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HEMRRFRAFEMEREZZRED
A% DNA 59 &M 5ELEFHXE

= YA Y \
= > E?%)

BT,

WEE, #LE

(FRIN L BEE PR B R &R, VL I0A UY  SR Al AR A T A S0 %, V09 #hak 224051)

WE: IHREERRFTROREAAETIFANBEAFSTAMRELEEMETHX R,
2011 54 A R EFRFEMBE AR, M E M4 XEMALEF. XA 18s IDNA PCR-DGGE # A xf & #
FHAENBHESFEHRATT oM. BACCATEANMTERTHRENEENETFTHX R,
HEEP.TP 4 EH0.17~1.12 mg/L,7 A HH K, PO,-P 48 % 0.04 ~0.30 mg/L,7 A
#18 A#&. NO,-N 4% 0.02~0.57 mg/L,12 A & &. NH-N 4 % 0.20 ~2.37 mg/L,
S A MFLEME, NO,-N 48 4 0.04 ~10.47 mg/L,11 A H# &, DGGE £ £ 8 7 ,1—12 A
EAI LW, FHERAE T HEN24.67, 56 A8AMI ARLHERERE. HHFET
RERKESMEABRIATAMI ARN ARFHENETLEASZTHE, LTS8 A9 A
MI0 ARA—KAASAMO ARy —F,1 A2 A 12 AR —3F%, CCA MKMW,
FETPRNH'-NEEGFHRENBAEWARIZRNXR, W RBEALAAAERFEE L

P B BRI

KW : AT AN REMEBRERE K HRAIE; DNAf54; EUE T

FESES: S965.117

G K Hh A T i A ) R £ A R R R
SR, 75T IE A A 25 2 G W) TBOR BA R RE AR 3 Bl 4
J7 KA R WL E R o SRR R AR A
ARG EER Y RIE T KSR G A
RERE I T ORI, FESRAEI I, Kl B SR RS
R85 [N 5~ 249 5 Wi 7 e A0 4 00 TR U A ) 2K
Bl A Wy 1 78 A S B R] 4 R P i s R
W AN R S LA VR R R T A
FF RAPD Fl DGGE $ R #F 5% & B, KR Kk vh
HUAE TN 55 P i A W AR R A5 M B A OG I . SR E
W, T AR A [ BPE  f028 0) A=
Py EAT N ATRON I Z B it 25 5 A R 1
B, AR WV A A B O

P U A2 ) BTSN AT T A R T,
T8 7 1k M2 7 Sy HBORIRAE N B BA 5 12>
R MPIF AR E R M G S E R, — LE W) Fp

%5 B #5:2013-07-17 & B B #§:2013-12-17

XHERFRERD A

e PRI A R /N ERCTE DR A 2o 5 e 2 55 It A i 7]
RE AR BB A H , DA T 3 SO A5 W) F 2 AR SE B )
T ZREPEAG . 72 PEA B2 BE i L vk 2 (DGGE ) J2 —
T 0 B AL R J BEOR /N A [ 717 Bk 6 2H B AS [] 1Y
FER BB i BORHe ERT LAy R —
AN 22 S ) R R R A e R TR A
PR 28728 1 8 00, 1993 4F Muyzer 45 ¥ YO %
HOAR R T804 0 A2 28 2 00 5, DT A 92
Y ZREERIFI R 22 R EERATE ., EFR
DGGE 7£ /K = 251 Hh 453 2] 7 1 F 4 7K (4 R 5%
A=Y K7 Bl ) W T D A% B A ) B oK 7R B
BT,

S H R ( Carassius auratus gibelio) J& 1T 75 Eh
I3, DX Y WV A b W T T S SR A 0 2, AR KU
PRPUINESR , R IR EF I, TR 2T 98 5% o BEIR M
I B A2 LI SRS PR R T ARROKR, Hook B

FENE LA =S LS H (PY 2010-59) ; [F 5K A 48 B 24 2 4 0 H (31101887 ) 5 YL 45 4 A 4K Bk =% 2k 4 i H ( BK2012675,

BK2011419)
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— AR BCHOK BRI TIROK M . AR S B e K
AR I DCE VR S B IR A A B (A S B
0k 3 IR F% /0 w= B Hypophthalmichtys molitrix 8
Hypophthalmichthys nobilis) 3 ¥# | % EH 3 4k K+ &
S HEAT T 4, JF R ] PCR-DGGE £ R HF 5%
T H B A 2R A AR AL, i T MR
G3 M1 (CCA) 43 B i i £ WU v 5 LK TR - 1) A
A, LU Oy 77 5 A 25 4 0 5 SR P A 2 1t 3
WRHE

U R ik

1.1 KIe#f#

KA YA TER IR G B AR 5, KK 1.7
~1.8 m, A FY 15.32 hm’ /K ELBE 1 ~ 3, FEFH4F
FRM 8 4F, 2011 4% 3 J 3% I 4% i 5 Fn 6 £50. 9 .
1.2 7R, 4 A#icsame 40 772, 2011 48 1
A= 12 7,81 i) fe e 608 R K & R &R IR
WK FRZE 20 em ZEAHEBEKFE S LS RAE SR
A E .1 N 33°40. 189", E 120°26. 176 ;2 N
33°40. 164’ E 120°26. 114";3 N 33°40. 136’ ,E
120°26.049";4 N 33°40. 170’ E 120°25.996;5 .
N 33°40.230",E 120°25. 954", 7K ¥ B[l )5 % B+
AR TR E AR SC FAR R o OB SR B KRR R ) 0 B
50 mL 2 /4, —13 % 4 000 r/min &.0> 30 min, %
W, AR UTEE] 1 mL 70% 2 BV WK 1 A2, 15
f#F -20 C,HF DGGE 43 #r, 5% — iy Fi 1 mL
10% H RS W 1 2, IR AF T 4 C L TFOIRIES %
KE .

1.2 KRMERHE

B 7 BORE B I B T B 0 e K . PR AR A
T E#E(TP) Bk (PO,-P) (fi§ A (NO,-N) |\
B A (NO,-N) FM & (NH, -N) ¥k K Bt A 3l
D7 A (GDYS-201M ) Il 7 , fr 14k 31 & oh 5 K
INRIG LS /A
1.3 ZFiFEMHH

FIHT AT 2 BT A A 2R B AL S8 R HURI IR Ui
T 4 RETF U AR S e g o1
1.4 DGGE Bk a7

A B 21 % DNA 2R JH TG W 25 1R K Uk
] 5 A a3 I, g — IRVE IR G # % 3) 1 mL KR
o0 b, DNA 4§ B 8 1K R & ( Beijing
TransGen Biotech Co,Ltd) #2444 75 & 20 B 17,
JH 0. 8% Byt Jig Bl B e X £ B DNA A iy 6 47 A5

I¥ $2 L DNA 7 F -20 C,

FLA % 7% 4 4 18S IRNA ¥ 3 #» DGGE W ik
Lol ATV W EAZ A 18S rRNA K A 1Yy
S-S M F1427-GC FIR1616 0 SR 50 wl
PCR JZ iK% :5 pL 10 x buffer( 7 Mg’") ,4 L
2.5 mmol/L dNTP A J2 1.0 pL 20 pmol/L [ F
W5147,0.2 WL 5 U TagDNA &4, 1.5 pl
DNA JRA#HR (5 MIFE GRS EIRA) K
W ZE KA E & 50 pL J5 & T T-100 ( Bio-Rad 7%
A])PCR § #4474 . PCR S i 551y : 94 C
AP S min, SR )5 35 MEH,94 T 30 s A5k,
64 T 30 s iB & ,72 C 60 s #Efi1, ¢ )5 72 T 4E i
10 min, § 38 1 1. 4% 356 0 568 J5e v UKk i A7
R, BT By 210 bp,

DGGE Hi 3k % A D-code System & 4% 43 #fr &
4t (Bio-Rad A W] ) ,PAGE &k £ 2 10% , 25 1 5]
KA IE 30% ~50% (7 mol/L JR % 1 40% 4 55+ HI ik
Jfie 2y 100% A2 1VE) , LUK 22 i 1 x TAE, PCR 4
BT ) 2 B NG WE L UK R DU, B R R A, T
FEYE HE LR, SRR 40 pL, 60 C 75 V HLIK
16 h, HL Yk 45 oI5 % AT PR 4R g 125 ¢ €4, Gel Doc
XR " System(BIO-RAD) g 3li&t i K4 R e,
1.5 #iEE

KT SPSS 16. 0 Xt 45 7K J5 B Ak 5 A5 B 8
HEATJ7 2247 Hr R LSD 2 LA, L& H Z A
25 5P SR 00 i I AR A 26 4 BT 1k 6 4% B
A8 bR AT A O 43 BT o

DGGE #5 4 &l 3% >k H] Quantity One #% {4 /3
Bt o XF B3 SR AT 001k A 38 5 28 5 Wk GE | A% 1R )
G X A B Pk TE ] A X B o A 25 R, OF dE AT
UPGMA 526 73 # ; AR 4l 25 A & #5031 1) DGGE
SO B IS A A i T AR AR
Shannon-Weaver 54 ( H') . Simpson 5§ %% ( D) Fll
Pielou 8% (J) , X F CANOCO 4.5 for Windows
B PR3 TR - 5 A% I Ui A ) R 2 RS A A
KM AT BL R N 3 (CCA) |, I FH 499 YR R
il 52 A% R R 50 T IR R T A 2 R

2 HIRS0H

2.1 RERGAEHUEEVRFEAEESW
RHREmELR4 AT A8 HmER S, A%

W AR AR, o R R 2 B ( Brachionus

calyciflorus) B 11 7 5h oAb 45 A #8 A H BL, 2 /)
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USRS IERE (R 1) 9 A 10 A¥EKE  FRADBIFAR MR MR B WY T . AT IR
FER R, 4 5.82 x 10°H15.70 x 10°4~/mL, 2 Ji5 DGGE 43 #i — B 7Kk, hy 2R K & R A5 1 4F
HEPEBEERAR, 7 0.98 x 10°4/mL, —4Fpd PRV B, 38 Sh B R B M 26 R 256 R
9 A HME BN /NERBEAFAE, W] W Z R ST BRI S A A KA R R B

1 REROFEHEEVEAFAESL

Tab.1 The annual variation of biological characteristics in culture ponds for Carassius auratus gibelio

H 1}y month

1 2 3 4 5 6 7 8 9 10 11 12

iy EAEREE R4 L Brachionus calyciflorus + + + + + + + + + + - +

rotifer fh#E% )8 Asplanchna - - - - + - - - - - - -

JK% )8 Epiphanes + - - - _ _ _ _ _ _ _ _

Z B4 dL @ Polyarthra + - - - - - - - - - - -

JE R B % . Brachionus caudatus - - - - - - - + _ _ _ _
SR/ (4~/mL) average 0.19 0.32 0.12 0.48 0.36 0.18 0.47 0.57 0.09 0.27 0.00 0.21

W /NEREUR Chlorella + + + - - + + - + + + +

algae %23 J& Uathrix - + - + - - - - - - + -

W5 & Scenedesmus + + - - + + - - - - - -

T4 W8 Microcystis + + - - - - - + + - + +

&5 B R Pediastrum - + - - - - + - - - + -

g E Cosmarium - + - - - - - - - + - -

SRR Merismopedia + - - - - - - - + + - -

Wi ¥ J& Oscillatoria - + - + - - + - - - + -
S8/ (10°/mL) average 3.25 0.98 1.70 0.86 1.61 3.04 2.02 1.62 5.82 5.70 4.71 2.60

J A B4/ (4~/mL) protozoa biomass 0.14 0.14 0.17 0.23 0.19 0.14 0.17 0.20 0.47 0.14 0.27 0.13
S+ "TRRA L - TRARL

Notes: “ + 7 represent yes,“ — " represent no

2.2 RERDFECEECEFEESK G N 0.02 ~0.57 mg/L, Hor 12 J 5 i
AT A B g B AR R E 2SR W NH-N 24E5 805 0.20 ~2.37 mg/L,5 H
TP 4F 50 0.17 ~ 1. 12 mg/L,7 F HBLEE B fE, B F T A A (P <0.05),
(%£2), PO,PREABLEK, FTHATF0.04~  NO,-NAMEZHTE0.04 ~10.47 mg/L, 11 J H 5
0.30 mg/L,Hp 7 M8 Ar#m, BEKT 6 Weft, MM H £V, NO,-N 5 NH, -N g 3
HAT0 H Ak i HoAtb H 3 (P <0.05) (NO,-N42 TR (P <0.05),
%2 SERGFMCHBLETRELL(THE HEE)

Tab.2 The annual variation of physicochemical parameters in culture ponds for

Carassius auratus gibelio ( mean + SD)

H /¥ month TP/ (mg/L) PO,-P/(mg/L) NO,-N/(mg/L) NH, -N/(mg/L) NO,;-N/(mg/L) T/C
1 0.32 +0.03 0.21 £0.05 0.46 +0.08 0.24 +0.06 2.80 +£0.30 0
2 0.25 £0.04 0.14 +£0.02 0.34 +£0.04 0.21 £0.06 1.54 £0.17 3
3 0.30 £0.01 0.07 £0.02 0.02 +0.01 0.90 +0.04 0.04 £0.01 4
4 0.31 £0.03 0.08 £0.02 0.02 £0.01 0.89 +0.14 0.07 £0.01 17
5 0.44 +0.01 0.04 +0.01 0.02 +0.01 2.37 £0.15 0.11 £0.02 19.5
6 0.35+0.01 0.25+0.05 0.04 £0.01 0.66 +0. 14 0.11+0.03 21
7 1.12 +0.24 0.28 +0.02 0.24 +0.06 0.83 +0.03 2.97 £0.49 24
8 0.30 £0.02 0.30 £0.07 0.19 £0.02 0.39 £0.07 4.07 £0.61 26
9 0.31 £0.02 0.13+0.03 0.45+0.03 0.29 +0.05 0.28 +0.12 25

10 0.44 +£0.01 0.26 +0.04 0.23 +0.02 0.61 £0.12 1.23 +£0.25 18
11 0.17 £0.02 0.13 +0.02 0.04 £0.02 0.40 +0.06 10.47 +2.27 13
12 0.27 £0.05 0.24 +0.01 0.57 £0.07 0.20 £0.06 3.37+0.23 6
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2.3 DGGE SR ERWFHEMERZZFRE
MBEREHMBEETK

1—12 7 JE G 2 73 57, 7 2 5k Bl
24.67( & 1-a) , 4 H A Wy BE IS R AR 48 Boan 55 3,
W) 5 B AL IR G I B A B m B R A )
M Z 1k, DGGE 445 . Shannon-Weaver 15 %k il
Pielou 55 fk & #5— 2, 1M Simpson 45 ¥ fk
IR S, % W) B 0% Al B 7 30 2B ) o 2 )

T, BV 22 REAE R 5 BE R O, T AR L DA 4 BE Dk /)
SH.6H 8 AM9 ALY SRR FIH
Quantity One %)% H #  if UT Bt J5 R A 20 #r,
GUREWLLER 3 H T AR 1L HAL, Homs A 5
TR AE L AT 2T 1E,8 H .9 HAN10 A RN
—XAASHE56 ARN—3,1 A2 AMI12 A
Bh—3Z (K 1-b). 8 A5 10 AMMEZ R, N
45% . 3 A5 A A UL AR

E

(b)

3

2

0.19 12
0.32

1

0.38 "

(R

—

0.30 6

0.20 >

9

0.39 10
0.45

8

Bl SEREFEDEEZZFHELEY 18S rRNA EFEH B DGGE EijkE (a)fa
UPGMA E#E(b) (1~12 %57 1~12 A4)

Fig. 1

Images of DGGE gels containing eukaryotic 18S rRNA gene fragments(a)and cluster analysis of

eukaryotic plankton from culture pond for Carassius auratus gibelio(b) (1 —12 means from Jan. to Dec. )

RI3 REROFEMEEAZZREVHEHTERASEEA

Tab.3 The annual variation of characteristic index of eukaryotic plankton community in

culture ponds for Carassius auratus gibelio

Ay DGGE £ %k Shannon-Weaver 35 %% Simpson $§ %{ Pielou #5 %k

month number of DGGE bands H' D J
1 25 2.84 0.071 0. 66
2 26 2.94 0.064 0.69
3 19 2.65 0.088 0.62
4 23 2.86 0.067 0.67
5 27 3.13 0.054 0.73
6 30 3.24 0.045 0.75
7 19 2.68 0.085 0.62
8 31 3.16 0.054 0.74
9 29 3.13 0.053 0.73
10 24 2.90 0.067 0.68
11 19 2.54 0.102 0.59
12 24 2.95 0.061 0.69

2.4 RERMFEMEEZFHRENSHIFE

L EFTH CCA #h

HA I A 5 3 55 B R 1 1 CCA 73 #r

WE 2 iR, Mg RIESRRIESGE, T,

TP FI NH, -N 55 EAZ I lir A= Yy v 254 2 i . %

MFE(P<0.05),56—

RS i F) 5 {20 531 2

http ;: // www. scxuebao. cn



436 Ko

¥ 38 %

0.332 f10.294(F 4) , UL X PR S5 5 22, 5
—i 5 TP.T A 5C R B &, 438 0.75.0.73
(P<0.05), % "4 5 NH,-N M CRZ$m, H
0.91(P<0.05),

15
5
(o]
NH,-N
7
3 o)
© 4 TP
- O
i,\t_
N(ﬁ g /T
Z o o
i 1 v %10
& °o NO;N
1 o
R
S PO,-P
12 NO,
-1.0 - :
-1.0 1. 32.2% 2.0

Axis 1

B2 SER@FECEARERENS
INEEF CCA —4%H
Fig.2 Correspondence canonical analysis( CCA)
biplot based on DGGE data and environmental

variables of culture ponds for Carassius auratus gibelio

x4 REROFEBEREEFS
HEiZiFFEMBEE CCAER
Tab.4 Results from CCA of eukaryotic plankton
community data in relation to environmental parameters

CCA % axes 1 2 3 4

FFE{H eigenvalues 0.322 0.294 0.235 0.212

BB S5 AT O R KL

species-environment correlations

0.974 0.988 0.994 0.982

RITAZESHLBRE

cumulative percentage variance
JEFhEHE of species data 14.5 27.8
JR TP IR G R

of species-environment relation

38.4 48.0

24.6 47.1 65.1 81.2

3 ihg

3.1 RERWUFAEMERRELEFHNRAE
T

IKAR R PR LR W R S S LR JE B SR R )
HH S, T AR ) e i) i 9 288 DA Y 2B A AT
B RCBEIAFTE . TER SRR P, 248 IR Eh ik i
IR, 88 2 2 3 I AR, o B IR R R BE
TR 3 B e B 9 0 T 386 DA D 0 i 2B

PR B AR AR 2 R R ) R LA A Y
TS5 H . AP R 7 7 WY IR 5B PO, -P
T 3—5 AR, 6—8 H B, A4 g e H B
1E 8 H o il B2 B R A KA FE BRI & (R
Z T RS A W PO RAIR, XK R R R B
FrEh WA A b 3 A U, KR 2 2 1]
Th, B B, JU /N ER B K i R (I #2
T ORI T FE A P Y B, (75 D AR ER VR 35 R
Ko 2011 4E 3 H ek f sl dh 4 AR F
LA Bl K PO, -P R dltiZ ET), XKW
AR B AR IR IR G AT 9 2 % PO, -P K JE
PR BRI o FR A A0 28 DL I S ) R AT AR
IO, {66 45 9 J0 A 0 2B R A DT S/ JHL X
M Iz B0 A8 AR L e 8 2835 Sl 3 ik
Jerb IR PO,-P I BETI, {43 PO,-P £ 7 A 1 8
HIBFEEAE
3.2 REROBERZZFREMEHESHRE
HEFRIEXE

Dol TR0 % ol T A O T 2 ) R s LA T i A
W RPE B Sl PR , A D e T A A R AR b
KIS ZR G0 R T ) A 7R B R T B
R R G AR B RN RE R 2 R 45 A O
VR . BRI AR YIBR T IR AT DL oK R i
e A oh i A B2 R S ) (InHE B L 4
) AR (0.2 ~5 pm) AR (5 ~20 pm) K
BB . — SO R RO R i AR il TR
GG AT AR Bk Z R TR A R AL T B 2
TR A5 5 E 5 1% 52 SO0 8 10 3k o G ofE 1 4
R, IS S0 5 49 b 20 A A e S B ) b 22 A 1
Ao AHIFTER F [l — 23 KRR 23 ) A5 45 2 Je B
sy A% T DGGE K DNA 7 TARICHEIE, 4
R 1—12 A Fhnic e i s 73 A, o>
THRIC NI A= ) Z PRI o T AL 40 RO 5%
M U E LR . IO EE 45 21 n] LU 5
FETE R e HUR /N BY P2 e sl ) b i) O 35 26 A 2
DUENRR LI 4 M, R SR 4R B3z ) BE ) ik i) R 2
B 28, UL A S5 o DGGE A1 19 B A TF i 22
Py LA Gl 28 0 o 2 o i A o

EA TR B IR KR R
FRUTAEY) Je 2 TR U S S AR O i A W
VAR AR VIAR R T, Lepere % BT &
B RS AKAEAFREE (5 m A1 30 m) FAX R
TR AW S B HA R, E SRR B
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B S S KT R 5 me U ) B R Ui A )
A BEIRERACE IR 825 i K 3R 2 AR O
TR W REVE 45 ' . Abrantes 251§ £ 43 7

IR 0 AL R T RV i AR R AR AR
b, R B B P A A R R R (T
I ) A pH ZF R AL R X K R o R A P R
Wi fe Ko AU R A A R B R A B AR R
E s E,—#%IN&H TP 0.02 mg/L. TN 0.2 mg/L
AR E SR R AR L RN TR SR KR
FRA M N T AR EE K, hFAm g
K B LA M e R AR R K I T AR, SR B 3
I E O E B RS . ARSI AL A R
WY, BT 78 35 77 $h Wk B AR A & 5 2205, KR R
WIS T ER WA E B R g R,
VLA Z 3 b F 5 B SRR S . AR R R
T.TP F1 NH, -N 55 57 8 th I ) HAZ % i £ ) B
PERTE IO P

5% 3

[1] Hofle M G,Haas H, Dominik K. Seasonal dynamics
of bacterioplankton community structure in a
eutrophic lake as determined by 5S rRNA analysis
[J]. Applied and Environmental Microbiology,
1999,65(7) :3164 -3174.

[ 2] Pinhassi J,Sala M M, Havskum H,er al. Changes in
bacterioplankton = composition  under  different

(1]
2004, 70

phytoplankton  regimens Applied and

Environmental (11):
6753 - 6766.
[3] Rooney-VargaJ N,Giewat M W, Savin,M C, et al.

Links

Microbiology,

between  phytoplankton and  bacterial

coastal  marine
environment [ J]. Microbial Ecology,2005,49 (1)
163 - 175.

[4] WuL,Yu Y H, Zhang T L, et al. Relationship

community dynamics in a

between DNA fingerprinting structure of plankton
community and physicochemical factors in Lake
Niushan[ J]. Journal of Lake Science,2008,20(2):
235 - 241. [ RA|, A HE A0, 5K BOMR, AR Ll U
APy DNA H5 80451 5 AL 7 19 56 & WA
Bl2£,2008,20(2) :235 -241. ]

[5] Muyzer G,de Waal E C, Uitterlinden A G. Profiling
of complex microbial populations by denaturing

gradient gel electrophoresis analysis of polymerase

chain reaction-amplified genes coding for 16S rRNA

[J]. Applied and Environment Microbiology, 1993,

[6]

[8]

[10]

[11]

[12]

[13]

[14]

59(3) :695 -700.

Yang C X,Li Y,Zhang J Y, et al. Seasonal changes
of bacterial community composition in digestive
diverticula of scallops Chlamys farreri[ J]. Journal of
Fisheries of China,2012,36(10) :1579 - 1584. [ 1%
R, AU, TR T, 4F . M AL B DL Al T T A0 R
T AU 2T AR AL AT K7 A2 4R, 2012,36 (10) -
1579 - 1584. ]

Wang R X, Wang J Y, Xu L W, et al. Annual
changes of heterotrophic bacteria and vibrios in
intenstine and rearing water of maricultured cobia,
Rachycentron cannadum Linnaeus [ J]. Journal of
Fishery Sciences of China, 2008, 15 (6 ) : 1008 -
1015. [ EHmhe, EILTT, 401 3¢, 5. il i &
RR S 37 B AN I (Y JA] 4R A8 e P K™ R A
2008,15(6) :1008 - 1015. ]

WuYS, Li Y, Wang N, et al. Application of
denaturing gradient gel electrophoresis ( DGGE ) to
study the diversity of eukarytic nanoplankton in the
sea area for scallop culture[ J]. Journal of Fisheries
of China,2012,36 (1) :140 - 147. [ R &, 2%,
F 48, 55 1 ] DGGE £ AR 5T ki DL 55 7 ¥ 50 1k 2
BT AW £ BT K 4R, 2012,36 (1)
140 - 147. ]

Jin X C,Tu Q Y. Criterion of investigation on Lake
Eutrophication [ M ]. Beijing: China Environmental
Science Press,1990. [ 4kl , B i BE. W11H B 8 3%
A AR AE AT P E R A 2 iRk, 1990. ]
Zhang Z S ,Huang X F. Study method on freshwater
plankton[ M ]. Beijing: Science Press, 1991. [ & 4%
WL BT WOKIF W AE T 5 O vk e Bl
Jik ,1991. ]

van Hannen E J, van Agterveld M P, Gons H J,
et al.

Revealing genetic diversity of eukaryotic

microorganisms in  aquatic  environments by
denaturing gradient gel electrophoresis[ J]. Journal of
Phycology,1998,34(2) ;206 -213.

Lefranc M, Thénot A, Lepere C, ef al. Genetic
diversity of small eukaryotes in lakes differing by
their trophic status [ J]. Applied and Environment
Microbiology,2005,71(10) ;5935 - 5942.

Garstecki T, Verhoeven R, Wickham S A, ef al.
Benthic-pelagic

coupling: a comparison of the

community structure of benthic and planktonic
heterotrophic protists in shallow inlets of the southern
Baltic [ J ]. Freshwater Biology, 2000, 45 (2 ).
147 - 167.

Arndt H. Rotifers as predators on components of the

http : / www. scxuebao. cn



438 Ko7 R 38 &

microbial web ( bacteria, heterotrophic flagellates, 72(4) :2971 -2981.

ciliates) -a review [ J |. Hydrobiologia, 1993, 255 - [16] Abrantes N, Antunes S C, Pereira M J, et al

256(1):231 -246. Seasonal succession of cladocerans and
[15] Lepere C, Boucher D, Jardillier L, et al. Succession phytoplankton and their interactions in a shallow

and regulation factors of small eukaryote community eutrophic lake ( Lake Vela, Portugal ) [ J]. Acta

composition in a lacustrine ecosystem ( Lake Pavin) Oecologica,2006,29(1) .54 - 64.

[J]. Applied and Environment Microbiology, 2006,

DNA fingerprinting structure of eukaryotic plankton community and
its relations to physicochemical factors of aquaculture pond with
Carassius auratus gibelio in coastal mudflat

LV Linlan, DONG Xuexing, ZHAO Weihong, YANG Yunhan, HUANG lJintian "
( Department of Ocean Technology,Yancheng Institute of Technology ,Key Laboratory for Aquaculiure and
Ecology of Coastal Pool of Jiangsu Province,Yancheng 224051, China)

Abstract; In order to study eukaryotic plankton community succession, and the relationship between
eukaryotic plankton community and physicochemical factors in the ponds with Carassius auratus gibelio in
coastal mud flat, water samples were collected monthly in 2011. We measured the relevant physicochemical
factors,analyzed the diversity of eukaryotic plankton community by 18s rDNA PCR-DGGE technique, and
analyzed the relationship between the plankton community and physicochemical factors by canonical
correspondence analysis( CCA ) method. The results showed that the concentration of total phosphorus( TP)
ranged from 0. 17 to 1. 12 mg/L all the year round, and presented its peak value in July. The range of
phosphate ( PO, -P) concentration was from 0. 04 to 0. 30 mg/L,and the peak values occurred in July and
August. The range of nitrite (NO,-N) , ammonia-nitrogen ( NH, -N ) and nitrate ( NO,-N ) concentration was
0.02 -0.57 mg/L,0.20 -2.37 mg/L,0.04 - 10.47 mg/L,and their peak values occurred in December,
May and November, respectively. DGGE profiles of 18S rRNA gene fragments from the pond revealed that
the diversity of eukaryotic plankton assemblages was highly variable. A total of 73 observable bands were
amplified from January to December,and the average was 24. 67. Shannon-Wiener index of pond was higher
in May, June, August and September. The cluster analysis ( UPGMA ) dendrograms of eukaryotic plankton
revealed remarkable seasonality except for March, July and November. August, September and October
clustered into one group. April, May and June clustered into one group, and January, February, December
clustered into one group. CCA revealed that temperature, total phosphorus and ammonia-nitrogen played a
key role in the structure of the eukaryotic plankton community in pond, which can provide a theoretical basis
for ecological regulation of aquaculture and optimization of aquaculture model. DGGE method was a cost-
effective way to gain insight into seasonal dynamics of eukaryotic plankton communities in culture ponds.
Key words: eukaryotic plankton community; denaturing gradient gel electrophoresis; aquaculture pond of
coastal mudflat; DNA fingerprint; physicochemical factors
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