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Tab. 1 The briefs of test ponds
s . ; - T3
5 IR (m*) KR (m) stocking density
pond no. pond area  water depth
indem™3 indem ™2

102 18. 00 1. 10 628 691

108+ 20. 59 1. 10 551 606

e o# FOR 106~110 Sibhf il 5 108 S Af[w]

Notes: * means ponds 106 — 110 are as the same as pond 108
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Fig. 1 Flowchart of cir-treating water in culture ponds of Penaeus vannamet in indoor

pond 103 is used as the sterilizing pond
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Tab. 2 The effect of ozone on treating initial water in pond 103

b PR ] Ch) CODwy, NH3-N NOsz -N TR BE Ccelloml ) MEE (celloml." 1)
treating time (mgel.”') (mgL.7') (mg-L.7!) bacteria wibrio

0 8.13 5. 84 0. 099 0. 031 8450 1

1 8.18 6. 10 0. 164 0. 010 3700 <1

2 8.21 6.03 0. 188 0. 010 255 <1

3 8. 27 5.97 0. 272 FEih 110 <1

4 8. 27 6. 79 0, 099 (0, 004 60 <1
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Tab. 3 The effect of foam separator to circ-treating

water in pond 103

PR [E] Cmind H CODyy, NH3-N; NOs -N
treating time b (mgs1."") (mg+l."') (mg-l.-")
0 8. 20 6. 88 0. 104 0. 069
50 8. 22 6, 88 0, 244 0. 068
60 8, 22 7.07 0, 226 0. 068
70 8. 24 7.00 0, 195 0, D66
360 8. 33 6. 26 0. 224 0. (092

F4 103 Sk LR 5 B R RAEREIF IR 8 H QK085 R A kLSRN EE

Tab, 4 The hydrochemical criteria of the foam liquid and outlet water of separator for circ-treating

the water in pond 103 by foam separator with different time

SRS ] Cmin) pH CODyg (mge1.71) NHz-Nt(mg-1." 1) NO; N(mg-1."1)
N e W Ok WK Ok Wk MUk kil MK
foam liquid outlet water foam liquid outlet water foam liquid outlet water foam liquid  outlet water
50 8. 11 8, 22 403, 10 6. 70 0, 585 0. 221 0. 124 0. 065
60 8.11 8.24 4486, 52 6. 33 0. 650 0.192 0.128 0. 067
70 8. 11 8. 24 393. 80 6. 82 0. 780 0. 187 0. 130 0. 066
360 8.30 8.24 334. 89 6. 72 0. 384 0.177 0. 186 0. 067

8. 24) K 103 53l (8. 20~8. 33) , it B 43 B 2% 7
FBRoK bR PE Y T 42 5 SR 5K 4K pH. Rubin
A A R R IR S A5 . IR P CODw, &
it Y I8 8 A B ] 43 B 25 17K 5 103 Stk
P80 5 (Lo TR 43 75 4 7K 1 CODyg, B AR T 103
Sith . 7E R A9 =R Ab P s ] B, 103 5 i VR
V0 2 K 3 A5 £ CODw, SF- (B AR YR
J36.98 mgeL." ' . 414. 47 mg+L."' 6. 62 mg-L"".
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255y B4y 6 b 1E IR b B, Ml 4R A TR T RO AR
78 L R KR HETTR .6 h th & 53 B 88 7 i
2 CODy, 30. 78 g, NH;-N, 46. 78 mg, NO; -N
14. 39 mg, KIGFRM, B 1706 A0 K 53 25 45 ]

FRFAE NHs-N, NO; -N 5 CODy, .
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fi pH R 35 i) 1) 103 45 Pk AGE BE A A K
7K« LA 2o 2R G041 A T 0 10 AT 2000 45 A% Btk 7K
pH ;2 5 fIZ 6 I KGR HS . CODy, 5
NO; -N {HAE LA &, 15 5% 0 IR 7= 4 55
H ¥ R 5 s R 40 SRR ZTTRYIRA
FIK S IAIEIAA 5 5 (H TR IR P CODy,
4 T3k 343.53 mge L' 5 109. 90 mgeL. 7',
P S IRI S 311k 37 L 5 75 L, o] WL, RGEA6
HALFE 12 h, 43 BEE8 0T 40 &R G2 b B 25 CODy,
12. 71 g.8. 24 g, /R T RGEEIEIEEER CODy,
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Tab.5 The change of water quality by circ-treating to culture test ponds in the 25" day

U= pH CODygy (mge1.71) NH4-N, (mg-1." 1) NOs -N(mg-L."1)

pond 0Oh 12 h 0Dh 12 h 0h 12 h Oh 12 h

103 8.25 8. 30 4,39 6. 36 0. 164 0, 066 0. 008 0, 034

106 8.17 8.31 5 .41 5. 85 0.173 0. 066 0. 033 0. 031

108 8.17 8.31 6.11 6.11 0. 227 0. 084 0. 022 0. 028

110 8. 16 8,30 7.95 6. 43 0. 134 0. 096 0, 033 0, 030
k" 8.15 343.53 2.316 0.124

foam liquid

fE: o« FORIGIRIE IR 37 1

Notes: # meas collecting foam liquid 37 L. during circle
F 6 F 100 XAFFFEIAKE BN ERE MK REL
Tab, 6 The change of water quality by circ-treating to culture test ponds in the 100" day

i B pH CODyg (mge1.71) NH3-N,(mg-1.- 1) NOs -N(mg-L."1)
pond 0h 12 h 0h 12h 0h 12h 0h 12h
103 8. 32 8. 14 9,24 14, 29 0. 874 0, 240 0, 154 0, 234
106 7.83 7.98 14, 98 15. 02 0. 534 0. 181 0. 162 0. 190
108 7.95 8. 00 15, 32 15, 26 0. 925 0, 195 0, 222 0. 226
110 7.98 8. 01 16. 29 15,13 ). 681 0, 199 0,114 0,171

?@ﬁ?& '. 8. 00 109, 90 0, 467 0, 499

foam liquid

He o FORTTERYIE A e i 75 1

Notes: * collecting foam liquid 75 L. during circle

BORWIE . 56 b B, 840 3% 1 5 R AR = 4
SERATE PR KA 103 53 17 T F i o 38 2 6 S
BT T AT MO FR A KT (G P Ak BT 3R
R NHs-N,  NO; -N 3% &2t 0] g 8 7 F750
it A% 25 K5 100 K Ab F I 353 T e NH;-
N5 NO; -N & 4 43 50 2 55 58 b AR 5 F 24 {5 /9
28. 2455 2. 4 f%.4. 2 fi5 1 2. 6 £, WARPIH VKT
17758 M oK A B A g4 i A6 AL 4n 106 5

*£7

HAESS 25 K100 RAGFALIE . NH,-N, 7351 F
F% 61. 8% 55 66.1% . B UL, FH Kb 3 R Gexf 7
B K AT IR FR AL R 12 . W A5 RO K R . X S
FRFH SR AR B A G B 5 FEARRIIE
2.4 RGAEFAEIRIE oK EE 6 818 R

2 7 108 S35 MK AE R (25 d) | il
(65 d) Wt (100 DZAEFFLEE 12 h J5 8 d NAY
ZHMESR, R 7R WOKETEA LIS bl

108 5tk 7E A 5] TR FE HA TR IR AL B2 5 K AL R AEAR AL HROR »

Tab, 7 The change of water quality by circ-treating to pond 108 for different culture stage

e pH CODy (mg+L"1) NH3-N, (mg-L."1) NO7 -N(mg+L™1)
) L i 1 L) b AR Ls 1] b ] | by 44
titna early middle later early middle later early middle later early middle later
stage stage stage stage stage stage stage stage stage stage stage stage
0 8.23 8.06 8.00 5. 66 8. 00 15. 26 0.123 0.187 0.195 0. 038 0. 052 0. 226
1 8.21 8.10 7.92 7.12 8.56 13.71 0. 084 0.212 0.221 0. 024 0. 060 0. 293
2 8. 14 8.19 7.89 6.45 8. 81 15. 28 0. 191 0. 281 0.282 0.015  0.061 0. 256
3 8.16 8.09 7.86 6. 26 8.31 16. 55 0. 140 0. 304 0. 265 0. 029 0. 066 0.317
4 8. 03 8.15° 7.80 7.38 9,18 17, 00 0.125 0. 203 0. 260 0. 033 0. 067 0. 357
B 8. 08 8. 02 7:13 9. .24 0.117 0, 251 0, 049 0. 062
6 8.17"* 7.81 6. 76 9,18 0. 198 0,180 0, 065 0, 062
7 8.14 7.44 0,187 0. 051
8 8.19 7.94 0. 229 0. 056
it *:?—El:%%?’i:’ﬂﬂ:ﬁ?%i:“ﬁ:ﬂ]:%“i1UUj’c’
oy AT A f )
Notes: # ; early stage: the 25" day; middle stage: the 65" day; later stage: the 100" day

% # ; determining value after added calcium lime
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TEPRAL B K . 2 7 W, WK P S 0] 4% 48 b g

PR A 5 AR 8L, 1H pH  CODy, S5 /£ 415 5
QOIS 3 AW A A= e AR Ak e iR ge o L
(40 d J5 ) b 23 7K [ B B (] 246 4% 3 dL BPEES 4
KK G 2 RGAE AL HE K
2.5 FEAPRKE MK RELRR

FEFETH 4 A 4% R LA R SR AL FE 6
16 K 5T e rh 108 53t A 10 d 7K BT 7 45
BAN T 8, K 8 KW, FRAEAWIN, VM R

#*8 {EIRHAE 108 Stk R AR
Tab.8 The change of water quality in pond 108 during culture period

il HE M

R T (D : S ORP NH;-Nt NH;-Nm NO3 -N NO3 -N CODuy,
culture days = NID PR Gy fmgels)) (mgrld)  (mgel®) Gmgrl™V)  (mgL-D)
o y temperature  turbidity B mE gL gL &
0 23.7 1.0 8.51 355 0. 240 0. 026 0.074 0. 680 6.94
10 25,2 0.9 8. 42 384 0, 352 0, 035 0. 420 0, 800 6. 02
20 26,7 0.8 8.32 404 0. 387 0. 034 0. 546 1. 259 5.74
30 28,2 1.7 8. 30 439 0, 045 0, 004 0. 052 2,180 5.51
40 29,2 1.2 8.33 418 0. 194 0. 021 0. 021 5. 351 5.97
50 29.9 2.8 8.03 411 0,125 0. 008 0, 033 6. 618 7.38
61 29,8 4,6 7.81 433 0, 180 0, 007 0, 062 9, 363 9.18
71 28.7 4.4 27 404 0. 360 0. 011 0. 295 20. 341 11.68
81 29.3 34.3 7.88 401 0. 357 0. 015 0. 240 19. 790 10. 33
92 25.8 19.8 7.98 409 0. 161 0. 007 0.182 27. 268 14. 09
99 24,6 38.7 7.86 391 0. 265 0. 008 0.317 36. 153 16. 55
108 23.9 44. 6 7.70 368 0. 558 0. 011 0.188 47. 285 20. 04
120 21.2 25.9 8.09 364 0. 246 0. 010 0. 109 40, 885 15. 32
S 26.6+% 13.9+ 8.08% 399 + 0. 267+ 0.015+ 0.203+ 16. 767 £ 10. 34 £
average 2.8 16.5 0.27 26 0.135 0. 011 0.168 16. 523 4. 81

FHOREE MG K AERT 71 d A 2R (e F-22 (0. 8~
4.6 NTU) {HZE 80 d A4 I, & H:25,81 d i
FEMEERE 71 d BERY 6.8 i, eIk xF MR A A
PRE G BB, A PORHE 1S X IR FRAE 75
d e AR ) B A i . B v A B i B
(] R R, BB R R . AR K A
PR R AR N B 2 B, B B R . R
WA= DR A AR AT pl B . 4n 92 d A1 100 d
Vel 2E A1 K TR B Y R B 426, FRPEFRI N,
pH 5 B W4 4 {5 TR 2R e T i B ik 0 A A MK
AKAER . pH #k 7. 70~8. 51, A X UF 438
AR FE T . ORP A8 4k 15 [l &y 355 ~439 mV,
4 {E 399 mV, b F 4 1k P K A3 9 GE
BT, o el 7 S R (1 % A 3 LAl
WEXTHRANER TR A K ORP AR IEA S [R], F2oH
JE# 9. NH;-Nt 5 NO; -N 78 4k 36 Bl 4 51k
0. 045~0. 558(NH;-Nm 0. 004~0. 035) mge+L "
50.021~0. 546 mg+ L', SE {40 51y 0. 267

(NH3-Nm 0.015) mg+L ' 5 0.203 mg+ L',
Davis %58 238 . 5% H IR % 7P % 58 i 1 25 K 33 0F
161d, 7€ 24 =B Bt 9K Bidg #x pH (NH3-N,
1 NO; -N 43514 7. 4.0. 37 mge L 1 0. 60 mge
L', 8 H K%, 4hIF (KK 9. 92 mm)
NH;-N, 5 NO; -N fy % 4 ¥ & 43 51 & 0. 787
(NH;3-N,, 0.131) mg+L "5 1.91 mg-L "', i
ST ORI AL T=2 T /e 0 O . N o v 7 o A 3 | P 13
W], NO3 -N Bifi 77 78 R 8508 hnde b, A2 B R
0.680~47.285 mg+ L', SE- (i Jy 16. 767 mg
L', JR4ER SR RN 7. 94 em BILTIEEF.
% 30 mge L' <<NO; -N<60 mg+ L' i . 4 B 1
HIFA I 27 NO; -N=>60 mg= L~ B 5 52 i 4R
ARG R 06 92 d J& » 27 mge L' <INO; -N<C
48 mge L1, AT UL S 156 it NOs -N ¥ B2 10 55 »
e XS MR A . it — PRk NO; -N
W B AT shAB R I8 5 MO TR 4 5 R 40 - 3 2434
TN IR 7K 3 8 5 00 0K o B R B, AE SR N .
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CODy, 28 1k 35 Bl 49 5. 51~ 20. 04 mg= L', ¥J{H
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Tab.9 The effect of Penaeus vannamei culture in test pond
5 Fer R d F3HA (em) T () BT IR AR P (kgem—3) 1 3% RO [UEEE 34
pond no. culture time average body length  average body weight specific yield suvival rate bait coelficient
102 114 10, 28 £ 0, 72 13. 4412, 42 4,45 52.7 (0. 98
108 128 10,58+ 1. 35 13.56+ 2. 28 4,27 59.6 1.01
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The technique and mode of regulating-controlling circulation water
for indoor industrial culture of Penaeus vannamei

ZANG Wei-ling', DAI Xi-lin', XU Jia-bo', YUAN Zhi-guo',
PENG Zi-Yan', YANG Ming', XU Gui-rong®, DING Fu-jing®
(1. College of Fisheries and Life. Shanghai Ocean University . Shanghai  200090. China;
2. Shanghai Shencao Special Fisheries Development Company . Shanghai 201516, China)

Abstract: The techniques on the regulation-controlling the recirculation water of indoor industrial
culturing of Penaeus vannamei were studied making use of the system of circulating water treatment.
This system mainly consisted of ozonator. air-liquid mixer, air compressor, foam separator and rough
filter ete, The initial water before culturing and the recirculating water from shrimp culture pond
before every recirculation treating during the culture experiment were treated for 4 h. then aired for 2
h in the sterilizing pond with only ozone. About 99. 3% bacterial total was sterilizing and vibrio total
was smaller than 1 cellemL ! by such treating initial water. The culture pond water during the culture
was recircularly treated for about 12 h at 4 — 6 d intervals with the system of the circulating water
treatment in order to remove NH3-N,. NO; -N, organism. suspended matter and bacterial etc. The
frequency of using foam separating and rough filter to treating recirculation water was increased and
pH was regulated with caustic lime water according to the quality of recirculating water after culturing
for about 60 d. The quality of recirculating water was effectively controlled by the system of
recirculating water treatment. The quality criteria of the recirculation water for use as the shrimp
culture was controlled within suitable range without using any medicine and water exchanging during
culture period for 128 d. The average values of main parameter were as follows: turbidity 13. 9 NTU,
pH 8. 08, oxidation-reduction 399 mV . NH;-N, (NH3-N,,) 0. 267 mg+L ' (0.013 mg+L '), NO, -N
0.203 mg+L.7' . CODy, 10. 34 mg+ 1.7 ', The average body weight of harvest shrimp 13. 56 g. survival

4, bait coefficient 1.01. The mode on

rate 59. 6%, yield in per cubic meter water 4.27 kg +m~
regulating-controlling recirculation water for indoor industrial culture of prawn is proposed according
to the experiment result and culturing character of Penaeus vannamei.

Key words: Penaeus vannamei ;ozone; foam separator; rough filter; water treatment; criteria of water

quality; industrial culture



