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Abstract; There are many lakes in Xinjiang, but nearly half of the lakes have evolved to the stage of salt lake development
because of the strong salt formation effect in arid climate. The different salt lakes contain rich resources of halophilic and
halotolerant microorganisms. In order to better acquire the distribution of microbial resources and the response to
environmental factors of salt lakes in Xinjiang, the bacterial and archaeal diversities of five salt lakes bottom sediment at
different evolutionary stages of Xinjiang Tianshan north slope. The main driving factors were studied using the high-

throughput sequencing technique in this paper to reveal the pattern of microbial community structure change during the salt
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lake evolution process. The sediment samples from the bottom of five salt lakes were collected, the sediment properties were
tested, and the bacterial and archaeal 16S rRNA gene were sequenced. In the five salt lakes, the differences of sediment
properties and microbial community structure were compared and the correlation of microbial richness and environmental
factors sediment was analyzed. The results showed that the order of total salt and Na" content in the bottom sediments of the
five salt lakes was Barkol lake>Yiwu lake>Ebinur lake>Yanhu lake>Chaiwobao lake. The sediments of other four salt lakes
are alkaline except Ebinur lake. Alpha diversity displayed that the bacterial richness, chaol, ACE and Shannon richness
indexes of the five salt lakes were all higher than the corresponding richness indexes of archaea. The diversity of bacterial
richness indexes was greater than that of archaeal richness indexes in these lakes. Through the annotation with sliva
database, the bacterial and archaeal communities containing 58 phyla, 68 classes, 138 orders, 253 families, 560 genera
and 4 phyla, 8 classes, 12 orders, 21 families, 60 genera, respectively, were found in the bottom sediments of the five salt
lakes, in which Proteobacteria was the main phylum of bacteria and Euryarchaeota was the main phylum of archaea. The
dominant genus of bacteria and archaea in different salt lakes are different, for example, Barkol lake was mainly some
halophilic and halotolerant bacterial genus and Yiwu lake was mainly some halophilic and halotolerant archaeal genus. The
PCoA analysis results also demonstrated that the different salt lakes had their unique microbial community structure at the
operational taxonomic units (OTUs) level. The results of RDA and Bioenv analysis showed that the microbial community
structure in the sediments of the salt lake bottom was mainly affected by the Na"and total salt concentration, while the
archaeal community might be regulated by many physical and chemical factors. Moreover, the special brine components of

the salt lake would have a significant impact on the microbial community structure.
Key Words: Tianshan north slope; salt lake; prokaryotic microbial; diversity; community structure
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Fig.2 Sediment properties at the bottom of five salt lakes (n=3)
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Fig.3 Alpha-diversity indices of bacterial and archaeal community of five salt lakes sediment (n=3)
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Table 1 The relationship between different combination of environmental variables and bacterial community

HTHE X R B Mantel #6243
Different combination of environmental factors Correlation coefficient ™M P
Na* 0.821 0.5807 0.001
Na*+TS 0.8273 0.5614 0.001
Mg?* +Na* +TS 0.892 0.5879 0.001
Cl™+Mg** +Na* +TS 0.8657 0.7155 0.001
Cl™+Mg?* +Na* +CO% +TS 0.8731 0.697 0.001
Cl™+Mg*" +Na* +CO% +TS+£& ¥ 0.8342 0.7611 0.001
ClI"+S07%™ +Ca* +Mg** +Na* +CO3 +TS 0.8863 0.709 0.001
ClI"+S0% +Ca® +Mg?* +Na" +COY +TS+ & JF 0.8246 0.7642 0.001
CI™ 4807 +Ca® +Mg** +Na* +CO3 +TS+4 J& + 4 i 0.7825 0.7487 0.001
CI™+S07% +Ca® +Mg?* +Na* +HCO; +CO3 +TS+&h J& + 22 Jif 0.7613 0.7471 0.001
CI™ 4807 +Ca®* +K+Mg?* +Na* +HCO3 +CO% +TS+45 [ + 4 Ji 0.6526 0.7236 0.001
pH+CI™+80% +Ca? +K+Mg?" +Na* +HCO3; +COY +TS+EHE+48 0.5472 0.7005 0.001
pH+CI™+80% +Ca®* +K+Mg? +Na* +HCO3 +CO%Y +TS+£5 i + 28 Ji +if ik 0.4573 0.6711 0.001

TS EEh Total salt
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Table 2 The relationship between different combination of environmental variables and Archaeal community

HF4E AR FREL Mantel #;56
Different combination of environmental factors Correlation coefficient ™ P
Na* 0.6086 0.4629 0.004
Na*+TS 0.601 0.4844 0.001
S02 +Ca® +C0% 0.675 0.7174 0.001
Cl™+S0% +Ca’* +TS 0.6883 0.6845 0.001
CI™+S07% +Ca® +Na* +£5 & 0.7019 0.7501 0.001
SO2™ +Ca® +K+Na* +CO¥ +TS 0.6994 0.6898 0.001
C1™+S0%™ +Ca* +Mg* +Na* +TS+4f & 0.7048 0.7356 0.001
Cl™+S0% +Ca® +Mg?* +Na* +HCO; +TS+£: & 0.7002 0.7304 0.001
Cl™+S0% +Ca® +Mg?* +Na* +HCO; +COY +TS+£5 FF 0.6827 0.72 0.001
Cl™+S02%™ +Ca®* +K+Mg?* +Na* +HCO3 +CO% +TS+%4 [ 0.6451 0.7218 0.001
ClI™ 4807 +Ca* +K+Mg?* +Na* +HCO3 +CO% + TS+ & +ifi4k 0.5445 0.7133 0.001
pH+Cl™ +S03 +Ca +K+Mg?" +Na* +HCO; +CO3 +TS+£} [ +ifE 4k 0.4615 0.7184 0.001
pH+Cl™+S0% +Ca® +K+Mg>* +Na* +HCO3; +COY +TS+% B + 2 FF +ifg 1k 0.3899 0.7277 0.001

3.1 BRI Y 2R S 45

KA LAIE A HERE IR 2t HOB [ PR ACTF 11, R 58 4 B0, 450k [ R P8 3 A9 8847 78 KURIDR B A6 7K B9 <
Wi, BENEIE (L TR ) a2 R I A 6 T, TR B IE R, P2 AR Bk, RIndEE oK & ZE L2 F K1
R, A R JEYE B AK 2 P LU B, AP b L A A BT I AR, AT I AR 5 T K K
U5, PR AN e R I AR g 2 09 R ARIINA . SERRE I R I AGYE 5 AN ERWIAN R AE T T7KSF AR XS =F BEAR IR
ST W] AT 2R AT ] R ] SRS A ] RO T T SR ER A AR T L R B AT
1RSI BT O R B SR AN SR v B SO AT N SR T A M X SRR TR OR A A R RHLAK
$r 65 9 = AR BT T 7K 20 TR D 5 R et 2 R, SRR R R R B A AT R R R B AR I R 1T R T A A R R I R
FELLE TN 3 UM G IR W) B LU R T TN L Ben 25U SR R A P T I0 E AY F BF T 28 e
ST P ZAS R R R T T W RS DT AR G W B TG A I | 25 SR R TR A TR LU TR T T, 2
oS TR, R WA AN B S P Z IS TR BT ] SR RE TR 1] HOURF BRI TR AT 11 1 32 (H R A8 A 2R WA AL 1 4 2
S, 1 AR A FEARTR , CREASTIFSE 5 A0S 75 5 B A R S A /N Se BLER W iR Y rh 4
TR PR RE 2 R T 2T 45 B AT EET, 5 90 0 DR PR SR W4 2 300 3017 m AN 3171 m, JEERE B | oA 6 40 1 2K
PR] S A 000 o PR S 53 52 M A | TR AR 2 % DR R 285 4 35 s i)

5 AR B AET 1K AR S BEAR K T B T SR AT B 1] | Diapherotrites FIEF iy i 1T, SRk AE
RS RERWI TR R R B, R R R T I R 11(96.5% ) RN T (1.13%) R &
OIRHT T B T] (2.16%) o RIS FERF ST /N SE BUER 1B IS DU bl T VR S M I, 32 SRS RE  IR H
HH7(80.84%) J T 1(7.55%) AR T 1(0.95%) FIHA (0.67% ) , MEAb, ABIE =" %ot 3¢ i) 0 i T
TR0y B 2 BRI TRIF ST, R B PSR 2 R R I B 11 (96.6% ) , U ER AN R 11 (1.1%) o TiARIR
W5 5 AT EARY B ER A BT, S0 & B RIS TR PR ARG T 15 | DA ], 23 A 98 45 SR A AR Tl
BRSPS Ry FAIXT E A B 22 70 WAt 5 AR B Alpha ZRETETE LA & B,
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