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Abstract: Diverse bacterial communities colonize on the surfaces of aquatic macrophytes’ roots and leaves and play important roles
in promoting plant growth, nutrient uptake, and environmental fitness. These bacterial taxa also profoundly affect the biogeochemi-
cal cycles in aquatic ecosystems by co-evolving with their plant hosts as “holobiont”. However, the current understanding and ap-
plication of the epiphytic bacterial community associated with aquatic macrophytes remains unclear. Understanding the composition
and assembly mechanism of the epiphytic bacterial communities associated with aquatic macrophytes and elucidating the complex
interactions between these bacterial taxa and their hosts will be helpful to reveal and regulate the ecological functions of aquatic
macrophytes microbiome and maintain the health of aquatic ecosystems. In this review, we systematically summarized the diversity
and composition characteristics of the epiphytic bacterial communities associated with aquatic macrophytes. We also summarized the

driving factors that shape the bacterial community composition, from the perspective of host selection effects, environmental factor
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control, and bacterial interactions. Moreover, we discussed the ecological processes affecting the bacterial community assembly and
further emphasized the impacts of macrophyte epiphytic bacterial communities on the carbon and nitrogen cycling in lake ecosys-
tems. Finally, we proposed that future researches on epiphytic bacterial community associated with aquatic macrophytes should fo-
cus on microbial functional traits, core species, the application of synthetic bacterial communities, microbial response to global
changes as well as technology aiming to increase pollutant removal and carbon sink via macrophytes and their associated microbes.
Keywords: Aquatic macrophyte; phyllosphere; rhizosphere; bacterial community; driving factors; assembly mechanism; carbon

and nitrogen cycling
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LI 20 B (epiphytic bacteria ) J2 48 A K AEAB R T ARKEE sl AR SEAB Y B9 A 7 W0 1 D o 3% N
P I AN A D R — 2N TR B AN A B ST AT ) 2 1946 41, James XS
JINZZ YT BT B R B AN TR A T BB R R o K A R B AN B 1 IR S S I TR A R
ELH 1971 4F Allen 25 1 UCH IR 1 WA LA BRLUK AR R O BN 26 20 T, JF 4R 5T 1 5 e A ™ W st
VHRE S A B I AR AR o TS 254, KRBT 3 WA K A ) B L B 5 40 8 2 M AR T AR Sy — A
R IEFA T AL A5 K BT AL TS e LR SR A ST Re, X TR KA A S Rl A E &
SCHOT S Ty KA b A0 R AR A A, I s 0 SR RMER 40T ML A0 A B 2 AR A
ISR L 7T, H T IR R A RS 4 3R T N B ) L ORI P B 4 T T L e
W Al Ry S G AR T B /N5 T 2 BABL ) WA, [ ARl fleied 8 v 7 2 9 o A A7 0 T L DR A T
HESHH KA E R DR AR T A FE K AR AR T B B 40 3 TR A 5 e 3 ) B
AP TRAR A AR AL R, AR KA S R G IR MG IR A RE T S R o R T B

SR AR A AE AR AR A S R e v o B A A5 A R L, T VR 254 X PR AR fh
AR 157 LA B P AE (4 A A A LR IR B 2 R GE N AL, RIS, AKAE R I R RN RS R 2 HE, T A
[FIFh 2K A R 2H 2 25 L A6 20 BT O AT 0 b TR B B I R R A S K A A ) Y e L2 21
Tk RIS AR5 Y Ay 2553l e B 26 T B £, U0 S I BT S e 2 R 0 A 25 IR, 4R 50K
AR e FOAR R B AR VS AR AL SRR AR A BIL R S A K AR AR S R G B AR S T RE, T A
R X AR SR TR A B TP AR R P AR, I K AR AR 2 AR e TP AN T R VR G A S D RE TR AL 2 R
PRI A= Wy B IR 24 B R 45 7 1T 2%

i Web of Science #.0& 4508 , L)L £ /8UiA] : ( (“aquatic plants” or “submerged plants” or “emerged
plants” or “floating plants” or “floating-leaved plants” or “macrophytes” or “emerged macrophytes” or “sub-
merged macrophytes” or “floating macrophytes” or “floating-leaved macrophytes” ) and ( “rhizosphere” or “phyl-
losphere” or “root” or “leaf” ) and ( “bacteria”) ) XF%dgFEH 1900— 2023 4EAY CHR AT R, CHRIS B AL E
g Article (IB30) 7 Fl“ Review (Z73R ) 7 o 85T F BT, RBRK A AP 1 FIAR 22 I 26 40 DA AE DG E 9T & SO
ST 1097 55, A 10 4F AR SCH 741 5, FR AR O AR SCRUR ) 307 £, Bl R SCER I /3,
T UL, K AR R A A0 B RE TS IS AE 1R N AL T 7 32 5 T ELDRGEUR e B A, AR I A6 2R Sk Fr) 4
T, 7K A AE B 200 TR R 7 RT3 S AL T 22 R R A o) R LR R S BEARAE 5 78 . IR, AR SCHE
MHTE R SCHR YRR b, XK A A Y A A0 R (R X i AR 22 ) i 2 A PR K
HAEWIA O BRI AL AR VR T HEAT L334 , I A K AR B A0 V& R 98 J7 ml EA T T B

2 KEEYMMERFERENSHEER AN

2.1 KA M B B BEE B R AHE

FEid Z2 L AR, 53 F AW LA A W13 I~ SR 5 B AR A BR824 2, SRR AR S
IRAEAB IR AN RS T FSEERT b 20 A RIA T 2000 , 0 432 25 1 400 4 0 S 005 O 5 AR o 7k
PRI F R 2R B A BV AT T i ARBTSE , 45 SR K A AR IR 2 20 B R R 10° ~ 107
A/em®  HPIEPER N 2.2% ~42.9% O BT 4 BB IR HOR T3 e W 5 F 14 1 7 82 T ( colony-
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forming unit, CFU) ¥ B R ST B R AN 1 . AR, DU BURINRE B (Myriophyllum spicatum)
I B A 4 TR SR Y 1.0810° ~7.82x10° CFU/em” ™) TTHE K R4 45 ( Phragmites australis) G T
JE 3§ ( Lythrum anceps ) A 5% B 25 48 B4 T 5 3% K H 0578 1) 43 503% 4.0x 10" 1.1x10° CFU/g'™ o (A% TERE MY
S, AT BRSO T B VA R P B SR A T 2SR, X T AR N 4 1 LA R 3 A A 1S T B 5 A TR AR A
AR,

VAR, BT XTAH TR 16S BBE AR RNA(16S rRNA ) 1) 5 38 I 7 5 AR W50 K A= A P B 5 2 R o 1 224
PEFZ LR AL T 5 T DNA JKF A B EF . — 26 F 5038 2o 77 4 40 51 % 51 49 7T 45 4 43 25 B JC (operational
taxonomic unit, OTU ) 54" #4731 2544 ( amplicon sequence variant, ASV ) f{) A [a] 35 % (945 Shannon 35 5 F1
Simpson $5EURF ) PRFT T A [l 2K AL AE ) B 6 200 61 6 95 100 2 AP {914 He 55 3 i v 0 B P A S8 T o
( Vallisneria natans) F1 23 ( Hydrilla verticillata) M W25 A0 BEVE ¥ OTU %4 H Sy 500~ 2000 4~ 5 i Huang
59 B 2B MK ( Zizania latifolia ) BREPRHEE AN A9 OTU %4 H Sy 7000~ 8000 A4~ SRTT , 13 648 5t
7R B MR, 9 HLAS RRACSRAR I A B 40 BT V& 1 4 X 2 B2, ARSI BOR T By T4, T g 4
AT AT (K A AE ) B 20 B AR AR U

Bk T AR K R AR Y B o A A S TR R IS A () 2 2R S5 4 (R ) 22 R 28 S, — SR ATF 5 Al J il e L 5
JE PR PR A0 K A RO RR A b £ 00 VTR s 2 R R A T LU, AR — D4R G 7K A A 0 B 40 T4 104 UL ) B
ZREVE SR . VPR A Il A5 A ) v 35 0 22 380 DA 1 38 S0 AR U AR B, 0 DR RE 0 S R M T R I
A, IFH HLUT DI TR R 2R 0 A RSP 18 (0 g U5 L pHL (R 3 345 ) of 401 BRE VR B RRAE AT R
T, AR TR A A, —se2e 3 R B 25 B (Acorus calamus) ™) H AE A B ( Spartina alterniflora) 2
PR S R OK A AR PR AN 2 R B T AR PR . X — 7 T AT AE SR R T K R AR R
BUAE T AR BRUTER A (4 246 % DR AR 44 , DATT R I T S A TR 28 9 A WL 2 5 D0 — 1T, R R BRI 0 B ik
/DT 2R BB IR T % 40 WU G B G O FLR T — S A B R B, TR T AN R R 2R
Wang 253 1 OB A= A 4 9 22 1 7 (Medicago truncatula)) FE K AE ) /KA ( Oryza sativa) KPR 40 R RE K 22
B, W /KA AR B AN R A Y LU B AR R S N == 6 224, O EL i F AR R 200 TR R AR X 5 BE R 2 0 B (A4
TEI T M T 7 i, 168 738 -0 7T BE TG 16 58 A i 3R SR PR 1 22 REvE i > .

AHLZ T SR K A AR Y B B 240 8 2R B R /0. He S5 LA T A 12 AN IR AN iR
(Potamogeton crispus) I F BE 28 40 VAR K AR PR e 4 1A 1Y) 2 R 25 5, R I 7 BREE AR AT O P -F 8 B R R 4
KB L REEY B TR IR > o AN BT T, K A A B o 2 B v e 3 ) ot LR 25 240 1 1 22
PEVEGL B B E R D BN, Levi 45 & B, 50k OB BB R E A4 K D ( Callitriche
hermaphroditica) FALL , #F 7 TEZ5 AT fi] B /N B =48 ( Sparganium emersum) Wy 25 40 T ) F 5 BE RIS 2 JBE
FRAR™ o ), He S50 5 %8 P9 G032 0 SC R R L1 175 0 I 1 MR 2R B 25 200 1 SRRV AR AR R A G 1
SRR AR LT X6 107 R ) P9 2 2 e A R 5 26 2 A v LA e e Y o T
2.2 KA M B M B B R R AR R B TEThRE

ST, K A A W) B 25 A0 T AR SR IR T A2 JE B 1] ( Proteobacteria ) (JERER ] ( Firmicutes ) AUFF B[]
(Bacteroidetes) .FRFT#i 1] (Acidobacteria) FITHZE # ] ( Actinobacteria ) %5 ( 6 1.3 2) o AN, YUK Y M F [t
W AR F B BE AN ] ( Cyanobacteria ) , T 73 $E /K AB W) AR 28 BE 6 R B4 25181 1] ( Chloroflext)
(FR1.E2),

AT T IVE N TEZH A RS o5 X DU A R 28 R, 7K AR R AR It ThT HL A R X T Jo] L3R 58 B
e AR 2 B 33T R 5 R r- SR WS 2 DA DDA G, R B AT T DUIGHUR] A K A A 2R 18 43I AR 7 A AL
Y3t Hatdk %5 ", Horh B8 1] ( Betaproteobacteria ) 2 71 R i i A I AN [F] 4 1 2% 18 19 2
PIRBEANTRRET T i 2 o T o8 T T 17T (Alphaproteobacteria ) 1 I 54 K 2 FLAT I A I B0 RN 040 £ i
350 FE K AR B 5 N A A TR T R AR R DA R A 2 KA TR B T M R T R
TR HEE BRI L A VRS YUK T R S SR KRR AN ] X T R S HO R A R A G HE
B W AN AT R S R T AR B R, SBUKAE R AT L 1 RIER 2 BAE TR [RIZE R K
AEAE P R 2R B 4 DR R ZE R, b G T i B A R O RIS 22 AR T T DOKAR ), TS AR SR B AR
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AHICHIRT Y 24 Th THERAE)

TEARIY 43 227K, — S R 1 AN R K A= R 40 B 3 Al o b B AR 326 e . 9 an , TR AL e i AR
JE i ( Myriophyllum verticillatum) W Fr [t 25 40 B8 B4 00 324 P kg - 48 a3 M PR 48 A Comamonadaceae ( B-Z5 1
B 1) Methylophilus(B-ZEE G ]) \Pirellula(FFFFEE1]) A1 Methylophilaceae (B-ZE B 1]) BTt IR J I Kk AR
YT I e e 1 Bt KR A Rhodobacteraceae( a-ZE X 1)) | Porphyrobacter ( a-ZE B 17]) Fll Duganella (8-
AR BT I BRI b MR H A R 2 RIS R R 1Y L 5 R R A R M G LA S
JETHAMETE , 645 Nostoc_PCC_8976 , Calothrix_KVSF5 Fll Leptolyngbya_PCC_6406 LA & Acidibacter (y-75
FE 1] S2BFERT B T3 ( Potamogeton maackianus) W F it 25 40 rh o5 X AR 3 0 MIFKZ T KA
IR R R R 2 A HA (RS A IS R A DL A3 AT 35 8 2 IS5 ThRE LA e 2 S i b Sors Akad
AT A, I HAEARDKAE R A ] B 15 R R vk o N, 72 25 MR R BB Al A LA Geobacter (8-75 T
1) \Acinetobacter (y-ZZEH ] ) Pseudomonas (y-Z8 I 1]) . Candidatus_Koribacter (BRFFTE]) | Candidatus_
Solibacter (BRFTF I ]) Dactylosporangium ( JLZE B 1]) A Bacillus (JEBERE 1) LM, 10 56 3K ( Triarrhena
lutarioriparia) & 2 35 K Rhodoplanes (a-BIETH 1) F Bacillus (JERETH ] ) , X SR HE 4 HAT (e EAE ) AR
KIVERT, I B 25 2 SRS AR R AL 27 o b, ol Tk AR A AR 2R 6 480 i B AR P e S A i
JE A SR ZIAEAL K AR MR PR R T — R 512 5 R R R AR S B A AN s 2™ o il n A2 0 ik
P (Caulerpa taxifolia) R R KB & E T B A MR A GG AE N4 A IR E0E RGN BEN
Desulfobulbaceae F11 Desulfococcus ( Y5 Jg T -2 LB ]) (9] EE B A5 ( Zostera capricorni ) PR ik 3 & 4E 11
Sulfurimonas (e-ZETE W) W LLEJEERAL S 9 (40 H,S) A6y da T4k, I BRI T AR AR £ | 30 g 2 h nl A SUAE
LT AR P A R R R

1 RAAE Y BRAR TR 70 28 2 4

Tab.1 Taxonomic composition of bacterial communities in the phyllosphere of aquatic macrophytes

TPy 2EA! KA P PRI E= BTN
KA P JEREDEI] Microbacterium [40]
Phragmites australis ESiA I Lactococcus

Halomonas
Caulobacter
Tk A1 Anaerospora [41]
Spartina anglica PR ] Nitriliruptoraceae
R Bacillales
Rhodobacteraceae
HARKRE TILTAT] Psychrobacter [42]
Spartina alterniflora W] Acinetobacter
Erythrobacter
Empedobacter
Gillisia
Aureispira
Y 3 I Enterobacteriaceae [43]
Nymphoides peltata W] Pseudomonadaceae
JEEERR ] Veillonellaceae
Cloactbacterium
Novosphingobium
Sphingomonadales
V€3 AN Enterobacteriaceae [43]
Trapa natans WA Moraxellaceae

RS ]
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ik 1
TR IKAAEH ] PR Z:2 30k
frffi%2 W) Oxyphotobacteria [44-45]
Trapa japonica ESiA Limnobacter
TR Acinetobacter
WUAFEET] Flavobacterium
Enterobacteriaceae
Caldilineaceae
B JRUHR 3% A Exiguobacterium [46]
Eichhornia crassipes JEEER ] Methylococcaceae
WEAM B ]
YUKIEY) REEhg AL Rhodobacteraceae [47]
Halophila stipulacea YR
T
TER]
HRBEEE WA ] Rickettsiales [48]
Pyropia yezoensis I Psychromonadaceae
AT
et AATEHEI] Limnohabitans [49]
Hydrilla verticillata TR Acinetobacter
FFFRR ] Flavobacterium
Rheinheimera
FRATESE IR Methylophaga [50]
Gelidium lingulatum wATEET] Colwellia
TR Granulosicoccus
Lewinella
M 3 A Spirochaeta [51]
Undaria pinnatifida Propionigenium
Arcobacter
P I Phyllobacterium [36]
Vallisneria natans TR Methyloglobulus
WANEE] Rhodobacteraceae
FFFEET] Porphyrobacter
FEE Duganella
T IR 3¢ REI] Nostoc_PCC_8976 [36]
Potamogeton maackianus WA Calothrix_KVSF5
PIFFEAT] Leptolyngbya_PCC_6406
Acidibacter
#-N R A Rhodobacter [45,52]
Myriophyllum verticillatum WIHET] Verrucomicrobiaceae
JEEETR ] Caldilineaceae
PR Chryseobacterium
Cloacibacterium
Lactococcus
Stenotrophobacter
& I Bacillus [46,52]
Ceratophyllum demersum W] Solibacillus
W] Fictibacillus
JERETH ] Arthropoda
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i=E7/E3i] KA ] et 22 30k
Rhabdocoela
TR 3 AR Pseudomonas [53]
Myriophyllum spicatum WIFFET] Rheinheimera
Flavobacterium
Marinomonas
B S A I ] [52]
Ottelia acuminata var. acuminata WIFFET]
JEEETET)
VH P A1 Aeromonas [54]
Potamogeton crispus WA Acinetobacter
JERERE ] Pseudomonas
pN/3 IETET] [55]
Najas marina JEBEH ]
WEAEA ]
AT
SR T TILHT] Pseudomonas [55]
Potamogeton lucens A Flavobacterium
JEERETH ] Chryseobacterium
WA Exiguobacterium
BERIRT3E I Pseudomonas [35,56]
Potamogeton pectinatus T =] Flavobacterium
WA Cyanobacteria
TR Rhizobium
JELRERR ]
IR HE I Pseudomonas [57]
Cabomba caroliniana HAFEET] Acinetobacter
WEANE] Shewanella
3 2 KA A YA R 2 DA T o 28 2= 2H A
Tab.2 Taxonomic composition of bacterial communities in the rhizosphere of aquatic macrophytes
TPy 2! IKARE P RS EZ PG
KA P IR Geobacter [37]
Phragmites australis PR ] Acinetobacter
Pseudomonas
Desulfurivibrio
TR Desulfocapsa
Dactylosporangium
Bacillus
REREET]
3R BIEEI] Rhodoplanes [37]
Triarrhena lutarioriparia PR Bacillus flexus
Bacillus
Eid Ly AN Planctomycetaceae [15]
Zizania latifolia TR Xanthomonadaceae
PR ] Rhodocyclaceae
PFF I Desulfobacteraceae
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By
TR IKAAEH) el P2 Z:7% 30k
Nitrospira
T I Sinobacteraceae [13]
Lythrum anceps AT Alcaligenaceae
AT )
JK el AN Nitrosomonadaceae [58]
Typha angustifolia AT ] Nitrospira spp.
JERETE]
BT
A= AT Burkholderia [59]
Alternanthera philoxeroides TR ] Gp6
JEERETE] Gpl
AT
FE RSN Anaerolineaceae [60]
Iris tectorum SRS Acidobacteria
TR Nitrosomonadaceae
WIFFRET] Nitrospira
RSB I Thiobacillus [61]
Phalaris arundinacea TR Ramlibacter
PRAFF ] Nitrospiraceae
JERET ] Sulfuricurvum
R Fos o ESiA N Enterobacteriaceae [43]
Nymphoides peltata AT Sphingomonadaceae
ST Sphingomonadales
FRAFIA ]
PG ]
lves HEI] Caldilineaceae [43]
Trapa natans T Family_XII
JERET ] Moraxellaceae
BRI
UKAEY) JREFE R e ILTAET] Sulfurimonas [39]
Zostera capricorni PRI
wEEh 2 LS| Desulfobulbaceae [47]
Halophila stipulacea AT Desulfopila
FFTET]
eI
A2k BILHE] Desulfobulbaceae [39]
Caulerpa taxifolia R Desulfococcus
PR A Dechloromonas [62]
Vallisneria natans JERET ] Caldilinea
Desulfococcus
Syntrophobacter
Limnohabitans
Rhodobacter

BKAEYMMERERZELRNEEZRIIEER

IKA R BT AR RS BAT S AR AR, L AR PR FIZE A5 1id T2 IR T R 3R 26 IR G, [m] i 2. 52 5]
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AT R AR BAE s (1) .

R TR IS

- SFHHE - .\/,}2:*
ke (0 e § vy
& RS
| / 5 HIRRI 5P j:f \’ﬁi ' 4 6;0 2R T
| CEETTA S o o, HA®
?\‘ /A h: | ”: r % émig@fa @::

P 1 KA ARL IR 20 BRI A 0 R DR S R i TR 2%

Fig.1 The sources and influencing factors of aquatic macrophytes epiphytic bacterial community

3.1 sk AEAE AR MY A R SR SR SR

K 1 R AE AR A ) A 207 K R 0 L A K BB ) 1 T el 7 7 GBS 26 40 8 T v ) 9 s 3
H A 7 e PR T
31 A HE AN RAEARY R AR K BRI 525 S 1 B B R B B 25 40 1 0 R T S i RS i 1
RIS kAR Z A TR J5 3 AR PR T 5 5 B WU . LR T B a2
T OB RS B AR PR , BE— 2532 MRBRAUS " M , 2o PR A TR bR, ML T, K
R I B2 T R T 1) T BRI AT R (DT 14 I 38 B Tk v ) s A (CHEZK AR 4 L 77 I A
T AR AR A B TSR o Lo 25 W T R BT K AR K R B A e T K A
PRI T (2 65.79% ) 7 AN, % BB R AN A2 B K AR S RS, B B BEVE R R Y L
X AR AR B 75 Al s A e, PRI 7K A A e B R T LA e O P 25 78 S

IR AR I AN R T IR T A PR B J  F ARR 2R DA AR A 4 1 SRR, He 45 %00 35 B 4 250
SRRV AT T IUEAIMT , S B B0 KR DA A 0 B B T AR 240 B I R PG 25.4% T - PAY £ 40 Ak T PR
B TR 51.4% , 2 W DA A 200 T LA pi) 6 £ 25 SEHRAED 6 L B9 ) 40 BRI 9, 9 LI 1 LA M H AR R T
FR 2 B K ST R RE 7, 33 T REJE: P T UK A T 1 AR 28 HAT O 6 i A AR RE 0 70 o ItAb, K A i
R LA BRI 22 5, St R R SR A R 3 o AR A . MO BT S B, K A R
i 2% B 1 U 5 2Rl A A A, 5 0 A % [ It 5 B 2 T 0 7 SR MU 0 {5 A T 1)
SRRSO MHE AR IR R AN TR A B R TR R R AR A R T A L D
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IR RIMNRARITREFIE AR EAE . T R B SRR KR, 7 1 3B AR W e i), 2K AR AR 0 s 20 A R
L2 L AR PR B R R AR AR B A SR L M R KA B PR e R TR,
BRI AR R AN IR N AR AR T R R R S L DRI, B 2 ORI S 4 R 3 WK AR A AR B 4
FETETE AR s T PR R 7
32 MRS EEA  ARNEMIMKAERDFEDREMR S REE F TR LR AR AL
5 XMt 2 QECHINE A REE BA S FARSAE O AN, 2K A AR W 7 AR ) 5 PR A (] 2 % B 2 T
PR Z A 1E SR RPN, AN Kk RUBE 114 B AR A I % IR 35 O [ 2R 6] EL AR B 20 AR U 5 A 11 5
Wi BE0 T EREE PR 2, 378 1 M 25 DR R 23 () RS - 99 e AR o A PR R 7 14 SRR T

7K A AL ol 2 5 DR 750 = 5 S VR P R A A 0 B LR e RRE 2R A 0 B A T 5 i LR 2
PR RFIE 5K o A0 BEAAMIN SRR FK BRI EE T 3 A KA AR 22 43 , KI5 25 A ( Zizania caduciflora)
H3E N#E ( Canna indica) LY, T JE 2% ( Lythrum salicaria) H 35006 T 5 22 (/NG T8 HLER (B S RN 05 B i 2R
FLTE, AT G500 00 T ) 5004 22 LA B KR B A B A 2o R i ™ o T 170 a8 T 0 ) LS8 A 147 HR
T TR R A VR AR, R R B WL EE A5 M A7 A B3 25 5, A8 4R bR 43 1)
16 T 5 55 T 2 O AL B RR SR A ™ KA R AR 2 0 (n /NGRS ) -t 2 5 W 40 1 5 B0 614
WERE, 5HAZEAEW KA L, B PR R B KB, v AN SR AL )2 i A A, A R
A AR S AR BRAN R RV P o AN, R RIFh I KA M I 2545 5, BN, 4t g iy i S
R, RO TR R 72 R AR IR 3 55 e R o BT O[] B4 TR RT SR 400 B S R AN
[ A BRA S PN T AR . RS R B, P T ABRtR AT R 3 0 - o 2 T AR L 3 1 28 - HR 732 ( Potamogeton per-
foliatus ) , B b ELAT T 25 F) P o 240 7T 4 7
3.3 ey £ KB KARRM ARSI AR Y SE YW ER R E LA, FHit, K
RIS R A K B B e FIAR 2R (A BRAE A Al 2 A R A3 7= 4 B4 A A 2 i B 20 DR RE VR 2 Rk S 2
AR EERE

1 TR AR 32 R e B A AT AP B A AT RESE I WL A BE MRS R B AR B
BRI G IEY R Ik, A TF9E R, MoK AR A A R Fp T 208 A, 3 B AL 4K 1T BEFE LA A= Km0k
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Fig.2 The aquatic macrophytes epiphytic bacterial communities involved carbon and

nitrogen cycling processes in the lake ecosystems
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