%35 B 12 1
2011 4E 12 A

/S S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No. 12
Dec. , 2011

X EHS:1000 —0615(2011)12 —1865 - 08

DOI:10.3724/SP. J. 1231. 2011. 17560

FU4A 3R X 1 78 B 75 58 th JE L AR
o0 AE W B % RO TR S B AR BRE B o 4

Blg, AR, 24X,

AFE, 3

¥, E B, ZnE

(L. T PR A HT HRN T A W BOR B G S 3 Wi T 3152115
2. P YRS AT T BE, Wi T 315020)

ME: T 2010 £ 7—10 A, B FEAITE 7 H W 3 A L4335 x4 05 R 5 75 o JE S AT AR LR
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HREERD, MENRENE HHENEMETWENEFME RN SATHA BN Ao,
BARVUR WL oy 2 AT A 20k, (8 RO A b AR A B, R b T 5 R e LR T
Wik, "W E G AWML EXRAERAEH LT NAR TR, EERMEXTHE,
LR AH(RDA) KW MAENEENE AHENEFMAHENES EA(IN) EMXER A
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BRI LA R . TR PR A PR —
R ] ABOR A AW R, B A AR K — 8 5 22
WIS S BT o DR, W Y
PCEPAEZS R GEARDL, DA P50 b B 4 B 1Y
AR LA BACH A HLPI 4 RE 1 Xt SR AR 58 A AR
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NIRRT AU B FREE RE TR 5 57 Al 4
PRZ AR5 ) i 2252 21 25 FiA T (9 N 2648 3 iy T
AN T BT A Y pH 550 DL, FRAE 6
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AR, N8 NE B & ( phospholipid fatty acid,
PLFA) 3% 73 i B AR & )32 i FH T HEAEAE L 18
THTUR AN - S i My eV g L AT
FEFE M I AR R WO RE VR S5 A8 S A il B A i
o AWEI S I R A, SR TR SR A A
I PLAA TS WA S B L 0, ok LA T B A
SEERE A K BT M DU AR EAR R R O 51 A
PLFA 30 TUARY) h i A DR v 45 1 A ) B 38 1)
Ak AT o3 A, dd 3t 3 4 3 A ( principal
component analysis , PCA ) FlI:4x 43 ¥ (redundancy
analysis , RDA) iff 5% ¥1 5% K - 5 TR W 1ol A= W e
TEEE R YOG 28, B A 38 3 % i 750 7 A ol 3
WA A B PR SE, LR HEf 1 i oA 2
ARG, MRS, JF HIRAE S FRFH A 7

IbbE S

1.1 RifihyE

PEBEWI VLA 72 I RS L5 Sk () 3 S BL 4 1
) 1) o 2 PLA Y o) R 35 9 b 3, Ttb IS 423
HJFEREESN 0.5 mm (1) S8 A8 5 0 URLEEIRE , 41
HIEIEFILY 3 000 m*, FRA I ] b K7 1.5 ~
1.8m, 7 A5 HG— iR H (0.8 ~1.0 cm)
JHFFEE B 100 ind/m® , FEFEFE VI, AT (7 A 5
H—8 5 H) A#AK, (8 A5 H—9H5
H) & H oK, GO 5 H—9 H 25
H) B2k =42 —, KEI(9 A 25 HUUS)
CHFRHET, APk, B8 kR 24K
BRI AMF T G55
1.2 HREREMLIE

T 2010 4 7—10 H, & 10 K REE 3 M HE R
JUGAEERT R 3 FE b 3 1 v 1) 60 O ) DI )2 (R K R
IKFEP R RS IR ER AHIRER LB BB SRS bR
F HACH (DR/2800 ) 7K Ji A il 4SS I , 0 g 77 3%
e M CHEPE R A BT ) R4 . B A 2 [
i) HACH ( Quanta ) 7K Jo 5 ] 4%, 6 00 3t 3% )i #48
(UURR W 55 7K FL T 422 i Ak ) 5 A S0 IR BE LR B2
pH., - F 2 BH B I /K AR B . Wl 4y 3 7
FRPA T S R 3 A 43 ) SR A R
JEHLAR TR T K & AL SO, SRS A 4 €
IR SRR AR DR A, IETERFEIS 1 4 h ik
PRI TR AL R
1.3 REMEESNAE

F PLFA 25 0 2 W0 FR 90 26 0 v 45 4

PLEA &V 1A 5 A= 40 40 M R o 2 4, G o) 3 45
PR 2R URR ELTE A WAk S0 TG R A, PRI 7 7
PLFA 74k AT Jiz e 5 A7 - S 40 7 | L T T AR A
Poik 5 W RESS AT H IR fF /£ WHITE
AT EIMAGEE s (1) $RECFRS g BT
IS TR A A mL AR G2 Pk .5 mL 54
7,10 mL HEE[ V(AP IR G vh il ) - VT ) = V
(HEE) =0.8:1.0:2.0],25 CHHEAE 3 h,3 000
r/min #.0> 10 min 5 TR . A S mL Fr
PRGN 5 mL A7 (AP IR vhif: A 07 W
=0.9:1.0:1.0) ,77% 1 min, #6504 47 18
h, 2218 h §F & B S, WOE BIRKARER I, O B
JREADA L ER TR T A, (2) 408, il
[P AH A6 HCRE B 43 25 PLEA, [ AH 28 BN AE O
Supelco Discovery SPE DSC-Si Silica tube. 3 mL.
500 mg(52654-u. pack of 54) , 4 10 mL & {515
UE/NKE,3 mL S A7 o U i AR o S TR ACRE A
WL SR IGARUAT BN A 10 mL (45 .10 mL Py |
10 mL FIPsE, S B FR AR DR 7R AR T (3)
FRRAL, AR S A 1T mL VORI : VT
ZK)(1:1)F11 mL 0.2 mol/L KOH H AW, T
ZNHES 1 min, A K 34 ~36 CHEYA 15 min, J5
BHEN W ARIA 2 mL X8 7K,0.3 mL 1
mol/L HAc,2 mL iEC4¢, iR A& 30 s, A5
3 000 r/min &> 10 min, B 2B —Wk, 53 W
PR IEC B, AP R T, —20 TR KRR
1Fo TE#EAT GC MZERTHMA C19:0 i AR Y
IECKE(ETEAE)

GC %A1 :GC A5y Agilent 6890 ; 414 +E
FJH HP-5(30 m x0. 25 mm x0. 25 pm) R4k
BEHERE IR EE 260 °C, K &5 IR B2 260 C
PLFAs & it R 45 SR AR FF , 156 F Supelco 24 A Y
Bacterial Acid Methyl Esters Mix F 478852-U [N
& 37 BB Wi R g ( fatty acid methyl esters,
FAMESs) & & hrAt:, n] i 55 LAY PLEAs JElH

NEIWIR 737 0L X YoZ (e/t) " Fow, Horp
“XTARERNG IR o3 F Wik R S Y ARERR
TRAREERECH |, o AR B B R 1) 05
“Z7 NI SR R E . BT (iso) AR
& HY S (R PP o A 5 AR R )
“a” (anteiso ) {2 Fif 5714 FH Ak S 4% (B FP 6 g 1)
B AERIET) ey T ARRIN NI S8, IR 4 e
A7 3 AR AN S TR 2 S i
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RRE AR 17 1R S A [R) S A 0 S B 1) 2R b 75
Wy AR BT O BF IS R ARG L 1420,
15:0,16:0,17:0,i15:0,al5:0,il6:0,16: 19,
i17: 0, ey17: O 15 g 48 47 IR G 8 5 20141 G A TR L
18:1w9c¢ +t,18: 206¢ +t,18: 303 F7~; 22 [ FH
PR (GT)LLil5:0,al5:0,il6: 0 F1il7: 0 Fx, HE
ZRHIERE (G ™) Pl eyl7:0 7,
1.4 HFESH

ek 18003 04 B ORI S Ber g it
T, 0 % 4 5 ORIGINS, SPSS 18. 0.
CANOCO for windows 4. 5,

2 4

2.1 HMEKRRENEREET
FEREAS TR AT, 3 ST 3% 1) 7K B AR AL DR Ff
TR — 2. oK R B I (28. 47 ~
32.43 C) , B RAEBRBERNR ; ThEAEREA IR
SR AT RS A e S W A, B A
R AR R ERBE O 25. 195 pH B FRIHAYEAT

B R AHR A SITE T 8. 24 ~9. 92, °F
$9709°9. 20, D9 Bl Ak AU 9 i AU T PR A
[ )38 407 3, AT 7 i L, IR sl A2
KK FEARYERFAE 5 ~9 mg/L Wiz W] Ak 1
0.25 ~1.20 m, -8 0. 55 m, KAA 3 BH B Fif
B, (L REFR A AL A SE A, Hh S 0K Ao HLIE T
FIICHLE P RCEE , L SOK R P A PR 2l
W ¥ o SRR 1) DR S i 2 R R (R 1) o
FRERSIHIN 3 MIBIER RIS TR ER 2 B TR
AL, 2R B B R BER SR AL T — H 2
BT R FA 5 S i PR 8 R TR 6 7 7 G AT 3 A
GRS T — MR K (B3] T 5 8180 & AR
TREMRTE . AR IR 2 T
— MK B — A~ K Ja SOV (9] v 19 3 5
B SR B AT Y] 2 o U XA B B SR B B T S
FAEF RS T S 6L, {E PR B IR B0 A 4K S5
iy St [ v fie JE AR SR B 0 R O
(£1),

#1 LWHBESTUKRIET

Tab.1 The main water quality indicators of the experimental ponds mean = SD
1 pisi-% s we, o BEWEs AR/ R/ EREY B B/
date T pH S (mg/L) m (mg/L)  (mg/L) (mg/L) (mg/L)  (mg/L)
WT DO SD NH; -N NO,-N  NOy -N TN TP
0706 28.47 + 8.47 + 27.86 + 8.26 + 1.17 + 0.060+  0.233+  0.010x 1.700x  0.380 %
0.61 0.17 0.47 0.13 0.03 0.010° 0.057° 0.004° 0.458* 0.095*
07-15 30.05 + 8.44 + 26.23 + 6.31 £ 0.97 £ 0.140 = 0.367 £ 0.028 + 2.667 £ 0.527 +
0.22 0.29 2.64 0.79 0.03 0.122° 0.115° 0.022° 0.416° 0.065*
0725 29.40 + 9.25 26.69 + 5.81 = 0.78 + 0.073+  0.267=  0.004x  1.467=  0.593 %
0.39 0.08 3.60 0.74 0.06 0.023* 0.058* 0.002° 0.153% 0.049%
08.05 30.65 + 9.49 + 28.13 + 6.22 + 0.67 + 0.080+  1.300x  0.003+  1.933x  0.670+
0.46 0.34 3.21 1.99 0.03 0.056° 0.385° 0.001° 0.551*® 0.070%
0815 30.88 = 9.37 + 28.50 * 7.18 = 0.60 = 0.243+  1.467+  0.004x 2767+  1.150+
1.32 0.24 2.49 0.74 0.05 0.172% 0.153° 0.003* 1.305° 0.248¢
0895 30.93 + 9.36 + 26.27 * 6.14 + 0.53 + 0.313+  1.400+  0.008+  5.867+  1.000=
0.84 0.18 1.00 0.85 0.03 0.205° 0.60° 0.005° 0.666° 0.200°¢
0905 29.68 + 9.52 + 26.79 + 6.47 = 0.43 + 1.643+  0.700x  0.103x  5.567%  0.400 +
0.12 0.37 3.03 1.13 0.03 0.330° 0.200% 0.031% 1.365° 0.173*
0015 32.43 + 9.24 + 23.98 + 7.92 % 0.35 % 1.700 = 1.467+  0.428%  6.667+  0.287 «
0.17 0.30 2.03 0.77 0.00 0.656° 0.833° 0.145¢ 0.929° 0. 045"
0025 29.92 + 9.38 + 20.03 * 8.46 + 0.27 + 0.520+  6.867+  0.579+  8.767+  0.866 =
0.19 0.05 0.86 0.77 0.03 0.205° 1.401°¢ 0. 006" 0.961¢ 0.335

T [ — SR A ) T B 3 R 22 5w 35 (P <0.05) o

Notes ; Means with different superscripts in the same column of chart are significantly different( P <0.05).

2.2

MR E B R LS
AR My B BS NS B BR 2 R B AR AT A
FE AR B L 3 AN ASTA] B9 vt 3 s 2L 31) PLFA

R C14 F| C20 it 21 B Horpr, 4 F i 1y

TEF5 FRALHE 14:0.15:0.,16:0 17:0 A1 18:0 X 5 Ffr, H

HIXE AT LN 42.61% ~65.24% , RUURP & it
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I E IR IR A S, HoUOe SCBENR TR 11510,
al5: 0.,il6: 0, il7: 0 FlH A1 FI ARG 7 R 14 1,
15:1.17:1.18: 1w9¢ . 18: 1w9t . 16: 109 .20 1 #H X}
GRS N 6.24% ~ 10. 31% 1 15. 23% ~
21.49% , Z AW G R 18: 2w6¢c ., 18: 206t
18:3w3 .20 3w3 AYAH X & f B, 1L 4 &L PLFA
M2.77% ~6.11% , T F PN EEARNTIR cyl7:0 ByAH
X & i d A, AN BLE B BE AR D R (PLFA) 1Y 2%

AN i By B 69 £ % 4 4 AT (PCA) LEZD
(7] sf S BB 75 AN Rl A= W e 7 25 28 ) R e PR AR I
PRIEAT 0o o0 Hr (&1 1), 4551 8.7 . PC1 Fil PC2
PRAS T2 18043 o7 D0 RR ) A 2 ) e 7% 45 /) 21 LY
81.4% , [k 116:0 Fb, HAWAFAE N WM 29 )5, i
WITEFR A R AR T IR 1 & 1 & A T W) 8 Ak
Hrp14:0.,215:0.16: 1w9 cy17:0.18:0.18: 1w9c +
t.18: 2w6e +t 1 18: 3w3 7E PC1 _E 2k {505,
TR EATARERE T HAP ARG 17
IR 78 L B AR IE IR T BR AR VTR , cy17: 0 S HE
2 IREAE R (G™) BRFAE R D7 IR, 16 B 1 74 A
G EF ML kA& 7 W a2 fk, i15: 0,
i16:0.117:0 7£ PCL _I- () 847 (B A X 34, AT A2
H2 [CPHYERE (GT) MR AEPERR T R , 156 W 52 FE 4o
FETURYI Y G AU A B

8.0
ACIT

-

=]

g
_

5]
SE
S 4:0
S8 ACHC
@ = Ahali:(b
= & AE8:

3 A Cl8:2C+T
H £ il6:0 Cl6:1 0 Cl6:1w9

= : :
1 = A 21510t
w® 2 il5:0 CI8:3N-3A C16:0

3

2 N

2 ciro 10

17:0 A
Cl5:0
-0.8
-0.4 2

F—ERBIN71.3%)

first principal component

El1 PCA S BRHHERE A ERRE 7R sE R B Y L 2 76
Fig.1 PCA of characteristic fatty acid profiles of
samples in different culture period

2.3 WEWE PLFA(EWME) RERSMTN
A W5E & BT PLFA 3878 4 9 5 B

PSR BOTS W A W A W A AR A G

PET R AR IS LB, PLFA /R SR D

YA, G 2 R, FEEEAS LA X IR 57
FA AR 0, 3 A 52 50 TR 9 Hh ) S A 0 o
A EE, FERIAE PLFA G5t (TPLFA) j
7 PLYATE R IR 7 B8 1) B K S22 3 14 19 R 34, I 1
i) TPLFA Jy3RgE P 1.5 ~ 1.7 4%, 3 7 AR
TPLFA CikH| B0 1.8 ~2.2 i, [m] i 38 2k %
BRI (M W RRAE M PLEA 195053120 0T , 41 1 0
HEE MY & (BPLFA 1 FPLFA) L) )2 G* PLFA
F1 G~ PLFA /2 Bifi 5 77 5 I 8] 1) 228 4 111 328 7 4
TIE 3R R T A R A A R 1 AR AR
FAHR . HGE %) AN [ 57 58 15 491 ) BPLFA Fl
FPLFA J5 &3, TE 3250 i B A R N, AR TR
Py o A W DL T Ry R R R 4l A, B
BPLFA 5 FPLFA ] [L{H (B: F) g 5% 48 H B 1)
(6.60 £0.78) [ J5 RN (5. 63 £0.49) F-3|RK
HIR(4.73 £0.23) o X UL T REE SR EAT,
0 A ) B R A e O b Y L A E A TR
I, FR B 3 A v b S DT RR A2 1 o B AR 1 1 i
BiENW T HEWMA K EM, G'PLFA 5 G~
PLFA 1y LU(EHTEH 2 R (2.15+£0.16) , 3| [ )5
WIC RS (1.47 £0.19) . HER MBI RA
KA AR, RAE N (1,46 £0.11) . UiH] G”
F1 G ™ 2 B AE 57 5H 1t I 5 199 31 R 3 3 B i [A) B
S C Sl TARUE , A F RS AR L A2 1k .

TPLFA FPLEFA (€ G*
om

O ezm S =

BPLFA

180 r —a—G+tPLFA/G~PLFA-=— BPLFA/FPLFA -8
@ § 5 17 |
EDE‘ 150 { @9
2 5120 1023
<2120 ~_| ) E%
— S ™~ 45 1
&~ 2 o9 %‘I Q&
[ind I 5a
5 14 =
E 0 o2
fgs 1B &E
By ~ o
30+ <
; & %_2
0 1| 1
k-] JE K
FF1E] time

2 FREFEMATRMMENEE
EHTH(FHEIREE)
Hg.2 Variation of microbial community structure in the

sediments of different aquaculture periods( mean +SD)

2.4 MBYMMEVMHEEMERERFEXEREDN
TLR5T T (RDA)

i i 16 BU 24 PLFA ( TPLFA) . 4f 5 PLFA
(BPLFA) . L% PLFA ( FPLFA) .G " 414 PLFA
(G*PLFA) .G~ 4 PLFA (G~ PLFA) 4
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PLFA: B 5 PLFA(B: F) fil G* 4l & PLFA: G~ 4
W PLFA(G™: G ™ )7 MR FAE N AT RER BT 70 B
fehrA DO \pH JRE EhEE B W DL S TP TN |
NH, -N NO, -N NO, -N SE ¥ Eg K+, % & i1
FTTUAR 51T (RDA) |, 54 AN [a] Gl A W i v 1R -1
SN AR R Z B G R, LA SRR X
A WV S BB AP R AR RAEFRFE . T
58 i CANOCO For windows 4.5( & 3) .

0.8

B/E
0.6 & .
04l NO; N G+PLFA
02k B (WG PLFA
ol ABPLFA
02 ATPLFA
-02F FPLFA
+_
-0.4F NHi-N
—-0.6 - 1 1 n_ 1 -
-15 -0 -05 0 05 10 15

3 BEMBEESHETFSKEIERHNTRSHN
ARl BB R Y TR, Sk A i 2%
Ao HAE B 2%, 5B N T HAR M

Fig.3 Redundancy analysis result of sediments microbial
community structure variables and water quality indexes
The value of a coordinate axis indicates the factor is important,
the arrow extends this chart edge, indicated that its change is

remarkable , has the relevance with other factors.

TPLFA .BPLFA #l FPLFA 3 1~ [H 75 4 &
(TN) IEAHC P dR o B 2%, 5 W] (SD) W £ &
FMAEXM: . B F A5 fil BPLFA il FPLFA 55
TR ARG (I 3) |, PRt AT 3 st 3k 7 1 P
FiEfT#AE, G"PLFA fil G" PLFA 5 NO, -N |
NO; -N S HLE 2 IEAHK, [A]if 5 SD ) .32 fiAH
Ketdmo GT: G AR 51 G*PLFA fil G” PLFA
A F R SR S, R AT DL i AT T 3R
fF. BPLFA . TPLFA fI FPLFA 3 4~ [ T if 5
NO, -N ff B FIEA KR, 5 NO, -N il NH, -N
PIIEA I RSS9, 5 S S — 7 1y FUkH C
G PLFA G*PLFA 5 TN ff1E & B 5 FEHIX, 5
NH," -N JIEAHCHEA B J35b, B 7E 5756
] T .pH DO ZR{L R , 1 TP &AL T8 KM
3l BHIL 4 A~ 0] BB W BV 45 40 B TR I AR AR 4 b
TN (B 3) o 28 bl Al fEAR S50 4y
#iH, TPLFA . BPLFA FPLFA . G* PLFA fi1 G~
PLFA 5 [ 7 RE A5 35 4 b S Wil A W 7 2544
XPFREE TN % B F FL G G~ A1 53
BB SRR AN T EA S B SHE 5 A

F—AE  (H SR A A5
3 itie

LSRR M AT Bl B R 9 2R
BERG, RENBEE AV &5 ALK, & Fh
AL AR R R TR, I HAL T A H
Apfpz Y FEAR S 3 S E R T
FUZA % M7 B 7 et % A1 3t S 4 7 B, LI
TRV 5t /K 1 o 28 46, DR I B o 7 L s (1] 71
K, B R AR HE A AR S A I TR
FBEIG, ST, KA b 5k A Tk B A 97 4 s
KA (R, 3 At I JE T bR E A S A i
Rl SRR I R, 45 BEAL IR 1~ B0 4 AH 24 1
—3

WA IKAESY) SRR N AR
Mo S50 R S B N 1 ) A8 4k, i AE Y0 FE R 4%
H R A PR T 4 3h 258 Ak b B ke v PR
TA e A Fh A AL 0 1) 0 il 5 R AL 3, e
FR R B ) A A Bl i B b RN BE S 3 R TR B
MRS EYI R 155 FE 4T R rhOR L
B SRR R U R R e B AR L T (1 3R 4y, T
TR X K AR %) NH,-N \NO, -N \NO, -N L}
Te pH 078 3 A T SRR, T AR A &
G LA T SR SHUEY A BE W
KB AT SR, 7 b I )k B
BEMROC, {6l b IS DO ARy Bt o 7 5 i R A i 7 AR
F T LGRS X MR T R K, K AR F 9 37 i A 4
TR R 5 B0, SRR Y (ke B
YERE, XU B HE T 4 DA S 3 B8 T2 (X TR Ui AR ) )
DLTE A8 IR W 8 R A B SR B X DU K
JiE, [RI B 8 RS B NP LR A S 2 &
KELHn, B i 7 He b i & 2 U AR )
QU S S W e S S O [| TR 8 1S
YR FLRA AT EUAEL( B F) W] Sz Bl 4 77 Fl B % o
F4 728 A 905 B BT Pl RRE A RO 2 3 R X ke
ATR) SFRBHE I3 1 R A 1 g T R I P & R, 2 B
JEUURRYI G B F LCAE 288 R A, 2% B 7 55 5E 11
Je B, A 1R R BB B 7 7 B 114 1T
B3R 55, THIET 2 fl VRIES 45 ) Hil 4
B 7 B:F AR AR A A W i v vl 9K 3l 1 58 9 T
IR t—2 04k, N al LR E IR A RS
ke, DRI, FRA MU B F L 955
WA, to s s B FR A 2R T, 5 B AR A=
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BRGBHENFAE . RS T BT A PR K
H A= AL B 7 A 2 B AE R, AT O B
Ay S I G 7 Pt 3 7 e A ey BRI R
Tk, BAMEHRAEB ARG, G IR S5
i DU {E 7 7 S A th 30 X L BN e 77 5
Ao P TR o T DAL 7 R 3 ) R A S R
Xt G~ AN A 2 N R I 35 5

I IO W B R S N TS K RS AR AT
RDA 43#7, % 31 TPLFA .BPLFA  FPLFA 1475 1,
5 TN B4 EAMHEk %&,G*PLFA 1 G~ PLFA
5 NO, -N NO; -N B Hl @ E EHI KR, Uil T
B A ) RGN W BRI S Bl 5
FEMMEMICER . B REE LS R
At HE S AT ) FH 7 3 0 o ) A8 A AR AR ™, YA
BT K AAAE B, G0 A 0 88 18 78 o A 47 HL 4 il A1)
FIAHLTRIRE F7, H b ity 8 o LA FE X 43
B AR T 25 o 2K 28 0 Bl T R R
FH TR 45 . KARNER 2857 1 fiff
SRR RS B m DL S E R A A AT RE Rk
500 B 2E W B S Ak i BRI . 5 b
COLORN 45" 5114 - ] 2 Ak B I A W A 9% 2
BRGRAFE B, I T 3258 A W o i AT
RENE T F & 14 2k eV 45 A AT L BE 07 4 3
FHA S RGP . AR A i S B &
FEERREAL I I WA ) R S5, S5k SD IR
AScE iR Yy S SD R A, b
VLRI R TR S W B T R T B
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Study on sediment microbial community structure in Litopenaeus vannamei
ponds covered with a bottom plastic sheet using
phospholipid fatty acid (PLFA) analysis

ZHAI Hai-jia' , ZHENG Zhong-ming' * , JIN Zhong-wen®, LU Kai-hong',
SUN Fang', WANG Yang', LI Yue-shu'
(1. Key Laboratory of Applied Marine Biotechnology ,Ministry of Education ,Ningbo University ,Ningbo 315211, China;
2. Institute of Ocean and Fisheries of Ningbo ,Ningbo 315020, China)

Abstract; In order to better understand the important role of sediment microorganisms in material cycle and
energy flow of aquaculture pond system, three shrimp ( Lifopenaeus vannamei) ponds covered with plastic
sheet in the bottom in Hengshan,Ningbo were chosen and phospholipid fatty acid ( PLFA ) analysis methods
were used to investigate the sediment microbial community structure and its relationship with physical-
chemical factors during a three-month period ( from June to September,2010 ). The results showed that the
sediment PLFAs were mainly contributed by the saturated fatty acid, branched fatty acid and
monounsaturated fatty acid; the amount of polyunsaturated fatty acid and cyclopropane fatty acid was
relatively smaller. The total microbial biomass, bacterial biomass and fungi biomass increased significantly
with culture time. The principal component analysis ( PCA ) of the characteristic PLFAs in different periods
showed the total of PC1 and PC2 explained the composition of sediment microbial community structure of
81. 4% . Although the majority of microorganisms in the sediment were bacteria, bacteria/fungi ratio
decreased significantly with culture time due to the better adaptation of fungi to the sediment habitat. The
ratios of G*/G~ bacteria in the later culture period were smaller compared to the mid-period, but did not
change obviously from later period to final-period. Redundancy analysis ( RDA ) showed that the total
microbial biomass,bacterial biomass and fungi biomass were significantly correlated with the total nitrogen
and G bacterium biomass, G~ bacterium biomass were significantly correlated with the NO, -N,NO, -N.
All of them were negatively correlated with the secchi depth ( SD). The experimental results indicated that
throughout the whole culture process, environmental factors of this new model ponds showed good
consistency and stability. Simultaneously, the diversity of the sediment microbial community and the
coordination between the structure variation and the environment are also relatively reasonable. The results
also demonstrated that the PLFA technique well explained the microbial community according to the
variation of PLFAs’ composition in different periods,and overcame the shortcomings of traditional culturing
analyzing methods to a certain extent.

Key words: Litopenaeus vannamei; pond covered with a bottom plastic sheet; sediment; microbial
community structure; phospholipid fatty acid
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