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WE: RARMFZHEAARLERZAR(AHRE RAN ARAREGE, FAQEE BHIKE
WME)VRA M AL (HERAHENEFAF)TRANEATEAEAMLRA LR, AR
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N, 0L Bk % 0 2 K A B R e T g A etk
TR RHAC 7 5 F BRI T 6 N BT AR Y
RBEE T Y WCT #5500 . A = MR A
Bl 5 E RO A R W0 BE X AR
(Penaeus monodon ) 35t 4 X % 5o 1) kL 05 43 A1) o
AW EHA 76% ~92% 5 70% ~ 91% ; R B i i
AL 23% ~31% 5 10% ~ 13% hy 5 B W Wi, i#F A
VLY 4 14% ~53% 5 39% ~ 67% , i 4K 2R
e 14% ~28% 5 12%~29% " . BEi, A
K2 N B A TR IR R IR B B D e 4
Fo AT M T P BT 2 SR R N KR B SR S s
BWFTE . ARSTIAEA K AT A
PR I G ML 5 N T K I S it IR 2R 52
Bl SR A3 B e ORLUE AR 5 I DT TE Tt S 4
JSCAAE PR K Ak 3 2R G 45 % N B 2 A 7R MR, i i
X FREFE JE N 3 K BT AE AR SRR AR K 2 A
B R ARSI FST TR v LR B R as I R K
Ab P 2R 255 5K P it PN T e R 9 7K T RIS A B S I
3o IR IF e 3 o8 3 A X 3R MR K A 31 &R 40 it
55 HTRA BN AR RS Ty 1 4 B AR A .

1 MRS Ik

1.1 FHEIWEHSIEE
R LU EE P R R K PR A R R S B E

KM 7 55 8 5 KU it 43 5 AF FL 9l i X iR
( Litopenaeus vannamei ) £& 294k 1% /K 37 58 52 56 1t
EX%f i (47.45 mx14.8 m x1.68 m) , %
K HEZ) 900 m® . B B R TR £ A AT 0 Y Ok
5T EE T SRR TR b I g B S [ A 3 R
FRE TP &5 HEV5 18 (400 cm x 30 cm x 30 cm) , D4
Rz ST, JF IR HETS BT R AT HETS o e v
SKRFEEMAT (37.65 m x 1.70 m) , Bifll % %k 2 &
O BRI ML (0. 75 kW/ 5, Al K g KUFLIE A
A LR (d = 1 ~3 mm) BEBUK B S
R AL R K ) T S, 4 B R A LIRS
i A 4 3 7K 8 L A1 AL A #6030 70 26 3 3l L T2 AR
FARK A, 4% 25 H/100 m’ A i< A,
PELEMER . 5 4 F /100 m* K A il B R 471k
KRR ¥ K R (5.25 m x0.90 m) " 3 JiE 4
B B . MR St B (AR HLBR A1)
- HF 5% f67 5 Ve i 1 FR MR K i 2 3
1.2 LIRS AKX

SCUG AR R B TR A, 28 IR Yk, T
555 8 S il 5% % B 4y Bk 356 JE/m’ (445 B/
m’) 5 328 &/m’ (437 B/m’) , R K 5 1 & 4y
2 0.49 cm 5 1.3 mg 4 25 Ml 2130 K (F 2
BT ERILE 1) SR U0 R I 9 R
ERASGEAIRML,7 53K i 28 A TH #E AL B

1 LAAEEETEE

Tab.1 The main ionic concentrations in Shan Hong River

BT 25

ion category

Ca’*/ Mg?’*/ Na‘*/ K*/
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) [ mg(CaCO;)/L] [mg(CaCO;)/L]

Cl-/ HCO;/ SO; ™/ (% T/

B T Y ion concentration 7.87  44.09 12.15 57.25 8.50

64.16 156.77 73.65 128.63 160.16

1.3 BERALERFEARSIZRE

8 53 AL At P 3 R ML v K IR TR ) it 9
FEAK B, T 5 BAH [ B it , 5 LAAE 36 7 Ad B R 48
AbFROK (B 1), ARG A X5 B KA M:A X
W B L K 5 0 R AL BEOK B9 S8 X, 9 5 DT TE
i1 (350 m*) 5 10 5# Kit (350 m”) 41, B X
HPEER KA B, i 28 e HL (7.5 kW) B4 R A=
(28 ~30 g O/h) R A& 47 (1.1
KW ) | 1 7R 70 2 -5 R 8 A 2 A o

TEER K AL B R GEAR PR AL B 7 53K T 20 e
A AXEBX2ATERE(ELD):

A X IR IROK 5 A0 PR 9 52 i R - 7 5 oK
(#9300 v/30) KA (2.2 kW) 24838 ( R Gtk
) IEA 9 St , [ B K2 (2.2 kW) K 10 5t

g R gL A B AT o A R K R (R
itk 1) 3k Bl 7 S, R 37.5 th,

B XAH KA B AR 7 S IR AR KA 9
S 3 ~4 d RULIE A HiK A (2.2 kW,20 v/h)
ZAEERARIES, MR MATRES S RA
KA ik ) R TSR AR, R E IR
SrE LG £ EE WA 10 SR K. JEA 9
5 Y IR ER K 28 0 Ak B S 36 10 5t AR i —
APLTE THE, FF RIS 7 5K SR

B 58 BT MG PR K Y I UIE o 38 L 54T
IR B ELZ LIS T Sk S .

Fr 5 A, R J0T B v oK 5 A G R S ok e |
A )y R LIRS B, AAE S A T S K AR B
3 (60,88 .94 d) Ji 3 R G AEER AL LK
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Fig. 1

Flow chart of water circulating-treating for indoor intensive culture of L. vannamei

Arrows : water flow direction, A ; treatment water exchange area,B:circulating water treatment area

1.4 {EIRKALIE 7 4t AL B2 7R MR K BRI E
Ja S E PR K A AR e i, R GE ik K B oK
FEM € pH, &2 A (TAN) ,NO,-N COD,,, . & A&
(TN) 5 5% (TP) S48 F5 .
1.5 X HmBERGEAEHIRNE

Gy ELT 55 10 5 B8 4 91 B A BT 5 IS
IKEEDAE bR A o
1.6 iRtk L Z4E 4R R AR R 2 S E

SCu ], TR b g, B 10 d 7R S0 ~
60 cm 7K 2 R B W E KAk 2= R bR, W E
%77 . pH:PHB-4 M pH | ; TAN: 25 [C L (33K ;
NO,-N:FEA - WA ak; A (NO,-N) : §
BHiA - AU A 8 PO, P A R HE A 1
COD,,, : Tl Pk = 5 R B V5 s VA i 40 (DO) - WTW £
ZROK B Hr A (P ™) 5 KA TN 80 PE i A R
By (GB 11894 - 89) , K ¥ TP 4H MR % L 8 1%
(GB 11893 - 89) ; iF & 5 {5 kL TN 5 TP 53 i F
T BRI E J7 2 (GB/T 6432 - 94) 5 i P iod
B R 41 ¥ (GB/T5009. 87 —2003) ,

EE 72 A (NH,-N,) Jit i W % i TAN Jit
vk A

Caiyon, = Coax X fa,ox,
Sangon, = 1/[1 + 100y ]

1.7 FEZRWHAEER

FRIE A NS 4K A T2, 38 i HES AR
IS ZE RSB R K G, 4 )/d A
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B0, 38 IR T SO R R A S DA TR I O 4
FeboK GiE pH,3 WK 3l K 4b 3 R G2 1 6 4k 28 7
St K A B YR K
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L -L,
KK E(%) = x 100
' _WO
R B ER(%) = x 100
Ct _CO
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T 25 2 W, 0 0 K A B AR 4 R AR B E 2k BR
COD,,, 53.4% ~94.4% 5 NO,-N 53.4% ~64.5%

(P<0.01), 3 %K TAN 31.6% ~40.4% 514
i pH(P <0.05) (%2).

*2 BEHAKLERGHHKOKRBHRUESER
Tab.2 The major parameters of water quality in inlet and outlet of water circulating-treatment system
) JKAE TAN NO,-N COD,,,
FRI KK/ d . — " o
culture days water sampling PH W/ (mg/L)  KBRE/% WE/(mg/L) EBRF/%  WE/(mg/L) KR/ %
point concentration removal rate  concentration removal rate  concentration removal rate
PEK 1
LK, 7.46 0.430 0.076 18. 80
water inlet
60 31.6 64.5 53.4
Hokd
8.20 0.294 0.027 8.76
water outlet
Ly |
= }\_ 7.80 0.485 0.088 19.60
water inlet
88 40.4 53.4 94.4
JKH
ok 8.04 0.289 0.041 1.09
water outlet
koK 1
LJ(A 7.68 0.616 0.102 16.38
water inlet
94 36.9 53.9 53.7
Hok O
8.01 0.389 0.047 7.58

water outlet

2.2 SRR HBMERLEAHYR

10 5 3th 7K Ry 28 22 G0 Ak B S At 47 1 SR AR K, 7K
BRHI R T 7 S (£ 3) , i scH# )5 7 5 ok i
LUk, CODy,, ML 5 25 B A% 14. 4% ~ 24. 6%

(P<0.01),NO,-N i % &% 22. 7% ~ 48. 0%
(P<0.05), pH 31 0. 14 ~ 0. 22, TAN [% i
2.6%~7.0% ¥ TR EZE(P>0.05),

R3 KHRIETLIEAI T SHKRHHNE

Tab 3 The effect of exchange circle-treatment water on pond 7 water quality

IR K/ d b2 K B e i ) TAN/ NO,-N/ CoD,,,/
culture days pond no. before and after water exchange PH (mg/L) (mg/L) (mg/L)

10 8.24 0.241 0.018 7.62

60 fiij before 7.46 0.430 0.076 18.80

7 J& after 7.60 0.413 0.054 14.17

10 8.20 0.294 0.027 8.76

88 fiij before 7.80 0.485 0.088 19.60

! J& after 7.96 0.451 0.068 16.32

10 8.04 0.289 0.041 10. 88

94 i before 7.69 0.616 0.102 18.38

’ JG after 7.91 0.600 0.053 15.74

2.3 HFEEHMARBKLEETRER

7 St 3R 5 ] 100 d,8 B AL 70 A K
i HR B R, IR e, T 80 d & IR F
B30 P9 B A e K (LT i 2 K A 2 A A 4
AR , 59 F FLAh Xt R A K A3 e L7
Sl £ 3R 20 d, K RUIET 8 St {H G B ¥
PE2ZF(P>0.05) (£ 4,£5), Fitkiis pH
PN 4 o 7 o M5 B A K Y, Wi DO =
HAHIE:5.07 ~6.70 mg/L 5 4.38 ~6.94 mg/L,

B B 5 COD,,, 1 Fifi 77 58 i [A] £ 9 R X A2
f.. TAN 4351 0.248 ~0.561 mg/L 5 0.301 ~
0.794 mg/L,NO,-N 3 0.019 ~0. 311 mg/L 5
0.012 ~0.210 mg/L ,{H S35 45 s i, NO,-N ¥ fiF
4355k 34.68 5 15.69 mg/L, ¥ ¥] 4k 14 66 1%
579 %, Won 2= N E A A SRR NO,-N = ok B2 4y
AT W PO, -P Y- 4 {E 2 5 BR 1 1
f,COD,,, 25 {k i [ 10. 88 ~ 21. 22 mg/L 5
11.65 ~23.34 mg/L,
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x4 FERBENT SHKEFERTLRKR

Tab.4 Changes in the water chemical parameters in pond 7 during the culture period

FEAH KB/ d /T DO/ TAN/ NH;-N,/  NO,-N/ NO;-N/  PO,’~-P/ CODy,/
culture days temperature PH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

0 30.6 8.54 6.53 0.388 0.083 0.025 0.514 0.207 11.01

10 30.4 8.35 6.68 0.561 0.084 0.086 1.043 0.216 10.88

20 28.1 8.31 6.14 0.413 0.050 0.027 0.647 0.188 14.66

30 27.7 7.96 5.99 0.518 0.029 0.073 1.631 0.248 13.84

40 26.7 8.26 6.06 0.298 0.030 0.142 1.845 0.317 16.43

50 25.3 7.88 6.67 0.381 0.015 0.311 3.739 0.401 19.60

60 26.0 7.46 5.07 0.430 0.007 0.076 7.450 0.466 18.80

70 26.9 7.52 5.27 0.466 0.009 0.098 10. 882 0.568 16.00

80 27.7 7.62 6.70 0.386 0.010 0.019 14. 440 0.647 21.22

90 27.4 7.70 6.12 0.248 0.008 0.094 25.165 0.588 18.76

100 28.1 7.52 5.87 0.454 0.010 0.022 34.676 0.702 17.30
S + 27.7 7.95 + 6.10 + 0.413 = 0.036 + 0.088 + 9.28 + 0.413 = 15.95 =

b 22 1.6 0.45 0.55 0.090 0.042 0.084 11.37 0.191 3.28

x5 FERHPANS SHAKLFEFRTLRA

Tab.5 Changes in the water chemical parameters in pond 8 during the culture period

FeuH KH/d HEE/C DO/ TAN/ NH,-N,/ NO,-N/ NO;-N/  PO,* -P/ COD,,/
culture days temperature PH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

0 32.4 8.66 6.34 0.398 0.117 0.012 0.197 0.181 11.65

10 31.8 8.63 5.74 0.611 0.123 0.081 1.330 0.243 12.70

20 29.3 8.27 6.23 0.441 0.054 0.063 0.709 0.155 16.32

30 28.8 7.98 6.64 0.510 0.033 0.088 1.811 0.222 17.49

40 27.2 8.29 6.59 0.301 0.033 0.210 2.977 0.344 17.28

50 25.5 8.01 6.94 0.347 0.019 0.126 4.224 0.414 14.40

60 26.2 7.55 6.22 0.422 0.009 0.046 8.402 0.497 18.32

70 28.0 7.44 4.38 0.794 0.015 0.080 11.562 0.561 22.80

80 28.4 7.50 6.86 0.459 0.010 0.117 15.694 0.690 23.34
SEHE £ 28.6 = 8.08 = 6.22 + 0.476 £ 0.046 + 0.091 £ 5.212 + 0.367 + 17.14 £

b 22 2.3 0.53 0.78 0.149 0.044 0.056 5.459 0.186 4.03

2.4 FHEBR S (P <0.01) , ik AN 10.4% L5 7 5 iR

260 7.8 S LA AR FER AR, #2677 HE(1.398 kg/m’) S 8 =i (0. 803 kg/m’)
FH LT SRR AR R SR KR B E TS 1L 7fF,

F 6 FRIEMNMENFFENR

Tab.6 The effect of L. vannamei culture in culture ponds

. L S KK /em T AT/ BAOKIET R/ (kg/m?) (S e s
wE REEB/ o RER % ‘
average body average body . food conversion
pond no. culture days . specific yield survival rate .
length weight ratio
7 100 8.70 £0.46 8.17 +1.29 1.398 1.035 49.0 1.14
8 80 8.20 +0.32 6.48 +0.79 0.803 0.669 38.6 1.23
2.5 Rt E B STIR R W f 7 S SRR KA B R G — B R4,

SRl AR AR OL MRPIR BRI S 8 SN — RS, AW A B & iAo
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JZ ERE S B R R, B e Ok B R, T
8 S AR R o ) AR A 93.70% &
92.37% (& 7) , ]R8 43 51 o5 W S A 98. 77 %

599.09% (3 8) , W1t /K2 54 & 14 A A
REHA 6.30% 5 7.63% , 011G /KIZ S5 A1
AR SR A A 1.23% 5 0.91% .,

R7T AMEIIRFEMBE TR

Tab.7 Nitrogen inputs and outputs in culture ponds of L. vannamei

A5 A/ % nitrogen input

A i /% nitrogen outputs

LRSS LiN} i AR AR JKAL B AR B - oK R B
i K2 i . HE¥5 K e HoAtr
pond no. shrimp harvested water treating . water purifying
feed water . water drainage . others
larva shrimp system net absorption
7 93.70 6.29 0.01 37.07 30.20 21.01 5.24 0.52 6.48
8 92.37 7.61 0.02 31.94 55.76 4.10 1.14 8.20

R 8 FLENIEXT IR FR5E it B KR

Tab.8 Phosphorus inputs and outputs in culture ponds of L. vannamei

Wi%i A/ % phosphorus input

W% /% phosphorus output

5 LiN W 3k 8F KAk R Bt - oK R B

ik kR . O kK oy Aty

pond no. shrimp harvested water treating . water purifying
feed water . water drainage . others

larva shrimp system net absorption
7 98.77 1.22 0.01 21.37 32.85 15.35 5.06 4.89 20.48
8 99.09 0.90 0.01 13.11 51.69 4.10 6.47 24.63

HF o RBE A B R L AW s SRR, B B A AT B L BR IR A K

ISR €7 NN NI S N D 4 )
H5&BESFNHMEAR,7 S & KA RS
177K o P SR HIL A2 B (o 0l 7K B 28 Ak 10 34 U
AR, I A AR, K P8P W LT AR
TR, HL AR 58 ) 18] 22 CHE TS o Tt i DT AR A
A HICLE S Tt R WA S Al B o BE R LS L
A SE MR R LA S 2 B ISR A AR Al
SCH o P AR B B R AR N IROK R T S
MK CE KR + KA B R GAF K + HET5K)
RGBT R R 56.45% 5 53.26%
8 St B IKIE OKJZ + HET5K) 7390 i 59. 86% 15
55.79% o P b WSOAR R W R o3 o RCR
37.07% 5 31. 94% , W W # 5 21. 37% 5
13.11% ,7 i BoR B @ R A B LR 7 5
M RE R LA 5 K R R L R 28 K38 T S R
KRG HRDHE BH B 7.00% 5 25.37% , 8
S 9.34% 5 31.10% ,

3 9hie

FJ7 58 60 88,94 d 3 YK Bl /K Ab BIL R S 076 35
RRFR T 5K {55 0F K T B K B bR NO,-N
TAN 5 COD,, # % £, 804 7 S A2y =
NZ—FRBAHK)E,COD,, 5 NO,-N 14 L) i &
S HE I 0 2 e A g P R AF K 5 R 4

ALY . TAN 5 NO,-N, B4 XK o 40 3 4% K3
i£99.3% , N JLF AL, BoR T R AR
WEMERERE 1o BT UL, 8 5l B K Ak 48 A
EF T 5 HIJC R A I, 80 d B PR R AN
BRI R AT o AT LRI K AL BE R G AR T 7 53t
R K BT, FRAAFRZE 100 d 48 R 4FFRFESOR , B
TG PR K AL 2R GE AR 2 N AN K B A A 3R B P Y
EEERT Y

P T b T R R R e {EL R R ML R AF Y
W T BE Y P A R R K O B
YRR 5 R AR W B A B TR AR K =
BH G COD,, W Pk R E A, B
FER O, HF R RE OE E S Ak 5 R O6E 1R AR
AR EOR M S AR BN T NAE
it 5 R E R o 8 5 3th 7K Jot 48 b A2 b i 3R
W, 7E 9751 30 ~50 d #[a],COD,,, NRF 18% 4% 3
W4 R B 5% 46 Jy TAN, {H TAN T34 41 F B 32% ,
NO,-N 5 NO,-N 47 fr 35 fm, B 3 7 & Ak fiF 1k
5 AL A VR T RR 28550 ~ 80 d B, Bl A b 5%
T FEMESE H T %, COD, BESE 60% , 5 ZH fL
T 5 S AR A Y b P A R A Ak
YERT Al TAN 224630 Fl 87 =i fE, Horp 40 ~ 50 d
i, NO,-N J} % fe & fH 0 1, {5 3] 60 d B [
60% ,AfHN; NO,-N ¥4 il — 4% , it Jj5 NO,-N — F 4k
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S (T T R A S = v o A (R
fEAE I W 4% TAN (NO,-N K i #% 4y NO,-N, {H
Tt P9 R A 25 R T AN 2 DL 2R fIK NO,-N
YRR, S BB R )30 3 R K O A bR A
4y Thakur 25" 35 PH 38 9% RS2 06 1) 45 5L 8 & 77 5l
S AR, Mevel 45 Fp A 1) W0 A Tl
7 S H ISR AR . BT, 80 d P U b R
Gy Vit TR A R 2 B R A AR A . ARG
B KA R G, W P U T A R A R E
3t P 2 24 A0 37 R it 3 K B A A e IR A K 4
0 [, By kR 2Rk, BT RE K L 5 B R R
SERE R

FRIH 2 G0 AR L3 G R R B E A
W, B &S B OA 70% ~ 90% L)
O A B S A B R IS R 7 8 B
R B O A L R0 92% ~ 99%
15 b T R A A e W R 4 K 2
CEINGEE R SuPes DN B R A= RS
AREFR RS B S B (N:37.07% ;P
21.37% ) @ F— M weopHaE 0" Hip Briggs
SEN ORI AR RS B o5 B S 24% 5 13%
Thakur 25" e R AR K A 585 5 23% ~31% 5
10% ~13% o O3 MR R 080 o5 280 i o it L
1] 5 0F 7 A AT EAT B AR 1 kg MR LT S R
52 g N,15 g P, Thakur fgi8" ", &4/ 1 kg #F,
$170 g N,13 g P, K45 H0H K5 1 ke
XTHR, F1 2k 90 g N 52 56 R iy 5437 7K A 7= i A iz
TR G, AT T S U 3R R A
FHEH 5, 5 K T A ™ A 4 ) 43 1 R G
PRI 1 S B S e A P e K b s T 5 ik
S ME LA DU R R i 5 7K 2 Rl Sy B
M FEEA, ¥ A BB 53% L k. Bhk
SN F A KRS S 5 % 80T B i iRt 5
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Effect of regulating-controlling water quality by water
recycling-treating system at low frequency and
nutrient budgets for indoor intensive shrimp aquaculture

ZANG Weiling'* , HOU Wenjie'*, DAI Xilin', YANG Ming’, LIU Yongshi'”, ZHANG Yu', DING Fujiang’
(1. College of Fisheries and Life Sciences,Shanghai 201306, China;
2. Shanghai Fisheries Research Institute ,Shanghai 200433, China;
3. Shanghai Shencao Special Fisheries Development Company ,Shanghai 201516, China)

Abstract; An experiment was conducted for indoor intensive culture of Litopenaeus vannamei for a period of
80 — 100 d for the purpose of studying the effect of water quality regulating and controlling by water recycling-
treating system at low frequency combined with in-pond facilities and the nutrient budgets for indoor intensive
shrimp aquaculture. The water recycling-treating system consisted of rough filter, ozonator, air-liquid mixer,
foam separator, dark sedimentation pond etc. In-pond facilities contained microvesicle aerators and water
purifying nets. Two culture ponds termed as pond 7 and pond 8 were set as experimental and control pond
respectively. There were no water exchange and medicine use in both ponds during the culture period. Same in-
pond facilities were used in both ponds and 30% of the total volume of water from pond 7 was circularly
treated with the water recycling-treating system at 60,88 and 94 d during culture 100 d,respectively,while no
water recycling-treating system was used in pond 8. The results showed that the system could significantly
remove NO,-N,COD,,, and TAN in culture wastewater by 53.4% —64.5% ,53.4% —94.4% (P <0.01)and
31.6% -40.4% (P <0.05). TAN and NO,-N in both shrimp culture ponds remained low and in the safe
range for shrimp growth during the culture period while culture in pond 8 was terminated on the 80th day
because of the outbreak of shrimp disease. The main water quality parameters in pond 7 and pond 8 during the
culture period were as follows:DO 5.07 —6.70 mg/L and 4.38 —6.94 mg/L, TAN 0.248 - 0.561 mg/L and
0.301 -0.794 mg/L,NO,-N 0.019 -0.311 mg/L and 0.012 -0.210 mg/L,COD,,, 10.88 —21.22 mg/L and
11.65 —23.34 mg/L. The shrimp growth index in pond 7 was better than that in pond 8. The per unit yields in
pond 7 and pond 8 were 1.398 kg/m’ and 0.803 kg/m’ respectively. The results of nutrient budgets in culture
ponds showed that the major source of nutrient input was feed which accounted for 93.70% in pond 7 and
92.37% in pond 8 of total nitrogen inputs. 98. 77% in pond 7 and 99.09% in pond 8 of total phosphorus
inputs were from feed. Original culture water and juvenile shrimp provided 6.30% and 7. 63% of the total
nitrogen input, while 1.23% and 0.91% of the total phosphorus input in corresponding ponds. The major
output of nitrogen and phosphorus(56.45% and 53.26% in pond 7,and 59.86% and 55.79% in pond 8) were
culture water including effluent. 37.07% nitrogen and 21. 37% phosphorus of total outputs in pond 7, and
31.94% nitrogen and 13. 11% phosphorus in pond 8 were transformed into harvested shrimp finally, so the
feed conversion rate for pond 7 was higher.7.00% nitrogen and 25.37% phosphorus of total outputs in pond
7,and 9.34% nitrogen and 31.10% phosphorus in pond 8 were the results of water leakage and adsorption.
The experiment results showed that the water recycling-treating system operating at low frequency combined
with in-pond facilities could effectively improve the water quality in pond even with no water exchange and
medicine usage during culture period,increased feed conversion rate and ensured a good harvest.

Key words: Litopenaeus vannamei; circulating water treatment system; water quality; feed; nitrogen and
phosphorus budgets
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