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YRIEXTURSRA 3, o3 A dn S o 1S M2 S0, W 7 H 14 HA12000457 H 28 H), 43 BIR A 24N HF ) 7K
PRI AR 033 hm? KR 1.2 ~ 1.5 m, WAL 40 X RERIRRESEA T AT, FESX B a] Py, 15 AR T
WEMNL2H 1 5ENET 2000455 H 9 HALH , 2508 7 H 14 H A7 H 24 H 43 51t in 2 AT B8 A0 LR B4 1
S 15 HERHT A ¥ 75 5 R s BOEHT R 2 SARH T H 17 H R B R ER A R, 7
Az sk R AL RSN, SRR 17 B9 BRI, smE K s
1S AR N6 H 18 HAE R 10 ~ 15 dBi 2R AR uRFER RIS E D 7 A 18 H-22 H, B st B i ]
FF& (Bacillus sp.) (P EDK = BEARTFEBE R K™ BERTER, 2 DMBI 3T T HEKAE I, D oK
WFFE IR A 7)) T JR4E K R85 AR S ARt 1 1.2 HF@REMFHHE
A Wt FHFLRR AT 1 (Lactobacillus spp.) (FEDKFS 121 KERESEERAE  7EdF /> 9 R 40
PR IE Be ma 1A BEFE IT b A ), 2 S R e SR Kb e iR K AR KIILATR 0.5 m), FREF4
TR R E IR AR R SUKRRRA A, BUR A /KRE. B3R H PHB-1 1
o KRR, 2R Z R G RS KA, fEHE S pH I E pHAE, Orion 810 #5420/
X FRBH T AR AR SEVRE (DO), WYY -1 #5547 5 6 B 1) 4k
AWFFEEIGR G X SRR FEIATE (20094F FE(5R1),

F1 RHKEEEEFELER

Tab.1 Physical-chemical characteristics of water in two shrimp ponds

LISk HURE H 4] WA (mg - 1) i B fem H TR/ C
Shrimp pond  Sampling date DO Salinity Transparency P Temperature
7-14 6.82 9.0 31 7.7 31.0
1 7-28 6.30 8.0 35 7.4 32.3
7-14 7.20 10.0 11 7.7 30.9
# 7-28 4.23 9.5 38 7.4 322

K100 mLIR A KFE, RAFAE250 mLAY G 4°C FAAFRRINGE
AR AR AR IR PR A, AT [ 5258 =, 7 R HERRAR I 10 g U AF , 3 T %A 3 35 2K FT90 mL
HEATAE R, FEKFEFIMA 1% (Viv) Whil FEIRIR Y JCREKI =M, A 1% i, & TR TR
30 min J7 , FEAT 105 R BE, 20 BB ERRE SR A TEM 30 min Ji, PEAT 105 H B, 20 BB AR RE 5 A 1
FERE R 0.1 mL G BERAE OB 25 0F T URAE T8 BREEA) 0.1 mL BRI AT AR, kA 1.2.1,
IKKEFRHL2216E (5 g TR 1 g TEEHRE 0.1 g BETR 1.23 BIOLOG ECO#tR&ERE BIOLOG™ A ECO
K18 g BE AT .1 000 mL BRI ZK) RN EEBEME fBi (Matrix Technologies Corporation) b 96 i fL A,
EEFR B TCBS U AR MMM RHE A BRAFD Pl & 3E3VFOARFRIE . B AKRE B S TS 1R N
WA K FE 22 80 CC/KIA 20 min THAL R, FRAE TG 4% AR P /BB W 23 HE7K B A BIOLOG ECO 1
%A T 2216E AR, 28 CHIERE TR 2 d M7 d)G AIWGELT, AL 150 pL, BAKEEE 3R Kk
THECHEAE IR . FORIGFREERE SR AEKIR  FkE 1 0004%, #:7H T BIOLOG ECO AR , B it ik
(A SIZIR pH FIER 17 0] 1 5% ARORH R I 3ANEE KRR BIOLOG ECO N 75,28 °C
122 KiERESHRLE /IPREMENE KL EIRESE, SRR E0h 24 h 48 h 72 h,
HL R 2 VRRE , PR SRR A AL E T K 960,120 h 144 h 168 h A 7E 590 nm F {S2HUCEN .
WRPTIILA BT A R AR IR R A A [ S 3 =, T
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1.3 HiEAE

131 WEVBHEFHFEENITE 31MLUO0
{ERF41E (Average well color development, AWCD)
AR

AWCD=[D \(¢~R)]1/31

C BRI IRFLA ML, RAEXTRRFLIEOLAA

132 MEMEFEIhEES MRS RHIBIOLOG
ECO AR 77 72 h B A s D s 2 0
PEFRC,
133 WEMEENEEBIENFA  R4EBIOLOG
ECO b i) 6 25l 7325, MRE IS S TR A5 1
A= PR X 6 SRR 1) SO e A3 AT AN [R) Ak A
A TR R ] — B IR B R I 28 570 ) 8% i A A
WOCAR R LA IR L 5 s 20 WO AE R 43T R]
— OB A R AN IR IR R 25 5,

1.3.4 HBGIT R SPSS GeitHoid iy o 4 uer ik
Yo} ik 8 RN AT 5 45 2RI 1) 22 53 e B AT AR 5,
FKERE R 0.05,

2 HBRE5SH

2.1 HRKEFI IR AR T

N8R [ TR AT 2 UCRAR B 25 51 (6 2) Sk &, BIIF
b KR FIEG e ) 20 TR AR A IR TR 15 MR
IR P ST SR A A A 1 2B RIS (P<0.05), SIS T i
S F B AR A P A AR R T
10° CFU/mL, (R I (1 50 B T+ 8 (P<0.05),
IR P 2F AT AR AR E . 2 5 RIS
F14) 55 240 DAL BSON I 2 BRI (P<<0.05), [ Wi S K A4
FURYE TSI R AR 34 2 T 5 (P<<0.05), Horhok 4
Hr BRI — B TR, ELIE e s X IR A 3 (i
10° CFUML' > 3G 5 S I A0 BB L a3k 32.93% .

F2 AMERHKERREPHAEHETL

Tab.2 Total amount of bacteria in the water and surface sediment of shrimp ponds

n=3;x£SD

WH Ttem SURE H 4 WI1/(CFU *mL™")  W2/(CFU * mL ") SI/(CFU - g ") S2/(CFU - g ")
Sampling date
S 7-14 (1.63£0.34)x10°  (6.16+£1.42)x10°  (8.27+0.54)x10°  (1.43£0.11)x10’
IR
Heterotrophic bacteri
clerotropiie hacteria 7-28 (5.60+0.12)x10°*  (7.5040.95)x10°  (6.114+0.73)x10°  (1.094+0.14)x 10°*
I 7-14 (2.624+1.20)x10° (2.324£0.95)x10*  (1.514£0.22)x10*  (1.36+0.10)x 10"
Vibri
oo 7-28 (6.57+120)x10°*  (2.474020)x10°* (1.60+0.26)x10°* (5.38+1.11)x10"*
. . 7-14 (1.60+£0.22)x10° (1.87£0.27)x10°  (891+1.98)x10°  (6.25+1.14)x10°
ZETFT
Bacillus 5 3 . 5
7-28 (12840.09)x10°  (2.90£0.49)x10°*  (8.70+0.25)x10°  (2.16+0.67)x 10’ *

s WK 1S IR AR s W2 28R 2 SR K14 STR 1 SRR Y ; S2 3R 2 SRR I8+ /5 7 A 14 HAIT7 A 28 H 2 B =2 1] 22

S (P<0.05).

Note: W1 represents the water in shrimp pond no.1; W2 represents the water in shrimp pond no.2; S1 represents the sediment in shrimp pond no.1; S2

represents the sediment in shrimp pond no.2. * donates that data between July 14 and July 28 are significantly different (P <0.05) .
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Fig. 1 Changes of AWCDs in water in two shrimp ponds
W1 represents water in shrimp pond no.1; W2 represents water in shrimp

pond no.2.

F8%L . Shannon ¥4 | Simpson $8 £ McIntosh 34 i 45
& Z PR B IR EFRRE (3R 3), JIR U2 1 Y Simpson
FREL TR (P<0.05), 11 25 1R UG Y2 Shannon
FEEL . Simpson 5 EU 1 McIntosh $5 KU WY J5 £ 8K TN
Rl 3t 35 B AR (P<0.05), 3X AT RE S AR R, 2 45 B i
Jerh SR R 5
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P 3 2y A 3t 7K R v AR A R e X ] — 2 B
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Fig.2  Changes of AWCDs in sediment of two shrimp ponds
S1 represents sediment in shrimp pond no.1; S2 represents sediment in

shrimp pond no.2.
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Tab.3 Microbial community functional diversity indices in two shrimp ponds n=3;x+SD
- —

Inﬁ?iior SaﬂrfﬁnEgl %Eue Wi w2 51 52
Shannon 35%% 7-14 3.1840.03 3.2840.01 2.97+0.02 3.274+0.03
Shannon index 7-28 3.2340.04 3.3040.03 3.0740.02 2.8040.08*
Shannon i 7-14 1.014+0.01 1.03+0.05 1.14+0.10 1.00+0.00

Shannon evenness 7-28 1.00+0.04 1.02+0.03 1.12+0.05 1.08+£0.08
Simpson $55k 7-14 22.15+0.50 24.40+0.60 15.45+0.88 24.84+0.79
Simpson index 7-28 22.79+1.25 24.87+1.32 17.82+£0.27* 12.7441.40%
MeclIntosh $5% 7-14 6.53+0.44 4354272 6.13+1.17 7.37+0.66
Melntosh index 7-28 5.47+0.31 5.98+0.92 6.28+0.25 4.79+0.82*
MelIntosh 5 7-14 1.014+0.01 1.000.02 1.024+0.03 0.99+0.00

Melntosh evenness 7-28 0.99+0.01 1.00+0.01 1.02+0.02 0.99+0.03

T W1 VS ARl R W2 3R 2 SRR SRR 1S R IRYE s S2 30 2 'S Rl IR e -+ %R 7 H 14 HAIT H 28 H 2 Bl = 1) 22

F#E(P<0.05).

Note: W1 represents water in shrimp pond no.1; W2 represents water in shrimp pond no.2; S1 represents sediment in shrimp pond no.1; S2 represents

sediment in shrimp pond no.2.* donates that data between July 14 and July 28 are significantly different (P<0.05).
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Fig. 3 Changes of utilization on the same carbon source by microbial community in water of two shrimp ponds

W1 represents water in shrimp pond no.1; W2 represents water in shrimp pond no.2.



992 O K R e

1T

PSR e H R R X [ — R A e R ) R
FHAEAAE B QNP 4 7S o 150 R DR A2k XA
R VAIERR JFRIRE AR AW IX LERRIR A IR AR
B R AB R BRI . SRS
FOXBRIRBOA LB E A K 2 5 HF A2 3
R, SRIFERR e , LR IE Hh B A Wy v v B R

3 itig

3.1 FABIOLOG RS xftRith s 4 W B X ThEE Ry
A

BIOLOG F GEE Jy — ik | 15 50 09 A 52 sk A
YRR DIRE 2 FEE ) 7 I AP SR bl )iz i F
HREMUA R R SRt g AR R e
V51 FLABEIT ST, MRS I %o 55 AR i 1)
W PP e 3858 168 2 A0 R 55 A BSR4 25, AR
7538 3 BIOLOG ZR 48 FLg 1 5 R R i J AN [R] SRt
IRV P i A MR v 25 40 R T e 2 AR 1 1 AR
A, RIS 7% 1 it ) e A 285 o 590 I 2 2R AT pR 7
HhIE TR P VR AR . S5 R, B2 55 3R [R]
AYIEC , A T P R 2R3 . it P R S
0 8 15 0 g PR B I 2 AT B SR R R T fS
Bt KA TR 6 R ) A S A X Bl 8 1 P B G
AR BRI . BRI RN TASR
SRRt e A EEAEN], ONEEE 2,
WYfh Z [AAEAEIE O A AR ELOC R, 2 T %ok A
HPFEASE R AR AT, T HEA R R IN R B R 4,
T AT AR BRI 2 o, i E B RS FE . K
it FH A A5 TR0 A 2 5 R b 22 R BT s D Bl
K, 5 4 FR IS U8 19 Shannon $5 %% . Simpson 35 5 A1
MelIntosh i B0 3445 B REAR , 5 55 77 4 TR 5 19 42
feREA—B, UL YIRS I 2 RE ARtk
S A YRR L R ISR A A G L FESR
B b 3 T A % i DR P 1) A S S 9 1 ) o
T8 2 e 2 H B A HE S/, 1M BIOLOG &R 4t iF J2&
ST RIS TR O SRe HEA TRETE T RE L
FEPERIFSE 0o 76 FTRIFGE A 7S RIS, T ARt K

B XS O M P R B o AN ST & B,
XU 2 B AL SR AR A v 2 T RS
WA AR, 4R s K AR G C/N PR RS R AN
O BB T A R O X R AT K R, T
LA R AT o R, T s S I 2
PR T L BRI R T
FEIRMIE A A KA AR
3.2 IRBEFIRTERt R M R

FHAE 5 H-9 H AERI U IE (EARE S &%
LR T, P IR A XU RIAR B B, i e R
TR SRR I R KRB = AR K
FOREIR . FRAF IR N A X R MR R B/ N R A 25
RS, P FLE T EIR T R4 2R,
HAL TR shAs b SRR AL ik ik pH T
W KRR RERARG, 1 UK PRI B RIER B B 202 8
S UM M Bl . b, 3 AT B X 72
IO S 7, B e B R M, Ko BB T LR
BN, EAHTFE Hh , FR AR 8B R AR 2R,
DAFUIAHEAT T HESOKALBE 2 5 ARt 5 A )
SR T, B4 RPUF L T S BRI G, IR R RIS 2
VBT LR, FLA R4 (DO) (B S TL I 5, KA
JE T B L E IR AR A B R B4k, e HR I
R B, BN T R S e T R
3.3 A R R St ER E A1

A A TR R SRR A e R Ak
HEASFREE 3 D5 T B BRI, oz M
FoRFEFRF . Her, ZEAUAT B A A R — R
BLAC) 25 A T, AT WL B R i R AL, At
PEERFI, etk e 1 2 2 g R B2
FOFTF BT fh1 390 T 30 3o A BRI ol R 0 £ i
2 SR Bl PLARTE R MR SR M K R B, I
A TEFR A R A FH 2R AT AT KA B oI
B BRI AT R, R 1S AR
TENE T A 250500 (32 B 2R U, th TR
LF) S5 35 0 T R S, 2E AT B A TE K A e g
R, 1515 2 SRR L, 1S R K RS
T B T AR R, KA B 5 1) T



BAIGEUE A« iR 3 R X G LA R RS 08 b Gl 2 T R v 1 i)

993

Absorbance

WO

G Absorbance

2GR Absorbance

—— S2(7-14)
—0— 32(7-28)

—=— S1(7-14)
—0—S1(7-28)

S

Carbohydrates

24 48 72 96 120 144 168

B3R E] /h Culture time

—— 32(7-14)
—0— S2(7-28)

—a— S1(7-14)
—O— S1(7-28)

B

Carboxylic acids

24 48 72 96 120 144 168

B3R E] /h Culture time

—— S2(7-14)
—0— S2(7-28)

—— S1(7-14)
—0— S1(7-28)

e S

Amines

1 1 1

0 24 48 72 96 120 144 168

Fig. 4

B3R E] /h Culture time

12

G Absorbance

S Absorbance

WG Absorbance

—a— S1(7-14)
—0— S1(7-28)
IR

Amino acids

—— S2(7-14)
—0— S2(7-28)

—a— S1(7-14)
—O— S1(7-28)

24 48 72 96 120 144 168

FiFERfE] /h Culture time

—— 32(7-14)
—0— S2(7-28)

Baw

Polymers

24 48 72 96 120 144 168

BEEmE] /h Culture time

—a— S1(7-14) —— S2(7-14)
—O0—S1(7-28) —<— S2(7-28)
HA
Others

144 168

24 48 72 96 120

FeFERfE] /h Culture time

K4 PSR U Hr U MR X Tl — B IR FH 22 1
SIFZR S IRIR)E ; S2 37 2 AR
Changes of utilization on the same carbon source by microbial community in sediment of two shrimp ponds

S1 represents sediment in shrimp pond no.1; S2 represents sediment in shrimp pond no.2.
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Influence of heavy rain on microbial community in Litopenaeus vannamei
culture ponds in western Guangdong Province

HU Xiaojuan'?, LI Zhuojia', CAO Yucheng', YANG Yingying', YUAN Cuilin'*, LUO Liang'*, YANG Yufeng’

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. Key Laboratory
of Aquatic Eutrophication and Control of Harmful Algal Blooms of Guangdong Higher Education Institutes, Institute of Hydrobiology,
Jinan University, Guangzhou 510632, China; 3. School of Life Science and Technology, Dalian Ocean University, Dalian 116023,
China)

Abstract: The period from May to September is the rainy season in southern China coast, and also the typhoon-
prone season. Tropical storms and typhoons landing one after another often bring large amount of precipitation and
form the heavy rain, which has a huge impact on aquaculture. After rainstorm or heavy rain, the water environment of
aquaculture ponds is changed greatly. Furthermore, the risk of morbidity and mortality in shrimps may increase. The
influence of severe weather condition on environment of shrimp pond is seldom reported. In the present study, the
influence of heavy rain on microbial community in Litopenaeus vannamet culture ponds was explored. From July 18
to July 22,2009, the typhoon Mola Fei caused continuous heavy rain in western Guangdong Province. The water and
sediment samples were collected in July 14 and 28, respectively, before and after this heavy rain. The samples were
collected from a semi-intensive shrimp culture pond in which probiotics were periodically used. Samples were also
collected from a identical shrimp pond without probiotics application as control. Variation of heterotrophic bacteria,
Vibrio and Bacillus in samples were investigated. By using BIOLOG ECO microplate, microbial community metabolic
changes in water and sediment were also studied. The results showed that the number of bacteria and microbial
community function remained stable in water and sediment of the shrimp pond where probiotics were applied
periodically before and after the heavy rainfall. In contrast, the number of Vibrio increased in water, while diversity
index significantly reduced in sediment (P <0.05) of the control pond. In addition, the carbon utilization of microbial
community in water and sediment both obviously changed in the control pond. Due to heavy rain, water environment
of shrimp ponds was affected greatly. To cope with severe weather, effective measures should be taken to stabilize
environment and microbial ecology in both water and sediment. The probiotics, such as Bacillus, lactobacillus and so
on, could be applied in shrimp ponds periodically. [ Journal of Fishery Sciences of China,2010,17 (5): 987-995 |
Key words: heavy rain; shrimp pond; microbial community ; probiotic
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