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Relationships between soil moisture and temperature, plant species diversity, and
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Abstract:” Alpine meadows are mostly distributed in mountains. Changes in the mountain landform cause changes in
distribution of soil ‘moisture and temperature as well as plant species, which influence primary production of the ecosystem.
To reveal the relationship between non-ecological factors ( soil moisture and soil temperature ) , species diversity ( richness,
abundance, evenness, and dominance) , and primary productivity in an alpine meadow ecosystem, we investigated plant
community structure and soil moisture and temperature in 189 sampling sites on lowland ( bottom land ), shadow aspect,
ridge, and sunny aspect along three elevation gradients on a hill in the Qilian Mountains in Tianzhu County in northeastern

Tibetan Plateau. Linear regression was used to analyze the relationships between soil moisture, soil temperature, species

EEWA : [H}RAHRLETH (31460635)
We#E B #A:2016- 12-03; P £& H ki L #3:2017-08- 15
# WIRAER Corresponding author.E-mail ; hualm@ gsau.edu.cn

http ://www.ecologica.cn



24 11 FERAS AF TP N R A0 ) b SR R AN R 2 AR SRR I SR R 8315

diversity, and primary productivity. When the hill was treated as a single unit, primary productivity only increased
significantly with increasing species abundance (R*=0.07 P =0.01). There were different effects of species diversity on
primary productivity based on the hill aspect: On the shadow aspect, primary productivity had a positive linear correlation
with species richness; On the ridge, primary productivity had a positive linear correlation with soil moisture that
significantly increased with species richness; On the sunny aspect, primary productivity had a positive linear correlation
with species abundance; and on bottom land, primary productivity had a positive linear correlation with species evenness.
Primary productivity only increased significantly with increasing species abundance and richness in the low-elevation plots.
In conclusion, the slope aspect had a greater effect on the relationships between soil moisture, soil temperature), species
diversity, and primary productivity than did elevation in the alpine meadow and that the effect of species diversity on
primary productivity was greater than that of soil moisture and temperature. We suggest that the hill aspect should be the
primary consideration, instead of elevation, in grassland production and ecological management .assessments in alpine

meadow ecosystems.

Key Words: alpine meadow; mountains; soil temperature; soil moisture; species diversity ; primary productivity
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Table 1__The variation of soil temperature and moisture and species diversity and primary productivity in mountain
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Index Location Low elevation Medium elevation High elevation Bottom land
TR RF 3k 13.82+0.98b(c) 13.45£1.11b(c) 13.48+1.12b(c) 17.19+2.50a
Soil. temperature/°C JITEZ S 15.47+2.06a(b) 15.75+1.61a(b) 15.63+0.42a(b) 17.19%2.50a

[ 3% 18.09+2.30b( a) 19.82+1.37a(a) 17.05+1.99b(a) 17.19+2.50b
TR Rk 20.40+6.97¢(a) 29.42+8.00b( a) 33.59+7.14a(a) 14.08+4.45d
Soil moisture/% TRz 12.28+2.58b(b) 19.43£4.09a(b) 22.70+4.77a(b) 14.08+4.45h
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Fig.2 Relationship between soil temperature and moisture in different sampling plots
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Fig.3 Relationship between soil temperature, soil moisture, species diversity and primary productivity in the entire hill
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Fig.5 Relationship between soil temperature, soil moisture and primary productivity on different slope aspects of the hill
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Table 2 Relationships between soil temperature, soil moisture, species diversity and primary productivity on different slope aspects with

different altitude of the hill
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Fig.6 Relationship between species diversity and primary productivity in different elevation gradients
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Fig.7 Relationship between soil temperature, soil moisture and primary productivity in different elevation gradients
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