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Abstract: Ephemeral plants and xerophyte develop an obvious gradient change of population in the east-west direction of
Gurbantunggut Desert. Whether the microorganism of the algae crust soil has the similar distribution characteristics like

that? This paper discusses the bacterial and fungal community structures distribution characteristics of algal crust soil in the
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east-west direction of the desert by using high-throughput sequencing technology. We tested physical and chemical factors of
the algae crust soil samples which were collected separately in the western, middle, and eastern regions of desert and
compared the spatial differentiation of soil properties. Then, we conducted the bacterial and fungal amplicon sequencing, so
as to analyze the microbial communities differentiation in different regions of the desert and the correlation between microbial
diversity and environmental factors. At last the function was predicted according to the types of microorganism. The results
indicate that there are significant differences in soil total nitrogen (TN), total phosphorus (TP) , total potassium (TK)
pH and C:P and N :P in algae crust soil, with fewer gradient changes of other indicators regarding spatial scale of the
desert. According to the alpha diversity of microorganism, there are significant differences in the bacterial communities’
richness and diversity in three regions, among which the diversity of east and west regions are obviously differentiated.
However, there is no significant difference in a-diversity indexes of the fungi, whose community structure is relatively
uniform without differentiation. The B-diversity results present that the bacterial communities are significantly different
between the western and eastern areas, while the middle of the desert is the transition zone. At the phylum level, the
dominant bacterial populations are Cyanobacteria, Proteobacteria and Bacteroidetes, and fungi are mainly Ascomycota and
Basidiomycota. From the perspective of the genus of bacteria, top 30 in genus abundance appear different microbial
community structure. From the Spearman analysis result, several physical and chemical factors are positively correlated with
algal crusts microbial community. In addition, the clustering relationship of bacterial functional genes in the middle and
west of the desert is closer, and having significant difference with some functional genes in the east. However, fungal
community functions don’t have significant difference in different regions of the desert. This paper finds that the change of
soil properties have caused divergence of bacterial communities in the eastern Gurbantunggut Desert, adaptive differentiation
significantly occurring in the central and western regions and some gradually differentiated functional genes. However, these

changes can’t lead to significant differentiation of fungal community structure and function.

Key Words; Gurbantunggut Desert; algal crusts; high throughput sequencing; microbial community; function prediction
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Fig.2 Soil physical and chemical properties in algal crusts from different areas of Gurbantunggut Desert
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Fig.4 The Alpha diversity index of bacterial and fungi in algal crusts from different areas of Gurbantunggut Desert
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Hymenobacter , 3¢ J& T2 T 189/ N & ( Nannocystis ) F Massilia F1%F =B 25 F PSS

X T EE RS (B 6) , FREHT 30 i@ hIA 24 R Jm T 2w, 5 MERRE THFET, 1A ERE
THALET ] ( Mortierellomycota ) , - HAS[F] XI5 28 45 Bz w8 S0 87 i AN AR TR] A AR 80 X I e 26 45 K R A
xR R R R R i D, HAWHRIE T 7 RG], VU s 2R A5 fe b S T 1 5 1T A 96 R T R
( Sporisorium ) FNT- 418 J& ( Thanatephorus ) 5 3 J& T F2E R ] B JE A E J& ( Sporormiella) | Coniosporium | 55 ¥ 5
J& (Aureobasidium) AFEEEEREJE (Issatchenkia) JEEAFE)E ( Preussia ) F1 A B B J& ( Hypocreopsis ) #H X} 3 & & F H
FRFIASTHR s rP e s SR m T 1 R ] i) ML %2 ) ( Geotrichum ) ABEME AR (Ulocladium) (Albifimbria 75
& ( Gibberella) .75 7 # J& ( Penicillium ) F1EEA& )& (Alternaria) 53R & T #0511 H9 9% fU B & ( Mortierella)
AR 2 g T U RS AARHR

A D @ 5revivacillus HE e G vecria
e unidentified_Nostocales a @ @& Allophaeosphaeria RS E
b @b @& Sphingomonas b &b @b Caloplaca 1.00
_E [ & 1 4 Streptomyces @@ Spathularia ’

@D @D @D K ribbelia ---Aspergillus
@D @D @D Hevosia @D @D @D C.rvuiaria 080

@ Spirosoma @D @D @D 3ambusicola

@D @D r:bellimicrobium @D @D @ Filobasidium 0.60

@D @D Dpeinococcus a Naganishia
&6 unidentified_Bacteria (D) Alternaria 0.40

& Flavisolibacter @D @D @D \/oriicrelia
@D @B @D Crrhoniobacter @D @D @D rericillium 0.20

Segetibacter @D @D @D Givberelia

ae Nannocystis @D @D @D .i/vifimbria 0
--- Rhodocytophaga --- Ulocladium N
e Rubrobacter @D @D @D Georrichum 4T
@D @D @D )/assilia a Camarosporium I Cyanobacteria
@D @D @D r:fibacter @@ S50r0mmia Actinobacteria
--- Adhaeribacter Neocamarasporium gf(;‘,fgg;i?;?‘]sa
- Hymenobacter a e Lophiostoma unidentified Bacteria
@D @D @D Gemmatirosa [ 1 I ] Inocybe Verrucomicrobia
COH@ unidentified_Caulobacteraceae a @ Phoma Acidobacteria
O Rubritepida a Hypocreopsis Firmicutes
- unidentified_Nostocaceae a Preussia Semmatlmon%(liqetes
@D @D @D ../ icicnsified_Coleofasciculaceae ab @D /ssarchentia CHIOCOCCHSS LUCIIUS
b @b @& Psychroglaciecola e Sporisorium BT
ab @b Microvirga Ooe Thanatephorus .
-- Candidatus Udaeobacter ---Aureobasidium Basidiomycota
b @ @& unidentified_Cyanobacteria ab @b @ Coniosporium I\AASC(:myi?ta t
--- Blastocatella ---Spgrgrmiella ortiereflomycota

W M E W M E

6 HRIMBHHDPREAAREEXERTARNERERKFENFERLERE

Fig.6 Heatmap of relative abundance of bacteria and fungi at genus level in algal crusts from different areas in Gurbantunggut Desert

2.2.5 WL AR MIRETE B ZREE T

IR R RS T R VDTS [V A 9 25 45 B vh A TR RN LB OTUs —F B2 5 2., 385 Bray_curtis ¥E B iE1T 424k
FRATHT(PCoA) UNIE 7, 55 o, vy R B vy R VD TRAS ] X3 2 285 B b, A0 R 25 A 8 BN PR R R AR
FOARML, VU85 AR A A 0 M 25 5 (P<0.05) |, TP il R D Y B AR R A aok A7 o FL TR 98 25 A I AE VD
LB R0 T S K I NVl B2/ N o A 498
2.3 WS PRV E Y 2R S IR AR e A T

P AET 1K b, = AN KIRET 10 A TTRT 5 B 43500 8 £ 95.50% 94.46% Fil 92.18% ; Xif T LI, M4 B 5]

http ; //www.ecologica.cn



534 XUARDL 5l R BEIE W RR VDR 45 B v A R 8 25 8] 43 S ARFAE 1931
oW eM eE
03 |- 4iH ® Y s ¢
04 °
02 - .
e e g
S 01 8 02
e} ~
S <
o
0 r
;" £ o)
& -01}e ’w
° L (]
° ~ M
02 L - 02 °
| | | I. ’ | | I |
-0.2 0 0.2 0.4 -0.2 0 0.2 0.4 0.6
PCoAl (22.3%) PCoA1 (23.1%)
7 HREEGHDEREXIBREE R PARMERBE LI LIRS (PCoA)
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