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W E NRRKGEASN R W S EE X SRR TR OC R, TRERG 75 I8 A G YR
RIS R R A FERE b T 0, A AT IR R4 (DO). pH. Ak (TN/TP). /KiR (WT). BEAHLEK (TOC). A
A (TN) FLEHE (TP) 22 7 DN BALE TR0 AT HRE . JET 16S rRNA &5 75 4% R I-45 4 Circos. ANOSIM FITTA 4>
BT (RDA) 55757553 BT AE IR S5 R e 1 25 5 LU U i i SR RO G R . SR EW]: ARG REA K
WA ARG WE AL, (EAEXS AR BT 220 . LA TE4EZE TR 1] (Proteobacteria) . LA ]
(Actinobacteria) 1 # #F T8 ] (Bacteroidetes); fii # B J& f4 & hgcl clade. CL500-29 marine group. Acinetobacter,
Comamonadaceae-Unclassified F1 Hydrogenophaga, ANOSIM 43413 BH K35 WA IR i A W R 05 25 AR S 5 YL IR S
RIRAG . TUARZMT (RDA) 45 R 7R pH. TP 535 W AW AP 2 R HI5C (P<0.05); DO, pH 5K EGHIA
AT DSR2 W AR DG (P<0.05) 0 AR I BCE M REIEAE D] . B3 S0KT E B BR 2 B 515 QL Al
FEEFAHOE, DO G A IR TS Y A A MBS T 4R S .

KRR EKM KRG AW CEMRRE sem R

R IIFAE WA L0, AR ZOK AR . JBUETHR 2 161.46 km®, AP MK
FHRIE, WEZR, EERECI AR, BT RMBRARBHE . BoKSRE SR, 205
TG DRSS I HeE F TG WK BUEAL, KRS R E SR K BB R BN, SR RUb
R E A G BRI A RURIA B 2 B 5 IR, Qs T B IR AR A
R AT AR R IR, ST JE T EFDC BRI K )7 % T T 51 B i A S A
. COD,,, ZEALRXWIN CODy,, BN, AL LW AGRN T B W COD,,, B EZZR . NI K]
AT 7K A AU T 2R A R o B2

YRR KA S R R RE R R i 2O Z A, ERER 2Rk A YR (7RG 2K
g, WRRASRGEPIRN EZMRED . TR, Kb R 2 BXERRERA LTS R A TS
PUAMED, KA RGEA E RAENEER . R YA INEOR 3208 B i e, (ORI B Ar (e TR 2
K RO . AVRAMESFINERIA L, B TEY R RLETIAE, W BT e kA
B EIPRAR  SEPOLE R PCR FIZIENAM P EARSE 2, A —U DNA PR, mid iy
PORTEBEPREA R | DN FE IR P E A DT THAT a0 PR3, PRl 2 N T PRERE R Y 16S TRNA
FURAY ITS DXCRIDIREREA Y Mt o MK AR S R ST BB Gy, U EYIRI R R S5 5 RS2 K A
PEPEANS NP N R AL Rl . kML AR R G I R TR 5, RIS R
FEYIRE R Z R S I ERINR, HBUZEY R RR AR S2 R R BAL I 7520, A A AT IAL K AT T

s BHEE: 2023-10-23; FAHHEA: 2023-11-17

EEH: 1LHE B RREEE I H (BK20210953)

T—1EL: WEM (1998—) , B, Wi, BB TR, 1043223837@qq.com; DRABIE1EE: HEM (1997—), B, #iL, T
Ui, 207995655@qq.com; AFt(1985—), L, M+, MK TN, wd853@163.com


mailto:1043223837@qq.com
mailto:wd853@163.com

472 o T OB MR %518

(Aquabacterium) ., ANSIFTEE (Acinetobacter), IiZUifiEE (Dechloromonas) . WEE(#JE (Hydrogenophaga)
5 NH, -N Z2IEAHX, DO A, XIEEAEN! Fi) FH i il P B AR RS W 34T (CCA) IR 58
T IREE A A —EM2ZES, ARSI AR, pH FNAR AR AR
AR L5 R Z R T, SHANG %57 JEF 16S rRNA il @ P HoAR L PR . pH A1 DO [
TR AT BE R AR T 2R A R e AR A S ) N R . KA TR i i S AR i
MR CFR, XK, ok A SR G P A EEE

H A G T S 2R E TR IIAR K BRI . IR YRR S R S5 FaREE LA T
FIE G RS AED 20 nEALRCEE Y SRR e 2 4 R AR (NMDS) FUTAR TS 48 T K57
AR R T SR 20 BREE R L S R G &R o ARPHSEN) R FHIE A AR BER - (PMF) #5580 32 183 30
ZICZNEIH (PCA-MLR) BRI 8 4 Ja Vs YR IEHEA T, JFPPAl TR TR 4 i XU 55
P AEEA B TR G A I A YRR S RE S SRR 0GR . BT FRIpK iy 2
FeEPERG Bt s[RIl FR08 . Rl BTG s, REABIRK BT s Kbty  HAHAL 1975
YURE SRR RIS T 2021 4 6 HAG I AR RRAEER , 0 AR S DR is 45
FIFRHAELL S SRR FRIC R, DRG0 SO AT s e s A S E i %
1 #RIEEE
1.1 RHEQIEE SRARE

TELRA 25 JEA G W) 32 AT s Y U
FAF R AIERE L, FEABNR AR 11 1%
FE T 2021 4F 6 H (F/Kk) SEFTKHEREE . R

R 1 KHEPNBETRRESVERFR
Table 1 Sampling locations in rivers entering Changdang Lake

| 202146 J FERS WA REAAT G i
FERRIE R 15 YL, R AR TS R wis2 192998 67E 319371351
TR UL JEU 3 RKT SORE N ' '
ggfg ?z%ﬁi ?iﬁfgf 3 AR RS w153 119°2925.54"E  31°35'1.75"N

N —ll‘ :/u‘\ & [e]
12 %k ﬁ_;ﬁg.ﬂ“ﬁﬁ\ + PRI 15 W154 119°29'9.86"E  31°34'32.47"N
. 7] KESMEF
SRS w155 119°2936.09"E  31°32'45.49"N
5 FA VLB B SR K 28R /K 0.5 m (97K
BE. TR ORAE | L AKRE, (R TR w162 119°3539.21"E  31°40'28.72"N
FERIFEARIRKFEOME VR R LI, IFE s Wis0 119°31715.62°E  31°39'31.88"N
4°C &V FIEESE . b 500 mL 7RE T3 w151 119°3030.00"E  31°38'18.13"N
LR FM5E, 500 mL 7E 50K = L HE e N W157 119°33727.30"E  31°34'43.09"N
0.45 pm JERET IR E A GEAE I & T 20 °C K48 g TP NIHMIZE 3165248
v v Al Y 1 » A==/ N ‘4\ “5
BT, ZJEk BN al T R - wi6l 119°36'30.18"E  31°39'23.19"N
I5E R FAE R R4 SR BBk (TOC), BA W164 119°32'57.24"E  31°40'17.43"N

(TN). B8 (TP). 7KiE (WT). pH {H M V% it %

(DO). ALK (TOC) AR AAA- AR RLI MR s SR (TN) SR BB B -5 S O
S (TP) SRR /TG, s R YSI 22 80K B4 (YSIPRO1020 &) BLZME KR (WT) .
pH {H71 DO,
1.3 REVEEENF S E

{#iFH PowerWater DNA &7 £ (MOBIO, USA) UL DNA. i 1% Bl WHEERe f ik a4 e
FE[NZH DNA, i FHIE [ 514 341F(5'-CCTAYGGGRBGCASCAG-3") 152 1] 51 4 806R(5'-GGACTACNN
GGGTATCTAAT-3") Xf V3-V4 nZZX 1T PCR §44 . P 4R 95 °C HALE 3 min, 27 MEEF (95 °C
AP 30s, 55°C 1Bk 30s, 72°C #E{# 30's), /e 72 °C LEMf 10 min(PCR {¥: GeneAmp® 9700, Applied
Biosystems, USA),

fFFH 2% BrlEHREER [P PCR 724, FIFH AxyPrep DNA Gel Extraction Kit(Axygen Biosciences, Union
City, CA, USA) #4546ifk, Tris-HC1 e, 2% Bhifgpieyicrsil . 7R Illumina MiSeq PE300 =i &l
FPF G #E T . BT Uparse 50 (7.0.100 1 iR) #4780 0047, FARRIMEAIR T 97% 1955153 Fic 3 [7]—
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Fig. 1 Distribution of sampling sites in rivers entering Changdang Lake
A~ OTU #EA TR, PCR KNyt ih bin BRI A w5E .
1.4 HERAIEBES SR
T Microsoft Excel AHfY JFARSCZIGE L ; (i Origin 2018 AR =EEEFRIRE, Y 2ErE:
BRI QUME 414 (1.7.0 W) 7155 FIHT R.v3.3.4 B{FEFT ANOSIM 234 RIS, T THE AR
I N EIARR PR 2R . HHERUERTEL - 623 Circos B MRS RSAIRY AW s Y
VEAHZHL. £ Canoco for Windows 5.0 FPFHREHITCA I E A= Wity S BRI RIS R o
2 HER5THE

2.1 NHBMREVERICIERR
KGN -5 e S5 BIFAE—RE SRR . 3% 2 s, AL IS J i AJSIATR A

R 2 TP AR LIERR

Table 2 Physical-chemical indicators of rivers entering Changdang Lake

e il JEtiva TOC/(mg-L™) TN/(mg-L™") TP/(mg-L™") WT/( °C) pH DO/(mg-L™) TN/TP
w152 2.70 1.98 0.10 24.7 7.9 6.34 19.80
W153 5.90 1.94 0.10 26.9 8.02 6.77 19.40
AT A T e W154 6.10 1.88 0.10 26.6 7.97 5.63 18.80
W155 6.30 1.83 0.11 27.4 8.02 6.56 16.64
w162 4.10 0.69 0.03 27.1 8.09 7.49 23.00
o W150 3.20 2.71 0.12 24.9 7.72 4.55 22.58
Al TS G
w151 3.00 2.83 0.10 245 7.83 571 28.30
w157 420 0.70 0.04 272 8.14 7.28 17.50
] . W159 4.00 0.72 0.04 27.6 8.02 6.43 18.00
O FREE 5 G
w161 4.00 0.64 0.04 28 8.01 7.89 16.00

w164 3.10 1.79 0.05 26.2 8.03 6.57 35.80




474 o T OB MR %518

WIETEFEN 2.71~2.83 mg- L', RN 2.77 mg L', B EETEE ] 0.10~0.12 mg- L™, FHHkE N
0.11 mg-L™'o A4S A 16 T35 e il 57 05 75 Y A9 AT 3 AR BV . LBl A0 S X vk BE 4 200 1,66,
0.96 mg-L™" F10.09, 0.04 mg-L™'c HUILATUL, AHILARM A TGS YRRl F2oET5 9%, ARG YL oTmk 7
ZEENGYY), FRADE ARSI ARG YR GBI R W50 T W1ST (8 Uk i gk
V FIKBHRIE (<2.0 mg L) HAVUR R R A9 SR RURZ X O 38 I E 22 A R R BE TRl 2B =i i in
AN H A KR AR =R oG PRI, & Al K HEATTR , Sl R inl it S U B AR A A =
FOM TR A E IR IS YL AT W153, W154, W155 1 TOC FI TN ¥k i, 2 Eih
ARG AR B, KEAETS K EEHEAT T, s BN AR R . Bk W64 4b, k3755
PR AT A AR s A VAL SRR B AR R E R R AIR B K. 3 A 2RI ATt WT G4
JERER (26.25+£1.75) °C; pH 4ERF(E 7.93+£0.21, 255681%:; DO WETEREIALT (6.22+1.67) mg- L',
2.2 NEREYEEE N

D) M1 B E YRR 450 o 5 AT B E I REVE 6T 1 KO E A s i 2k
11 AR HP IR 46 FPEAIGUEYIET ], ARG YIFET 120K B8 aniE 2 fos, Heaaxt
FREEHEAE 10 £ 2 Ja e T TREHAA RN others.

k¥ Al ol
100% Others
: Verrucomicrobiota
H H Proteobacteria
80% Patescibacteria
H H | | B Firmicutes
— [ C anolﬁlcu;ria
X 60% =] H H Chloroflexi
ﬁ ’ m — Bdellovibrionota
= | H H Bacteroidota
= 40% Bl Actinobacteriota
= ¢ H H Acidobacteriota
20% I { Bk
0 e B \BB G\ A S ST A\
AR EER ISR NIRNEIMEX AR

RAE R
B2 CHBNER 10 IR FRE RS E A FE E

Fig. 2 Relative abundance of microbial communities of rivers entering Changdang Lake at the phylum level

3 P s Ge S A AT G A S T AP S AR ], R IE AR JE R T] (Proteobacteria) il £ TR ]
(Actinobacteria) FHLFFE ] (Bacteroidetes)o {HAN]Y5 42370 (1 AT H AR B T ARG =F BE 204G ir 2251
Al TR TS Y A AR L T T] (Proteobacteria) AHXT A 81.09%+1.37%, 1t & T ARK A 15 15 Y
(31.05%+4.68%) Fift ) F2FH IG5 YL (24.49%+5.98%). XJEFHETEIR] (Proteobacteria) 5 ANEFA XK,
SR EA VI B eS| ] (Proteobacteria) FUMVRERRES2T il TS e A THim]
TR ER B T HA S Y n] WL B EAEIERAL ] (Proteobacteria) FAE KA IEER . ARb A TG 15 Y
FIUA Y 7 5875 Y 59 AT R iR B 1] (Actinobacteria) AH %F = BE 0 [ 4> B K 40.19%+2.37% Fi
38.43%+4.58%, = T ARML T J5 5 G (12.26%+0.25%) . P A 4 b U5 15 S 09 AT 3 DO V- 34 ¥k i
513 mg L, MRFARMATEIGY (6.56 mg L") Ml 7258155 (7.04 mg L"), E£WL DO HeBEAF Tk
1] (Actinobacteria) 41 . X 5250428 (ORI 2510 AL,  BIRSEIMEREM L] (Actinobacteria) 1
HeR, RRAEITEYY . Aolb IR TS YL Y FEAE TS YA AT TR ) (Bacteroidetes) AN KR A
11.89%+2.48% . 3.19%+1.13% . 8.83%+4.89%. &I S\ A FNGSH ZHHUAT TR ] AR = i il I,
Al RS Y AT S R B s . XS R & e —30,

Circos [T LLHE BT XM g SIAS [ 15 YL AR () AR 1 13 SO s A e . il 3 s,
AFILHRIT] (Proteobacteria) /E KGR 2R — ARG, HAEAO RIS 2 AR A4 5 e
s THEERT] (Actinobacteria) . fUFFH ] (Bacteroidetes) Fl#s4HIE ] (Cyanobacteria) ZEA FTiFTE YA
AR A4 5 i . FROCIERA AT FR BT T DA AR 32 B 55 YL AR G
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Fig. 3 Circos map of the microbial community in rivers entering Changdang Lake at the phylum level

2) B SOK T YIREE S . KGR 8 2K MRS S5 A AR an & 4 Frs, Horp A
FREHEE 15 225 W B A HAAR IR, others, 11 ASRFE ALK 617 B, (HATA R
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: ; Il [ imnohabitans
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: 1 Candidatus Aquirestis
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Fig. 4 Relative abundance of microbial communities in rivers entering Changdang Lake at the genus taxonomic level
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FE A R BB oy IS 2 b A A TR o A TR TR AR X SE BT S A B JE I A . hgel clade
(6.10%~31.11%) . CL500-29marinegroup(3.89%~22.64%) . Acinetobacter(0.15%~19.99%) . Comamonadaceae-
Unclassified(0.66%~10.94%) #11 Hydrogenophaga(0.07%~22.60%).

ARG YA AT rP LS B ANZSARL, (HARXS EREANR] . hgel clade ZEART A1 15 YL Al 57
BTG YL AT 34 5 AN 21.55% . 18.28%, R TV IHIIRTG YL (6.43%); HHIRIML, CL500-29
marine group FEARMAEIGTG YL | Wl FEFE 15 Y AL TR 5 G A AT b o BUARICH 12.80% . 19.25%
4.23% ., VLA AT 15 Yo Al SR8 15 YL 0 A A5 A hgel clade, CL500-29 marine group HY4: K.
2z, hgel clade, CL500-29 marine group BEFIFHE TR Bt A BRI, FEMiski KB, w5k
hgel clade AHXT=FEBE Rl E A S MTEH WA K, HA57KBARGA 5CP 25 CL500-29 marine group BEREHIH &k
AL GE K BT PR Ol T RS G B AR TOC ~F- 393 BE (3.10 mg L) IR T~ A A 25 1% 5 ¢
(5.02 mg-L™") Al IR 5% (3.83 mg L") Al miis 4ag ATt H Hydrogenophaga FAHXS F2 58 g 3%
i TAM AR IS Yl FRAETE G . XING 554 iff 58 & B Hydrogenophaga J&—Fh3fetE FI R, RETERA T
B HREE A WA LIS K PR . T AR RS G AW, Hydrogenophaga FHX
FRE R 5

E—2L R H ANOSIM Z3 MR FEAN [R)T5 G 2R A ] 3 vh 2SR A S E DR F 22 55, S5 5R%R
By, AR THNZES, HARTG YSRGS A R E YRR e R & =5 (p = 0.002,
R =0.579), WEWICEYIRETE S5 515 IR ARG,

3) WAEIRETS Alpha 2R, KGIIAMINTIRHHUEYIRE, Alpha ZREEHTEE R ILE 3.

KGN IRIRREE KR FEA T, Coverage F8EHAE 0.97 LU L, SEIASUR I PR A s e Sl
PR 3 SRS Ace TREUR R AR ETRTG Y (5 590.5+1 147.5), HelRi2 ol mikis
e (3 969.5+164.5); LAFETEIGYAYABRAHH Chaol F5URR (5 329.0£1 086.0), Chaol FEERARAIEAR
MG (3 906.0+219.0) . BEHAFAKIAAAT A= I8 V5 Je i AT i A= s i T B, il i I
TSGR A M REE T E R X5 ZHANG S5 iR 251 —8. RIOREIRANT TS G A -S540
WRE S B EAC, AR5 Y42 53 norank p_Aminicenantes XTI BETH . ARBT A 1615 YL AT IR
1 Shannon FEECT-YIE R, 2070 8.464, HUCTKHMFRIAIS I (7.756), ARMVEIIRTGH: (6.704), Simpson
F8405 Shannon FEEUSMLINESTE—E, Bk b, FAMHSG AN A YIEs 1w B 5 2R Ik
AT >t FRAE TS G ARl TS G AR

"3 KHBNBTRMEY Alpha ZHEMHER

Table 3 Alpha diversity index of microorganisms in rivers entering Changdang Lake

1YLl MR Ace Chaol Shannon Simpson Coverage

W152 5897 5619 8.5312 0.0114 0.974

w153 5733 5537 8.3473 0.0129 0.978

AT AT G W154 6051 5856 8.6283 0.0101 0.977

W155 6738 6415 8.7358 0.0118 0.970

w162 4443 4243 8.0785 0.0166 0.973

o W150 4134 4125 6.5501 0.0572 0.977
Al Th RS G

w151 3805 3687 6.8585 0.0376 0.983

w157 3698 3619 7.9462 0.0133 0.973

i N W159 3733 3606 7.4672 0.0249 0.975
Ol SR Y

w161 3763 3632 7.3288 0.0339 0.978

W164 4997 4849 8.2801 0.0135 0.973
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2.3 NEBMREYIRGE SIEUE XM

WL b RGeS STt CF BY armr—
SRR TR 0T 355 WA RIS AT = i | Bacteroido
10 IR 1 7 AL T (DO, pH. WT. D
TOC. TN. TP I TN/TP) (T4 Hras 5L Al 5 % | detpobacieriona
FiR. pH. TP SK S AR A 125 S P
EHX (p<0.05), DO, WT., TOC. TN & TN/TP 5 | Gyanobacters
5K T O B D B A A R o
(»>0.05),
£ 3% W17 i DO 5 Actinobacteria _ogl_, Acidobacteriota . L
-12 RDA1(46.99%) 1.2

Cyanobacteria, Verrucomicrobiota 45 [ | ] 5 1EAH
*, Uil DO REfie ¥ Actinobacteria, Cyanobac-
teria, Verrucomicrobiota S5 [ JAA L [RIRE
Hli, Cyanobacteria th ] 38 i G5 1E ™= A H A
HahnAK R EEREPY, 1 DO 5 Proteobacteria &2 B & A, RUBEE DO WRETHE, Proteobacteria F-J¥ %
MR, X S52EWHERT FRa5e—3. AW Y pH 5 Actinobacteria £ B3 1FAH5E, 5 Proteobacteria
BEEDNHE, AWM A WT. TOC 5 Proteobacteria 5 i & fiAHE, (H5HARI TR —ERE M IEA
*o XHARRIRE i ghie—2, RASIEET TS WT. TOC W FUASE, [HXER FIPNK 2 AR )
WS, HLAT=E A S XCOIEGEXT 5, & B Proteobacteria 5 WT S1EAHSE, JRREASCRIARIL AR BF5%
EEHKFE R TRl REREE, XA AR SCER K IR R . AR RE—IR, B, &
PIZRAKAER) WT 22080 MR E A S B AR RIR RS, oS sl (R SRR E I Rt
1 T AR GibiE9E & P Proteobacteria 5 WT I HAHKAEA—BIM S . MUEIIAKER T WT.
pH UM AL, EIRFE N, P 2XCHEE, PR EIESR KR SR 2 A BRI
IR AEESEW DAL s X %, RIAE TN WEEh 0.83~1.67 mg-L™', TP ¥JE A 0.04~0.11 mg-L™
BF, EFEERVRBENGIN, AR ENIEAN AR . AR NIAE B R B R T T R A T AR
WEBEEMEN, EMshideiKER M FEH R [HEARM T, AW TN, TP I TN/TP [R5
Proteobacteria & B FIEAE, SHER 1R —ERERNTAAEE, ZREa5 i L B Rty K
T BZAIET, BOmE AR ITFRIEY (i TN, TP) W ey, XA, KGmAM
T TN # R 0.64~2.83 mg-L™', TPIKIE N

E5 CHBANBTRMEESEBEEFER TR
Fig. 5 RDA between dominant bacterial phylum and
physicochemical factors in rivers entering Changdang Lake

0.03~0.12 mg'L™'; 75 TALiEM TN, TP WK O Cdidats dquivests
Vo FIAERE TN, TP WREEIEREE T, BUEY CL500-29 marine group Flavobacterium
K R T . i ASI R TN, TP A T
TN/TP 5 Proteobacteria 7 i & 1F 4 3¢, 1 HH v [V\\
Proteobacteria X} TN, TP B2 5808 o 3 1)0?\:\\\“)(
2) AW RS 532K S R fLapabggteriales-noranks \

Hydrogenophaga

FMRRN AT o K AR A =EBERT 15 7Y
FERES 7 FLEF (DO, pH, WT. TOC,

RDA2(26.16%)
0
g
o
&
)

Acinetobacter

TN, TP Al TN/TP) fTTAX 745 B 6 . Cransin 2G04 |

DO pH 5K 355 W1 AT O 58 8 5 2 A (Cladell_norg Qe Gnelassifed

* (P<0.05), WT. TOC. TN. TP Hl TN/TP 5 Chloroplast_norank

£ 35 W T 30T i 0 O SRR i A O TR O B 2 Limnohabitans

(P>0.05). %5 T RDAI(38.44%) ' 1.0
KEWABIITHH DO, pH 5 Hydrogeno-  m¢ KHNmnit A EBSEBUETENT R

phaga. Acinetobacter, Limnohabitans 55 /& 5t — Fig. 6 RDA between dominant bacterial genera and

ERERMA . Acinetobacter J& T & 475 A B physicochemical factors in rivers entering Changdang Lake
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YiER, BEEA SRS P REACAIEIRST . (BRI BoRkiE DO WEETHE, Acinetobacter A S IiAz 2
il o o3 A AT RE A A2 B BR B Y 5 e B B L R F2F DO, il T Acinetobacter 4= K .
Limnohabitans F-0CIERRIERIAG , TR AR ERBERURAPRET T, ARt AfraE ot mimiA
W 2 RS E IR A Limnohabitans #2417 RAFHAEAEAE UK IR R, it DO Fh i
# #il Limnohabitans % %8 . K ¥ W] A Wi W i  WT. TOC 5 Hydrogenophaga, Acinetobacter .,
Comamonadaceae Unclassified, Limnohabitans & Arenimonas & —EFEE Y FAHK, 5 CL500-29 marine
group, Candidatus Aquirestis., hgcl clade 25 R @ IEAISE, W9 R IR RER G E I IEE AR Y
Y AE K3l R BE TN AR R BT LAY WT 4b T 24.5~28 C N, WT ik A F| T Hydrogenophaga .
Acinetobacter, Comamonadaceae Unclassified, Limnohabitans & Arenimonas /1 %8, WT 1 = W i ‘B
CL500-29 marine group, Candidatus Aquirestis, hgcl clade % JE A K . KFHEIABIRIR S TN, TP &
TN/TP 5 Hydrogenophaga. Acinetobacter, Comamonadaceae Unclassified & Limnohabitans % [ J& 5 — &
FREEAIEAISE, 5 CL500-29 marine group, Candidatus Aquirestis, hgel clade %55 & R ASE, Uil
AR TN, TP R E#H CL500-29 marine group. Candidatus Aquirestis & hgcl clade 255 J@ 4 K
FIRRUR L, PR AT AR B Ty, SR A A S i sz B,
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Abstract To understand the structural characteristics of microbial communities in rivers entering Changdang
Lake and the response relationship with environmental factors, this study classified these communities based on
the comprehensive assessment of the primary rivers flowing into Changdang Lake and the types of pollutant
sources. The distribution characteristics of seven physicochemical indices were analyzed in rivers entering
Changdang Lake, including dissolved oxygen (DO), pH, ratio of total nitrogen to total phosphorus (TN/TP),
water temperature (WT), total organic carbon (TOC), total nitrogen (TN) and total phosphorus (TP). The
differences in the structural characteristics of microbial communities and the relationship between microbial
communities and physicochemical factors were analyzed based on 16S rRNA high-throughput sequencing
technology with Circos, ANOSIM and redundancy analysis (RDA). The results showed that the dominant phyla
and genera of microorganisms in rivers entering Changdang Lake with various pollution types were similar,
though the relative abundance differed. The dominant phyla included Proteobacteria, Actinobacteria and
Bacteroidetes; the dominant genera included hgel clade, CL500-29 marine group, Acinetobacter,
Comamonadaceae-Unclassified and Hydrogenophaga. ANOSIM analyses showed that the microbial community
structure characteristics of rivers entering Changdang Lake were related to the type of pollution source. The
results of redundancy analysis (RDA) showed that pH and TP were significantly associated with the dominant
phylum of bacteria in rivers entering Changdang Lake (£<0.05); DO and pH were extremely associated with the
dominant genus of bacteria in rivers entering Changdang Lake (P<0.05). The microbial communities in rivers
entering the Changdang Lake were highly diverse at the phylum and genus levels and were correlated with type
of pollution sources and physicochemical factors, which provided basis for the pollution prevention and
ecological restoration of rivers entering the Changdang Lake.

Keywords  wet season; Changdang Lake; rivers entering Changdang Lake; microbial communities;
influencing factors
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