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Abstract: Bacteria, as a key component of biocrusts, which constitute up to or more than 70% of the living cover in arid
and semiarid lands worldwide, play the primary role in carbon and nitrogen inputs in deserts. Thus, changes in bacterial
community structure and diversity can significantly alter their ecological processes and the functions of biocrusts. Sand burial
is a common environmental stress of the biocrusts in arid and semiarid areas, yet little information is available regarding the
effects of sand burial on bacterial community structure and diversity within biocrusts. Therefore, we adopted the high -
throughput sequencing techniques to investigate the effects of sand burial on bacterial community structure and diversity of

biocrusts dominated by Bryum argenteum following sand burial of O (control) , 0.5, 2 and 10 mm in Shapotou, southeastern
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edge of the Tengger Desert. Bacterial community species composition, abundance variation, and diversity indices including
the Shannon-Wiener diversity and the richness indices Chao and abundance-based coverage estimator were compared among
biocrusts that suffered sand burial at various depths. The results showed the following; (1) In total, 38 phyla, 106 classes,
and 181 genera were identified within biocrusts dominated by B. argenteum, of which the dominant bacterial phyla included
Actinobacteria, Proteobacteria, Cyanobacteria, Planctomycetes, Bacteroidetes, and Acidobacteria, which comprised 78.
4%—83.0% of the whole community. (2) Principal component analysis showed that, compared to the control, the bacterial
community structure was the most variable in soils at 2 and 10 mm depths. Sand burial induced significant changes in
bacterial community composition; with the highest abundance were Cyanobacteria, Proteobacteria, Planctomycetes and
Actinobacteria following 0, 0.5, 2 and 10 mm burial depths, respectively. With the increase in burial depth, the relative
abundance of Actinobacteria, Proteobacteria, Planctomycetes, Bacteroidetes, Verrucomicrobia, Gemmatimonadetes, and
FBP increased, while that of the phyla Cyanobacteria, Acidobacteria, and Chloroflexi decreased. In addition, the
abundance of photosynthetic bacteria, nitrogen fixing bacteria, and mycelial genera of Actinobacteria all increased largely at
0.5 mm burial depth and decreased sharply at 2 and 10 mm burial depths. (3) The total count of bacteria, species
richness, and microbial diversity of biocrusts dominated by B. argenteum increased following sand burial, among which the
biocrusts subjected to 0.5 mm burial depth had the highest richness indices and biocrusts subjected to 2 mm burial depth
had the highest diversity indices. The study demonstrated that various depths of sand burial had significant effects on
bacterial community and diverse features within biocrusts dominated by B. argenteum in Shapotou and thus offered the
theoretical foundation for further understanding of the influence mechanism of sand burial on the structure and ecological

functions of biocrusts in arid desert areas.

Key Words: Bryum argenteum; high-throughput sequencing techniques; sand burial; bacteria; community structure

and diversity

A B SR AN e AR E A BESSR AR B A, DA SR AR W M i
22k ARARANG W A5 EHERE ORL I 25 8 WU 43 S 2R A VRS0 DX A 25 AR e 2 U b
WL E R, 2R W25 B AR AR AE ) R IX B VD DXL | 3 A 2 R KO0 SR U R ER L~ IR PR 7
PR AR T R XA S B R FEE AR . ol T ITAL s 3 A B ARIR A5G AR AR AL 1 A A
FEWIES B A RN T RE A 5 52 B AR R T R D R s 2

WP RV AW R 2 2 T2 — P, AR, D HUR (3 SR B 2 45 1
PR R AR RN B B B 1 B A 22l i AR A ) IR R 2 B D A R E R
VAl e R R B U AR A AE T S AR S T RE I A AR L VDB AT o 2 R 1 R A T e AR R,
HUEESCEN 7 HRTE A BT A, YOI AT LIS 25 5 ik - e e )RR KIREELS S DGR 0,3k
JFEGIREE A HBR TS BRI R AR L LASR  FoATTRNIE bR R S B RS S AR A
BEE KT I A BF T A TR0 S AT RER N L3 SR W e | U U E R R 45 Y IR A W ELR A5 il B
Wi A= B 45 g S b A R R S R R 22 R | DT S M 26 21 W) 45 e T BE e 7

A AT N LR A BZ TR e 2 W E RIS T4 B AR M 3R (B 18] 8 A AL 20 it v k45 S it
VR, JUREVE 25K R 22 At PT ARt S Wb DX P A A5 T RE RNPR B AR AL 2 dn e B il 2 545 5 i
RAG IR AR, WT 4R Vb X AR A R GEAE 71 5 R ) N6 e 1y [ LR O, LTS8 1 R A Z b XA S &R
Gt ; WA 2™ A AR A I SR AL A P A B LR A A A S Tt e TR R
LA RAR N S L B IIRE ;- SLRE AR W 4SBT AR T A SR S A B i A LR Y M
PRI PR BFSE A A B )2 AR R A VR A A K R PR RS SR SR A A W 45 B AR S TR R AR B
(EUR:, R AR W45 B2 40 B v I 9 T B 7 1 SRR SR DX i e 45 B S A G A 7= 3, 56 T LA

http ; //www.ecologica.cn



7 39 Weamre A UM T RYP X EEELS KR A RS A A 2 R R 3

RRIGE B N2 B v S SR AR R R0 X 45 B S E e o e F S M AR e e 52 BRR B B 60 AR ARt
AT RTEE 2 A eI BTN E 45 B v i 0 8 REVE SR A0 T il Bkt (AR L T
G TE Tk , REWME RIS AT SRV AR G W A A5 22 A B 7R B R R U E I 454 A S e S
FHE G R BFFSE H ( BR BE A Y

W& o> T EY - Be SEARLEMAE Y E B AW TR A WS &, LIRS R ICA 1R 2%
BB, AR B S E W b B R D REAS B4 AN o oot B0 B AR A S AR PP IF 5 ) — U
A PERR BT, S SN RS R ASZ A P AR Ot TR R T I AR BT SR AR 4G BZ Bk
PRI AR AT RE DA R A T — B R (B H R X Se R IR 2 TR AR A3 T AR
Wy B2 A WU AR, A Maier 555 R 454 SEBERRIN P10 5T 1 V4 BESF B4 5 7K 9930 23 b A< 245 B 1)
JEARZ A MRV 4540 5 2R, O HLH A T SRS B JR 5 45 BB s I b Bl WU v A5 H 1 22 57, Abed
AP AR T RO g B R DURR A 0 &I A 5 1 S KR v B B WU, Angel S5 BFSE T REIDLRE K
J5 45 K R E VIRETS (0 95 1 L, Dojani 55 PO RR T R T 5 JEUA: M 2 B R B 2 BRI AT QYD R
WA IS )22 A R v 14 5 i e AL AR

ABIEFE LIS A L VDB AR g Sk vb 3 Sk N TR B IX A K A 3R BE S 25 je——EC8% ( Bryum argenteum Hedw. )
55 K BSR4, R P e e I B AR AT IS 1 AN [ J5 38 P S Ak BT LA 45 Bz J= A0 BT A Vi 2 A R 2 R 5
My, DUIE 782 XCUD RT3 5 EEESS B R A E RIS AL S A5 LR, it — B U B Vb IX A 1
ARV D BE A AR BRAT U ML A ) 45 B S5 R R A 25 D RERE IR AL LR ERE 220

1 HRMXEHARTE

1.1 W XA

A W45 BOoR AR A P ERR A B b33k VB IR AT 72 0l 4 22 BRI LLAL BN T A BEIX (37°32" N, 105°02'
E) . ZXIHFK 1330 m, Z4EFH)SR 9.6 °C A MK & 186.5 mm, Bk EEAE e 5—9 H 4EH L&
2300—2500 mm , FIEFETE F KN 2%—3% . EX N T FEURBARET 1956 4, F£T 1964 1981 1 1987 4F
LY &, EEFE VAR EWE KRR, ¥F 5 (Caragana korshinskii ) . 46 ¥ ( Hedysarum scoparium ) F i %
(Artemisia ordosica) , FEARFEAFEYA /Nl JE ¥ ( Eragrostis poaeoides ) . %5 VKEE ( Bassia dasyphylla) F1RI7D
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B 12 AN EAE 20 em IREE 10 em (19 PVC 5 BEALA A ELEE LY K 1238 Y340 BRI 56 26 BRas Je A i HoA
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B FIHIG D 7 SO B R 0755 07 v (o HAR A SR
1.3 HEAhREE

FERLCRAET 2014 4 10 7 HEAT SRR FHJCHE B 48 41 25 FLER 4G B R WA B, B LA 35 mm ATCTA
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BYEE 5 N AE 97 % ALK b A 7454 4325 B 50 ( Operational Taxonomic Unit, OTU) AR HIFRBE, R
M5B e R B E WA BT OTU RESHNE B A4 2R IR Bt 42, AT ZHEPEFE 200 H . Alpha
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Table 1 Effects of sand burial on richness and diversity indices of bacterial communities within biocrusts

Vb3 FH EFEEL Richness index ZFEPEFEEL Diversity index TR

Treatments Chao Ace Shannon-Wiener Coverage

0( control ) 3464.59+21.16 a 3509.78+4.01 a 5.62+0.02 a 0.98+0.01
0.5 mm 3715.12+1.39 b 3774.06+£2.64 b 6.21+0.01 b 0.98+0.01
2 mm 3613.62+8.59 ¢ 3584.85+7.04 ¢ 6.54+0.04 ¢ 0.98+0.01
10 mm 3554.45+11.80 d 3579.44+0.06 ¢ 6.48+0.16 ¢ 0.98+0.01

AR RS  n =3, RRIFRRIRTE P<0.05 KV FA B3 2% 5

2.2 VDM ELAEELE Ky 7 A DA R U 45 4 1 52
XTAAEA AN TR RV o3 A T T TR 2K LRI Aot . R TRZKSF L LR T 1% B 119tk
Tk, F A7 5 IE R Other (B 1A) , 85 F 7, H & 25 57 2 14 4 325 B BF A2 45 il 28 1 ( Actinobacteria,
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Fig.1 Relative abundances of different phyla (A) and classes (B) in the bacterial communities within biocrusts following sand burial
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Fig.3 Effects of sand burial on abundant phyla (>1% of OTUs) of bacterial communities within biocrusts
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