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WAL FE 2 LT Ry 1,005 fly L 4A 5 X R A oF
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B STUHE LG TR I 7K, e 4 T 7K 8 8 3 1
22, SRR RNRE FLAIE X SR BC A 4]
HH(80012 ) , f3lAE Wyl 77 Ay 5 1) A fde A= 2ot ) (1L
REFRAEY TREARA A, B, 2 5
FEUFF R A R BR U P 20 M I T A 4 T
4, TR REL > 8 x 1074/ g) |, LB I #E77) H
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Tab.1 Orthogonal table L,, (5" x2°)
experimental scheme
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IHRE ) U

No. Stocking Microorganism  Disinfectant

#0r Huk

Aeration  Water

density mode  change preparation
1 50 o = Bk Bk
2 50 Figk s Bk ViSi'9d
3 50 [B] 17 R AN ik
4 50 [B] 17 i AN A
5 100 Fiak & Zi'de ik
6 100 Frsk D B Bk
7 100 [f8] 7 = Ak AR
8 100 [i] b 7 Bk AR
9 170 Frsr 7 Ei'9/4 ik
10 170 Frak 7 A VX'
11 170 [18] b = AHL Bk
12 170 J¥] b7 £ Bk AR
13 260 RS D AN ik
14 260 NS 2= AN A
15 260 i8] b Zi Bk A
16 260 [i] b b Bk Bk
17 340 Figk = ALK VS’
18 340 Figk i Bk AN
19 340 [R] 17 i Zi'de ik
20 340 J¥] Py Bk Bk
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1.6 ¥iEAE

R R3. 4.3 $EATIE S0 BOR Y 7 22 0
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S, P <0.01 FoRREFEE. R RK
(FCR) JIEWHE (CF) MR E A (KA (SCR) 73]
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Seg = [(InW, =InW,)/t] x 100 (6)
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2.1 FEBABHNERNZEBKRETRR

222 LI A S Y BN 52 55 3, 3 2K B
TRV Y08, B 1 g 3358 J 3 N A ] 25 8 K7 =
A& (TAN \NO, -N NO; -N) PO} -P DO, COD,,,
S pH R 5 SR R BOE R AN E] ) AS AR DL
2.1.1  A[EE K- pH DO 22 4L {5

#2 HE 1R AR, oK pH
A1 DO R A58 R, H 50 4~/m* (K55 B 41k 5
F T HAMRILL (P <0.01) ,260 4~/m” 785 %
B (170 ~ 340 4~/m?) fiefiK. &l 1a IR,
S R N 254 pH BEIS R 3 AE A AR B LS A
81, DO bt B[R i, HLAE 80 d JE i #4k
AR, WK H ¥ 2 05k 5 Y 55
AW E AR, 32 pH 5 DO TR, it
IK k7S T i s B B 1] A o7 A 18 R g A8 A i 3
H1& 1a #1 1b AT, SEEHIPIBR 170 5260 4~/m?
KFEAE 110 d B DO [ (3.55 + 1. 14) mg/L,
(3.90 £1.10) mg/L]fmfk4h, HAaKF DO 5
pH H7E LA 358 Xt 0 A Ol B O o g
BT S I I 0 B 5 3 Y A A A R4
R, pH 15 d UG FEA SR Ry 2500 5 o) B %
i pH IR ARALE , 1T DO Fij 80 d 4% i /K F- [i]
FEAWA 225,80 d J5 DO Fifi %5 B2 3 = i RAIG, 7T
DL FE R S i 2 K pH DO [ B 24 1
2.1.2 R[PSS

Kl 1e 7R, FRFE N, %2 TAN BEI ] 5
PR EIEAE A, NH,-N, W B2 2, {H S 25 1 4K
SF-Fif s [R] A2 AR BB AL, K2 5 1d
7% ,NH,-N_(0.012 ~0. 116 mg/L) ¥J4bF X iF A=
K2z Y, {5 NH-N,, 28 46 8 R Tl
TAN, FR5E ) I A it /K pH T B B2 A K, B &
TAN 3§ g i

#2 5K le @, 7657 58 J8 W N 2% 9% B2 ]
NO, -N ¥ i # 22 5% (P > 0. 05) , % % JE K -F
NO, -N [ i 8] 52 i YR 2038 4, 90 30 I s AR /),
30 ~48 d WEZ AT, 5 B TR, 5K
TE 48 ~ 80 d [h] &£ B2 38 hn, e 100 5 260
A/mP IR g, & 60 ~ 80 d 4% K AE 5 ik 5 B
FEE (0. 138 ~0.249 mg/L) , #H4k % /K F-7E 80 d
J5 SR B3 R, 52 g0 45 R 2 FE B AR (R, 80 d J5
AHNH & A NO, -N gl fm (& 1) o A2 feks
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2.1.3 AR KA s B SRR A
AR AR

Bl Th 7, F5 593 AT 6 B 3t K v Ok A
PR EETTRE , COD, R FE I L A5 24, TE 1S ~
62 d JH[RIAL 22 18 iR 2 1Y, JE A MR AR, 4%
) o R T B L 80 d R YR X ek
P, H % RER & (P <0.05)

Bl L o, i B2 Bl B 55 50 R BOE I (P <
0.05) , WHHBENAR /N, 2976 110 d ih e mifE. %
o e MG B 4 K (170 5 50 4~/m?) S
B AR EE S SRR AR I Y 19 5 5.5 4%, i B
B B RIS (P <0.05) , It FE 2 s %
ZHER I K AR K3k,

2. 1.4 FEARHEE SR AT K B eiGEE

]2 S 7250 W I N g8 A0 A O U S S
TRFNEE T A A 90 ] 590 4% 7K OF- B9 TAN . NO, -N |
PO; ™ -P ¥ B Je pH ok 35 Bt 77 it o ) A 25 AR AR B o

Hi¢ 2 AT, A B I, B pH A, £ K 5

BRI RREE 78 UK 5 T ] B S, A g
L EE 5 PO, -P f74E B 2257 (P <0.05) , Jb ]
BEERREE B RIE SR T K B0k A AL 1 TR
FTEL,

#<2 5K 2d ~h 75,60 d b5, GigHok s
T, 25 5L 7K P 1 7K 5 A AR Ak s e — B H
JKXf TAN, NO; -N, PO} -P i gl 38 I 2 (P <
0.05) X EE WA BT kst. BSCHKR, K4 4K
JBTHg b AE e 7K B 8 7K 43 0 B AR 24 1%
60.5% ,19.4% 9.4% , /K DO &g & T4
K (P <0.05),

2.1.5  ARTBCCAE Wy R 5 T R D6 K B
YEH

2 2 R, B Py ) AT 2 A v K
C(HDMn’Eiég NO; -N %ﬂ%ﬁig?ﬁlii[ﬁiﬁi,Jagé?ﬂ<ﬁﬁ
T bR 22 AR/ N P o) i A8 Al e 34— B0 (18] 21
Bl2j) o T 4% 0IH 7 R4 DO 2 3 s T A 10k
(P <0.05) , HoaK Bdgtril T2 5, 284k #a A0

Ao
2.2 WEFHEIR
2.2.1  RIW)SE B SRR

3 R R E SR H K (E L SGR
T RIS A T30 8 1 38 RIS, AT 3 4S8
1,50 A/m® 41k G T T ALK (P <0.01)
100 4~/m® W22, B % & T HAKFE(P<
0.01) , 1fif = % BE K P E B 22 5 (P >0.05)
340 A~/m® HYE R ELARAL R 38. 9% , & 50 4~/
m’ [ 46% (P <0.05) . i 4 4% B i i K ik
7o I R L T T L 260 4N/m? R R B
BT 50 100 4~/m? (P <0.05) , 5170 340 4~/m’
TR EZEF(P>0.05), & 3a 5K 3b IR, 5%
35 4= R TP, XU 20 A Ak 3 A il 8 R
P R PN AR AR
2.2.2  N[EDK BT R A SR A AR

323 FW] HrL 70 A oK B A Y R
T WX R A T i H Y5 In{E .SGR \FCR 43 5]
I Eb B W7 725 AN B 7K -5 AN BB 0 il 90 4 e
o AR AR PR ST EE R A
PR R AT G 5 T4 7K et A AR 4 o 7 5 0
FIFE T . GG, A3 7K S5 A T % 0 A V86 B 4
FEim TAHKITA (P <0.01),
2.3 FESKRBAEREAINIRELEFENS
1)

4 NS R ZOKF 1Y 4 B IE AL BT 7
e 4 W] [R5 BE (A1 B 9 2 1 e LG 3 ) AR SRR
] R AREaAS HA  LO TG ) A i 2 3
T T R, 0 JBE AR 1 AR K LU TG A B AE 260
A/m? IR, 100 4~/m? IRZ . 4 FoK T IR it
PRS- [R]25 TH AG G LU TG ) 25 S R BUAS 7=, R ek 7
AT TR B ) S (E R D T LT O B N T
(] BT 78 At (P < 0. 05) 5 7K S5 1 B i 10y T
LU TG I AIR AN, FLAN G L3 ) i TR K 3K
Tl A= 0 ) 300 6 e T TR B LS R (P <
0.05) , &R IR Z , Tl A% 2 AP O TG Iy B A —
505 AT T B, 5 A Bl A, XoF A ) B R
fiti(P <0.05) & & FIH AW LG 713 LAl
FHIEEER/ING AT UL, A5 B 7K 5 8 42 15 e 1) 4%
EZL NI INIE e A Uil Y s R E ) S 78 R TN
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Fig.1 Changes of water quality with the number of breeding days in 5 experimental groups
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Fig.2 Change of water quality in the experimental pool of control measures
10 ——50 /l\/mz 14 —50 /I\/mz
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8 +
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10 10
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2 6 ] 0% 6 AN
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Fig.3 The change of the growth of prawns with the number of days under different conditions
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®2 FERHNXEAKRERTHE

Tab.2 The average water quality indexes of the experimental group during the culture period

% K p TAN NH,-N, NO; N NO; N PO}~ -P
Factor Level P /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L)

50 8.24 £0.05% 0.358+0.090 0.044 +0.014 0.051 £0.016 4.540.91° 0.713 +0. 048"

ﬁﬁl#&)}/ 100 8.14+0.05" 0.417£0.080 0.045=0.009 0.076 £0.027 6.18 +1.42" 0.789 +0.081"

(S?;;:‘i‘n: 170 8.11+0.09%C 0.469 +0.100 0.048 +0.012 0.068 £0.025 7.69 £2.71* 0.853 +0.094*
dcnsityb 260  8.04+0.04 0.444 £0.063 0.038 +0.005 0.067 +0.016 8.47 £1.90* 0.880 +0.080°

340 8.09+0.08° 0.429+0.091 0.041£0.007 0.065+0.027 8.14 +3.71® 0.835=0.122®

S ¥4 8.1120.08  0.441 £0.099 0.046 £0.012 0.067 £0.020 7.28 £2.73  0.857 =0.095"
Aeration Al 8.14£0.09  0.405£0.076 0.040 £0.006 0.064 £0.026 6.73 £2.65 0.771 +0.093"
ek = 8.14 £0.09%  0.384 £0.069" 0.042 £0.009 0.068 £0.026 5.75+1.98" 0.769 +0.076"
Water change 7 8.08+0.09% 0.462 £0.092* 0.044 £0.011 0.0620.020 8.26 +2.72* 0.859 =0.107*
AR B 8.14+0.08  0.430 £0.100 0.045+0.013 0.069 +0.021 6.48 £2.22  0.810 =0.090

Microorganism

preparation AL 8.13£0.09  0.417 £0.079 0.041 £0.007 0.062 £0.025 7.53£3.02  0.818 £0.116
Wi Bk 8.120.09  0.424 £0.108 0.044 £0.010 0.059+0.019 6.99+3.07  0.815 +0.106

Disinf )
isinfectant FH 8.10+£0.09  0.423£0.068 0.042 £0.010 0.071 +0.026 7.02+2.28  0.813 £0.101

. S IR
Wak XT(?? Icffme)
% K CoD DO e W (NTU) (efu/mL) o
Factor Level /(mg/L) /(mg/L) Turbidity Number of tmber o
a0 heterotrophic
vibrio !
bacteria
50 9.79+0.72" 5.89+0.17" 27.9+0.4  2.74+1.25" 147129 14.2+9.3
Wfﬁgg/ 100 10.42+0.66" 5.55+0.33%  27.8+0.4  4.85+3.02" 176 £205 11.125.3
(%1| /k“_‘ ) 170 10.76 £0.79"  5.47£0.20°  27.4+0.4  7.76 +4.28° 84 +92 11.0 £4.8
DLOCKIN,
densityg 260 11.13+0.82° 5.36+0.19  27.6+0.5  7.54+3.60° 21+14 10.7 £8.4
340 10.71+1.55% 5.55+0.31°  27.5+0.5  6.44+3.51° 175245 17.5 9.3
K5 F%E 10.65+1.03  5.57+0.32  27.5+0.4  7.02+3.97°  155+182 15.0 8.8
Aeration WBF  10.48 £1.03  5.55+0.27  27.7+0.4  4.72£2.97h 87 +138 10.9£6.0
ok & 10.33:1.04  5.63+0.28°  27.6+0.3  5.22+3.01 157 +194 13.0£9.3
Water change o 10.80 +£0.97 5.50 +0.31" 27.6 £0.5 6.51 £4.18 85 +119 12.8 £6.1
e BHC 10.28£0.80°  5.61£0.32  27.5+0.4  5.35+3.92 135 + 134 13.6+7.8
Microorganism
preparation AREC 10.85+1.15°  5.52+0.28  27.7+0.5  6.38+3.38 107 + 190 12.2+7.8
W BEC 10.46+1.08  5.64+0.32°  27.7+0.4  5.83+3.90 108 + 104 13.4+6.7
Disinfectant AR 10.67 £0.98  5.48 £0.26"  27.6+0.4  5.91 +3.49 134 £209 12.5+8.8

TE - [FIS R R R A KCERE B A S A MRS PR Z MIAF AR B 3E 25 5 (P <0.01) , A& A ARIR/NE 7 BER IR AT . 2 [1]
FERFE 2R (P<0.05),%3 -4 [

Notes : The data in the same line with different capital English letters mean very significant differences( P <0.01) ,with different superscript lower-
case English letters mean significant differences( P <0.05) ,the same in fig.3 -4
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Tab.3 The effect of culture under different culture conditions
e Hd R H 6
N B/ mg 1K/ mm s N
K] S V3% WEEE N A= =N 3
3 k¥ Daily net weight Daily net SGR ﬁi{ﬁ$/% IEi FCR ﬁ{ifc%/(g/m )
Factor Level . . Survival rate Fullness Specific yield
gain of body growth of
weight body length
50 110 =124 0.85+0.04" 8.09+0.08" 84.4+13.5* 1.33+0.08 1.23£0.12 672 +94¢
WgesspE, 100 92 +11° 0.76 £0.04% 7.88 £0.11% 77.3x13.2*" 1.36+0.08 1.18£0.08 993 +187"
( 4~/m?) 170 67 £11¢ 0.70 £0.05¢ 7.65 +0.12% 76.9 +20.0®* 1.30+0.14 1.13 £0.09 1235 +251*
Stocking density 260 65 +13¢ 0.68 £0.04¢ 7.61 +0.16° 59.2+16.6" 1.34+0.13 1.17 £0.15 1383 +171°
340 65 £13¢ 0.67 £0.05% 7.62+0.15“ 38.8+14.8° 1.36+0.08 1.17 £0.14 1174 £320%
x5 4 81 +22 0.73+0.05 7.79+0.24 67.4+20.1 1.35+0.11 1.20£0.11 1133 +358
Aeration fi] B 78 +21 0.74+0.07 7.76+0.26 67.5+25.3  1.36+0.11 1.15+0.12 1052 +288
ik 7= 80 +21 0.72+0.06 7.78+0.21  65.8+24.6 1.41 +0.08* 1.19£0.12 1049 +309
Water change 7§ 81 +22 0.74+0.07 7.77£0.24  69.1+20.9 1.31 +0.13B 1.16 +0.08 1137 +341
BEMHIR g 82 +18 0.73+0.05 7.78+0.22 64.2+25.4 1.37+0.13 1.19£0.12 1039 319
Microorganism
preparation N 78 +24 0.72+0.07 7.75+0.25 70.7+19.3 1.36+0.11 1.16£0.10 1146 +329
ks ik 80 £22 0.73+0.07 7.77£0.24 65.8+22.8 1.36+0.14 1.18+0.13 1057 +329
Disinfectant R4k 82 +20 0.73+0.06 7.78£0.23 68.7+22.4 1.35+0.08 1.16+0.11 1128 +323
x4 ARAFEEZFGETHHAERE
Tab.4 Digestive enzyme activity under different culture conditions
b ¢ KO 25 il JHEEE 1 il e TR il
- /(U/mg prot) /(U/mg prot) /(U/mg prot) /(U/mg prot)
Factor Level . . .
Pepsin Trypsin Lipase Amylase
50 0.313 +£0.076 0.744 +0.173 1.059 +0.338 0.845 +0.915
Wf“ﬁ?/ 100 0.314 £0.048 0.784 £0.135 1.025 £0.272 0.551 +0.155
(51| /k“_‘ ) 170 0.265 0. 084 0.752 £0. 168 1.063 £0. 132 0.523 £0.284
0oCcKIng
densiw" 260 0.288 £0.077 0.837 £0. 144 0.892 +0.271 0.486 +£0.258
’ 340 0.248 +0.113 0.765 +0. 168 0.883 +0.195 0.627 +0.518
e sk 0.284 +0.083 0.747 £0. 138 0.903 £0.210" 0.696 +0. 664
Aeration fii] Bt 0.289 +0. 085 0.808 0. 166 1.067 +0.267* 0.517 £0.222
ik 2 0.304 +0.084 0.805 0. 187 0.959 +0.221 0.708 +0. 634
Water change %5 0.269 +0.078 0.748 +0.112 1.010 £0.285 0.509 +0.286
2 Py 75 Bk 0.285 £0.093 0.821 +0.162° 0.969 +0.252 0.716 £0.594
Microorganism
preparation A 0.287 +0.073 0.730 =0.130" 1.003 £0.259 0.498 +0.361
HEEs3 Bk 0.268 £0.078 0.731 £0. 152" 0.935 +0. 190 0.688 £0.587
Disinfectant T 0.302 £0.087 0.823 +0. 144* 1.036 £0.296 0.523 +0.384
3 e AEEAEH ., LR Y], pH NH,-N, DO B
MY
N 3 A - 3- N
TR FE W T R B, NO, -N (PO, ™ =Py J& i
AIET =R 3 R 25 % <
3.1 SEMFEE 2 BRI =, COD bifi %% B T B S AR Ak i

0 B SR B 2 R AR K PP U R B I R A
PRI &, 51 K TR Ak, DT 4 0 37 58 X
6 L KBTS X MR R R A 1 A DG MBI 5T
B F A4, IMENEZ 25120 % 30K 5 BG4 b
A5 A 5 0oF B B 9 22 1) AR K FE B8 b A 76 26 A
ek, FARMA 5 4 A N0, -N DO \pH %
DR -5 R A AH DGk . D B L 1 K TR
PRI/ 32 58 X 14 7 B A5, 0o R B AR L
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TR A5 I R 8 BE R, K TN
TP \NH,-N,, \NO; -N & & Z % # fiin, COD JoH 2.
S R, 15 250 25 B AR — B (HAR SL g v
NH;-N,, B 5 L AR 38 i i e 9 -5 2 Bk 552 119 52
AR, e n] e IR AR K pH BRI,
WK pH 5 1 75 R Vi LA R BT A NH -
N, W R H AR, 50,100 A~/m® %% B2 R i
K pH DO 5, Wi HAR KA S HE AR AR, /T &
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H LB 50,100 A~/m?* il 35 25 B A 55 6 0 1R 44
KRG B 7K

G T A AT R KR 3 S K
FEFCAE = 7 TR B SR Xt M 1) 2 A EL ] 4
PR o g A~ 44 X5k 45 18] 98 V5 A4 5 4, DA TG 484
TN S RE RE RN AR K RERY A A L LR B
7, RTERMA BT 5 AR H B35 K AH L SGR | B %
Wit 55 550 % 5 T %0 8 o T AR A, A1k % 4 T (50,
100 4~/m®) B2 T F R B, HGH R BA 5
BEFE,50 A/m’ R TR S R AR S R BCR
10.4% . 10. 0% , fi% F 340 4~/m’ 19 17. 6% 5
17. 8% oiX 5% 7k £ 46 % & [ A MR A IF I8 45 SR —
;7

TS i %k LA Y o i b il I M A A
SENR, SEge BRI RSN, B R IR D
VE R W RE R R B, BT R S
T 26 SR T ) T A 9 R DB MR 40 M T A BT
PERE W A S B 25 R — B, AR as R R
50 ~ 100 4~/m? J % 9206 20 T A TR A K
TMFOE RS . X G254 1R i R 5
BN 105 ~ 150 J5 Fe/hm® [/ NBURE F5 5E A 2R
SRR BT 45 A AL

LR L0 B T A% S 5 4 1 K 5 AR B
e SRR TG R R R AR KROR SEsr i
S BEVE N, 50 5 100 4/m? SR A
G FRFEE R AR B B T , oK RREe S A 55K
JOT VR e R B () R4S K BT, X R A K R R B
1, PHRBHFI R 5 5
3.2 kERIAEHEEN KRS FENRNER

S S B, FREE A AR, Bt K B A
PO, ™ -P 35 5 T )7 90 R it (P < 0. 05 ), AR
e B LL 36 77 L ) W 58 SRS IR 18% (P <
0.05) 4, HoAR K LR An SR TSR g LL 1% 713
Jo2 5, (B3 K b NO, -N & i be ] Wy 58 <03 &
8. 1% , XHUFFERI TS S132 5 1 35% , %ot W44 i i
HYE 8K AE 3. 8%, i KK w4 s T
7.7% ,iPAFF S R A LS T ki A VLY 5
UURE A DL A A 53 F AR 78 43, Xof Ak o ]
TE 25 17K A b (8 Bl 3 AN B S, (7K PR 5 o 5
MPURAE G, R T i i B o H0 /K FE it koK
JFAG AR TAN (NO; -N PO; ™ -P ¥#f B ZH KT A
K (P <0.01), pH # & & & T AH K (P <
0.01), [AlAF NH,-N,, . COD it i # I F A 4K

X NO, -N 5K BORN 55 7% o B30 & T AN 4K, B
XTI G B A S 35 v T AN K 4H (P < 0.01) , 7
AR LEIE J7 EE AN K e, 150 I 48 7K 52 i % B 3 1k
TS 0 FNSEFE R | B 7 AR A B A0 38 K B AR o
FICESED L B, 7E 4K R 15% (557 58 551
T, AT MR IE K AOK B AR e, I S E K R, &
A AT 25 0 AT A e A R B o sk )
AR H RIS 58 T B K BRI S
B, B AR B 2 T R AR R
(P <0.05) ,th A7 BT 5 08 49 Bl 1 1, A R 2R
2B PAN 25363 il ( Cyprinus carpio ) ™ Y HF 55
SRRUR SR VERE E e € G sy Bl ST 2 (1
JKH COD Xt HoAth 7K 5T 48 bk 19 52 1 AN S 5, 2K
PEARH] G, M 5 8 A 45 B S 45 A I, X AT
AEse T Ll R = N T, L IR 5 =4
WA, A AT e B e 2 OISR, SR K K
HARC LA P T K BT AR BE T L A5 A TS e
A 20 BT K A 2 R R R L
PRI FCIH 75 500 B R 6 MR 5 A K B9 T B
FECY ., SR R L, B DO A, B 2 A
WA AR s A K T8 b, 38 /5 5 5 0R A
FH BT REEARR 7 X 4R 98 A 1l 336 1, S ) X R 4k
BIHAL, A AT RE S SE I R TR ZE N K Ve it AT
K LA TR S A G VO = SR
T AR R A R

S Lk
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Effects of indoor aquaculture density and simple water quality control measures
on water quality and culture efficiency of Litopenaeus vannamei

DAI Xilin'?, YANG Zhankun'?, ZHU Qijian'”

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
China; 2. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University , Shanghat
201306, China)

Abstract : Using orthogonal table L, (5' x2°)to arrange 5 kinds of horizontal stocking density (50, 100, 170, 260,
340 ind/m’) , and 4 simple water quality control measures, including aeration mode, whether to change water,
whether to use microbial agents or disinfectants, to carry out indoor aquaculture experiment of Litopenaeus
vannamet. By comparing and analyzing the evolution rule of water quality, the specific activity of digestive enzymes
and the effect of aquaculture, the effects of indoor aquaculture density and simple water quality control measures of
Litopenaeus vannamei were comprehensively explored. The results showed that the stocking density significantly
affected the water quality of the aquaculture water, the growth and yield of prawns (P <0.05), and also the
) and dissolved oxygen (DO) in the

activity of digestive enzymes. The pH, nonionic ammonia nitrogen (NH,-N
pool water decreased with the increase of density, and the nitrogen nitrate (NO, -N) , active phosphorus (PO;” -P)
and turbidity increased with the increase of density. The daily average growth value, specific growth rate (SGR)
and survival rate of Litopenaeus vannamet decreased with the increase of density. Except trypsin, the activity of
pepsin, lipase and amylase decreased with the increase of density. The low stocking density(50-100 ind/m’) was
more neat. Continuous aeration can help the transformation of material, improve the water environment and
increase the activity and yield of amylase in prawn. The effect of water exchange on aquaculture and water quality
is obvious, it can significantly reduce the content of total ammonia nitrogen (TAN), nitrogen nitrate (NO, -N)
and active phosphorus (PO, -P) and other hydration indexes (P <0.05), and the activity of digestive enzyme in
prawns was increased; The regular release of microecological agents significantly increased the activity of trypsin
(P<0.05), which is beneficial to the growth of shrimp, but not obvious in improving water quality. The
application of disinfectant can reduce the activity of digestive enzymes in shrimp. Besides dissolved oxygen (DO),
it has no obvious effect on improving water quality and raising aquaculture effect. The results showed that under the
simple water quality control measures such as continuous aeration, aquaculture 60 d began to exchange 12.5% -
25.0% water for every 10d and the release of microecologic agents per 15 d, 50-100 ind/m’ is the appropriate
stocking density for indoor cement tanks. The results provide a reliable basis for the cultivation of Litopenaeus
vannamel in greenhouse cement pond.
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