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Effect of vegetation type on the diversity of soil microbial communities at the new

stage Volcanic Lava Platform, Wudalianchi area, Northeast China
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Abstract: Soil microorganisms are an important component of ecosystems and play an important role in the succession of
new volcanic environments and vegetation. Furthermore, vegetation type is one of the most important factors influencing the
functional diversity of soil microbial communities. However, the influence of vegetation types on soil microbial diversity
during the process of vegetation succession, especially primary succession, remain poorly understood. Accordingly, the
present study used a spatial, rather than temporal, approach to investigate the differences and changes of soil microbial

community function in different stages of primary succession and to establish a basis for studying co — evolutionary
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relationships between soil microbial community function and environmental factors in the new volcanic lava platform. The
aim of the study was to investigate the microbial characteristics of soil at different successional stages; Biolog microplate
analysis was used to investigate the functional diversity of microbial communities associated with five typical vegetation types
(i.e., moss, herbs, shrubs, elfin woods, and mixed broadleaf - conifer forest) at a new volcanic lava platform in the
Wudalianchi area of China. Vegetation type had a significant effect on the functional diversity of the soil microbial
communities. The average well colour development, which reflects soil microbial activity and functional diversity, increased
with increasing incubation time and varied as follows: moss > mixed broadleaf - conifer forest > elfin woods > herbs >
shrubs. The soil microbial diversity indices of the shrubs were significantly different than those of the other vegetation types.
Principal component analysis identified two principal component factors that were related to carbon sources and explained
56.24 and 29.59% of the variance, respectively. Differences in the utilization of carbon sources by the soil microbial
communities of different vegetation types were mainly caused by amino acids and carbohydrates containing phosphate rest,
which explained 47.51% of the total variation. Redundancy analysis showed that available phosphorus, NH;-N, C/N, and
pH had significant effects on microbial functional diversity. The degradation of carboxylic acids, amino acids, esters, and
amines was more susceptible to environmental factors. These findings provide a reference for future studies regarding the

complex interactions between vegetation type and soil microbes under different states of vegetation succession.
Key Words: soil microbe; vegetation type; volcanic lava platform; biolog microplate
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Table 1 Site characteristics of different vegetation types

iy i) Vegetation types 3 HE Y Dominate species

P#E Racomitrium canescens ERELEEE Grimmia pilifera . 8% Bryum argenteum [ JE#¥ Heddigia
ciliata %
AR Artemisia sacrorum 7 VW3¥% Patrinia rupestris i - FUAR Orostachys malacophyllus | T

EHE Moss

AR He RN X

A% Herb Potentilla chinensis 7515k Dryopteris fragrans SR Setaria viridis

HEM\ Shrub B ¥t Sorbaria sorbifolia FKW.Z548%5 Spiraca media JE VU2 T Rubus matsumuranus
EMAK Dwarf forest ¥ Populus koreana . 1% P.davidiana . JAKE Betula platyphylla

£ RS Conifer and broadleaf mix forest VRS Larix gmelini 4% 1145 | I HE
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T2 (KRMERE EA3000) 5 4% 2% % ( Ammonium nitrogen, AN) | fili 2% % ( Nitrate nitrogen ) & i a0 43§ 430 &
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Table 2 Kinetic parameters of the fitted logistic growth equations
AWCD 2 R BOE R (p)

k7=l W4 (K) IKEN K/2 Frifg e (s) . . HRFE ()
Vegetation types Asymptote Time (Y=K/2) Exponential rate Correlation coefficient
>gel ypes ; ’ ’ of AWCD change ) o
B #HE Moss 1.26a 87.1d 0.026¢ 0.99
HA Herb 1.15¢ 77.8¢ 0.024d 0.99
M\ Shrub 0.99d 90.6e 0.022¢ 0.99
SEHRAR Dwarf forest 1.22b 72.1b 0.027b 0.99
A
EF R 1.22b 68.8a 0.033a 0.99

Conifer and broadleaf mix forest

[)— B He e 5 AN TR /NG FBEARERA [ A 2 2 [ ) 22 53 1.3 ( P<0.05)
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Fig.2 Principal component analyses of seven major carbon sources
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B52 (Carbohydrates ) : MetGlu ( B-H JE-D-3 45857 B-methyl-D-glucoside) , Xyl( D-AME/ LB D-xylose) , Ery (i-7REEME i-erythritol) , Man
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2 L-threonine) , Glu ( H&E-L-A 2 glycyl-L-glutamic acid) . H B 5E{ 2 ( carbohydrates containing phosphate rest) : GluPho ( 1-§2 745
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T (B 4C) 45O R A D-SERER A RE 1 B A% = (181 3,4D)  2-FR B8 B IR (W B A A7 — 2 1Y)
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Fig.4 Principal component analysis of sole-carbon sources utilization at AWCD, , and AWCD, 4
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Table 3 Soil microbial functional diversity of carbon utilization

LL/pyit) Shannon-Wiener 164 ( H') MclIntosh 880 ( U) Simpson %4 (D, ) FHEERE(S)
Vegetation types Shannon-Wiener index Melntosh index Simpson index Richness index
HHE Moss 3.056+0.105ab 4.889+0.528ab 0.049+0.008a 25.333%1.111b
7K Herb 3.043+0.329ab 4.518+1.315bc 0.052+0.012a 24.778+1.167h
# M\ Shrub 2.927+0.133b 3.845+0.392¢ 0.041+0.008b 20.889+0.967¢
S HIAR Dwarf forest 3.122+0.112a 5.284+0.417ab 0.052+0.005a 25.667+0.667ab
SRR 3.226+0.057a 5.407+0.781a 0.056+0.003a 28.667+0.963a

Conifer and broadleaf mix forest
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Fig.5 Redundancy analysis of Diversity indices and environmental variables

3 it
ARBEFEH B SRR P CERE M i, BERTR ISR 22, FE M I B2 A T 1 foe 1, SR WA TR A

http ; //www.ecologica.cn



21 4 HRA A ORI IO LS G MR R R Y Rl E R D RE 2 et 9

—— HHHT
————— > BRIEFK
06 - o Moss x
A Herb
O Shrub
& D-Forest o AM
04 % C&B-Forest AK
(e}
0.2
SwW
0 -
A
-02 |-
m]
-04
<o O
6= : : ' ! I | |
-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

6 LEFEGFEMRERFHITRIN

Fig.6 Redundancy analysis of seven major carbon sources and environmental variables
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