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Fig.1 Location of sampling sites in Yamzhog Yumco

Lake and connected lakes
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Tab.1 Information on sampling sites

FE& Mkm G 4 IKEERER
1 4443 90°44'E 29°07'N TIN5 R =K
2 4442 90°35'E 29°11'N  FHEZEHFREHIESRIZK
3 4443 90°34'E 29°11'N  FHZEHMEEFREZEK
4 4439 90°22'E 29°05'N f g4 i @ AR 57K 2K
5 4441 90°23'E 29°00'N 75 BEEE PHAN e i b 0 55 R 27K
6 4447 90°30'E 28°59'N TR AR E7K
7 4431 90°29'E 28°57'N DU TEMIR Z K
8 4432 90°34'E 28°58'N DUE RN S 7K
9 4438 90°41'E 28°56'N AR 0K
10 4442 90°42'E 28°55'N 2 ELAERE YA H 5 55 Lo /K

1.3 KEFHEFRMEE RS BRI

K PARERAT V2 B KRB« B 200 L ik
WA T4 B E AR R AP B AN S 34
HE 17 3~5 d Ja 0 40 B AT B VR BT, R Pk
IV T AW & A MRRH IR . A B AR 2640
KRR GIEAE A B R B REE R4 Bk
1.4 FEFHEND FEE

K FH 16S rDNA 75143 B AT 4 B 45 1€ o
1.4.1 DNA#H KA ¥ DNA MK A CTAB %
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2.1 BRERKEMARHBEZHAK

211 AWH A NERGERK AR L 515 3 322
WRAE, /v JE T 128 15 Fh (R 2) . Hd, SR
J& HI % PR )& UL Chimaeribacter J& 277 B 3 2 F,
HARE Ry 851 Fh.
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Tab.2 Species distribution of culturable bacteria among the sampling sites in Yamzhog Yumco Lake

. FE W, R

1 2 3 4 5 6 7 8 9 10 % %

B IRANBIAF B Acinetobacter junii 1 1 1 1 40.0 1.2
YOILURS P B Aeromonas sharmana 2 1 1 1 1 1 1 2 80.0 3.1
AL LT Aeromonas salmonicida 2 7 9 6 6 5 15 10 1 6 100.0 23.9
Chimaeribacter arupi 1 1 1 10 2 2 60.0 53
Chimaeribacter coloradensis 2 2 4 30.0 2.5

I IKTIRIRAT I Citrobacter freundii 3 1 3 12 2 6 23 90.0 7.1
Enterobacter roggenkampii 3 3 1 3 2 3 3 70.0 5.6
KW R Escherichia coli 5 4 9 2 3 1 5 1 8 90.0 11.8
Exiguobacterium undae 1 10.0 0.3
FEER v B A IR Klebsiella oxytoca 2 2 1 1 40.0 1.9
JKAES B E Rahnella aquatilis 5 1 4 6 3 2 60.0 6.5
T ARG IR Raoultella terrigena 3 2 36 2 5 5 1 5 13 90.0 224
BT 18 Sphingobacterium mizutaii 1 1 1 1 1 50.0 1.6
R B E BB Staphylococcus epidermidis 3 1 1 1 40.0 1.9
NFEEKEE Staphylococcus hominis 3 3 3 3 1 3 60.0 5.0

AR AR, 2 ik B B LR IR
i, FEFTA AR R B 31, F O 36 IRET B IR A
W KR A IR A AR 2 R B, B Z 3 h
90.0%, Chimaeribacter coloradensis H AN F A% , 1L
30.0%o 3 AT 8 4H TR PRI X 35 FBE , 7% e A TR A
X = FE A, N 23.9%, Hk o L AR S R B, A
22.4%, Exiguobacterium undae WA X} 3 FE A% , AN AE
2SR EE Lk 456 HIURFIA X E 5, v]
/Uy = N 7N o SE VAW LN M A E 2
FLAER A RUKAR AR A A
212 WHEFAKFARAANE NTHFE RS
FE R A 20 B 100 2H AR AL, TH 5T AN [R] A R
21 Al S ) Jaccard AHALLEE R B (R 3) . MR 3 WA,
LR A AN [RIRE SR K AR 48 T Fh S AR BLRE R 2
0.25~1.00; H v, 14 AL BEA AR BL S o5 BE 31.1%,
29 20y 1 BEARBL S 7 EE 64.4%, 1A 2 235 B A AU
KV, i H4.4%. ST S AL 68.8%, 5
TR B KA R Bl 2 822 AN K

%3 FHEERSHREKERESR
YAE Jaccard fE{UME R
Tab.3 Jaccard coefficient of culturable bacteria

among sampling sites in Yamzhog Yumco Lake

BEASO01 2 3 4 5 6 7 8 9 10

1 1.00
0.57 1.00
0.62 0.46 1.00

NV I ¥

0.50 0.58 0.50 1.00

0.58 0.55 0.60 0.33 1.00

0.38 0.45 036 0.50 0.44 1.00

0.71 0.69 0.50 0.62 0.46 0.50 1.00

0.62 0.58 029 0.50 0.45 0.50 0.75 1.00

0.62 046 0.64 038 045 025 0.50 0.29 1.00

10 043 0.64 0.55 0.70 0.50 0.75 0.67 0.55 0.31 1.00

O 0 9 N W

213 W LHEEHEH HESNEW,15MT7S
FE R B AT B (0 4018 & SO AU 2, N 10 )&
12,6 SHE R AL 6 )& 6 Tl (8 2-A) . B4
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FES
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AN T BRI E 50, B AN S F B, C: ANE 2 REMEdE %L, H': Shannon-Wiener £ FEMEFE %, D : Simpson &= & JZ H5 %1, J': Pielou ¥ 5] 45
o ANRIFRER BIAS AR 8] 22 57 40 35 (P<0.05)
B2 FREESHRKETEFRATRHES SHMEIBH

B PR

Sites Sites

A: Number of bacteria species and genera, B: Total abundance of bacteria, C: Bacteria diversity indices, H': Shannon-Wiener diversity index,
D: Simpson diversity index, J": Pielou evenness index. Different letters indicate significant differences among sites (P<0.05).

Fig.2 Species number and diversity indices of culturable bacteria for each sampling site

in Yamzhog Yumco Lake

g B R R T RN, 5 5 AR KA g B R
F R E ST HRFE A ,8.9.10 57 s KA 41 15 &
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Z P FEEOR Simpson & BEFRECR B, 1 5 FF 2L
Shannon—Wiener % 1 #8 i iy, 3 5 FF AU MG 1
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BARE 2-C) . 45 & PIMIRERT 1,1 5/ 7 51 R
AP FE SN 2 R 35 R U R B s
Pielou ¥ 2] BE4R AT 5, 9 54 fi e i1, 3 S FF pi i
i, R 9 5 FF RUKMRA B o0 A 5 3550, 3 5 1 S
A

2.2 BXIEKAEMEE R HM

221 WW A Nt — D0 3 SR KR A
TEV& G500, 1 2F S AR 10 A SKRE AUHK B o045 1 b 2
AL E AT 5 X Gt 44 XK A4 4 B A 7K P40 A L
Fdo NAE HIINZTE , VD HOE < 5 M B R B
M & A1 Chimaeribacter arupi 55 8 M i BIAN R4 &
B X I B8k 5 25 2] ; Exiguobacterium undae H BT %
RIS A — AN XAt 43 B 3 s 43 B AN B Rl A, o
fi S P L TR B 1 5 0N 23.9%, HLUON AR 5 /R B Ex-
iguobacterium undae A, (A 73 B F 1 #k

222 AT A A AT RS IX
35§, ) 7K A T 35 7R 40 B P 2R 1) Jaccard AHACLEE , FLAHALL
JE R HAE 0.60~0.87, L FEHTITF X 1 o 57 R
O DX AFALLRE B3¢ i, 9 0.87 5 F LR IY I X 15 25 BEA
T DX AALRE B 41K 5 9 0.60 5 75 X 38 2 [) 35312 3] AH AL
K (0.50~1.000 o AT, =F 598 4 25 X3 A] 7K
(N TES AN S AT R e

223 MWW LA A N E R R XK

7y BRI AR BB B R %, N 128 15 F
2 RERSIT 52 X KA o ) 4 1 R B RN b B s e/, R
8JE 9T (B 3-A) . % XA B A =F & 22 = 1 o0 i
GERFW, SRR XK ARG S R, F
ELYE AT O X KA B A 3 B (4 A X3 A
FEHELEZFZ%R(E3-B). Shannon—Wiener 2 £
TR HOM Simpson & FEARECR W, P9 A AH A 1
A DU R X 3 f ey, A BEEE VR 5 X 2 d
i, AT WL 7E DUAR Iy R X B 40 B = & TR 2 AR MR
1, S BREV  XAE 631K 5 28t Pielou 3227 B 48 M
5 F RO X A, F R R X R R
BH 2 BLORE RO XK AR 0 B 0 AT AR T 38 20, IR R
X AH AN 51 (B 3-C)

2.3 KEELETF

231 AFFEEMAEFRNA R FEEERKIEA
B 2 PR S KRB R 7 2 T 26 R, 6 2 B A K
PR10ANERAL R R4 (B 4D i B 4 Rl 5
M EAL R FAEEA R ER 2 7 . HUKIERM S, &5
RUKIRTEL10.7~25.2 °C, H A 8 S S B m T HRHFE
FLOSHFE R IC T HARFE S pHEUR PR, &FE
ISR R (pH 8.37~9.08) , Horh 3 54 55 . 2 1 T
BR25 A SN RFES .85 K5 5 BEMMTHAAR
Rlo A AL IR SR I A R DL Rk B AR A —
3, L5 %N 523.67~2 346.67 uS/em, MIAARREA & N
371.67~1 666.6 mg/L, £ 0.25~1.18, Hr 10 54F 53
eSS dKe M A3~15NTU, s Sk & mT
FARFERL 6 5 SO S HE BN, B TFR 23410

T 5 SRR S TR AL 9 5 BT AR
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Tab.4 Species distribution of culturable bacteria in the four areas of Yamzhog Yumco Lake

G A e DU %ﬁ‘%% HL iy
TR IX TR IX TR IX WX W% FE/%

B IR ABIAT B Acinetobacter junii 2 1 1 75.0 1.2
VOIS SR I Aeromonas sharmana 5 1 2 2 100.0 3.1
NES M 1E Aeromonas salmonicida 34 11 25 7 100.0 23.9
Chimaeribacter arupi 2 1 12 2 100.0 53
Chimaeribacter coloradensis 2 6 50.0 2.5
I IRATRIRFF B Citrobacter freundii 8 4 6 5 100.0 7.1
Enterobacter roggenkampii 7 3 5 3 100.0 5.6
KA IR Escherichia coli 20 4 6 8 100.0 11.8
Exiguobacterium undae 1 25.0 0.3
PR ve TR A IR Klebsiella oxytoca 4 1 1 75.0 1.9
IKEEHE B Rahnella aquatilis 10 9 2 75.0 6.5
B $7 IR Raoultella terrigena 41 7 6 18 100.0 22.4
TS LM 8 Sphingobacterium mizutaii 1 1 2 1 100.0 1.6
G EERE Staphylococcus epidermidis 5 1 50.0 1.9
NHIEERTE Staphylococcus hominis 9 3 4 75.0 5.0

16 1 A —— LUREIES o 26 i(C) j:gr
15 —— R 5 ‘ —
T8 22k .
5 S
5 B % 18}
i 2 g8 ® 8 3
® 2 = 3 EZaf
Z wE i
rs 10}
S p——  ———— .
5
= 0.6 |
. -
CcY CK CcC YC CcYy CK CcC YC CcY CK CcC YC
X3k X3k X35
Regions Regions Regions

A FECRBE B AN S B, C A AR MEFR AL Y« 2 RUEENE R X, CK: A5 BRI R X, CC: PTHT TR X, YC - 2 SLAE A
0 [X . H':Shannon-Wiener £ FEEFE S, D: Simpson F2 & LR S, J': Pielou 5 L e K. AN [A) 7 BRI [R] [X 45 71 2 57 8 2 (P<0.05) o

B3 FREERSXEBUKFERSHFIEREE

A: Number of bacteria species and genera, B: Total abundance of bacteria, C: Bacteria diversity indices, CY: Coastal area of Yamzhog Yumco
Lake, CK: Coastal area of Kongmo Co Lake, CC: Coastal area of Chen Co Lake, YC: Yamzhog Yumco Lake center. #": Shannon index, D: Simpson
index, J": Pielou evenness index. Different letters indicate significant differences among sites (P<0.05).

Fig.3 Diversity indices of bacterial community in the four areas of Yamzhog Yumco Lake

E#E90.02~0.06 mg/L,5 SHERM T SR AERL LS 2.4 AR SRS EAEFEXE

REK. A EME RN, 8% 90.25~0.61 mg/L, M6 T LU Y, 3 59 B S UK R
ZHEN0.01~0.05 mg/L, 9 SHERUIX M MERIERAR 558 JEELL L Shannon—Wiener Z2 AR E I P 2 F] AR
MU B E R, TSR R A B # 1IEAH 92 (P<0.01) , Simpson =F & ¥ #§ %5 Shannon—

232 &M EEAETFERYE Duncan fiin 45 R Wiener 2 FEPEFE S (] 2023 IEAH R (P<0.0D, 5
NCELS), F R R X A0 X pH R = Tk Pieloudd S FEFaECe 2 22 IEAHIE(P<0.05).

W X RN ZS RE Y 2 X (P<0.05) 5 FEL S 3R S0V M [ R A SUKARER AL R T TR A DG PE B
e L B F AR RN E S8R pH. H 33 L SA R A& DL SR N 2 1A 2 AR
T DRI X2 35 i T U T R X (P<0.05), JTAE FHIEAHR(P<0.0D) A2 5 B 5 HL 3 30 | LT A ]
IR X S T D RHR X (P<0.05) s F RN 2LV Z A 2 B3 FUAHIE(P<0.05) ; S pHL H
J DX Tl D) S 3 AIC T A R R DR B VR R X TR SRR R R R (A R U G S
(P<0.05). HABFRAEFLE AN AIE 0 B2 2 R R A B U A E W AR (P<0.0D, 52
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W 2 3 TE AH 26 (P<0.01) , 55 iy 5 Al 2035 35 1E A ¢
(P<0.05) . Pearson A 1% 73 BT K B, fb 5 75 0 &
TRBE B B 2 RO R S TR SR AN T 2R
PE ) 3 BB AL R
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0.03
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0.36
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110

COD

55

AN [F) F BEFRAC SR WA [FURE 25318 22 57t .3 (P<0.05)
B4 FEERESHEKEELRFERESH
The data marked with different alphabets indicate that difference was significant(P<0.05)
Fig.4 Aquatic environmental factors for each sampling site in Yamzhog Yumco Lake



92 543 55 3 )

A ¥ & F 2022 45 H

101

wBr

NH;-N

501

% /mg-L!

(V]
w
T

CY CK CC YC
XI5k
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Regions

0
CY CK CC YC
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XI5

Regions
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X3

Regions

X 3k

Regions

CY : SEHFERITF X, CK: A BHHIT R X, CC TR X, YC: SR R ZERHN 0 X o AN 5 BEFRIC RIS ) X8R 22 57 2. 24 (P<0.05) .
B5 FHEERSXEBUKFELETFEREST

CY: Coastal area of Yamzhog Yumco Lake, CK: Coastal area of Kongmo Co Lake, CC: Coastal area of Chen Co Lake, YC: Yamzhog Yumco
Lake center. Different letters indicate significant differences among sites (P<0.05).

Fig.5 Difference analysis of aquatic environmental factors between different regions in Yamzhog Yumco Lake
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DX 35 ) 7R A2 4 TR 4 22 e /N s Fe b, R LA T 5
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T RFE AR A T LU 40 B AE R DX
J X5 310 DX T 18 22 7 /N1 A [R138 IXCa] ) 22 =t
3.2 FHERKEHAESHFMEDHIFIE

EFE B 2 FEE R R B L 5 5 R SUKARGH R
MR E S T HARRE L SR SRR B A AL R
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T BEE PG O RE PE R DR Ay O BRI N A& B ]
REAE TS T Al B = E R R R R 5 15 R s A7
TS, G R A = AR SR T N T R S8 5
FE R B B B Z R TR BO B s R R . 2%
X IR AR B 2 FETE TR B R , 3 SRS 5 X (1) ol

B BB 2 R AR A i , TR A, 2 L
B R X5 IR AN SRAE s 7K AR pHL e 745 ik [ 1 £
L 2R R R R B v T R I R X R U U R X
HARRE g R O X 5 TR R AT AR
T B0 S8 R A 1) X 3, 8 v ) B AR R R SR I N
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Fig.6 Pearson correlation coefficients between culturable bacteria diversity and environmental factors

for each sampling site in Yamzhog Yumco Lake

3.3 EREFXFEREERKEHAE N

LR S KRB 7 2 R b A5 R
BoR, BALH TS L RAF R IR K ZE . & X3k
FRAGER 7 22 S Ve 0 A 25 SR B, 3 g A U R XA
W0 X KR pH LS R MR A BRI B
T BRI R X PUAS I R X o PR I, AR T
RS RERS T 5, B0 TR I BB RSS2 s A
R X GBS 7K HLE 5D FH O X (A
B N NIE S ECNIRE . KA AL T = R
AL T Ak X 35 B Hh R A BRI IR B 0%, AT B
Z RN TEBNIR

R RKARGH T 2 RV S AL R A G
rios, KR A S M E R B R, A
£ 55 (2020 38 1 78 L0 T 7K P 35 T 40 T 1RO e 22 4
A B 5 M PR 2R R B, ek 5 S 3 5 ) 3 i A0 R ) RV
S50, IX 5 AR TN A R —8. AOHTRIR, KR4
WEFEESRAEEEIEMX(P<0.05). KEZE
(013D B TR I, KRG B = B 5 B 5 B3
TEARSE s AR TR U (2019 B 9T 3 B, K va i 4 1 I B v
AT RE R R EA, 5 s RARL. A

SETIEFT e B, Ak 2 75 G B X S TS T % i S 98 7K Ak 4
FR] (1 T V& 25 R — 8 IR R (H JE AN (B 35 (XA 4l
2013 Tk H K%, 20200 o LR 2E 29 4 5 S0 A0 DL
K B BH AT 40, 2 B AR KR T AR BRI B
i T BRI, A 5 R PH A 2 N . S EL AN X
BB T A AR, AT R A S T R S KR
TR A F AR S A O, HE W AT 7 B Add ek
R 1) v DR A% i BRI AR I R T BB SRR . iR
ARSI K ARG B AR K, 3T 25 55 (20160 BF LR B, iR
i Y 25 ) B R T R 5 A Y U 4T R A R i
555 (2000 38 1 FF 78 55 M 9 Ak s JEL T P 7K A 41 1
AT REAE S G 5 1) DR 35 6 R B 5 ek B2 5 R A Y K A 4
B B R IE A 26 5 R B 245 (2013) 15 2R 4L
Mgt . 5 0L BT 70 X8k B B mT i, 2 BRI K
TR PR AR T DA X3, 0 2 2 20 A b X A ) 4
o3I P A A5 FL K AR 0 8 48 3 KB A 1 AR B ) iR
JE ) ) I A, T R AR RRAS ROBIE AR R IR
X} 2 LG R K AR A0 T8 2 FE VA B 3 SR I SR R

IR BRSPS A KR R 1 B R O A
HOF I L B AR A T AR Dy 8 2T IR A, 2



94 543 55 3 )

X & A

2o & 2022 4% 5

BUE BRI TR IR I, B 2850, R ik
=GR SEHRYS R 4 S (R R 16, 202000 5K
I8 55 (200060 M AT 857 5 188 4 21 ) % Bk =B T 3%
M IV g o 6 G 6 0 ik S5 420 S RV RE P ) S0 A
P o e SRR Dy P4 el T B (22 5 10 288 AE WA A 25
ARG AAT R FMAL, 1T AR D e SR AR )
A B BN B B X (B PUE S, 2011, AR k= H
PRV )2 53 A AT RE 2 3 LR B IR BE IR LA 3
TR G i A b 8 R, & JE M AR L2
B DX R MR (AT SR AT T o

Sk

{5538, B B i 4, 25,2021, 2F ST 2 5 /K A4 pH i i1 B 1k
HI]. IREERHEF IT,34(3):567-575.

HOT AR B, T AR EE,2016. T 0T S5 RK I 55 45 8 e
PR 5 M MR A L S B R IR R 0], fh
54 TH,33(12):19-26, 30.

22 55, 4 B B HY 45 20124, 3T 40a T8 J6% 2F 5 7 FE W VA 1T
TR A0 18 B T3], WWITRLA,24(3):494-502.

[ 22,3 55 HE HE, %5, 2012b. 1974-2009 4F P4 56, 2 51 78 485 0
IKBLZEAL A T[], 1224 ,30(2):239-247.

BT, F A A HAIE 2 2011, 2 1 e R I A V5 e 4 o £ 2
oA R R 2= )], KAESF2E,32(3):21-25.

T FEAE,2020. % S B AR EURME B AL ). S
al,(3):68-69.

ZIEZR,2007. T EWTE B ASIE (], ARAR S N ZE,27(7):6-25.

X R T A /N, 25,2012, T TR RIS 2 B it
HEE 2 I R SR T I G R [T, B 554
4R, 18(4):591-598.

XIAE 48,2013, 0 BH 1 2 2 /K A4 4H 1 B V& 485 14 I 25 A8 4K [D].
ME:HERE.

i 05 % /N B R A 46,2000, B v JER T YL 4T B RS 25 20 A R
IE B R 2R [T). AR A0 28(10):1996-2001.

A s, VPR T X B 0, 255, 201 4. 7 9 7 iR 38 K T S 708 1 R
KT AT 5 6 Y R U AR A7) Fh A B R A ) I B A D] PR
)28 IR,41(11):2379-2387.

KR 2 U, B EE A5, 2013, KB /K AR PR G 40 B AN A B
WIS ARHELD]. PREE T2 524K, 7(8):2825-2831.

FhSL T Tk, 35 57 45,2000, — Ff i RHE B B . DNA )
T, EAR,28(2):299-302.

FH 4 1, 28 % B R 97,55, 201 5. 3 B B pHLK A% R <, 50 it 1 2
KIS M 7L ). WPERE,30(7):7-12.

T 75 B, 58 5,1998. A [ i A M. BT R RA

BEAR NI, ¥4 15 Bk 449,45 ,2017. T qPCR AT 16S rDNA i

N AT B 2 A SO ] AT A2 L S A A e 2 R T
VELT]. PG 5 T 9(3):19-23.

V=] it 5, A T A BX T2, 55,201 8. TR B B AT VL U] 45 R B A
Bl B SRR S AL, A2 5 RN IR
R, 4(2):146-152.

B ia, #E W A2, 55,2011, 2F 519 B e SR AR B (Gymno-
cypris waddellii Regan) Z58 £ P22 4F L[], TR AL .23
(2):277-280.

ke LA, 00 4 AR VE ST, 55,2016, TH I, B 2 AR K S RS
J B JEVE B X ARFAELT]. AR5 5441, 36(4):946-952.

FRAE PR, XA, XA, 25,2020, ST 20 B BEVE 45 0 S L 5
FR5E R 1A DG PR T3], 35 AR K 5 22 (B S8R
221R), 41(1):105-113.

TRIGEE, b MR AR5, 25,2006, SRS S B — HT L RR K A4 5
FrE R RGUR B 0TI, PR R, 13(6):917-923.

TRAATIN, 2012, Y5 I 0 4H B PR IR 25701 BA 5 R 5 B 1
B RCR D). B R

KA B 2015, TR i R 33 2 TR 1 22 BRI R =B AR
&R IR D] B SR

JA &, 25 AR PO, 55,2020, SREHVI K e 7 Ui 4 A A VR 7 )
oA R 5 5T R T 9% A& ). R A4 60(10):
2253—-2264.

Ji 7, 2014, 50 U ) 2 AR PE BT ST ). SR Al
iz, 41(11):2378.

AR VAR ,2019. W16 = R K AR AT YD I A P e 9
FERIHIEFE[D]. BB R LR 2

Allison S D, Martiny J B H, 2008. Resistance, resilience, and
redundancy in microbial communities[J]. Proceedings of
the National Academy of Ences,105(1): 11512—11519.

Pernthaler J, 2013. Freshwater Microbial Communities[M].
New York: Springer Berlin Heidelberg: 97-112.

Wang M D, Liang J, Hou J Z, et al, 2016. Distribution of
GDGTs in lake surface sediments on the Tibetan Plateau
and its influencing factors[J]. Science China Earth Scienc-
es, 59(5):961-974.

Ward D M, Weller R, Bateson M M, 1990. 16S rRNA sequenc-
es reveal numerous uncultured microorganisms in a natu-
ral community[J]. Nature, 345:63—65.

Wetzel R G, 2001. Limnology: lake and river ecosystems[M].
Salt Lake City: Academic Press.

Yannarell A C, Triplett E W, 2005. Geographic and environ-
mental sources of variation in Lake Bacterial community
composition[J]. Applied & Environmental Microbiology,
71(1): 227-239.

(otEmEE 77 A4E)



2022 4745 3 1] FHOF FEEEAUERRLKEECYHE TR

95

Culturable Bacteria and Relationship of the Bacterial Community with
Environmental Factors in Yamzhog Yumco Lake, Tibet

WANG Yan-hong, HAO Zhao, GUO Xiao-fang, DE Ji

(School of Science, Tibet University, Lhasa 850000, P.R. China)

Abstract: Yamzhog Yumco Lake is an important national ecological and environmental conservation
area. In this study, we investigated the diversity of culturable bacteria in Yamzhog Yumco Lake and
analyzed the influence of environmental factors on the culturable bacteria community. In the summer
of 2019, water samples for analyzing bacterial community characteristics and water environmental
factors were collected in Yamzhog Yumco Lake and the connected lakes of Kongmo Co Lake and
Chen Co Lake. Ten sampling sites were set: Sites 1—4 in the coastal area of Yamzhog Yumco Lake;
Sites 5—6 in the coastal area of Kongmo Co Lake; Sites 7—8 in the coastal area of Chen Co Lake; Sites
9-10 in the Yamzhog Yumco Lake center. Bacteria were isolated using the streak plate method and
species identification was based on sequence analysis of the 16S domains of rDNA gene. R 3.6.1 and
SPSS 20.0 were used to examine correlations between culturable bacteria diversity and environmental
factors. The study provides theoretical evidence for ecological and environmental health monitoring of
lakes and artificial regulation of lake microenvironment balance. A total of 322 bacterial strains were
isolated, belonging to 15 species and 12 genera. Aeromonas salmonicida, Raoultella terrigena and
Escherichia coli were the dominant species, accounting, respectively, for 23.9%, 22.4% and 11.8% of
the total abundance. Analysis of bacterial diversity showed that species richness (15 species) and
genera (12 genera) were highest in the Yamzhog Yumco Lake coastal area, and lowest (9 species, 8
genus) in the Kongmo Co Lake coastal area. Total abundance of bacteria was highest in the coastal ar-
ea of Kongmo Co Lake and lowest in the center of Yamzhog Yumco Lake. There were no significant
differences in total abundance among the four areas. Shannon—Wiener and Simpson diversity indices
presented similar trends: highest in the coastal area of Chen Co Lake and the lowest in the coastal area
of Kongmo Co Lake. Pielou evenness index was highest in the center of Yamzhog Yumco Lake and
lowest in the coastal area of Yamzhog Yumco Lake. Pearson correlation analysis showed that chemical
oxygen demand, turbidity and total nitrogen were the primary factors influencing culturable bacterial di-
versity. At all sites, there was an highly significant positive correlation between bacterial abundance
and chemical oxygen demand (P<0.01), and a significant positive correlation with turbidity and total ni-
trogen (P<0.05). In general, the bacterial community in Yamzhog Yumco Lake was rich, and bacterial
diversity was influenced by aquatic environmental factors and anthropogenic activities.

Key words: plateau lake; Yamzhog Yumco Lake; culturable bacteria; bacterial diversity; environmental

factors



