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Microbial community and soil enzyme activities along an altitudinal
gradient in Sejila mountains

SI Gui-Cai'? YUAN Yan-Li® WANG Jian® XIA Yan-Qing' LEI Tian-Zhu'
ZHANG Geng-Xin®"

(1. Gansu Provincial Key Laboratory of Petroleum Resources, Key Laboratory of Petroleum Resources Research, Institute
of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou, Gansu 730000, China)
(2. Laboratory of Alpine Ecology and Biodiversity, Institute of Tibetan Plateau Research, Chinese Academy of Sciences,
Beijing 100101, China)

Abstract: [Objective] This study tried to find the key factor which affected the soil microbial com-
munities and enzyme activities along an altitudinal gradient in forest ecosystem in Sejila mountains.
[Methods] This study tested six soil enzyme activities (B-glucosidase, phenol oxidase, protease,
L-asparaginase, urease and acid phosphatase) and soil microbial communities structures (bacteria,
fungi, gram-positive bacteria, gram-negative bacteria and actinomycete). [Results] Soil physico-
chemical properties such as moisture, TOC, TN, C/N and pH had no significant changes along the al-
titudinal gradient. Moreover, soil enzyme activities such as B-glucosidase, phenol oxidase, protease,
L-asparaginase and acid phosphatase had no significant change along the altitudinal gradient. How-
ever, bacteria, fungi, gram-positive bacteria, gram-negative bacteria and actinomycete biomass all
showed a mid-domain effect along the altitudinal gradient, which reached higher values at 3 900 and
4 000 ms.a.l. Person correlation analysis showed that pH was the key factor structuring microbial
communities, yet mean annual temperature had no significant correlation with microbial communi-
ties and enzyme activities. Instead, soil physicochemical properties such as TOC, TN, WSOC and
WSON were key factors in enzyme activities. [Conclusion] These results suggested that elevational
gradients had an important influence on soil microbial communities, but not on soil physicochemical
factors and soil enzyme activities.

Keywords: Soil microorganism, Soil enzyme activities, Tibet Plateau, Forest ecosystem
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Figure 1 Soil enzyme activities of soil samples change along the altitude gradients
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Note: Different letters indicate significant difference among the elevational gradients at P<0.05 with LSD. A: B-Glucosidase; B: Phenol
oxidase; C: Protease; D: L-asparaginase; E: Urease; F: Acid phosphatase.
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Table 2 Correlation coefficients (R) between soil enzyme activities and physical-chemical factors

L-
Parameter B-Glusosidase ~ Phenol oxidase Protease L-Asparaginase Urease Acid phosphatase
MAT 0.044 0.391" —0.328 0.152 -0.690" —0.370
Moisture 0.330 0.328 0.594" 0.456" 0.660" 0.625"
TOC 0.742"" 0.596" 0.701"" 0.580" 0.379 0.638"
TN 0.590° 0.465" 0.629" 0.548" 0.400" 0.421"
TP -0.107 —0.214 0.331 —0.109 0.624" 0.336
WSOC 0.383" 0.840" 0.173 0.661"" —0.076 0.251
WSON 0.298 0.833"™ 0.200 0.684" -0.035 0.290
NO; -N —0.355 —0.188 0.019 —0.273 0.226 —0.130
NH,"-N 0.002 0.165 0.586" 0.281 0.630" 0.434"
pH —0.781"" —0.503" -0.404" —0.534" -0.356 -0.570"
Note: *: P<0.05; **: P<0.01, n=20.
(R=—0.690) 2.3 WMEMEEEMMEEEBENTL
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Figure 2 Soil microbial community structure and community-relation ratios change along the altitude gradients
(LSD P<0.05). A B C D
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Note: Different letters indicate significant difference among the elevational gradients at P<0.05 with LSD. A: Bacteria biomass; B: Fungi
biomass; C: Gram-positive bacteria biomass; D: Gram-negative bacteria biomass; E: Actinomycete biomass; F: Fungi to bacteria ratio; G:

Gram-positive bacteria to gram-negative bacteria ratio; H: Cyclopropyl fatty acid to precursor fatty acid ratio. G": Gram-positive bacteria;
G : Gram-negative bacteria; F/B: Fungi/Bacteria; G'/G: Gram-positive bacteria/Gram-negative bacteria; cy/pre: Cyclopropyl/Precursors.
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[33]
pH
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(
3)
pH
pH
[17]
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pH
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[32]

x3 THEMEVMBHESIIBRBAETFZEMNEXER

Table 3 Correlation coefficients (R) between soil microbial communities and physical-chemical factors

A / / /
Parameter Bacteria  Fungi . _ Actlno; .
PLFAs G G mycete F/B G'/G cy/pre
MAT  —0.061 0.133 0.040  —0.152 0.233 0.116 -0.197  —0.536" 0.330
) 0.006 -0.056  —0.065 0.011  —0.072 -0.112 0.024 0.041 —0.183
Moisture
TOC  —0.064 -0.075 0.002  -0.074  —0.070 —0.064 0.282 0.053 0.024
TN 0.068 0.149 0.106 0.063 0.177 0.143 0.052 0.005 0.269
-0.072 -0.025  —0.095 —0.131 0.063 —0.084 —-0.164  —0.368 0.022
WSOC
0.061 0.102 0.107 0.009 0.170 0.036 -0.206  —0.302 0.101
WSON
B 0.243 0.060 0.155 0273  —0.002 0.074 0.052 0.086 -0.275
NO; -N
. 0.354 0.191 0.107 0.358 0.167 0.108 -0.168  —0.014 -0.079
NH,"-N
pH 0.391° 0.390°  0.251 0.380" 0.419° 0.406°  —0.308  —0.287 0.128
A .G G F/B / G'/G” /
cy/pre / ¥ P<0.05  **:P<0.01 n=20.

Note: *: A kind of gram-positive bacteria. G: Gram-positive bacteria; G : Gram-negative bacteria; F/B: Fungi/Bacteria; G'/G
Gram-positive bacteria/Gram-negative bacteria; cy/pre: Cyclopropyl/Precursors. *: P<0.05; **: P<0.01, n=20.
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