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W PRI IF 55 3 oK L AR 3E o

e A B P B AR AR X TR T B AR SR U,
RS, BRI HA A b
TR, I AR TR AR . X TR
H TS ZREPEBR ST K, PCR-DGGE' ! | PCR-
TGGE!") | PCR-SSCP'?! | PCR-RFLP'™®!_  PCR-
ARDRAM & 437 i 2 R IR FAE G I 2 T
BFRM B REERA B A B RS, B ER
WP EEARA L, X B AR BB D E B
RIEAGAETE  FERIEXT SR
SHPER b Rl R R EOR BRI 15 B E 2 ) HRAE
SPHHIT(O0TU) o A 3CA R R B B 7 3
AR TEBE 5 AR 43 B2 T W 557K # v Ab i
HIA PR BT 2540 , DA AR Rt 2%

AR T

1.1 HmRE

R v 3% A2 T o B K =R S B 5 e IR
KR ORI, 25 60 m K (ARIL-PER
) ,35 m 58 (PGIb-ZR M I ) , BIR7K IR 1.5
m, RAERKIRA N 2 m &£ 4, 2013 455 A 8 H
BRI 100 ¢ WE E MRS P iEA
( Oreochromis niloticus) %) 3 500 B, &K%
ME—R(15:30 ), 201346 H7 H,10 ~15
em B KB EFE] 70 A~ 2 m K.1.5 m FEH
R E IR, B R /K3 v B T AR (5 7
PRI 10% ZEd o 17 PRAESE D B4 50 mm [
PVC &, 912 2 mm x 2 mm [ Je 1 M R 3] PVC
B BRI GRAR, KB R T H . 2R
B, BN TRIR N KB P LT SRS IR BT
VR PR ZHL 8 0 6 T o L X3 A St 3 P 9 A R A
Bl 1 fiR. 2013 47 A7 H B #FTKHERE,
AR SRR 1 Frs, TR B R IR R X i %%
50 cm Rb3REE 50 em BRIKEE, RAfE R al a2.a3 7K
FEIR &4 wpl, RAE A b1 b2 b3 KHEIRE R
wp2 , 7E-5 FiAE XRE X B B 0K X BB SRR A, SR
FERALE KBS M XX FR, AL A2 (A3 JKAETR
45 wl,B1.B2.B3 /KEEIRE N w2, 250 mL 7K
FEZA20.22 wm FLUBERE IR , JE R HCE 2 mL
KWL EERTIRARE DAY, REHT
-80 CRKIRKFE .
1.2 KEFNE

>k F DIONEX 1CS3000 %5 12 3% {3 i 52 7K
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FEHEIRER A (NO,-N) FIEAH ER 8 & (NO,-N) ;
G At 3R] 43 o6 ' BE v T s KR b S A (NH,-
N) ¥ B B A LK 43 $1 X ( GE SieversInnovOx
Laboratory TOC Analyzer) Jll i& 7K # TOC % &S Bk
(TC) FoHlk (1C) ¥ BE ; 1 A BRH S AL 15 T 5 8
BE(TP) SR (TN) .
1.3 E[FZ4 DNA I 4

#R 4% PowerWater DNA Isolation Kit( MO BIO,
FE ) FESR B R A F BB B, 12 FRR &
Ui B AL AR 20 BR E1T DNA oHh$2, FH
Mobio PowerClean® DNA Clean-Up Kit #4T DNA
HIZEAL, R 1% SR BEWEBE R L DK R U 2646 I 1
F:KZH DNA,

al bl B1 Al
B2 A2

Bl RESHETEE

Fig.1 Sampling stations in the intensive pond

1.4 PCR ¥ ER&=YEEMH—UL

B A barcode (F3%) HIFE 57519, 973
16S rRNA A V1 ~ V3 RJ 2B X ; 5| #1751 Ky 27F
5'-AGAGTTTGATCCTGGCTCAG-3",533R: 5'-TTA
CCGCGGCTGCTGGCAC-3"; 5% i ABI GeneAmp®
9700 BUEEA Y 14X 4T PCR ¥, 2 ARAE S %
MIEAL I K #AT, B M 3 NEE KR
— R PCR YR & 5 F 2% SR 8E ik i
UKAL I, i AxyPrepDNA 5§ Ji¢ [8] Wi 3k 57) &
(AXYGEN ~&]) Y] B Bl W PCR ;=4 , Tris_ HCL
Vet s 2% SRARME B UK R I . 2 B E K20 e &
258 % PCR 74 B QuantiFluor™-ST ¥ 8,7% )t
JE B R G (Promega A A ) AT E &, Z 5%
FREANHE S T e B SR, R AT AH L B ] A TR

o

1.5 PE(Pair-end) XEMZRFEENF
K=Y " T3k, (6 FA R Bkt 1 &%
sk B Fr B, A F PCR 338 HEAT SCRERAR 1Y
B, RASAAM NS 152 545 DNA F B,
S5 8 B 77 & Tllumina MiSeq #E47 il &
My, BARS R0 : DNA B i) — 3 5 51 P s
FE A, B E RS A B 7 —m AL -5 i B 5
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G N I 7/ A i A I 0 A
(bridge) ” ;PCR § 3, 7= 4 DNA %#£; DNA ¥ # 1
LMLy B ; I A BUE 1 ) DNA & B A
WA 4 FPIOEARCH ANTP, IR IEEF R & M —1
B s FRBOG T 1 B b Al R T, S B SRR AR T
R0 RN TR A BB A R AN 2 4 9%
JEEER” A LB U E] R 3 Skl
BERBH _ANBHR; HiHERIERNTL
B IR DNA R B)F 51, LA ETAE
i R¥#ESE T AR YR 2GR PR A F U B 58 Al
1.6 HEXEFMAK

AP E R FET RN ENFRFINZ
R PEX R # 1T £ 22 i, MR4E PE Reads Z[H
MIE & X R, ffi | Seqprep ( https://github. com/
jstjohn/SeqPrep ) B 445 % B Reads PR — 5%
FP3 . ARYEFRAE T 51 X 434 AR i T P B8 o
B LA EMSEANT : (1) 48 PE reads Z
FIHE S KR, KX reads PR — KT, &
NESKEN 15 bp; (2) PHEFIINESX AN
B RABTC HE 3 0. 02, B/ MEBL RN 0.9, i i
AFEE P (3) Bl 7 51 A S box J7 31, B/ N
BC O K ih 40 & box f 7 5 #6417 )2 ] &
#b, FFEBR box; (4) KW 551 _E #IHR4E I X 70
it AR SR TC BN O, R 5 | WIAE BN 2.
1.7 E£¥EERESH

¥ Qiime ( http ;://qiime. org) ZEAHLE 97 %
K FF xR A6 7 %) # 47 OTU ( operational
taxonomic unit) FEIE M 73 827404 s B i O A

P £ 40 B TR B = BE 48 8050 17 (Chao 1 #8%K
(http : //www. mothur. org/wiki/chao) I ACE 5%

(http : //www. mothur. org/wiki/Ace) ) . B Bf £ F£
HEFE$0 70 (Shannon 5% (http ://www. mothur.
org/wiki/Shannon ) F1 Simpson 5§ %% ( http ://www.
mothur. org/wiki/Simpson) 3% F§ Mothur %X {4,
K Canocod. 5 BRI 53 AF & F A= 178 & [8] i T
R (RDA) .

2 FR50

WEXE 4 ASFE S R g A, 15 3
145 525 £ #: 4k 5 51 ( Reads ) , 36 210 /~ OTUs
( Operational Taxonomic Units), X £& OTUs 7] L)

JH442 36 /1~1"] (phyla) 245 (groups ) o 38 it i B
PEHHZ 2T (18 2) AT LAFE H 7K 8575 P IX KR

UK X KRR B B 5 22 51, i & ) i 2858 &
] T4, 3 BA X 7K DX St 1 e TR B 34 AT LA TR
A
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B2 1RLEE 97 % B O R 1 i £k L
Fig.2 Rarefaction curves of OTUs clustered at 97 %
sequence identity across different area of the pond

2.1 BEEAMK

TR 17 7K R T 2H R A T 20T, 2R B
B 4 B '] ( Cyanobacteria ), & & B I]
( Proteobacteria) L Z¢ i | ] ( Actinobacteria ) . 1 #F
& 1] ( Bacteroidetes ) . 2% % [ ] ( Chlorobi ) {2 & 5 ]
( Planctomycetes ) \#2#F & | ] ( Fusobacteria ) 427K 5
PR S TR AR (B 3) o HAiE
e [ TR T2 X Ph st L, HoUR AR T B T A
LE o [RIRHUK XKAE (& 3a.b) FizK &5
HE DXKAE (B 3 d) 40 B R v 4 RREE T 17K F |
A, FERIAE K E P AR XK R 18 40 8 1)
FRIAFX = JBE 38 o T 266 DR 22 At 1] 28 i A X =
BEF R, WK DK A 35 A TS A X R
49. 6% , T 7K &) AL DX WA 40 B 9P 249 AR X = B2
H79.9% AT I TR B T I EFT A FE P Y
AEXS = BEAUR T I 40 B8 1], P 11 2 =5 BE 43 5
MUK XK FEH ) 20. 1% F 11. 8% T [FEBIK #
FIFPAEIX Y 9. 1% 1 3. 8% , FRBIK#HFFAEIX
K ER P B 7 AE A 4512 7K 358 v 40 T A 9 B 40 ) T
PATEA T 3 o

TE“ 407 7K P-4k 52 o BT oK XA 7K 85 7 R AR
X AR, S5 R R (& 4) 4 [ T
) T B R W A R A, AR K A R R AR XK R
FHOK DX KA A B S 4 X =R BE 23 0] 47 5%
M78.6% ;W I TH EZEH o BIRHEN.B A
TE RNy ZETE AR & ZBTE TR AL AR, VU3 7 M
7K DX KA 7K A 75 A X KR Hp ) ST 34 A X
FRE4 N 18.95% F18.97% , 43 5| HAETE & 1]
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PAE

F) 94.3% F176.0% . {HZFERUK X FIK 5 7 Fp
FEIXKFE[E] X 4 2 AR LBl e B B B W
Z5 TEHUK X LA B BTN £ (o IR EH .
B AL .y ZLIE BN & L TE B 49 1) -F- 2140
S BE 4 B M 4. 11% .10, 75% 2. 69% il 1.
40% ) , TEZKHH P FhoAE X0y A5 TE B 40 i A X =

Proteobacteria 17.48%

Cyanobacteria 59. 4%

\>

Actinobacteria 8. 06%

Cyanobacteria 79. 27%

K-1C4-19 0.21%
Bacteroidetes 1. 35%

(c) wp3

Fusobacteria 2. 85%

JEE 23 m CREXS L O 2 #) ~F J80 AR % = BE 2 3
1.58% .2.92% .3.93% F1 0. 54% ) ; R B 1+
A A R A A, AR UK X IR B Fh
X KA F - 25 A6 X = BE 405 8. 42% il 2.
84% , 43 5 AR A T T/ 71.4% F174.7% .

Proteobacteria 22.62%

Cyanobacteria 39. 87%

Fusobacteria 3. 25%
Others 2. 96%
Planctomycetes 2.95%
hlorobi 4.06%
Unclassified 3.56%

Bacteroidetes 5. 14%

CK-1C4-19 0.12% Actinobacteria 15.48%

(b) wm2

Proteobacteria 7. 83%
Fusobacteria 1.63%
Blhectonyoates 0.76%
nforabr 0168
Unclassified 1.58%

Actinobacteria 4.07%
CK-1C4-19 0.21%
Bacteroidetes 1.85%

B3 thiEERAREREEANR

Fig.3 Bacterial compositions of the different communities

K6 et BR T —5% 8" fE MUK X AIK
B R X KRR 22 ] = FE 22 B LR, SRR
J& ( Synechococcus ) | ¥ 20 & J& ( Cyanobacterium ) |
Z B & ( Pantoea) 1 [C & J& ( Hirschia ) \Massilia .
Crocinitomix ., 3 ¥ "2 B J& ( Roseospirillum ) |
Filimonas F£ MUK X 7K #E ) 3= BE R T oK #  F
HLIX, K A B J& ( Enhydrobacter ) I A 3l & J&
(Acinetobacter ) TE7K #H R AE X 7K HE Hp i AH X =

B
BER T UK KRR
» 100 mm Cyanobacteria
5 [mmBetaproteobacteria
=1 == Ganmaproteobacteria
2 80 mm Del taproteobacteria
=] @ Alphaproteobacteria
®3 B Actinobacteria
i\: - @ Fusobacteriia
g 60 mm Chlorobia
RS = Sphingobacteriia
HIL ‘45' JAcidimicrobiia
4; e 40 B Phycisphaerae
S mm Flavobacteria
ﬁ E m Chloroplast
mm Unclassified
¥g 20 m=Otors
8 3 Norank
o [DBacteroidia
g 0
=
)

wml wm2 wpl wp2

B4 “WKFHEASERE

Fig.4 Microbial community barplot in class level
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2.2 WMESTRSHEFEEER

T k25 T K X R K B AR XK
Hh R T F 20 A 1 0, 2838 X K IX KRR K
P XK AR I OTUs H1 Reads #4743 #7,
ZERMNER 1 Fis , A1 ( Cyanobacteria) (5T
B 1] ( Proteobacteria ) . it 2k & | ] ( Actinobacteria)
WIFFE ] ( Bacteroidetes ) . 4% % | ] ( Chlorobi ) Y2 &
i 1] ( Planctomycetes ) F1#2 #F & | ] ( Fusobacteria )
TATIH 3 H OTUs (5 fr A 4L H OTUs
95.4% ) 5 5 OTUs(36210) B EL B4 N 9. 68%
SR, 3X &R 43 3L OTUs Jir Xof g Fé AH X 3 BE &1 43
31 5 K KA (wm) FI7K B 7 R X KA (wp)
) 51.34% F175.37% , 32 B UK X FK B = FAE
DX KA 22 e A B A VR LA BE R I AR, T
XS OTUs FE/K B FiE X 5 A B R
BERIBRG AT BB T 7 2 7K B % AL IX 4 7 A R &
FEVET RS, BARSIZ B MR, /MyILR
OTUs FLEE XTI B8 K A AH XT3 BE 7 (OR/AR)
539 A& Wi 7K X : 4% B 1] ( Chlorobi ) | ¥ %5 B ']
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( Planctomycetes ) \ZF | ] ( Proteobacteria ) \FAFF
B 1] ( Bacteroidetes ) . it 2k i | ] ( Actinobacteria ) |
W 48 B [ ( Cyanobacteria ) #1 & #F & [
( Fusobacteria ) ; /K # 7 # # X: & & [
( Chlorobi) .25 F& H [ ] ( Proteobacteria ) ¥4 #F 5 ]
( Bacteroidetes) 7% %% B | ] ( Planctomycetes ) | i £k
1] ( Actinobacteria ) | % 4 i | ] ( Cyanobacteria )
FIRAT B '] (Fusobacteria ) . 3% B 7K X FI7K %
FMAEXOKFE R 2 AR R A E RN E

FEPE B LR 7E 2 T8 '] ( Chlorobi ) | V% % & [']
( Planctomycetes ) .2 FZ B | ] ( Proteobacteria) A4
B4 1] (Bacteroidetes) B & H . HA, MUK X 7K
FEFUK BT = R KK AR AR B, 53X — H e 2R TR
[J( Proteobacteria ) F13L\#F & | ] ( Bacteroidetes ) H?
FEAE TR BIAE AL, ¥R MUK X8 T K 3  F i
Xo KB KBS MMEMERZTEREIT
( Proteobacteria ) 1 fl #F & |] ( Bacteroidetes ) H 4
W ZFEERT B R A4 T BE M1,

£1 FEAFEIEPLLE OTUs FnitH Reads LbF]

Tab.1 The ratios of the common OTUs and reads to their total in seven main phyla %

4 OTUs %1268 OTUs I LLE

FEA Reads (5 X RKAEFIXITTZE R Reads () I E (AR)

;tsaiu ratios of the common ratios of the common reads to their total
OTUs to their total (OR) wm wp
Cyanobacteria 15.55 65.59 82.99
Proteobacteria 6.32 32.39 45.68
Actinobacteria 11.19 50.91 64.88
Fusobacteria 13.69 54.88 65.54
Bacteroidetes 6.28 31.27 45.00
Planctomycetes 9.69 54.79 67.61
Chlorobi 6.62 60.22 72.47

168 3 X B i 22 A 44 (Shannon $5 %, Simpson
650 F & EIEE(Ace $5HUH Chao F8%0) KB
FRER(GR2), GHUKX AL, K35 fHE X5
Shannon $§ %1 T [%, Simpson $§ %% b 7, B /K #5
PR X ) T R 2R AR T UK X5 [RRE K B 7
FIHE X1 Ace 5 $UF1 Chao 5 ¥ 3 K T MUK

=2

X, B i X B0 B A T 4 B R T ROk
X5 A 5h, X Yl 7 B 15 2 i Reads F1 OTUs
[F#E R B, MK XK A48 3] T 3 2 /) Reads
OTUs, 7] 8 A\ 55 — 77 T 42 11F P A~ X350 B A 22 A
M EEERE,

BaSHEMFEEREY

Tab.2 Richness and diversity statistics of the samples

Him 4

FEARABE 97 % T i ZAE 1 B = B BE 4 4K

Reads OTUs values of richness and diversity index under the similarity of 97%
samples

Ace Chao Shannon Simpson
105995 50747 8.03 0.0073

wml 34031 13598 (103687,108281) (48409,53241) (8,8.05) (0.0069,0.0077)
136273 65000 8.44 0.0032

wm2 32934 15507 (133384,139233) (62031,68158) (8.41,8.46) (0.003,0.0034)
64520 33603 5.65 0.1386

wpl 58671 10760 (63043,66039 ) (31997,35330) (5.62,5.68) (0.1357,0.1414)
39964 19318 5.64 0.1285

wp2 19889 3324 (38696 ,41279) (17916 ,20877) (5.59,5.69) (0.1238,0.1332)

PR AR S A 8 R SR B
ZEH AT ATE “ J& 7 7K F 1 43 J2 RS IR S A o
BEIPE—FHEI(E 6) . B 6 KW, FEER
) (B 6 H s A0 @ X ) AU IE

HTE T R [ PR S 20 TR ( Microcystis) . B3R
B J& ( Synechococcus ). W 4 B B
( Cyanobacterium) ., Cylindrospermosis | #1725 F& B [ ]
R [ MR B (Aeromonas) \ Z A H R
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( Polynucleobacter) BRAX 2 i J& ( Sphaerotilus) | 7K
i B J& ( Enhydrobacter ). A 3 B B
(Acinetobacter) , R FLFEJERETE |1 ( Firmicutes) H )
J& (Cetobacterium) ] 55 HAh ]2 . X LL7EJE /K F
b B EBLEF KT b B BUR B 22 R AR K
PR DXKAE (wpl H1 wp2 ) FlIEUK X KA (wml
N owm2) BIH NP, X BRI T WAL
P EEE EEN.
23 FENREEFESHUE.FEEREHEZE
X F

B S BoR T KE AL b RS A (NH;-
N) A A (NO;-N) | WAH A& (NO,-N) | Bk
(TP) \E A (TN) (4K a(Chl. a) | BA LAk
(TOC) (&K (TC) \THLER (1C) FEHERH T 5 £
FEMEFEE(Shannon F5 5 HI Simpson F580) M+ &
BEFE %0 ( Chao FEHUF Ace F8E0) Z AKX R, Bl
5 RUPKFH G 4R a Fl NO,-N 57K
RATE S EE EY R AR, HAd8in 5
IKRE AR5 YR IEMK, Hp TN
SHEZHAEZ ] BA R EAE KM, NO,-N 5
WELZ AN F B EHEA BRI HEKE,
TC.TOC.IC #I NH,-N 54 @+ & EZ A BAE
REIAHKNE, BT Simpson 8 EUE B BT )2 B #Y
ZHREERGE T LA Chl. a #1 NO,-N 2 [EAH %
55 Shannon F540 53X P MEHR 2 FUAHIEXT R o

1.0

N02_NCh1' a
Simpson
-0.8
-1.5 1.0
5 BMaREEEMEHE FEER

FERE TR
Fig.5 Redundancy analysis of some environmental
variables with diversity and abundance index

3 itie

3.1 FEFEtENFRAEEAN

SR, A TR R Mt 9 57 AR O AR AP B A
B K R e T IR G R R S R, AR
BB T TR W 3 O A S BRSO A AR
o7 0L A D s L7 7 L NG
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HIAR R B — &R 43, B D I b i 4l
FEVE S b B SR Y RPE IS K BOR B 3R FE AR
YIRS AR EENXR,

A BRI, A [R] 0 75 58 i A 0] 7K A4 40 B
BEHREAE BERE, WU £ s
W, BRI IE K v JE T AL A DG
&% J& Wi '] ( Proteobacteria ) Hl J& BE B [7]
(Firmicutes ) ; CHENG 210 xf F vh 42 4% # 1%
(Eriocheir sinensis ) 3% 58 M8 7K A4 v 40 B R 3 i F
TR, PEMET] ( Verrucomicrobia ) i LA ¥ ;
AT R, B HE AN IR % b MUK Kk 32
)P U0 4 A 4L S 1 2 B ] ( Cyanobacteria ) 178
& B1] (Proteobacteria) . % A% % L 3% ) 40 A
AR RUA H B B AR, XN 5 A R I 58 b
PR AT > P B PEARAE R Z R R A
X FREAMPEGEERN, B AR
KUBREMZEFESERL, HEERNSZHE
TV A T RE R AT A0 B T T AR E R
WEZERRHE, AXFEZUT IE AN
WFFEXT G, BIFFE TR PR AR ARL /K 80 72 %o 3o i 440 o A
SEHRE I, B, HAE R R T P AR A g
PEIX—HTAR A, 7E SR ERLZ R T F e
B 7R 2 SRR RAE MUK X)) o (HI2 M
7K DR AR X B8] 7 Vi 45 10 0 20 M 1 22 551 3R
TR PRFPRE 7K #H  X I 0 A O R T A R 2 R
PERERE = A0
3.2 KEFAMENFHFAEEENMm

T ASRIR A R I, 7K RO A A AR X
FAF T 7 10 2 AT P T 5 4 N K X [8] (2 3 A )
5%, KB 7 A X E 4 1 ] ( Cyanobacteria ) Y
ARXT R BT, X 5 WO R T AR E RS
TR T BRI S5 SR A R . HoAl— 283 R
BOE R HFE R R B R E ( Cyperus
alternifolius) "~ | iy 38 N FK FESE 4R M &
AR B (Hydrocotylevulgaris ) \FFI
FEYIHESE ( Nymphaea tetragona ) FIPL/KAEY) 56
MK B ( Myriophyllum verticillatum ) #H 1§, F) 456
GTRIR ™ SRR, TR PRAR I X e K A A A T LA
RN TR BT R, R T K 4
WA B A SRRy JB % W A T 1D SR U AKCR T B I AN B
B, H BN AT RE X — S B AL AR A RUR,
IR B T 7E 57 58 W I8 T BB 5 5 7= AR IR IR N B
R SRR B A R — T
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—L

F____J_____T

N i e

Aeromona

Polynucleobac!er

uncultured

Microcy stis

CL500- 3

CL500- 29 _marine_group

Cetobacterium

Synechococcus

Cphaemtﬂus
anobacterium
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Effect of water hyacinth planting on microbial community structures in
water of a tilapia cultural pond

FAN Limin'?, CHEN Jiazhang'’>, WU Wei’, MENG Shunlong'*, SONG Chao’, HU Gengdong®, QIU
Liping’, QU Jianhong*, XU Pao"’
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Freshwater Fisheries Research

Center, Chinese Academy of Fishery Sciences, Scientific Observing and Experimental Station of Fishery Resources and Environment
in the Lower Reaches of the Yangtze River, Wuxi 214081, Jiangsu,China)

Abstract: The effect of water hyacinth planting on the microbial community in water of a tilapia cultural pond
was investigated with the method of high throughput sequencing. The differences of microbial communities’
structure,, of bacterial communities’ diversity, and of bacterial communities ’ richness between the water
hyacinth planting area and the open water area were analyzed. And the relationships between some of the
environmental parameters and community diversity and richness of planktonic bacteria were analyzed to state
some possible mechanism of the effect. The results are as follows: (1) The phyla of Cyanobacteria,
Actinobacteria and Proteobacteria were the dominant bacteria in pond water. (2) The planting of water
hyacinth reduced the abundance of Cyanobacteria, and the diversity and richness of whole bacterial
community in the vicinity of the floating beds, at the same time, increased the abundance of the other
important phyla except the Cyanobacteria phylum in the same locations. (3) The concentrations of chlorophyll
a and nitrite were negatively correlated with the diversity and richness of microbial community. It might mainly
be caused by the planting of water hyacinth.

Key words: high throughput sequencing; tilapia; intensive pond; planktonic bacteria; water hyacinth
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