5542 B 2 W) *E &~ 2 Eild Vol.42,No.2
2022 4F 1 H ACTA ECOLOGICA SINICA Jan.,2022

DOI; 10.5846/5txb202101150162
Th3lk , GEPHIE , Bk, T B s i, 2520 S22 LR R R AR B T U E WA S M HE. AR A2 41, 2022,42(2) :667-676.

Ma J P, Pang D B, Chen L, Wan H'Y, Chen G L, Li X B.Characteristics of soil microbial community structure under vegetation at different altitudes in
Helan Mountains.Acta Ecologica Sinica,2022,42(2) :667-676.

IZWWAEEHEH T T IEME YRS ST

’%j&}]ﬂgl,ZA’}j‘iﬂ_i)il,ZA’ ]1]2"'—_‘ 7}7],\1,2,4, ﬁél%]’ZA, ]%E %E§1’2’3 "j?g_;%_l.ﬁﬂlﬂ,él, *

I THREIRASRGERE S EEHE M EALRE, 8)I1 750021
2 THEHRZEI LR S ESWE FEE SR s a8, )11 750021
3TERFRSERE, B 750021

4 THRZFAESHE R RN 750021

it

FE g IR P L A X 5 DXL AR - R AR R v B 78 PRE X 1 R I e SRRl A W R T S A R SR R PR R
XL S AR L S BRAR SEA T 5 | T R WA A PR ( PLIEA ) 3% 12 e M SRR A W R 2 A, 3 e il o7y
BT JCA T (RDA) #8958 L BAR P I 5 S U E VR AR X 5 B Z MR OCE AR, 45 2R ER W ISR & M AE AR 2
[ 22 SR .25 (P<0.05) , A HLAR A 203 e B EE 98 00 T o 0 o, o S LA T o8 S8 T i PR AR T 5 e 9
T BETE R T e T R PR, SR M AR R BE A Rk 2 (A AE 22 57 (P<0.05) 5 R A R T, 555 1 A%
YA A A SN o 2 IR PRPR AR (G ) (R 2 RBAR AN R (G7) FECTR ;550 2 F2 o A S Ak 508 19 2B ) S O i 2
B R AR S AIAR R SR A, AR S A0 B R 5 4% D T 2 (R OGO AR TR B G0 G5 4% R 1A
KVERES A S5 B & B OCR Y] WA R AR R 0 20 A ) B B PR 3R R R SR 0 0 5 B AR X = 2 B 1
AT eI e AR, AT A Lt A A (0 R AR e, ERIT T B 22 L AN [V B A A W A R AR S 5 S PR
B2 A AR OE R W 5 5 IX L AR AE 25 R G D RERGE MR I PR AT RS,

KRR B SRR IR RO SRR WA BRI IR 5 A

Characteristics of soil microbial community structure under vegetation at

different altitudes in Helan Mountains
MA Jinpeng'>*, PANG Danbo"**, CHEN Lin"**, WAN Hongyun"**, CHEN Gaolu'*’, LI Xuebin'** "

1 Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China, Ningxia University, Yinchuan 750021, China

2 Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwest China of Ministry of Education, Ningxia University, Yinchuan
750021, China

3 School of Agriculture, Ningxia University, Yinchuan 750021, China

4 College of Ecological Environment, Ningxia University, Yinchuan 750021, China

Abstract: To understand the impacts of altitude change on soil microbial community in mountain forest in arid region, and
to reveal the structural characteristics and influencing factors of soil microbial community after environmental factors change.
In this study, the physicochemical properties of soil were measured at five altitudinal gradients in Helan Mountain, and the
composition of soil microbial community was determined using phospholipid fatty acids ( PLFA) spectrum analysis. The
correlation between soil physicochemical properties and the abundance of soil microbial community was explored by principal

component analysis and redundancy analysis. The results showed that soil nutrients were significant difference at different

HEHH.: 75 & S0 &% 5 B ( 2018BFG02015, 2021BEG02005) ; [H % [ R B2 5 4 1 H (31960359); T H H AR ¥ K LW H
(2020AAC03102)

75 B H#5:2021-01-15; [ £& t ki B #A : 2021-09- 10

# IAME#H Corresponding author. E-mail ; lixuebin@ nxu.edu.cn

http ://www.ecologica.cn



668 JAE = 492 %

altitudes (P<0.05). The content of soil organic carbon and total nitrogen increased with the increase of altitude. The total
phosphorus content increased first, then decreased and increased with altitude. The content of soil microorganism first
increased and then decreased with altitude, and the abundance of soil microorganism was significant difference among
different altitudes (P<0.05). Principal component analysis showed that the microbial groups, which play a major role on
first principal component, were gram-positive bacteria (G"), gram-negative bacteria (G~ ) and fungi, and which play a
major role on second principal component, were actinomycetes, protozoa and non-specific bacteria. Non-specific bacteria
and fungi had significant correlation with soil factors, actinomycetes, G* and G~ bacteria had weak correlation with soil
factors, while protozoa had close relationship with soil total phosphorus content. Altitude was an important factor affecting
the distribution of characteristic microorganisms. The content and abundance of characteristic microorganisms first increased
and then decreased with the increase of altitude, which basically accorded with the theory of “central expansion” in
mountain ecology. This study explored the relationship between soil microbial structure characteristics and soil
physicochemical properties at different altitudes in Helan Mountain, which is great significance for maintaining the

functional stability and nutrient cycle of mountain forest ecosystem in arid areas.

Key Words; Helan Mountains; soil microorganisms; abundance of microorganisms; altitude; phospholipid-derived fatty

acids; soil physicochemical properties
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Fig.3 Relative abundance of different microbial groups at different altitude gradients
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Table 2 Interpretation and significance test results of soil factors at different altitudes

W T i g P P HEEH ¥ fif e P P

Soil factors Interpretation Soil factors Interpretation

C/N 27.8 5.0 0.002** TOC 18.8 3.0 0.036

c/P 25.4 4.4 0.014 wC 17.0 2.7 0.062

IR altitude 24.6 4.2 0.008 ** BD 16.1 2.5 0.076

N/P 22.8 3.8 0.022 TN 14.9 2.3 0.082

pH 21.5 3.6 0.014 TP 4.0 0.5 0.682

TOC ; A HLEK Total organic carbon; WC; 38 /K & Water content; BD ; ZXH Volume weight; TN ; 2% Total nitrogen; TP : 2 Total phosphorus;

# %, P<0.01
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Fig.5 Analysis of soil microbial community structure and soil factor redundancy at different altitudes
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