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FE: 5200844 AZE8 7, #I REMETLWEE FLAEXEF (Litopenaeus vannamer) THALMFRFE HHb 2R R
EFFEMIKEE, BB ARET, S RESET AR EEEAMELARSHEETFY
KRR, RN, FHABRIKEFFAE ., IKE (Vibrio) MZFIAFE (Bacillus) WHEBESHMRK, HiF
FAME ST 1.35 x10* ~1.39 x 10°cfu-mL™", F#4.73 x 10°cfu-mL™"; INB P HTEE 1. 05 x 10> ~5.20 x
10*cfu-mL ™", 745 1.80 x 10" cfu-mL ™" ; FHATFEIESNEE 0. 11 x10° ~4.30 x 10°cfu-mL ™", F3 6.6 x 10 cfu-
mlL™"; BKGEBE (fecal coliform) KETE 1.0 x10%cfu-L7 I, Fi50.97 x10%chu-L7" | BEFLEAESHHE
KFEFERAOK bR, R SEAEFRERFATER, RRAWSHEMRE (D0) 2B EMMAMXHE (P
<0.05), ¥4 pH 2R BENAMIKHE (P<0.01), S54¥FmEE (COD) FEHE (TP) 2 RBEFMIEAMXME
(P<0.05) , ZHERFIRMEXIPIER, RFEWEMINES DO, pH, COD, TP MHXRRZYWARE (P>0.05),
ZREY, HEQFFIETIRE K R, ZRFAMIERE S, ERERNYRSE, KFRPHAENEZHMR
gAY, WREFREANEEZERZEMELA,
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Bacteria variation in Litopenaeus vannamei high level ponds
and its relation with physical-chemical factors
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Abstract: From April to August, 2008, we had collected water sample in high level ponds of Litopenaeus vannamei at Honghai Bay,
Shanwei, Guangdong to study its significant bacterial population and physical-chemical factors, and to analyze the variation of bacterial
population and its relation with environmental factors during the culture period. The results show that the amounts of heterotrophic bac-

teria, Vibrio and Bacillus in water change rather greatly. Specifically, the heterotrophic bacteria range from 1.35 x 10* cfu-mL ™' to
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1.39 x10° cfu-mL ™", 4. 73 x 10° cfu-mL " on average; as for Vibrio, the range is 1. 05 x 10° ~5.20 x 10* cfu-mL ™", 1. 80 x 10* cfu
-mL " on average; and for Bacillus, the range is 0. 11 x 10> ~4.30 x 10° efu-mL™", 6.6 x 10° cfu-mL™" on average; the amount of
fecal coliform is generally less than 1.0 x 10 cfu-L™" with an average of 0. 97 x 10° cfu-L™", which is much below the standard for
pollution-free food and aquaculture water quality. Additionally, the correlation analysis between bacteria amount and physical-chemical
factors reveals that the heterotrophic bacteria amount and DO show a significant negative correlation (P <0.05) , while Vibrio amount
shows a very significant negative correlation with pH (P <0.01) but a significant positive correlation with COD and TP (P <0.05).
The multi-factor partial correlation analysis reveals that the correlation between heterotrophic bacteria and Vibrio, DO, pH, COD, TP
is not significant (P >0.05). To sum up, L. vannamei grows well in the investigated ponds, which is proved a safe and relatively

healthy system, and the bacteria amount in water environment is affected and restricted by biological, environmental and artificial fac-

tors.

Key words: bacteria; quantitative dynamics; Litopenaeus vannamei; high level pond

UTAER, AT i DX A o U e £ Tt 1o 25 JE 57 A
RFARRRE, MK, FRMET A
BERS, EXIRFRE P S EEENE, El
T S8R, KBS IE, FRHEF
BASRGMME N, Kbk, FRMEREH B
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HEFRERGEHR—-REEMNTRE, NELEE
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115.32°, J6£522.43°) XFERE I IRAE X, HEEL
3N —HIN B E LT IR A M %, SRS
S 1*L 200 3%, AR R AL 0.4 hm?, K
W1.8~2.3 m, WME AT MEAITBREFE. B
Wi, #HK 15 m, KEBEFLE, BERHFHREE
FRFMZEMITE “FEK”, 2008 424 H 9 HE AR
WHHTRME, BWHBE R 135 x 10 EB-hm ~*, 5
AL IR 10 d 2640 iR AT E . bR
MEMFLIRE; REEHERE3 ~7 d 25 HE 2
HFFEAE A4S, WEAEOLE M5 A Ak
KEAKE, FEBSHEARRNK, PHEK,
. E R HOK, REFKHE 1.8 ~2.3 m,
FI RIS . Ak H B R RO IRMA TR
3% ~6% , HHEWR3I K, REXI. BENBIRE
B IARIS S .
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2008 -4 ~8 AInl, &M 14 d 1 RELLRE 3
A DLERHL R KRE . SREERT, F 3 LA MLBERR
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CETEIEMRIE) PS8 L BRI
1.4 HEEFE

2216E: HHKS g, BEEIE 1 g, BERE
0.1g, BfE20g, BEWAKLIL, m&pH7.6+0.2,

TCBS 3ifis: MERFEKYS g, EHK10 g, AL
410 g, ATRERREN 10 g, BRAUHRARSN 10 g, HHFREN
3g, FIEKS g, W20 g, MRS 1 g, HUE
15g, MBHEEH=20.04 g, BHEEK=0.04 ¢,
B2 pH 8.6 +0.2,

FANEEEMIERW: EEF10g, FRFE3 g,
HMES g, EMS ¢, WHAMEZEER 1 nL,
KL, B&pHT7.2~7.4,

EC ¥ist: BREHE20 g, WS g, ik

REW1.5g, BIRE "4 g, R _EH 1.5 g,
AN 5.0 g, ZEBAKIL, HFZLpHG6.9,
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Fig. 1  Variation of heterotrophic bacteria, Vibrio and Bacillus amount in aquaculture water
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KA shi:, 3 A ERth K i &2 4 v Ar 3
A EBARIALAE

FI LB RFHERKBE LT E T
IR A, SR ERIK, B85S AFGELE
T, 7S A THZE6 A LAMT AP HIL2 kg
B, 6 AR 1 WY B RS, 2HPERAR
o BB ST 1.35 x 10* ~ 1.39 x 10° cfu -
mL ", 4. 73 x10°cfu-mL ", IMEEETE 1. 05
x 10 ~5.20 x 10*cfu-mL 'JEE N F 3, F351.80
x10%cfu-mL™", ASfL MR B, (BRI
WEAR, AP, FREES, E21 9 Kk
HEd, 4 122 HF5 H 6 H 3 AN I E AR
%10’ cfu-mL™', 5 H21 HE8 H4 HI 7 Rk
dr, IR B A 5 R 10° cfu- mL™', 2 K
10° cfu-mL™", 2*%7 6 kK 10* cfu-mL™", 1 K
10° cfu-mL ™", 3* WM E B EA 4 K H 10* cfu-
mL ™', 3% 10° cfu-mL ™', BHR 3 NIFHLAITE
HEORRS, HLNENIFEK BRI, YWRARR

AR 15 S B

ZEHURT B B0 A R T O R R U B E S R A
RARE R, Bk S B 5 5 A B0 BRI 57
55 BT B R e AL, BEhYE R 0.1 x10° ~
1.6 x10°cfu-mL ™', F#76.6 x 10°cfu-mL ', FH
B 1M 7E SR A 2 AR AE 10% cfu-mL 7 P B, HIE
WEGEANI SR TR 27 R 3T B AS L AR
—%, 76 A3 HM6 A 17 HEMTREEE LI
B, A 10°cfu-mL ™', HARES S 10%cfu
-mL™ ' ZEH,

ERHHEEBEAFESREPRIK, 2" b3
SFERAE 10%cfu-L7 ' LAF; 1*HiE6 H 17 Hf7 A
29 HHBL 7.9 x10%cfu-L™"f1 1.4 x 10°cfu-L ™" B 4H
e, 3*iE 6 17 HHM 4.9 x10%cfu-L7' /Y
A MR, Hfh A EEERAE 1.0 x 10%cfu - L7 LA
(1), BRTIRAFEMEGKIEH KK AR
(NY 5052-2001) A2 H¥E K 35 58 FH /K 28 KI5 TR B
<2 000 cfu-L "HF54% .

x1 EXBEBEHE

Tab.1 Fecal coliform amount cfu-L™!

HF3t pond 0422 05-06 05-20 06-03 06-17 07-01 07-15 07-29 08-04

1* <20 <20 20 <20 790 <20 50 140 20

2# <20 <20 20 50 50 70 80 40 <20

3* <20 <20 80 <20 490 40 230 70 <20
2.2 FESEEAXEBELEFHONEET PoEIE R, ERM PSR, HP 2" M 6
2.2.1 DO FlpH Ak  FadfEmskiks A3 AM10.9mg-L 'F%F6 H17 HY6.2 mg-L

DO B EhEk, AFHEEHN 4 ~15 mg-L™', 5 720
HF17 H29 HHBMEEN RS, DO [FHHI AR
BEREAR, e 2 MR, B LS R YA
X (E2), /K& pH BIREIFEHERT R . BE
BRI E BRI ESE B, HFRE
BIF T AL B BT A A R 7 AR e e
i pH M\ 8.5 HEZE 8.95 ~9.37, SRISBEE TR
HIEK pH SR TR, 5 20 HIGEARET. 7T UTF
B, AR 7,21, X FEEL IR IR AL A g
AR = YRR AR AL A 25 B B R

2.2.2 COD 71 BOD ®yAsfk.  FREE—FHHK K
COD B, JiH 28 d JFFEARTE 8 ~12 Z[A]
Weah, HUBBERBALRAYS, FEMANL
YRR E R (B 2), /Kik BOD JRpE%E Rt

HAETA1HKNI12.1 mg-L7", 3"k 6 A3 H
#10.2 mg-L™'fEZE 6 4 17 HH 4.6 mg-L ' BAHE
7H1HK®1L.7 mg-L™',

2.2.3 TN #1 TP #4514k HBH RS 97
K, KRR TN Fi TP ESpEE SRR AR RIGw,
ZJa TN FRENFE, TP WS TR (K2), B
5H6 A8, TN EzhlifE 3.9 ~9.96 mg-L~', TP
P 0.023 ~1.39 mg-L ™',

2.3 REFEMAEFINEHETHERXKERFH
P

2.3.1 RFEHMESGHRAERFHXR =
FHFE RS DO, COD, BOD, TN F1 TP #47
HFRIBS5MEX. SR ER, #RAEEES
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Fig. 2  Variation of DO, pH, COD, BOD, TN and TP in aquaculture water

~1.753X +7.022 (R= -0.693, n=8, P=0.039
<0.05), 5 TN Bkt (P=0.822), 5 TP
SIEAMHXE (P=0.089), {H5 TN Fl TP FAHER
REARE (P>0.05), ¥ERFUEREEES DO,
pH, COD. BOD. TP #1 TN [u] i #4722 K+ [81 15
SRS, SR BN, BHRMES DO (X)),
COD (X,). BOD (X,), TP (X,). TN (X;) H
MRRREARE, BIFTEN gV = -1.274X, +
8.325X, — 2.937X, - 1.024X, + 0.215X; +2.195,

TRAH £ BB X s = - 0.653, X, ., = 0.788,
Xops = — 0.646, X, s = — 0.470, Xy, =
0.319, n=8, P, =0.347 >0.05, P, =0.212 >
0.05, P, =0.354>0.05, P, =0.681>0.05, P =
0.530 >0.05,

2.3.2 MESHEXARERFHRXE bER N
#5 pH, COD F1 TP #4175 [H F Rl 54687347,
RIMMEEER 5% 3 MR RFAAEBETINRR,
H5 pH AR B ENARMEXXR, HHFTERN
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gV = —15.092X +17.556 (R= -0.938, n=8, P
=0.000<0.01); 5 COD FREMIEMELR,
E] 58K lg¥ = —6.445X -2.200 (R=0.761, n
=8, P=0.017<0.05); 5 TP hiF7E 5B E MW IFAH
XEZE, BIHFEN lg¥ =1.098X +4.366 (R =
0.902, n=8, P=0.01 <0.05), ¥ & &S
pH (X,). COD (X,). TP (X;) R #ITEZHF
BH 5 RAH . R E/R, WEHES pH.
COD F TP AH R R R AR ZE, EIRFER lg¥
= —9.045X, +0.725X, +0.442X, +11.567, {mAd
XE X, = -0.676, X,., =0.193, X,, =
0.554, n=8, P, =0.096 >0.05, P, =0.679 >
0.05, P, =0.197 >0.05,

3 g

K EALFEERRES, FHRAWTE
SFAE VYR HEE A, R R ARER
KN FE. FHERGETFRMEREEEN .
YA ARG S B P RISE S HRIE U A KRR . A&
YIRS FMEARERSE, TEAEIEPRBE &N
BRENFHERGIFIFEDHITEEER RS
KIFE4y, HL, FEXIFEAMFREAESRES Y, 7
FRAE AR N TR KT E B — D EHEZ R,
Y REAR e R W s ik B T B ARER,
EEY M EREERE,

HET, NS X E SR 5E X557 X 4
DA R B M 25 4 A R AR P98 . NAGANUMA Fi
SEKT'® i 2 T FH 725 6 400 1 350 1k A8 A 15 ] 3. 90 % 10°
~1.15 x10%cfu-mL™", ¥4 6.80 x 10°cfu -mL™’;
EILERS 2 %t RN A6 g B 40 B 64T T R4 2,
HHEALIEE 1.20 x 10° ~1.05 x 10°cfu-mL ",
44 5. 80 x 10° cfu-mL'; GROSSART #l SIMON'*!
XEEIH TR B AL W A e AT, BEE
JEFE 9. 00 x10* ~1. 28 x 10%cfu-mL ™", 6. 85 x
10°cfu-mL ™" 5 Thak 45t i 25 5 7R K AR g /K S
I X HG AR 7K A A 40 T B AR AL T R 0. 70 x 10° ~
5.40 x10%cfu-mL™", E345.94 x10°cfu-mL™"; #k
/NGO 2 B AR AR SR T X A AR 7K A B 2
B EAMLIEE 1.86 x 10* ~1.74 x 10%cfu -mL ™",
X Bk LY 5 i vk P A SR, B K X
JE 1 TS A A B A T T R AR A, A
4.46 x10° ~3.61 x 10°cfu-mL™'; NAGANUMA FI

MIURA ™ %o 9 7 M O 40 B HEA T VR 2, Hig g A
ALIEE 4. 00 x10° ~2.20 x 10°cfu-mL.~", 3F359. 00
x10°cfu-mL ™", XELERME TZRBAES R,
IS AE SR A X AR BT X3, 2 AN i
W/ RS ORI X, A
THRABRER, MHZKEE X ERE AL FRE R
GEM A T IRIEMBEANFESERERATK, FAx
B MHEAWALERRS, HREFAHHEESE
TR IR Y40, DA R A i FLAN N IR AR
A4 FRFE R — BRI B AE S RS
RS MIEEZ NRIESh A4S
ARG, RGEHFELEYRS . ALAMAR, &FhEL
HF. EYMHEHFRRTHES, JFEATAKZL
zZ, AESHmERHELEFERETRNERR, 7
FRAENE RN KBRS I — N EER R, 57H
REFHAERFEAE HEMNXR, FEAKS
DO FREWRER S HMAE S FA D FEE . £
A, FIHEYOCEIERE . FEEHSEE X, N
FELRAA, BRFHTRFHEEES DO B
IRREFEDENTMHERR, X SH/NEE
Tk P4 XTI 5 DO LRSS R 5. H
ERHERG P HE R Z R ESMIIERE F B
EHEEm, NFF41E5 DO, COD, BOD, TP #
TN 3X 5 MERAE 317 2 B 815 0 4w A8 56 53
Bral s, R4 EES DO A eH:, EMEX
REARE, Hh4 NEFXHAEEES DO B
RAHBEWEW, HARMHEIRRERE X s = -0.653,
REBNEHAERERGE T R —LEEWBRE
WAMERE, NEBEWES DR R FHEE)
YRR — T EENE, FL%EHK 10° cfu-mL™
Ve X ER 6 (I B A B . % E A 3 A
HRAB B (K- 2B 4 1. 80 x 10* cfu-mL ™", SR
W, EAGENIFERK R, HRBIEIREN.
LR, NHREE S &M EE T R EA L5 m
MXFR. MBRTFHTr R, NEEYS
pH 2 B ERHHRAERKER, 5 COD TP £ g3
HIEMXER, SHNEENT . Dkt | @
EHEEMBEEEE P B R -5, HXR
BAAHR R, = -0.938, R, =0.761, R, =0.902,
Mix I EE &S pH. COD F1 TP 3 ML E FHAT
Z P F 153 F0 4w A8 26 40 b W s, BRI 5 pH.,
COD Fil TP 1y Inf 25 4H 5 6 3 478 g A Ik 2 IR AH O ¢
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