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Abstract; The formation and development of algal crust improve soil stability and promote the retention of soil organic
matter , which create favorable foundational conditions for soil microbial growth, reproduction and herbaceous plant topology.
Hence algal crust potential function is of great significance for the subsequent succession of biological crusts. However, the
microorganisms and its potential functions of algal crusts nutrient cycling in Gurbantunggut Desert are still unclear. In this

paper, the microbial community, the carbon and nitrogen cycling functional gene characteristics of algal crust in different
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regions of Gurbantunggut Desert were investigated using metagenome sequencing technology. The results showed that.
Cyanobacteria, Proteobacteria and Actinobacteria were the dominant microbial communities in algal crusts and play an
important role in desert carbon fixation and nitrogen cycling. The microbial a-diversity results showed that only the richness
indices has significantly different among the three regions. B-diversity results showed that microbial communities of algal
crusts did not changed due to local climatic and physico-chemical differences in the desert. Microbial community functional
genes were more sensitive to environmental changes than microbial community structure. The functional genes of algal crusts
in the eastern and western deserts show significant differentiation. The Reductive citrate cycle was the primary pathway of
autotrophs for carbon fixation in algal crusts. The Calvin cycle served as the primary pathway of photosynthetic organisms for
carbon fixation, where rpid and rbcS genes were more susceptible to precipitation. Variances in the contributions of
Sphingomonas, Nostoc, and Scytonema to the carbon fixation process may potentially underlie the divergence of genes
associated with carbon fixation functions.The primary nitrogen cycling pathway in algal crusts were nitrate reduction, and the
most nitrogen were assimilated into ammonium by soil microorganisms through nitrate assimilation, and the small amount of
nitrogen emit in the form of nitrous oxide and nitric oxide through denitrification. Nitrogen fixation were relatively weak
which only included Nostoc and Scytonema and three functional genes: nifH, nifD, nifK. Moreover, the expression of
functional nitrogen fixation genes appears to be particularly influenced by variations in soil nitrate nitrogen content. The
nitrification process only annotated to the ammonia monooxygenase or methane monooxygenase encoding by pmoABC-

amoABC genes, whereas the hao, nxrA and nxrB genes were not be annotated.

Key Words: Gurbantunggut Desert; algal crusts; microbial community; carbon nitrogen cycle; function gene

R PRI T R IS TR SR IR IR R v g BT AR R S A i eT AR | 2 AR R Y [ i
[ E VDL, A2 P XER IR, YD TRNTE IEIE D 28 RCIR YD B 550 fe 28 A, Horp DUmg JUE m 8B v 32
FEVD L T 038 18T % Mg MR b 25T A T BRAE )+ 42 e b b e B AT M e R AR st e
R4S B2 (Biological soil crusts, BSCs) E2 0 T FR2HRETRAR RS, h HIEP0OR KEACTE Y LA S+ 358
E AT R A ML AR A as B U B X B R A: i AE R 20, A BRI R & R, AR Al
S5 K PRSI, R 53 R B By A B R GG B R R R A R AR R R
BRARATT A= W28 B S VDA 8 W [ R DI 45 e M AR 4% e I B 4 R st F AT U o 4% i b Tt A ] STl 2
WREE E CO, M N, , & MR TANULE Y, 5 28 00 A 22 A= 1y I M B TR, 386 I Vb5 - 5 57 )
JoT 5, o AR AE ) o LS B AR AR A T

WA Ry S B A AR W W S PR T ELAT R 38 WV, BB I 2 WE S 2 T R A W R TP KL, 220K 52
B LLA ] RO R A TE IR R T O 2 e sk se Y R T IR VD T B T
SEREAR I BAR AR  BEREE HOY U R B R T Y AR R B IR A MR A AR IE N T N
PR 2B AR T R SERE A SRR A S R e AR IR A Y T A W v 4k
BRIV, JEL i 8 B RN A B DGR T P T P A R 2 AT A A N, R VDI I
RER I FEERIE, 7] o 45 B v At G A W 4 i b B2 i R0 a0 02 1 1 3B A BB [0, 4 v 46 B+ AR
Y

H R /R PR R VRS A B P B G LA PR BT A Rl 26 B 2R T A OR DX e
S5 S 5 E SR IR U E Y ST RE RIS , e ol 0 Ty 2K Bl ol Rp v A 45 B vtk UG R AR 35
RAEAHICHE N Z 251 S B R WG , B 2RES B Je B G A= Wy OV AE T e i 22 A W 45 B 1 BAT
B | BT B 45 B ik BAE PR IR AR X0 T8 7 v L 3852 A g e A8 AR AL A O . H R
So AR A R R S A B SRR O AE VD BRI )R R A AL B B . XARIUAE O ) R
UESE T /R PRI R DB A W A F RIS ARV 25 6] 0 57 o BT DL B IR 0K, AR SR % B R 2RI P AR

http ; //www.ecologica.cn



14 41 FRIEHT A5 Tl R PRI R A ] DR 2R 45 B U W A AT R T BE 6319

WSS R PR T R D B AT B E P e DI RE T it — PR D RE SR N 25 (8] RUE 22 57t | 4B /s WIS 25 B T A
TREM N A 5,

1 #RERHE

1.1 WFE XA S A R 4

T R BRI R VDR (44°15'—46°50'N,84°50'—91°20'E ) |, i FHZ) 4.88%10* km*, VPESEIAVEER 677 m, i
PRI PRI RS VDR AR AT TRk RIS PR R BEA , VD TR
B 1 m VPN, S (IG5 R 25 B 7 35, 7 00039t T = 8 ey e 2RORn b oA &5 i 7
w8, 2018 4F 7 H 7E T JRPEIE d RR D RO R X I U S 1 KU 28 T A, e B B 985 o0 — B0 2 45 e IR
SRAERESN BT 12 AVRE A ARSI RR S BE BT 30 km, FEVDVEZR PG E MPKE 12 BE 543 R PR R A R
3N, 43 W M FIE 2o (B 1), SREEBIESS KO U FARRE L) 1—6 mm SRR TG FRES 2 R 2D
TRAE IR 75 A5 2% BT, R A A A R R SRR I R A T BRURE | A i 01 52 85 = 0k 80 B i 5 K o S w4y, — 13
FEdh B AR T EUEYE BTN AE | 57— A —80 C IR T2 3 A F .

86° 88° 90°E

Z T T Z

CF 1%
Fif/m ¥ N
oy ;8569 N

- A 4
E
S o
~ <~

440
T

0 50 km
S

E1 HREBHFVERREERERDFE
Fig.1 Distribution map of algal crust sampling sites in Gurbantunggut Desert
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Table 1 Microbial community characteristic of algal crust soils in Gurbantunggut Desert
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Fig.2 Climatic factors and physicochemical properties of algal crust in different regions of Gurbantunggut Desert
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Fig.3 Alpha and beta diversity of microbial communities in algae crusts from different regions of Gurbantunggut Desert
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Fig.4 Abundance characteristics of microbial community in algae crust of Gurbantunggut Desert
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Fig.6 Carbon fixation pathways of algal crusts microorganisms in Gurbantunggut Desert
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Fig.7 Carbon fixation functional genes of algae crusts in Gurbantunggut Desert
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Fig.8 Nitrogen cycling characteristics of algal crusts in Gurbantunggut Desert
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