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1.1 SEIRigHE

ST 16 > 1 000 L BB S0 AR B4 i 45 44
F B Y BE TR e (RS WN-15E, 6 11 g 8 ik 4 A
RS E KRB EE 1 "C)1 & . alighr ik (il 5
WN-1000, LB R A BRA DL AR, S A 34
1.2 gt
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A pH HCRZEHAES Ci D A BRA 5D Il , PO, -
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T 12763. 4—2007) il E 8.
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A R ) TR A B ) 4 A DG 1 B .
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Fig. 1 Changes of DO content (a), pH value (b), PO,* -P (¢), NO; -N (d), NO, -N (e), NH, " -N (f) contents

and COD (g) at different stages for different breeding densities of L. vannamei larvae



950 - TR 24 CHARFRE RO

2020 4F

FFIF PsIIBRAM 2257 3% (p<<0. 05).

AN S AT, Bk DO & &
pH {6 Fifi %5 B 58 i 2 FEAGE 35, PO, -PUNO; ~ -N,
NO, -N.NH, "-N & COD Fifi 2 5 8 i i 5 T =
AR B T 4K B e R gl i 130 A R ) 4
I EAFFIE Ps 3 AR KO0 T oA AL ; % BE Y
11 AT 4K o e s B 1 1 2Hms 225, 3 DO & i pH
H.NO, -N 1 NO, -N & &5 150 P 4
A E 2R (p<<0. 05), PO, -P M1 NH, "-N %
TR LA I 300 B i 35 22 5% (p<<0. 05), COD 7E
ARG T 107 B0 0 25 22 57 (p<<0. 05); W By IV
NV AR R 22 TE R G A 11300 5 oAt 20 3 B0 4 2%
5 (p<<0.05).

2.2 ARBEEEZEE TFIFAEKMERE. #HK
FIEREIRE ST

W 1 Pion . AT E % L7 AR (P D 4
AT 25 bt 05 75 2 B 8 i e, LR B T
LI AFIR 2 A 08 SR B K, B v 4 1 T 4 A T 4
Z )2 F R E (p=>0. 05) Fb , ol 4% 20 2 6] 34 2% 5
3 (p<0. 05). Hek AR R o 4 1A B 5 75 9%
JESE I T Horp kR VAL > IV 4> 4 >
4> 1 4, &4z h 255 83 (p<<0. 05). V4LH
R R 2, SHALI 2 5 W (p<<0. 05);
WHIVH 5 H AL 522 57 53 (p<<0. 05) s KN
MA>TH>NHBHIHZRERARE (p>
0.05).

K1 OAFERE BB AR AR A6 R oK SRR IR R 52

Tab.1 Impacts on the growth, survival rate, water change rate and feed consumption amount

by different breeding densities of L. wannamei post larvae

A HEEE/ TR -m ) 21 /mm LERLE O BokR/On «dD BPRHIRIE/ (g« TR ™D
16 8.67+1.12° 80. 2342, 62° 18. 21+£5. 24° 22.96=+5. 62°
I 24 8.3440.78" 73.5743.35" 21.03+4. 56" 22.31+4. 35
32 8.2240. 89" 72.23%2.90 25.214£3.71° 23.85+3.21°
I\ 40 7.55+0. 78° 64. 132, 26¢ 27.7246.32¢ 25.28+4.15"
v 48 7.26+£0. 93 56. 30£3.57¢ 32.27=£5. 24 28.06+3.51°

T A IR NG F RN AR 7% L 2 6] 22 57 8.3, p=<<0. 05, F[A.

2.3 AEEEFZFEETFIEERFEESHT
MR 2 iR AR5 5 % BE N AT I 5 788 A 6 A
T (T-AOC #1 SOD,POD, ACP, AKP % 1) BERsE &
RN 2T S S T R AR 1A 4
FFIR ) T-AOC £z » 5 HAZH 22 7 3 (p<<0. 05) ,
HW K THSNH>VHp<<o. 05); [I Al ZH A7 4F
SOD fy 6 PEfr . 5 HAb 20 25 57 8 3% (p<<0. 05) , H

WRHTHCCDp<<0. 05, HIRINH>V U4 (p>
0. 05) 5 [l 447 4F POD 1 ACP 3% J1 f i » 5 HoAtb
AR T E(p<<0.05) . HR BN H> T H(p>
0.05) . FF W INH >V HCp=>0.05); Il 44F4F
AKP 36 1t » 5 HA A 522 55 B 3% (p<<0. 05),
HXRMITHA>THPp=>0.05, RN A, HEIKH
9 V4 (p<<0. 05).

%2 RIHE R TR T

Tab. 2 The immunity factor activity of L. wvannamei post larvae under different breeding densities

1 HR A/ T-A0C/ SOD &1/ POD 71/ ACP i)/ AKP &1/
iR -m™) (U+mL™H (UemL™H (U-mL™H) (UemL™H (UemL™H

I 16 3.74%1. 00" 22.5443. 25 4.35%1. 20" 2.7540. 16" 3.3840. 16"
I 24 4.27%1.13° 30. 4143, 66° 4.50=1. 36" 2.81+0. 25" 3.52+0. 35"
Il 32 4.3241.85° 30. 2443, 92" 5.02+1. 52° 3.35+0. 28" 3.960. 24°
v 40 3.3241.12° 19. 5443, 36° 3.8241. 25 2.3240. 23 3.080. 38°
v 48 3.010. 86° 18. 5442, 65° 3.7541. 03¢ 2.27%0. 16° 2.58+0. 38!
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2.4 AEEBEEZEE TR ERE ST
Nk 3 o < AR AR SRR IR 1~ B
AL 8] 0 4 70 AU T N [ i 1% 7 % R 0 I By SR S A
Jo 4 JE B F FER T2 A 0 B~ BOPE I ] R4
FET N A] fi 1<, B AR A9 42 ¥ S8 T2 I TR] L AR ER A9 2
B[] A4 w8 AL T (] 5 11 4T 3 2 S (p=>

0. 05)4h, 5 HAth £5 2 34 22 7 1 3 (p<<0. 05); V4
A M 11 2 BB IS 8] F1 42308 A8 T B[] d5 6, B3 1K 7L 1
LR RS 24 22 57 W3 (p<<0. 05) 1 5 H
M 2H T e #2257 (p=>0. 05) , UL BAKEL ) B 50 T
IfIE] 5 IV 2H 0 i 3% 22 5 (p=>0. 05) 4, 5 H 45 40
Y25 g 2 (p<<0. 05).

#* 3 AFEEEE N IR B i EE

Tab. 3 The stress resistance ability of L. wannamei post larvae under different breeding densities

g I {EG IR ] /i UL /min G 1]/
25 ~
TTR-m™ s 7S Yl EBE 7S i EBE 7S o
1 16 4.784+0.51° 11. 6742, 65° 16.3740. 99" 35. 62+2. 86° 1.78+0. 12" 2.91+0. 15"
Il 24 4.90+0. 72° 17.76£3. 16° 16. 8441.57" 36.81+2. 51" 1. 89=+0. 16 3.21£0. 29°
Il 32 6.29+0. 45° 18.25+1. 82° 19. 83+£1. 33" 38.25E2. 46° 1. 9440, 13 3.35£0. 11°
| 40 4,7140. 55" 11.33+2. 05" 13.93=+1. 38° 31.4641.57¢ 1. 61£0. 14° 2.64740. 17¢
vV 48 4.63+0.41° 8.23+2. 35¢ 12. 0541, 29¢ 28.05+1. 244 1. 45+0. 08¢ 2.5940. 14¢
P IR RE S F W R 1 pHL A Bl % X IR 5% B 2
3 i i 5 SR G A, 25 H A A & E B SR %

3.1 AREEEFEZFEXKRENEFREND
FEXTER N T & B XU G IR T 2 615 2 ik — %
ARG AR D AR — 0 4 A A K BE L 0 15 4l A
WARTE OB, SUHAE A BB IR0, HoA 3
IRZE 300~80 H i 48 22 Uk i R, 4B Ui L — T
EFRIFEK T AR TUR R 57— Jr Il £E30~
32 CRXTERE KR AT O AR 33~35 °C i
TEE D » AL HRL BT 7 B B 1 R S B A i T T
YooK AR, R il 20y A 1) A A R 8 R R R N T AR
5 WL 800, X MR &I 44 ) 3 A% FE A R M HE R R
W b Tt 5 7K B3 A FHE ) A5 A DL B AS T R 2R
TEB RS HE , i A AL WA R R 5 3 (B MW
JoT % A T, K IR G AR 25 TR RR G AR /N i
AE 71 25, T BERGUE MR BT , TOk 8 o K Kok el 3
B KT, B AR e . AR 4K
VEIRER O SN AP O RAILE S = e M AR A S |
¥, 16 J7 & /m’ 240 7K o 5% A de i o K e d s vh
FEH) 24 J7RE/m® Fil 32 J7 8 /m® 47K Fi %% 16 Ji 8 /m’
ZHME 22 E &K AT (DO pH. NO,  -N Fil NO, -N)
TEAFHR P I Z A 0 I 3 22 7 (p=>0. 05) ; = % FE /Y
40 J5 R/ m® Fl 48 Ji e /m® 4 /K JFOIR I e 22 , e /K R i
1o s ARG AR 150 0 30 4 3 25 55 (p<<0. 05). Bk

JEE RIS B B[R] 38 i 38 i, A% % BE 45 (200, 400, 600
B2/ m®) M E A B AR T = % B4 (800 BB /m?) . 25 57
B3 (p<<0. 05) , SARMFIT L5 R —2L.
3.2 AREFZEEMFIEKMEFNZI

FPIR AR R RIAE TS 32 1R Z2 P R 52 L 78 X HF LT
B A R PR E R AR S il U R 9 X
R A AR A P, 8 4eC i 14 T, K b R A B AR i
JEIYE I, 51 K R & A AR S SR 8 A K A
I, Cunha %5 A 1 % B2 w8 23 I X R 4 4 [ 1)
TP S e RAEAE R BE R T, 355 1 25 BE I B s 1 4
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Bl 55 B % R T MRS A Mo AT R B, AR
PR AENG R AT A B B I B AR, A TERS
B E % R UG,
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IR AR RIS BRI (B E AR N A M F
LRI, WNE WA, 24 T ~32 TR/m’ &
PR AFER A A AR AR 16 R A T R AR R AR 38 4 1Y
PHALFNZS (8], A8 F) T 2l A A A 4 A7 7. R 0 S 2
TEAFETE®EEH 0 HE/m*. 20 T RE/m*.30 71
J&/m® F 40 J1 R /m®) WS g th & B 4R Z, 2 Py
WA R B o R, B % B N, AR AR R B AT
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Effects of breeding densities of Litopenaeus vannamei larvae on water
quality , shrimp growth,immunity and stress resistance ability

HUANG Yongchun'** ,ZHENG Weigang',1.I Zhongbao'*,1.1 Wenjing'

(1. Fisheries College,]Jimei University, Xiamen 361021 ,China;2. Fujian Provincial Key Laboratory of

Marine Fishery Resources and Eco-environment, Xiamen 361021, China)

Abstract : According to the breeding densities of Litopenaeus vannamei larval in a 25 m’ seedling-raising pond in Fujian Province,
five nauplius densities of 16X10* ind/m® (Group I ),24X10" ind/m® (Group Il ) ,32X10" ind/m®* (Grouplll ) 40X 10" ind/m’® (Group
V) and 48X 10" ind/m® (Group V) were set up. The effects of different densities on water quality, growth, immune-related factor
activity and stress resistance ability of shrimp larvae were explored in this study. The results showed that the DO contents and pH
values decreased with different growth stages of larvae (zoea,mysis and post larvae) (p<<0. 05),however the contents of PO,* -P,
NO; -N,NO; -N,NH, "-N and COD increased under the same density (p<C0. 05). Under different breeding densities, the DO
contents and pH values decreased with increasing breeding density, however the contents of PO,*” -P,NO;  -N,NO, -N,NH, " -N
and COD increased with increasing breeding density ( p<C0. 05). The best water quality and the lowest water exchange rate appeared
in Group | . The water quality of medium-density Group [l and Group [ll was slightly worse than that in Group [ ,with significant
difference in the water quality factors from those of Group | only at post larvae stage 5 (P;) (p<<0. 05). In the high-density Group
IV and Group V ,the water quality was the worst and the water exchange rate was the highest with significant difference from those
of Group | at mysis stages [[ (p<C0. 05). The growth and survival rate of larvae decreased with the increase breeding density. In low-
density Group [ ,the growth and survival rate of larvae were the highest and the feeding dose was the least but with no significant
difference from those of medium-density Group Il and Group [l (p=>0. 05). However, the feeding dose was higher in GroupV than
in other groups (p<<0. 05). The immune-related factors T-AOC and SOD,POD, ACP and AKP activities of shrimp larval were high
in medium-density Group [l and Group [ll ,and the stress resistance ability under low temperature, hypoxia and low salt were more
excellent (p<<0. 05). Considering the above results,a suitable breeding density was from 24 X 10" ind/m® to 32X 10" ind/m?.

Keywords: Lito penaeus vannamei ; breeding density; water quality; growth; immunity;stress resistance ability



