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Abstract; Bacteria are important components of lake ecosystems, playing a crucial role in driving the cycling of elements
and regulating water quality in lakes. Uncovering the mechanisms underlying the formation and maintenance of bacterial
community diversity in lakes, known as community assembly mechanisms, is a central objective in the study of microbial
ecology in lakes. In recent years, the development of microbiomics has greatly promoted the understanding of the assembly
mechanisms of bacterial communities in lakes. Eutrophication represents one of the most important environmental challenges
faced by lake ecosystems in China today, and it is also a nonnegligible factor determining the composition and diversity of
bacterial communities in lakes. This article firstly provides a review of the theoretical foundations and the developmental
context of bacterial community assembly mechanisms in lakes. Secondly, it outlines the main analytical methods used in
studying the assembly mechanisms of bacterial communities in lakes. Next, it summarizes the latest research advancements
in understanding the impact of eutrophication on the assembly mechanisms of bacterial communities in lakes. Finally, it
discusses future research prospects and the challenges faced in studying the assembly mechanisms of bacterial communities

in lakes under the influence of eutrophication.
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Table 1 The interpretation of different ecological processes governing the assembly of lake bacterial communities in the process-based theory of

ecological communities
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NTE VPR Vellend 4 H i) A 258 V5 o A2 B b AS [l A 25 5k 82 9 AR X 2 B2 Stegen 551%™ 3EF
Bray-Curtis A1 EEFEEOT AP T Wy FhAH X =F B2 ALY Raup-Crick FeH( Bray-Curtis based Raup-Crick,
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RCBM},) JEEEE RGERE B L FPIB] R C 2288 ( B-nearest taxon index, BNTI) , B IR & T — I THABE
VoKV 1 R AL 5 1k 1 € i O3 AT RE VR A AR AL Y SE T HHE SR, T FR 9 QPEN ( Quantifying assembly Processes
based on Entire-community Null model analysis) ., QPEN St i #5554 it 41 H AR 5 25 A A 25 4 A0 Y — 01 K
HEA | PR R 2R 252 5 U RE S DN GE T £ AR U A ) VA AS ) AR 25 5 R 1 s 115 8.7 . QPEN
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aof AR AR E A
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AL RE AT DTk, AL A5 57 Bk e ( BNTI>2) (B9 Bk e 4 ( BNTI<-2) (I BEY # (1 BNTII <2 H
RC,,, < —0.95) 4 BRI (1 BNTI I <2 H RC,,, > 0.95) LA KA AR Ak 3 50 B (IBNTL <2 H
IRCy,,, 1<0.95) . QPEN J5 i NAMIFFE A D)2 K H , 58 AN ) 9990 A 285 2 8 v A T i 1)+ @ AL ol
BT EEAILAE, BT QPEN Jrik, Pearman % FSY T #7104 22 4 [ 296 1A T 2 JZ DURUY) 40 0 BE 9%
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{5 DI R T LM R4 & B IR R A BRI R (2) RAER B FE B W F A F R A
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FUMZEREAE . SR, X AT REIF AN Gl , B A SR IE PRI W AE R AT FREE] . TEARTE R N, AR SR 2L
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K (Normalized stochasticity ratio, NST) ¥8 55 /7 2 0 i AL A & 1 3o A2 A0 Bl AL 3 8 A0 10 A W A 2 ) st vl 7 A Xt
Dil

NST i R AL NST” I, L 509045 0 B v A4 e aod A OGS F 24k B9  B(EL, NST<50% FRn i I
DA E VA A 32 NST>50% 2 7n 7F 7% 2 DABEAL A L #2532 0 NST AN [) 5 35 T A AY 73 A 9 HoA
LY , il ek 3t Y Raup-Crick F}"Z%?ﬁbbﬁ[gl] ( an RCBmy ) %ﬂ*ﬂ?/ﬁ’pﬁéﬂlﬁljﬁd\( Standardized effect size,SES) S
FRUH (I BNTI) |, 3k SR FR B e T WS 5 Z AR (i 22 18] 2 57 1) fub 28 T NSTT S Bt 1 Wl AL P ) A Xt
SE VAR HE Y DTHR 2 T UL DU (B R A AR A 22 1) 2 S ) /NI AR 22 S 1 S 35k DRI & AT DIV R S A AR 25
BEHLMEE TR AR o ERT, NST i A ik 30 AT TR AT I 40 AR 7 1 4 el ML B A3t 1 J A B 5T
TH, BT NST Fik, Pernthaler 55 5T 1 Hi 1 55 B2 A 1 K 1A o ite 29 245 240 T FHE 9% ) 2 1 71 43 SRR AIE
AT A BT A 2R A 2 | Ui B S A T A TR A A 2 A2 1 T i PR A B Bl (NST<35% ), T E K 2= D L B AL
AN E(NST>60%) o WAL, Yang 51 S04 T8 AAS IRl SR HEWIA oK AR RN TR IR AR 0 (L4 40 7
) BT AL, 2 IEBE A WA R T A0 T BRI A Ao X K AR LA W v A R A R T B AR X T
HRAT T AR

TE3Z ) NST J5 i, 5 2580025 S H R BRI, 15, Se PR A R S AR T AR (=5 Bk ) FE 48 A
FOCTE AR (k5 7] e 2 B BUE S RN A8 T 45 R AAE B E 25 50 Ning S0 X Ub b A7 732 0
W T 9 PR ERIRIL (R E  SERTRR SF LU 3 ARBENLES T R A ) 13 FhE TR kA R 1
FEFR AL BE e FE AR LA L 15 P T4 b = FE ARV AR LR B2 ik s b , DADEA BT TR AR S BE LA s
Ning % Z545 25 [T R [R) SR SRR 1) )32 g R 150 DL B e A6 MR 54 o 110 8 1A RE R 32 WM R
HETSUR FH 1 =5 5 B SR 5 W o s BRI 45 L0 ) AR B0 B85 Jaccard B Ruzicka AR DL B2
TEPRRITIR NST, SR, AN [ AR T TE AR AR DI B B 45 19 2R It 2 RO 1 20 v A Vs O R IE . UK,
FeT TR AT 7 I MELR By R AR LR T (GGE S HE R FE 3R AR ) SRS uE A 0 X3Pk . AnRAN ]
1 5 P TR (R B ST VR P AR S5 3800 17 08 i e M) el A T e e BB LSS Xy 7 A, DT 32 3K NST il 17
AASBENLYE . AN NST AR TR FORS B B2t 23 BE A W5 RBE B9 B I i e AT PRI 7 DA ) R vy B 5 e
PR NST TN GE ) 32 B, fiJe, 713 NST i 204 R RO AR CRT 6) , DUA i/ B & 8 i g it
I,
2.3.3 iCAMP (Infer Community Assembly Mechanisms by Phylogenetic-bin-based null model analysis ) Az 2545 7

TR A S AR (A B SRR ) T8 RV T SE AN A P 2 R 2 K, B DR R RIADRE | IR Re M RETE , FER
AP RETE T HELERR Y SZ B EN R PR T, T A AR T RE A7 39 ZUAY AR AR R . — 5 T, AN IR
A= R A XS BRI AR A g e )b 22 S AR 5 53— D5 T, 9 BRE s 2R A8 LA RO T8 ) B P R AN ) il
AR Z A AEAR R ZE 5 . X 22 S o vk IR I IETS T2 T B R A 2 SR v U ke o PRLIG, O 1 BEHEf
5 RPN A A IS A AR RN R 2 T A TR TR A AL S B PPAR R &2 |, Ning 511 F 2020 4F
1 QPEN BRL 7 g i BeAil - #EATRlck B sr 17— T R B 48 1 R RL 53 4T 0 58 i HEWTRE VS A AL
il GEHHEZL (iICAMP) , iCAMP SRAAE AR AME/ T R 1 /KF L i Ja BRAE B AN v& 19K iR 3t T
TR AT AR

iICAMP #RIFETF R A iCAMP” =AM EBALFE =251 (1) R L B 404, RIHG 000 3 1 Fh 3 25 1
KI5 AANE R H8 5 (2) FEREA o0 4R N 28 TR B 14 2B 4 C R840 ( B-net relatedness index, BNRI) Fll
RCy,, FHEHEA R4S o 32 253 Bk £ (BNRI>1.96) F PR (BNRI<-1.96) FJFPEY (1 BNRIT <
1.96 H.RC,,, < -0.95) F #FRHI ( IBNRII < 1.96 H RC,,, > 0.95) FIAZSEAE(IBNRII < 1.96 HIRC,,, | <
0.95) S A A= AT R ARXS BT ; (3) % B4 AR AR B2, JF 8 G R Rl o3 A 0 25 8, LAPPAG A [ 2R 280
TERERKF L RARXS B, JAER , iICAMP Az 25U Sy 900 40 T R 9 A e AL A T S 44k 1 A5 0 iy 20 i
FBL, Xu S5 ST iCAMP Gt ST X A0 G 0 S5 1) i R A0 440 TR AR AN [ K S 1 (1 4 el i e g
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FIT 000, S5REW AR, DI A R R T AR ZEMIE R 227 32 8 T ER M BEALEAE S,
AN, B 2Rt A A5 VEEAR AR E BRI A R R 1 R ) A AR BB KR T, Obieze 251 {f ] iCAMP
BRI G TN KORNED B 7S~ 52 AT Sh i T m %) V2 it 20 TR TV 65 40, O B IR o 350 Jo e e 9
SV AE 240 DA RE 7 R AL o o 1 L Bl R

Ning %535 Y ICAMP FE B IR V& A% b ot 8 T 10 LA o WA ek RS 0 B | OB e S
QPEN Siit i mit 10%—160% , SR, iCAMP R AF7E— 2L R BRI 1758, iCAMP 1% B % 1 Ll
YER &R R Ve 5 A TR 59 BRI/ sl 89 9 B0 1 B — AU 440 21 iCAMP AU HE S i i Az 2RI AR
Ay . R, YWy a] S S VE ] 32 S A0 T R TS M EE I iCAMP (TS AR A 2% | B TC B M 4 B R B Aok ik
YEF R R EIAH EAE R . eAh , YA 4348 Z A0 R 3 B0 -5 SO0 A 21 4346 N 16 22 SRS iICAMP ml g2
b BERR R
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VR AR B ROBEA A 3 e LA X 43, X5 S AU AS ] 2R G0 FIAS [R50 4 o ) 2 A il
BAPEME, AT ROHX—HEEL, Vilmi L1630 F Gibert F1 Escarguel“m 2 H B9 PER-SIMPER J7i:, F 2021
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DNCI) , DNCI AL LSS BENLIE SRR (B BOE ) e s P B (A 2500404k ) 78 BE T #8 o A v i R X
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YRS DX = iR AL B K I (AL 25 A K TR 33 9 2 KR RT3 ) v i % OB & SR8 1R 7 T LA i
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SRR R TS A AL 4B 0 A AN [R], DNCI fER 5 B RETE 2H 18] (B 20 BIREVE M A el i, iX
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TFRTE ST (2) THETARX (T 5, RHZ O VA R TG B Rl =E B PR s s (8] b FRASCHE 5 (3) & B 4R i vl Lo 1k
RIS L LR S BRI AN A SR 22 SR 4 . SR, 7608 DNCI J7 ik HE Wi v A e AL il B, 75 v 3
PLFIUANFI I (1) T3 X—ANE M 02 AR LB AR T R v 28 /0 0 20 2 2L 2 A [ 10 X 40 b
b, RV AV BURTETF T T IR N R A (2) 45 FE s 2 A P R BSORITRE 55 B50A0) 22 5 A8 Ak R 4 531 45 il 7E 40%
1 30% LA 5 (3) HH T2 65 B SR PRl & A 285000 DR 5 2 iR ) A ) s LA BR T R T R A7 A
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5 R AR A% FEAN [ A5 2 ) %) 1 8 DA B k2 [ 15 8 T o 400 A A G %) SO 4 o 45 g [ 42 % i 3
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(FEF eSS
30 BTN TR AN R R AL AL R R

UEAFER , — LA T i AN [R5 3R 2K B WA P R B SE SR e T, ST T A Ui £ R R b A v
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POIRZE, X I B4 T 8 TR A T RE XS A TR 7 7 A 4 A OS2, DT 5 Pl 7 i R 7 0 T e v A s rh A4
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Table 2  Representative studies on the effects of eutrophication on the assembly mechanisms of planktonic and benthic bacterial communities
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