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The technique and mode of treating circulation water for
indoor shrimp culture at estuary area

ZANG Weiling', WANG Yongtao', DAI X+lin', YAO Qing zhen',
HE Wei', XU Guirong®, DING Fujiang’
(1. Fishertes College , Shanghai Fisheries University, Shanghai 200090, China;
2. Shanghai Shencao Special Fisheries Development Conmp any , Shanghai 201507, China)

Abstract: Penaeus vannamei juvenile was cultured making use of the system of treating circulation water with
ozone and bie-filter indoor at estuary area. The circulation water was treated with ozone and bie-filter for 2h at 48
— 72h intervals, then aired for 2h. The water circulation among treating pond and shrimp ponds was temporarily
stopped, filtering system continually ran during treating water. The quality criteria of the circulation water for the
shrimp juvenile culture was controlled within suitable range for 52d. The average values of the criteria are as
follows: NHz— N; 0. 4lmg* L™ ', NO> — N 0. 057mg*L™ ', COD 10. 12 mg*L™", oxidatiorreduction potential
(ORP) 379mv, turbidity 0. 6 NTU, bacterial total 10 200 cells mL™ ', vibrio total 6cellsmL™ ', juvenile survival
rate 78. 3% — 80. 2% . The mode of treating circulation water of indoor shrimp culture at estuary area is put
forward according to the test result and the characteristic of estuary water.

Key words: ozone; bie-filter; water treatment; criteria of water quality; aquaculture

:2002-09-03
[ 00 1-18 )]
(1938-), , , E-mail: wlzang@ 163. com



152 27

, ) 1993
[1.2]

20 60 , >
L3l

1
1.1
( Penaeus vannamet )
, ( 14)
, pH: pHB- 4 (NH3- Ny : NO2 - N: - COD:
(ORP)' %) pHS- 3C . ID- 1
1.2
2001 7 3 ,
(3m %X 6m X 1. 2m) ( ), 12 ,
(L= 1.22cm, W= 0. 035g) 400 em”% 400 *hm™’
1.2.1
66 : 67 68
: 66 3, , (0.24°h” )
3 ,
, 4d , 24 96 48 72h
66 , (C) pH NH;— N, NO3 = N~ CODw,
3 [9]
( ) 65
1.2.2
67 68 7d , 66 , 0. 5h
: 65
1.3

8.9 10 .1 51.52 , 65 ,



153

51 52

—

culture pond

40~ 50t*h~
65

(2

65

¥

zeolite
A
man-made coallite

PR

biologic ball

The circulation equipment with biological filter

1

iR

biclagic filter

AR
| biologic filter

90 &  100cm, 54 55 , 100 cm
3
(C) pH NH;— N, NO3 - N CODy, :
1.4
1.4.1
51 52
( D, 3 "
. 3 <]
’ 3 ( 15 Skg) witer pipe
(13. 2kg) (14. 7kg)
(At— 306,4 500 L*h™ ") \ e
.3 : R < s
3.1~ 8 T P
35.6 h , 68% ~
1%, 0% _ :
56% [4] Fig. 1
1.4.2
YZ-TP40
( ) , 30 goh !,
65 51 52
, 65
SEAIEEE p  AdEm L L sl auEE | »
lozone treating set treating pond No. 51 test pond —
52 Tt ’
No. 52 test pond jfp———
2
Fig.2 Flowchart of circulation water treated on rearing shrimp with indoor intensive culure
2
2.1
65
2.2
66 2 2



154 27

66 ,NH3— Nt NO2 - N COD ,
, 1. Oh ,
1 s [ 10- 15]
100% , ) )

1
Tab.1 The water quality condition of origin estuary water treated with ozone equipment

(h) pH NH+ N, NO,” - N COD @ cell* mL~ 1) (cell* mL™Y)
treated time (mge LY (mgeL~ 1Y (mg L~ 1Y bacterial total vibrio total
0. 00 8. 4 0. 139 0.001 6.73 8800 2
0.75 8. 46 0. 070 0 5.90 2980 5
1.25 8. 46 0. 070 0 6.16 280 0
1.75 8. 45 0.015 0 6.29 0
2.00 8. 46 0.015 0 5.88 0
1 , pH ; 2h ,COD 12.6 %, ; 0. 75h 1. 25h
, NHz— N, 49. 6% 89. 2% ; 1.25 h ,
3.2% , 1.75h s
5 , 1. 5h,
, 5152 , 65 , 2h ,
40~ 50t°h” 1, 2h 66 65 (18t) 2.2~ 2.8
2 2 2 4h 2 2
5 s 6
2 2 6
4h  2h
2 66
Tab.2 The change of circle water quality treated with ozone in the treating pond( No. 66)
(h) pH NH- N, NO,” -N CODy, (celle mL~ 1) (celle mL~ )
treated time (mge L7 (mgeL™ " (mg L~ 1Y hacterial total vibrio total
0.0 8. 4 0.31 0.031 6.27 8100 16
0.5 8. 46 0.28 0.033 6. 60 2980 5
1.5 8. 45 0.24 0.028 6. 60 0 0
2.3
3 66 " 3 >
, pH , 96h
2h 24h 8 800 cell'mL™ ' 2 cell*mL™ ',
96 48 72h , 16 200 14 000 15 000 cellemL” ' 2 13
2 8 cellomL™ ' , 66 .
96h , 24 h 48h 72h 1.8 1.2 1.1 6.56.51.6
[16]
10'~ 10* cell* mL™ " L 1990  6- 10

® . .2001.
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Tab. 3 The measured value of circulation water quality in no. 66 pond after

ozone treatment at intervals of different time

o (h) wa(ti-,;C) pH NH;- N, NOz- N CODy, (cell'mL=") (cell* mL~ 1)
time intervals temperature (mg* L~ 1) (mgeL-1) (mg* L™ 1) bacteria total vibria total
0 26.4 8. 60 0.42 0. 059 10. 39 0 0
24 26.4 8.63 0.58 0. 055 9. 60 8800 2
96 28.1 8.4 0.68 0. 093 9.4 16200 13
48 28.7 8.50 0.64 0. 11 8.8 13500 8
72 29.5 8. 48 0.75 0. 15 9.20 15000 2
2.4
,54 51 4 5, 5
65 7h  48h 4 , ,
: Ll , 5, 46650 cells
mL™ !, 7 s 6x 10" cellemL™ " 36 cellemL" h 9 ,
, 12.1x 10  cellemL.™ ' 36 cellomL™ ",
55 5 , 51 53d , ,
. sl ",
NH;- N NO; - N (0.41£0.23) mg*L” ' 0.057 mg* L™, 6d
[17] . ORP
, , 39 17 mv, (t< 25°C, 434mV< ORP<
500mV) ", \ 0.4~ 0.6 NTU, 30~ 40cm,
, 10 20022 800 celle mL™ ', 1 , (8 600~ 9 900
cellemL ™), 6~ 8 cellemL ' . 52
1
4 54

Tab.4 Water quality in the control pond rearing Penaeus vannamei juvenile during the test period

(C) pH NH3- N, NO, - N COD

date water (mg*L-) (mgL~') (mglL~ b (mV)  (NTU) (cellomL™ ") (cell* mL™ 1Y)
temperature ORP turbidity bacterial total vibrio total

8.9 27.8 8.31 0.45 0.120 9.98 346 0.9 12500 20

813 26.4 8.20 0.33 0.007 10. &0 33 0.7 46650 25

8 14 26.4 8.21 0.28 0.005 7.50 363 0.6 4950 26

815 28.2 8.20 0.20 0.010 8 80 370 0.5 60000 36

817 28.1 8.23 0.29 0.034 10. 13 371 0.4 121000 41

27.7% 8. 19t 0.2% 0.014% 9. 44% %110 0.6t 65800t

30%9
average 1.4 0.4 0.® 0.012 1. 31 0.1 43700
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Tab.5 Water quality in the test pond 51 rearing Penaeus vannamei during the test period
(cy  pH NH;- N, NO, -N  COD
date water (mge 7Y (mgeL™ Y (mg L~ b (mV)  (NTU) (cell*mL™ h (cell mL~ Y
temperature ORP turbidity hacterial total vibrio total
8.9 27.8 8.20 0.24 0.035 7.79 341 0.8 18200 0
813 26.4 8.3 0.21 0.034 10. 12 366 1.0 900 1
818 28.7 8.29 0.21 0.019 9.37 372 0.6 8600 10
822 29.4 8.25 0.19 0.033 9.45 377 0.5 9200 6
830 29.0 8.25 0.29 0.008 9.72 3% 0.4 9500 8
9.6 28.7 8.30 0.36 0.014 10. 14 387 0.4 200 6
9.12 27.0 8.29 0.59 0.160 10. 4 39 0.5 8800 7
9.18 26.8 8.26 0.62 0.100 10. 98 376 0.6 AU00 7
9.23 25.8 8.31 0.68 0.110 11. 04 3N 0.5 900 8
10. 1 25.0 8. 31 0.73 0.064 12.32 3% 0.4 9300 8
+ + + + +
average 200 SBE L 0alE 000TS 10 DS 39417 0.6%0.2 1020£2800 6+3
2.5
, , , 6 53d , 51
52 5.7 5.5em,2.74  2.65 g, 80.2%  78.3%
(400 *hm™ %), (60~ 75 ‘hm %) 5.3~ 6.7
2 2 2
2 2
250~ 300 * hm *,  3d
6
Tab.6 Culture results of Penaeus vannamei juvenile in test pond
(ind* m~?) (cm) (2 (%)
pond no. docking density average length average weight survival rate
51 400 5.7 2.74 80.2
52 400 5.5 2.65 8.3
2.6
(1) ;
(2) ;
(3)
5
(3) , ;
(4) , ; ;
(5) ; ;
(6) 250~ 300 s hm™ 2
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