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Abstract : Investigations were conducted on water quality in high—density seawater shrimp(Litopenaeus vannamai) culture ponds in Honghai
bay, Shanwei, Guangdong Province, China from April to August in 2008. The results showed that water temperature, salinity and DO fluctuat—
ed greatly during the process of culture, pH decreased from 8.95~9.37 to 7.21~7.27, and transparency decreased from 38~78 cm to 20 cm,
COD reached around 10 mg+L™ in early and middle period, ammonia nitrogen and nitrite nitrogen increased from the middle period, and rised
quickly in the last period. During the whole process of culture, the nutritional status of aquaculture water experienced the following changes:

poor trophic—medium trophic with limited phosphorus—potential eutrophic with limited nitrogen —potential eutrophic with medium limited

phosphorus—potential eutrophic with limited phosphorus. In the middle period, phosphate accumulated prior to the inorganic nitrogen, while
the latter accumulated rapidly in the later period. The results demonstrated that the healthy growth of shrimp was affected significantly by
fluctuations of water quality parameters and nutritional imbalance. Therefore, environment nutrition regulation and microbial control measures
should be strengthened during the whole culture process. In the early period water nutrition levels should be improved properly, and metabo—
lites degradation should be enhanced in the middle and later periods to reduce eutrophication. At the same time, to create a well water envi—
ronment for healthy growth of shrimp, the changes of DO, pH, ammonia nitrogen and nitrite nitrogen should be monitored closely and regulat—
ed timely.
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1.1 SRIeigit 5 &4

SERGHAE ) AR AR W R T LS i BRI O
25 115.32°, 4645 22.43° )X HFFRFE M . S HEIFH 5.3
hm?, B VIR HEK RGEFIE K IH T , FRFE M L &%
RAFANBIG ARG RADK RS, &R T
B, FE5E PLEAATEE X WP ( Litopenaeus vannamei ), EH 3
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2008 4F 4 H 9 HER MPEER IR R FEATIREE, 8
135 FiR - hm?,
1.2 BHEE®E
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A3 e A AT B IR 15 kg-hm> m™ CBPIRTRIF
AREER 10x10°CFU-g"), JEE4imEilsH) 30 kg-hm
m (AR, ABOE T 5%10° CFU-mL™) FLAR B i 57
15 kg -hm2-m™ GRARFIF , ARG 5x10° CFU-mL™?);
FRFE I IR 3~7 d 4355 A ZFARAT B IR 7.5 kg
hm-m™ CEPR A1), A RGEE 10x10° CFU-g ™) Db a
YA BE 157 30 kg -hm - m™ (VAR , AR B 5x10°
CFU-mL™), PB4 B0 38 247 A b A% R R K
S5 FRFEATHI (30 d ) FEARHIK , REIGK, H 5
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Figure 1 Change of temperature in the ponds
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Figure 2 Change of salinity in the ponds
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Figure 3 Change of pH in the ponds
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Figure 4 Change of transparency in the ponds
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BE , BT 3h U & E K EHLAIS BT RS 4R
ML H 7 H 29 BRI 2045, A3 446 mg L7,
MRFHCT A3 G N S5 b, n B S
I VR R TR
2.1.4 A FHE(COD)HAE{L

K 6 Prn,3 ANFRFH M E ) COD AR fhHEA —
B, HOETHT COD {0 2.08 mg- L7, Ji H /5 BEE IR FE IS
[ E AR, A4 H22HE
8 H 4 Hk{k COD Z5 L7t BBl 4 : 1 B 6.40~12.00
mg- L7, F35(H 9.23 mg-L;2 53 8.00~11.60 mg L™,
SEHIE 10.14 mg- L3 Sk 3.84~12.20 mg- L7, F4y
& 9.01 mg- L' AN R FRFE KA COD /N F 6 mg-
L 7B R B A B, T MEI A 3 N FRAE T 8K
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Figure 5 Change of DO in the ponds
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Figure 6 Change of COD in the ponds
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Figure 7 Change of ammonia in the ponds
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Figure 8 Change of nitrite in the ponds
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Figure 9 Change of nitrate in the ponds
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Figure 10 Change of DIN in the ponds
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Figure 11 Change of phosphate in the ponds
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FERHER W TR PR KR B B SR AR R T R,
HEFRZR A FENINZE 1 iR, FRIER T3 4
FRFHIMIE AT I B A T B R BV, S5 R 0
£ 2 PR,

R 2 ERAIEH, BHEH1d,1 Sk EESR
KA THEEFRMEERZME,NP K 20,235
K ARE FKT A B SRR HIEIE B B SR, NP 41
R 33 F1 3453 ANiBESRAE 13~27 d RFESE,41d
S R P BB SRR B AR, 55~83 d N AR TE
PEEE IR, NP ZATE 10 LATF ;97 d LUR A8
WIS 7EME B B 5,3 N IR M 19 N/P 437 BR 3 3]
39.57.33;117 d MR GIVEAEM: & B 5,3 SR
ARG N/P BRI 77,9259, 0] 0L, FREA AT HHAK AR
EAZIAREFRRE, FETHKECEHAE
B, TR REW ARG, 5B A R R
S IBERR I
2.4 FERER

M 3 A, &3 4EHFH, 1 S
BEREERAN 1.40,2 Sub AR R B 1.53,3
SRy 144,18 3 S IR ARK RN, 3 NI BT
RAYRIH 54.64% 47.37%.59.35% . [kt B BURE , v
NKFRR BT EHEN, SRRt A5 IEAE
BEYERER,

3 1tig
WSS R B, Walllh 3% v B A R A8 LR 4
&, (H IR AR A S R E I BRE, BB K
BBl X5 FRFE % R, SR S A R 5 A T
SR EFEE, MM L N AW RS, I
GAEFRCRIG, PR R B VI, SR RN VRIR R E
® 1 EREHUSEN

Table 1 Classification of nutrient levels

5 BERY M]ﬁ\f /L_l 'fn?(‘)‘l.i{ . N
I WEFH <1428 <0.97 8~30
I B R 14.28~21.41 097~145  8~30
il BER >21.41 >145 8~30

Ve BERR G E S 14.28~21.41 — >30
Ve BEhERBIEEEEER  >2141 — 30~60
VI,  BREEENEESR >21.41 — > 60

Vx AR EE SR — 097~145 <8
Vi RPERGIEBEEEESR — >1.45 4-8
VI  ARGEEREESR — >145 <4
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Table 2 Nutrient level and classification of 3 ponds
—— DIN/pmol - L POY-P/pmol -L* N/P ERR
24 3# 1# 24 3# 1# 2# 3# 1# 24 3#

-1 27.64 43.00 2743 1.35 1.29 0.81 20 33 34 I~ Ve Ve
13 2.57 5.14 < 4.07 0.32 0.61 0.77 8 8 — I I I
27 < 4.36 < 6.00 < 7.00 <032 <032 0.48 — — — I I I
41 18.93 20.57 8.07 <032 <032 <032 — — — Ve Ve I
55 11.86 6.14 16.14 332 <032 1.48 4 — 11 Vi I -1
69 9.93 10.86 13.50 11.29 3.23 8.39 1 3 VIy My VIx
83 16.93 46.79 83.57 7.13 7.26 9.77 2 6 VIy Vi I
97 369.43 382.71 522.64 15.84 10.42 16.58 23 37 32 i} Ve Ve
111 416.57 296.57 427.14 10.58 5.19 12.61 39 57 34 Ve Ve Ve
117 36343 34836 37429 4.71 3.77 6.32 77 92 59 VI, VI, Ve

R 3 LW ~EREARHIN
Table 3 Shrimp production and ration of feeding

in experimental ponds

biiih=2 1 2 3
R E/g 19.24+2.76 19.302.12 17.54+2.02
K fem 11.93+0.56 12.08+0.50 11.89+0.52
BMGRE kg 56765 49370 5621.5
BB kg 7 959 7 540 8122
L SE 1.40 1.53 1.44
FRIE /% 54.64 4737 59.35

T A SR R TR o WA S B 2 R 9:00 1Y
B, A S EA I 3.48 mg- L7 BRME, B 2K
HBL 5 mg- L7 2245 “1R M T A REIA B & K, Th7E
558 o2 R R SR S o o B AL R 25 KR T B (I
Bl 1R 5), AFRAEFRFENREFRIEFRE
WA B NS T K SR PR B AL, R R
5:00 A S &N 3 mg- L7 fETHESR R B I
JRBRE S BT A R R EUK - s m)
B SRR R A A K, YRR TR AT, I
B T A SR, R KA LB P,
FEA: AR K REERAR BRERAR AR AR SRR
BP= s SRR AL Z B, S Wt A T DR, P A
X FEST I ENEA L EATEREF
[EARETF=,

BFFEIRAE , 27K 27 CHEA , 2R 20, pH 1K 8.15
B, SRR MIEE 2R 35 X ER ) & 2R 43
k7 2.667 mg-L™ 1 0.201 mg-L", WPAYFRA M2 AUk
JEH 5.551 mg- L7, VA A 451 T R SRS ERER 1Y)
FEPERRAR, XN 32 68 S th —EFE R, EKIR

21 CEA, #hJF 30~31,pH (H 7.99 &4 T, LM
DO fH 10~12 mg- L™ B}, JE 88 7 AL RS ER AR XF [
B o BF G 22 49K B 4031 A 0.152 mg - L' A1 5.864 mg »
L1, DO ff 5.5~6 mg L' i}, 44 E 2k 0.098
mg- L™ 1 4.38 mg- L7, Frisiifg 3 HyhyE a2 &M
RS AAEFEFERT AR FHRARAK , o E BB R
B EF. XFTRER i TSR AT (4—6 A )XTIF
AN, NTERAY D KR E BRI, =8R8
FEREARMLT 0.06 mg- L™, SR /K IR A BRI FIER BE 1Y
ZRAFK KA FRERVR BE R A/, K IR A BB AR IR0
WA T HREEH(—8 A)RRET, ZIRES
T RS0, IR R B 7 S B ) N AR A A
K, UGNV S AR sh AR fh K AR 3R B
JB B S B[R] P R AR R AR, B0 Ko R 7= A o 38 v ik
PEER, BAKEPHRE EDNELSBES
RIHE . 7 A 29 BRIERME, KIEER TR E
Tt BERFE 4 mg- L 24, BB Z W ERE. 8 A
4 H AR Wik F) 2.08 mg- L7, A A LAHAR
Z EFHBAN TR FEIE X, M B 2 S
HREIE R A Ko

LGRS MR — 08 FAEFI MK P AE, Bl
pH {H 7.8~8.6, {32 pH & 7~9,{&F 7 By & H B~
PRA AT S HNE 332 BRI, Wi 35 4 pH (ERE
EFFHARBW T, P LR EALE 7.7 UIF
Bsh, BARKE] 7.21, BAR MFERTER I SZ 0N (B K
Wi4bF pHT.8 LATF PR 5E B AR A T F5 B XTI ) ik
A K,

R BRFEMEA RV EENEFR TR,
A B I R BT K RV I R A AR K R (R —
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FE MBI A = U R Y, SRR R B R
FERBEFATRAFBFEEERE. HTHRE
BTN THE BRI E R R, SR KR A&
WREEAERF— KT, P S I IR P I R
FE B, AT K EER L FRERRS, HE
FREEET AIRE , B E B K, R R B 2, B
FRECAESRAE 50 d AR FHIRTR R, THLAFE 80 d 24
PER R, AT, FREE KR E R B B B R,
HEHRTFHREMTHEANAFLHE, #HEKE
F N/P (B KR ES Redfield B (16:1), iS5 /5 2=
HARHETEMEE B R ABER RIS ESF
RO BIFFRIRE , B35 E XU L AR RS 2 R
CEEILE 2 W 26.7% EFE 28 B 33%1%,
WP — 2R TR HLANIMIE 2% 42 4 - JHIF R a8 E
B sk S LR A A 1R, S RBOMNEAR
He i3 i, R B K R & A A SR EY
M, A HRIE R K E>39% 0 A 3 R R
IFAE R ABOR, (BFEE R B K38 SR FE K A4
AR A BEIRER B T R, BT, SEhRs
B A 7= R ) LGN EE ST R B A 1R R R A2k 40%
Vb, ZREFYERARNE R FAHER SR
W, FR5E K R B 2 S B FRAURE , R E
A E AR REA K W, B AR A B s ZL, pH
TR, 7258 5 B A A R R, RS SR AE X R Y
fERRAK

25 PR, R 5 R e B T SR M i R KR
A5 8, pH (A FEE SRR T BT AR
i, FEEHEAMUMAREN S KPAWA G
IR R TR RSB K AR A B A BRI . AR, 7K
BREAFEIPFAER FHETEHEESR, MA
AHGE BB R ] R , S BOR IR R BN
i SR e IR R T, 5 K AR Bl , X FRAE T
HRPEAAR AR RIS . BT, FEFRFE S R v TR st
— B IMBR K AAE SRR R WA . TESR B RIS
LA MR BB T, IRRE KRR EFHKE, R
R U IO A BB 5 SR P e B3 A 25 v 1 A
R SR A= B R fR AL W E YR
AR, [T R E R E RS
DGR SR AR S SRS H I B, 1 Je i MR
BUmMFFHEEAL, FE I AR () SEH AL BRI
FIBOKIRIRERBEN T ZHS, BREEHRASE,
PREFFRFEIA B A RAEPEFR ; ok, N8 B A 4 i A
EM %A Rl R R, KR .

4 ZEig

FREE S AR KR R A R E S L R T B
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