 0.008 0.620 0. 000 0.
636 0. 460 0.854 0.000 0.
579 —0.531 0.108 0. 000 0.
215 0. 059 0.427 0. 000 0.
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549
117
000
000
000
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0. 000
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0. 000
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