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Research progress of diversity and community structure

of epiphytic bacteria on submerged macrophytes

HE Dan'’, REN Li-Juan"’, XING Peng', WU Qing-Long'*
(1 Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China;
2 University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Similar to terrestrial plants, aquatic submerged plants habor abundant epiphytic bacteria on their leaves.
With unique ecololgical niche and significant ecological function, epiphytic bacteria develop complex symbiotic
relationship with submerged plants. This paper focused on diversity and community structure of epiphytic bacteria
on submerged plants. In methodology, the surfactant + ultrasonic processing way can wash epiphytic bacteria
effectively. Based on microscopic count and cultivation methods, it’s found that on some submerged plants, the
number of eiphytic bacteria ranges 10°~10’ cells/cm” and 10° CFU/cm, respectively. Cloning sequencing studies
indicate that OTU numbers of epiphytic bacteria on submerged plants are in the range of tens to hundreds.
Betaproteobacteria, Bacteroidetes, Alphaproteobacteria, Actinobacteria, Planctomycetes, Cyanobacteria are the
common bacreria phyla found on the surface of submerged macrophytes. Pioneering species of baceria play key
roles in the process of biofilm development of epiphytic bacteria. Environmental characteristics and plant types can
affect the diversity of epiphytic bacteria. Higher epiphytic bacteria abundance is observed in eutrophic waterbody.
And dissolved organic matter is more suitable for epiphytic bacteria than inorganic nutrients. Chemical composition,
leachs or exudates and physical structure of plant leaves are likely to affect epiphytic bacteria diversity and
structure. Here we proposed several hypotheses on the mechanism of epiphytic bacterial community sructure
moulding. At last we had an overall envisage about the study of epiphytic bacteria on submerged macrophytes.

Key words: submerged macrophytes; epiphytic bacteria; diversity; community composition

UgFs BHR: 2013-12-27
EEWB: ERANFHFEREILEINH (31225004); b ERF#BE E ek 48150 H (KZZD-EW-TZ-08)
*@{E1EE: E-mail: qlwu@niglas.ac.cn; Tel: 025-86882107



162 TE R L 264
AL EER R, P EE RN SR A B A X AR A SRR B A A

EORMEH, RAESREMNELE -, EAEDHEK
AR IR P A AR F AR L o AE P KA,
B 7 KA BVt A B R URR Al s A, AR AR
AREWI S A KA KR I A . TR
FEHK AT OB, FEMBITURIBTF . 4eRFK
MBI BERE TR R W R E RS
HAE TR A BT Ee e DUKAEY R R
ERAT R AR, e DU ) A BRAR
O R A A R N A A R A AR . — T
R 40 BT A B R A AR n ] AR A TE 1 A
B B AT HR AR AR 5 s 5 — 5,
BP0 BT 3 TR R e mT R D', S
DUKREIRD AR Bl FERII IR K 48 T IO R
BRI R, IR E S S SR ALY
F AR I R o AR T A v, B A
P R 2 FEER R IOF i OO HAT
BRI PR TAR, B Al s AN KR A S R G
AT B A ORI B A A T AR A A
BRI LE 7 T3 I A A 1K) 4~5 A% . 20% BEIR 131
1 i A1) Stigsholm P 7, I35 4 1R 1) A= 7 0 £ 5%
T AR AN A (X 2y O IR S A A
(ol AP A FE A AR RE T vl DAE g TR 4 1
RS R, JF 206 KRR RS
50 Yo B R IR RE R LARE AT 42 (1) TRl A6 R
FESCLCTEHUBR G = (TR, X AR 20 A 40 1 52
IV 1A fre 3t i AR AT HLBR R 28 AT Dk 1 1=
) O 5 AR A ke = e FEH AT R
AP ERAL A PRI R R, BAR H AT Z TR 1
SCHERERE, AER BG40 B E C IR U P IRIORIRE
T8 LA T B R 2 B TR AR P
SCHRH A TS .

HEOS TR B 40 T T 2 10 7 25 A 0 AT
fr, HEDAN T EABLSRZ RGBT TR e
KT MHERFE AR P TR L AEH, fF
A7 SCHRIE S HLEE 5 T (140 7 B BAR A bR, %k
T, ASOIFANST SRS B T8O A A0 T 1) 2 25
HE Lo BEVE G M AL R ARSI — DAL
oy, Mo TS RGBT AR RN
FEH BB R, AR R ST i) A
P, R DOKAR IR LS L, Y BRI
TSI RE . A L0k, DA B 4 A
VUK T (K R ehmT B FEAE AT 1Y, XA
ST AR, TTRE S MRLE A RSO AR G, X

AP, KT R MR AT T IR
SEJTH RN, AT BLAE AT AR ) SR — ik
BRI Z AR, IR AT T4 Y
AR OCT WM B 2R B
TS R A5 T TR B AR o S SCHE 4T 1% SOk
SLhb b, XUUKFEYI A A 8 AR 2
FEVE SR G002 IR B 25 S LR DY 32 R AT T
RIRid, I B2 Al v T T AT T RS

1 YIRS A RS R A AE

“Epiphytic” (1) in] 3 & KAt & E .
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BATE P ORSF R AT AR P, 55 40w i A 2 A
A B R IR G TE, ORI B 2
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AU T i SR I SR ) B A B 2 R, e
HABR OTU £ H 4 55 4, e BERH OTU %
Hol43 4>, FERHIE, BT Bl 3 e,
TR P BRI, AN e e R WA MRS 2
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AR, Rl AL T HAERE AR,
P A A TR T AR O Y R ik,

B 40 B A R 3R 0 AT R R AR KIS AT R,
LB G . K CEAFAEM AV L )
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HopZ3 1 HopAA4 IX P4 20 i [ 34l PsyB728a
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12 b D B R AR B Y g R I, el At
WA B 40 R R s BRL 25 VR - REAIRR S > ()
A > W E VTG TR N B A 4 R T
SERIR I g T, AR 2 SCERASEE B T e 2 — 1k,
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S I ZE R fEMES K b, A B TE s H
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e B, T —A BREAT IR . SEEe
SEM BRI G, AR I R R A, A
AP AT e RRRE R . X DL I R L
KM= AR, M, AT AR 2
P8 0] DA R A 2 1l A 355 0 A3 0 P 00 T 08 1] LA i
HEER . BEE MR AR AR R G R, e
W Z BIRHYIARFEW,  ANE 2552 21 J& [ K AR 1) 56
Wi o I LM H] LU AR AR 4% A 0] B 40 TR A s v
B4 eI Ry i (A ) T [ 9K 58
F 5 W) A B A B TR, SR R A R
RSO, T e sk BIPE SR B BB R R4, B
5 A0 B I AH N AU SR A o AU A 0T 4 B 1)
TEV& G5 M AT — e REEE R i F RS . X — I P2
b5 A S AN [T AT 3G B AR A4k, (H b
AN B REVE R U AR IBAS ST e M. 71
NES B b, A0 R RO 2 R — e (1 7
TER/INR I 2 RBE, n] Re R S HEPIN 2= % 1)
FHOG, AT RERILE SPGB UIAOG, (HAE AR
B, MEREE R ASZIME R 1 PR

5 XFIKEVHEAENRIRE
MARBAWEE I ERERE , H TG T

SN TE AT IT, T B v A ol AR A A R R I R
Y b, AU AE Y B AR A0 RIS AR B
TX M A SRR KA ) B 3 40 B T 22 R R
ITERIB IR . BRI, R )G, B
FIRNE B A5 40 B 1R B AR ST AT e B . o, X
B 5 0 VAT ) 22 A P R0 55 ) 2B RSk AT B 4 1 A A
BT LMAERIWT IS, TR T B B,
AT AN 56 A 5 B PR A5 At w7, Bl I B o A2 4
GRS o AEREVR S5 8 S o RIEIE b, 26N
Z4 AL (fluorescent in situ hybridization, FISH) I b7 [%
W25 7 HER G 26 AL, A 2K H il i
DB, R B 40 0 IR R V& 45 70 I 2 R VRS Bk
ATHCA TS o 75 R 4l B 22 R 52 1 DX 35 (R AT
90 b, TR A S RN TG Wb i SE a6 Wi, R
BrTHe 2= e, fRUE s BIMEm 45 8, HFH
AUEARBHRA I PR A . FEE R T IR EE 4
G ERED SN T, A R ARSI RE %
g A b AR B 40 R R 5 A TR R e R o U
of B A 4 v () D REREAT BE 2 HIFSE. 5% T CL H. O,
N. P. SZESCEMIEARAI, N AZAT 5 ks 40
€ RIETE, ) W B G 40 o LR 2 5 B8 2 A
BRAL AR R 2 vh, R AR DhRe A4 i b
FRRE 5 NS I, A T 38 PR P48 U1 B8 v B A 4 T e 4%
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