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Abstract:  Objective The survival and adaptation mechanisms of microorganisms in desert soils and their ecosystem functions
are of great significance for revealing the process of material transformation in arid areas. =~ Method In this study, 16 transects
were set up along the gradient of natural precipitation from the southeast to northwest of the Hexi Corridor. High-throughput

sequencing technology was used to explore the characteristics of soil bacterial and fungal community diversity, revealing
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microbial diversity, dominant flora and soil mechanical composition, and nutrients relationship. Result The results showed that
Firmicutes, Proteobacteria, Actinobacteria, and Bacteroidetes were the dominant communities in the desert soil bacteria of the
Hexi Corridor. The abundance of Firmicutes is up to 85%. Ascomycota and Basidiomycota are the dominant fungi communities,
and their relative abundances are both greater than >5%. Correlation analysis showed that: coarse powder particles (0.05-0.02
mm), fine powder particles (0.25-0.10 mm), clay particles (<0.002 mm), available phosphorus (AP) and alkalization nitrogen
(AN) have a great influence on bacterial diversity Significantly, fine powder (0.25-0.10 mm), clay (<0.002 mm), available
phosphorus (AP) and alkalization nitrogen (AN) have a significant impact on fungal diversity (P<0.01). Redundant analysis
showed that fine powder (0.25-0.10 mm), available phosphorus (AP) and soil organic carbon (SOC) had significant effects on
bacterial communities, while clay particles (<0.002mm) and available phosphorus (AP) had significant effects on fungal
communities (P<0.05). Conclusion The results of this study explored the composition, changes and influencing factors of the
desert soil microbial community structure in the Hexi Corridor, explained the influence of the soil environment on the distribution
of microbes and the role of microbes on the development of the soil ecosystem, and served to protect biodiversity and desert
ecosystem Provide theoretical reference.

Key words: Hexi Corridor; Desert soil microorganisms; Microbial community structure; Soil physical and chemical; Redundancy

analysis
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Fig. 1 Desert survey route and transects distribution in Hexi Corridor

1.3 TEBHERNE

FHEHULAR AL A (F8 EERLAR S ) SR A 3
Malver 2\ E 477 1Y) Mastersizer 2000 7 &Y
Mg, R EZE S AR (Gravel ) >2 mm, B>
#r (Sand, A AHANEY . WHEPR, 2~1 mm;
HRPRL, 1~0.5 mm; HEERPRL, 0.5~0.25 mm; 4
P4, 0.25~0.10 mm; H4HEMK:, 0.10~0.05 mm ),
Mk (Silt, P45 MK 0.05~0.02 mm,
YKL 0.02~0.002 mm ) FIZHRL( Clay )<0.002 mm.
TR DX A R R G KON B AR EA T 4, R
FHRRE SR LU 7 A 45 B A BR 5 &

T IEAA P BTIE . AP (SOC) R HE 5

R A ARSI, B L ( AN D) SR FH BB 1012
2R (TN) R E A, 48 (TP) 2k NaOH
s s ST Lk, AR08 (AP )R 0.5 mol- L'
NaHCO; /5 e hitb ok, &8 (TK) RH
NaOH 4 il J5 JCHE 6T B, s ( AK ) 1 mol- L™
NH,OAc B4&JE KRR, HIEEKE (SW) R
B, pH ML SR (EC) H_ LIRS SRl # A%
A BN T A 72 (1 PHS-3D # pH 17,
1.4 13 Z DNARIREUK 16S rRNA EE R PCR
]

fifi Fl MoBio +HEf A4 DNA 5 J1 #2505 &

( PowerSoil® DNA Isolation Kit, MO BIO Laboratories )

http://pedologica.issas.ac.cn



6 1

oA s I AR e IS L SRR A WAV A A S R SR 1

1721

X HE S DNA ST HEIC, $2 B 20 A1 R B 1 56 R 4
PEAT 16S tDNA V4+V5 XAl ITS1 [X PCR #734 ( 41
W5l N: F5'-GTGYCAGCMGCCGCGGTAA-3';
R5'-CCGYCAATTYMTTTRAGTT-3"; EEESIWH
F5'-CTTGGTCATTTAGAGGAAGTAA-3'; R5'-GCTG
CGTTCTTCATCGATGC-3'), ¥ ¥4 /51 PCR /=¥ H
1.8% AR e Uk 4lifk . PCR20 pL AR : #itlk
DNA (10ng), 0.8 uL 5 uL —XF5[#, 0.4 uL Pfu &
4 W, 4 pL PCR Buffer, 2 pL 2.5 mmol-L™" dNTP,
ddH,0 #h 2 B8R R 20 uL, PCR ¥ #ER)F: 7£ 95C
TFHIAEHE 3 min, SRIGTE 95CFIEHF 30 s, 7E 55C
Bk 30 s, 72°CHEMH 1 min, RJ5HEAE 72°CF ZEH
10 min. ffe B4 =47 Nlumina Hiseq 2500
AL
1.5 HELRLESHHR

16S rDNA i i 4 {4+ FLASH #47 PE reads $f#%
19| Raw Tags, #AJ5i 1 il JE Raw Tags 15 %
Clean Tags'"™, f#iJf] USEARCH ¥ &HE5H# T
AR 5115 3] Effective Tags!' . 7EAILITE 97%HY
KL, L 0.005%1E R BIME, i 3 QUME it
T OTU H2KLI,

FT /20 OTU fii H Mothur i#F47 241 7 FlL EL
B a-Z M (Ace $8%L . Chaol 5%k . Simpson $5%% .
Shannon #5%1) - #rY, i vegan HLEfT AR £E
T OTU = FEEUHE A £ AL 4543 H7( Principal coordinate
analysis, PCoA ), Fff SPSS25.0 HEf7 iR & )y %4
53HT X% Pearson AHXCHEMT. AU R 5 THZH
1532227 T RS 2549 1, ] Canoco 5.0 4K
PR DE SRR 115 R DL AL B AL~ R A T T0 4
Z3HF ( Redundancy Analysis, RDA ), DLy 435

IPER TR AEREN
HOAF || LIF I E{ P[] = Others
(. ] = Cyanobacteria

=)
|

o
=

= Unknown

o
0

= Planctomycetes

. 5 Gemmatimonadetes
i . = Chloroflexi

= Acidobacteria

m = Euryarchaeota

© Bacteroidetes

| || | = Actinobacteria

m = Proteobacteria

= Firmicutes

o
o
T

I

N
'S
T
I

o
)
T

[T

R e A A T A AV A VA A VA VAT
FEih Sample

FHXT - J# Relative abundance

=]

Y REIRGER . IR IR T RIRE Z B e R, I
SRS B G I6( monte-carlo test )24 IRl 5 354
FEHE NS ).

2 45 R

2.1 AAEERRRE T IEMEDEEEN

XF T A5 i s B I ZR R AT BT, A SRR B
PSR, T T RS 7E Silva (HIEE )
Unite ( EFH ) 7R BAEE DX OTU #474326%
HRE, SRRCED RS (WK 2). g
THERAT, XS FEER T 1% MR s A . JERE
W] (Firmicutes ), Z2JETR ] ( Proteobacteria ) {4k
W17 (Actinobacteria ), T/ [ ( Bacteroidetes ),
] AT 1( Euryarchaeota ) FRFT [ 1( Acidobacteria ).
£ %5 W 11 ( Chloroflexi ) . 2 A J8 B ]
( Gemmatimonadetes ), ## (] ( Planctomycetes )
M4 ] ( Cyanobacteria ), BUHE/Hr 45 S n] 5,
JERETRT . ABIE AT . R TR B ] oA I3
BT TCRHXS S RE>5% ), 78|/ 7 K- 3647 70 B, HX S5~
HX10 # 6 ANFEAS 38y e B A o8 5 £ 9 25 AT 78 )
( Bacillus ). FLERE JE ( Lactococcus ) FIZLEKH &
( Rhodococcus ), W Ab ik & BL T N 3l 4 M 14 )&
( Acinetobacter ). #5#iH )& ( Streptococcus ). VIR
W R W om W )R
( Halobacteriaceae ) MR{HE & ( Cidobacterium ),
B A E), ATEER AR L. SRR
TN 16 DA KRZHAHF AR , EA
[ LA T TR — 25 57

( Propionibacterium ) .

5

i}
il

I

=
~

= Unknown

| | = Others

| I~| = Rozellomycota
1 = Cercozoa

. Hl - = Anthophyta

@ Blastocladiomycota
= Calcarisporiellomycota
= Chytridiomycota

= Mortierellomycota
= Basidiomycota

= Unclassified

=S === IE

o
0
|

o
o
I

o
~

o
8}

©= Ascomycota

FHXF - J# Relative abundance

UGG GG I 0
FEih Sample

(=)

K2 P R B SR T KLU (a: S5 b HE)

Fig. 2 Horizontal composition of soil microbial phyla in the desert of Hexi Corridor ( a: bacteria; b: fungi)
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Fig.3 The soil microbial diversity and richness index of Hexi Corridor desert soil (al, a2, a3, a4: number of bacteria OTU, Chaol index,

Shannnon index, Simpson index; bl, b2, b3, b4: number of fungus OTU, Chaol index, Shannnon Index ,

Simpson index )
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Fig. 4 Principal coordinate analysis ( PCoA ) of the bacterial (a) and fungus (b) communities in the desert soil of the Hexi Corridor based on

F1 WAEBTELRMEVSHEESBELEFHEIXR
Table 1 Correlation between soil microbial diversity and physical and chemical factors in the Hexi Corridor desert
(DGR EfaEan TSR UK AR BB MMA e 2 R ALK
Microbe Index P EC SwW AP AK AN TP TK N SOC
OTU number —0.102 0.009 —-0.052 -0.003 0.493**  —0.203 0.124 0.339* 0.235 —-0.003
EiiN) Chaolindex  —0.123 —0.044 0.019 -0.079 0.458**  —0.145 0.157 0.368* 0.272 —0.079
Bacteria Simpson index 0.056 —-0.085 -0.267 0.646%* -0.121 —-0.255 -0.175 -0.054 -0.339* 0.646**
Shannon index -0.139 —-0.02 0.192 -0.671**  0.287* 0.147 0.203 0.031 0.274 —0.671%*
OTU number —0.207 -0.176 0.404**  —0.807**  —0.086  0.428**  0.262 0.044 0.152 0.361%*
L Chaolindex  —0.213 —0.163 0.423**  —0.799**  —0.087 0.447**  0.274 0.045 0.145 0.376**
Fungus Simpson index 0.032 0.033 0.165 —0.579**  —0.121 0.199 0216  -0.199 0.139 0.029
Shannon index —0.139 -0.223 —-0.241 0.262 -0.148  -0.272  -0.058  0.197 —0.464** -0.116
WAL AR AR e AmubRL LKL
WY Ei=tan PaE AL iy Rk
Very coarse  Coarse Medium Very fine  Coarse
Microbe Index Gravel Fine sand Fine silt Clay
sand sand sand sand silt
OTU number  —0.09 0.002 —0.034 0.059 -0.109 0.114 0.282 0.046 0.026
il Chaolindex  —0.022 -0.012 —-0.04 0.048 —-0.125 0.14 0.295 -0.017 —-0.062
Bacteria Simpson index —0.339* -0.177 -0.195 0.055 0.148  —0.307* —0.381%** (.495%* 0.422%*
Shannon index 0.301%* 0.234 0.216 -0.019 —-0.059 0.357*  0.458** —0.446%* —0.432%**
OTU number 0.607** 0.173 0.237 0.015 0.024 0.307* 0.334*  —0.665%* —0.719**
EH Chaolindex 0.620** 0.174 0.237 0.007 0.026 0.303* 0.316% —0.666%* —0.717**
Fungus Simpson index 0.504** 0.045 0.16 0.052 0.049 0.058 0.055  —0.442%*  —0.372%*
Shannon index 0.275 0.234 0.216 —-0.019 —0.059 0.357*  0.458** —0.446%* —0.432%*

. *FBREREE (P<0.05); *FREFWEE (P<0.01), TI[[ Note: *Means significant difference ( P<0.05); **means

extremely significant difference ( P<0.01) .
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I (P<0.01), SARLHE . 4R FIZR 2 B 2
A2 (P<0.01); Shannon #8585 SRR FIAR 417047
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Table 2 RDA analysis results of microbial community and mechanical composition of desert soil in the Hexi Corridor

HLARAL A, 41 TA Bacteria HE§ Fungus
Mechanical fif R TIERE FAH P1A fif TIERR FiA P1A
composition Explains/%  Contribution /%  pseudo-F P-value Explains/% Contribution /%  pseudo-F  P-value
4N ¥3 KL Fine silt 31.6 44.2 6.5 0.01* — — — —
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TR, R EREERE R ] 54 8 IE A, R
W] S5 8 ARG . R sb2 i, 56 1 HET
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I 3 IE ARG, I LW T 2% 2 2 AN A A0 i R 1Y) 32
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