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W Ry LGNESTER (Litopenaeus vannamei) & TH B R, WHE 16104 )8/m3 (1) .
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WE, pH KA STARTER300 A pH it (BZiifids CEMD FRAFD WiE, PO34-P & HAtKR
HALR P e N RICAE B S bsiE (GBIT 12763.4—2007) 1R ARyl e e,
1.3.4 fFUF A KARIT A S8 R TR

S S5 RN REARE LI 50 RATUR (P8 M4t J4b, FRMlAFFEHLI 100 il & s a b 7
(T-AOC) . HF LI (SOD) | AWl (POD) . WIEBEEREY (ACP) FIERMEREIREE (AKP) ,
T3 7 15 2 W R B AR ) TR AR 7 (R Sl e 1 1
1.35 BB

D) ARSI A SLIMBENLE L 50 BATER (P8) , MUKIR 30 CHIE /K FE KA 10 T
B FK SRR (3L 1, BRICT SEIRXTHR AR ToI 6], Sivt2- S [a] A4 0 T[] o

2) KA (T BN BRI 50 BATEF (P8) , JHTEHF M T3 20 min J&, J[ElF
S AT IZEAT SR SR8 K ISR (3 L) H, BRI SLI T UR AR TN ], Git-2F B i)
A ERAE TS 6], RIAFE I [A] o

3) ARELR B ARSI MERENLEEEL 50 BAFEF (P8) , MERRE 25 M H /K BELERN K (1128
BHE 3L, FREICKSLIS R KIZE TS 8], Gevt S0 (A A4 5 AL T2 [A]

1.4 BT 54HE
SR HCE LT S R 25357, ST SPSS 10.0 BPHHEAT M4 M7, 67 [ S0 4L 1 ek 1



PR LA 3R 2 O 2 0 AT, ZE R R M E Y P<<0.05.

2 &R 5T

2.1 ARBEEE T AKRELE T2

B, NEEE%

JEE AR (PR TE TG T AR I, & /K DO. pH. PO%*4-P. NO;3 -N.

NO; -N. NHs*-N 1 COD & EFEA— (P>0.05) ; HEELEAEK, KAFFRLE 7K 40 &

B (D

N L7444 (nauplius)

B iR REN A T (zoea IT)

N L4k (nauplius)

B BRI (20ea IT)

1A B RS T Wi (mysisIT) I ff4F (PS) (postlavae 5) 18 BRI A T Y (mysisI) W 4FUF (PS) (postlavae 5)
7| ayas et 2 i 24 2habacap h3BaC,p 2AaBacy, AiBac,, Rabbe
at acC mm a C i C b8 b8 8
7 TR a - 3 i
6 ab oo b0 [ < ep 7 KAS )
5 6-
< o s -
?En 4 '} 5 \ W
N\ I 424
Q3 5 4
a
X 37
2 xx LX)
x 2 . L
X
1 14
0 0 =
160000 240000 320000 400000 480000 160000 240000 320000 400000 480000
densities ind./m3 densities ind./m3
~ . . ~ B %01k (nauplius) B IR 14 T (z0ea IT)
1-c N E4i4)4A& (nauplius) 0 EAR) 7k T (z0ea IT) 1-b B BRI AT (mysisII) M {F4F (PS) (postlavae 5)
0.12 B B4 AT (mysisII) M {F4F (PS) (postlavae 5)
- 0.8 ch chb
cD bD bD be bC
01 bD ac
bD
aD be bB
3 aB
g o L
bC bC z v o
28 e aA aA aA
LX) N
aA
160000 240000 320000 400000 480000 160000 240000 320000 400000 480000
densities ind. /m? densities ind./m®
1-E R L1544 (nauplius) B R4k T (zoea IT) 1-F & L8k (nauplius) B Rk O (zoea II)
o1 B B4 AT Wi(mysisII) @ 474F (PS) (postlavae 5) b 03 B R4 A T M(mysisII) M AF4F (PS) (postlavae 5) 4D
. c .
0.09 ¢D
bD cC
0.08 cC 0.25
| 0.07 aCaD bec Lo
S 006 b8 E
£ £
z 0.05 aB aB J Z 015
S o B T
S oo N L z
0.03 7] aA X
0.02 X 0.05
0.01 A
0 0
160000 240000 320000 400000 480000 160000 240000 320000 400000 480000
densities ind./m3 densities ind./m3
16 O 54k (nauplius) B RS A T ] (zoea IT)
: B AR R #(mysisIT) [ 4T4F (PS) (postlavae 5)
cD cD
8
bD bD c cc
7 aD
bC bC
6 ac cB
bB bB bB e
<5 aB o i s
£ n X
o4 aA aA aA a Al aA
! X
X X
2 N LA e
\ N\ 1.} LE.A
1 w -
X
0 L
160000 240000 320000 400000 480000
densities ind./m3



NEANGFHRRAREEFER KB BENEREE, P<0.05; RAKXSHFHERFAEEEEARLE
BB R R, P<0.05 CFED .

Bl 1 AFRBEEEARNB DO && (A) . pH (B) + POs*~P (C) . NO3*-N (D) . NO2*-N (E) . NHs-N (F)
1 COD 174k
Fig.1 Changes of DO concentration (A), pH (B), PO4*-P (C), NOs*-N (D), NO2*-N (E), NH4*-N (F) and COD (G) at
different stages of breeding densities of Litopenaeus vannamei larvae

R BEEZM T, DO &AM pH KR ERA R K QRIRZNRI ., HRUF LA AT
HRHD WIZH R, SAEKMZEREE (p<0.05) ; ifi PO*4-P. NOs -N. NOz -N. NH4*-N 1 COD
RN BT, AR AEKEIZEREE (p<0.05) .

FEANIF B B B4R, B itkeh DO & &/ pH B % BE RGN K4S, PO%4-P. NO3 -N.
NO2 -N. NH4*-N 1 COD & &b % SR Fh . ARESE T 27K A E RS 1L HR
WRGh s TTHARMFAR (P5) 3 MK AR T HAh 2 4L (p<<0.05) , w3 11 4 AN TTTZH /K i s 22
FAREE [ 4, H DO. pH. NO3 -N F1 NO, -N & &EEF I E IR (P5) A4 I EER
(p<<0.05) , PO%*4-P #1 NH4*-N & 2 /EMHE IR 2% (p<0.05) , COD & &iEREIRE K
I B 257 (p<<0.05) o i FEIVALAN V ALK BRI %, AERRGIAR TR 5 JAth s g 21
B 2R (p<<0.05)

22 AR EFERE TAIFRARKMER. SUKRAERRE ST

AEEEE % EARAFUR (P8) A KAIFIE R RS & % FE i MR, Hb(Ra [ M fFir4
KAFE R, P& E THMIHES ZHAHE (p>0.05) , HMEHEREE (p<0.05)
(R o BRI R SRR R B & R it s, Hoh k2308 VA > VA>T > 11
H>T14H, SHAEFEE (p<0.05) . VAMEHRRERE, SHMSHZERLE (p<0.05) ;
HRIVHEH S HZEREE (p<0.05) ; FUGEIIH> TH>1TH, HERAWE (p>0.05) ,

H5HMEHEREE (p<0.05) (LD .

x 1 AR EENFURER, AER KRR SR 1) FE
Tab.1 Impacts on the growth , survival rate ,water change rate and feed consumption of post-larvae by different breeding

densities of L. vannamei larvae

KB EN(104 EIm®) 4=K/mm 1EI5 2% WoKE/(%/H) EEHERE/(9/ 1))

16 8.67+1.122 80.23+2.622 18.2145.242 22.9645.622
24 8.3440.78P 73.5743.35° 21.0344.56° 22.3144.35%
32 8.2240.89° 72.2342.90° 25.2113.71°¢ 23.8543.21%
40 7.5540.78¢ 64.13+2.26°¢ 27.7246.32¢ 25.2844.15°¢

48 7.2620.93¢ 56.3043.57¢ 32.2745.24f 28.0643.51¢




T ARG FREFOR AR SRR EH L B 2R E%, p<0.05, T,

2.3 NARE®E MAT R FiEEs i

AN R 8 55 AR A B A S A F- (T-AOC. SOD. POD. ACP 1 AKP) ()3 1 6 855 7 2% & 48 i
B, B >32%101 FIme 5 S ARG R T (R 3) o ITAURIIIIZEAFUF T-AOC it s (P
p<<0.05) , HI AN TH>IVAH> VA (P<0.05 , FHMZEFEE; [THMILAFEF SOD 1
m JEE TR (p>0.05) , HOH T4, FHRIVA> VA (p>0.05) , 4% R R (p<0.05) ;
[4L474F POD 1 ACP (iE P, HUCAHTIH> 14 (p>0.05) , FXIVA>VH (p>0.05) ,
FHAZE R (p<0.05) : IAHAFUF AKP G R, HIONITH> T4 (p>0.05) , FXIVA,

mZENVAH, FHAEFREZE (p<0.05) .

F 2 ANFIEEH B T AT T S e R 73 M R B AL
Tab. 2 The innate immunity L. vannamei larvae from different breeding densities

HE®MI/(10'E  m3)  T-AOC/(U - mL1) SOD/(U-+mL?) POD/(U-mL?Y) ACP/(U-mLY)  AKP/(U-mL?

16 3.7441.00° 22.5443.25b 4.35+1.20° 2.7540.16° 3.3840.16°
24 4.27+.132 30.4143.66% 4.50+1.36° 2.8140.25P 3.5240.35P
32 4.32+ 857 30.2443.922 5.02+1.522 3.3540.28° 3.96140.242
40 3.32#.12¢ 19.5443.36° 3.824.25°¢ 2.3240.23° 3.0840.38°¢
48 3.0120.86¢ 18.54+2.65° 3.75+1.03° 2.2740.16° 2.5840.38¢

2.4 AFIBEEE T AR RIBUSIEEE /12

R AR SRRV i ML ML ) > BUAE IR [ R I (8] (A BB AR T Ia)) Bl 7 2 2 P48 i SiE
K, 2iA3] 3210 B/m® 5 a5 L RO i e ke,  Hrp IIZEAFHR - BOU R A7 S I (] i, 5%
HEREE (p<0.05) ; HUCONIH; VASFIRLSSLR RSN RRE, fHEREE (p<

0.05) HHAh®HZEREZE (p<0.05) (& 3).

F 3 AIFIEE B % BEAT IR HU SRS ) E AR
Tab.3 The anti-stress ability of L. vannamei larvae from different breeding densities

BB EEI(10'E « md)

eS|
16 24 32 40 48
. EFIER A/min - 4.7840.51°  4.9040.72° 6.2940.45 4.7140.55P 4.630.41°
. AL I [A]/min 11.6742.65° 17.7643.162 18.25+1.822 11.3342.05° 8.2342.35°
e EHGEAA/min 16.3740.99°  16.84#1.57°  19.83#1.33%  13.93#.38°  12.0541.29¢
G E/min 35.6242.86°  36.814251°  38.2522.46°  31.4621.57°  28.05°#.24¢
" F-FFEHT [E]/h 1.7840.12>  1.8940.16° 1.9440.132 1.6140.14°¢ 1.4540.08¢

TEE R TE)/h 29140150  3.2140.292 3.3540.112 2.6440.17°¢ 2.50+40.14¢
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3.1 AR E R EX KRB T 5w

FEXSUF AT H H, XURSAR TR T R - AR GE - BRUF 4 A AFUR AN B, BRGS0
R ARTF OB, DUBFEE BB R, HASARHSRETRS 300~80 HImAET MR . 4064
PERE, — 5 T TR AE K, AR AN, 57—, 7€ 30~32 CHuXlF & iK1~
(MR 33~35 C el A v ) AT PEDRR o B £ 14 B 1 R 2 2 Ak T 4 Gk Ak o TR B A4 11
PRI IR, AN TAHRME RSN, STURSIAIIEEhER, FEA MR MR LT, K
FRAERIHEIEY) S5 A DU R AW AR B AE B IR, ERE R UHRESA S (F) MM S ER
BT, AKBUIRGGESRRZE . TXTARG AN, BUSRE S 2, TR E MHEE, Toikilid KoKk
B B KT, AR EEHNT, REs@En. BoKETKT . B, STURGA R R AL,
Theb, BFE, 1610% B/m3 SEIGAH KUkl #oKZEEA; 24x10% B/m® fll 32x10% B/m®
SIS K S 2T 16104 B/m3, {H& /KR (D.O. pH. NOs -N F1 NO; -N) 7EAFHF (P5) 2
RTH B A ZE R (p>0.05); E25RE 40104 /m3 Al 48104 JB/m3 4K FUIR I i 22, oK R, HAE
FEAR SR T3k H B BA 2. 2 7 (p<<0.05) o ¥R MV 1 S LIEHF 57 52 B MRt pH (R B 36 5% R 5758 % FE 5 TR BA N
(RIS T BRARG, % 2H GV R0 7 B JA B o 7 e 2 P AL SR BRI ()3 i i, (K% £ 41 (200, 400, 600
FIm?) A S AT 5 B 4800 J&/m?)( p<<0.05), X H5ASIGSE R 5.
3.2 NRIBE B & BAMAIR A KRS B R

TPURMER TG Z 2R Z R R, EXUF N TE o, w5 5 % A 5 i R i 5 v
W, XHERZ AR IR, FEERIIIN, KRR AR RN, SR KR AT, SRR
WA KA. Luis S0\ g% & 55 m 2 DR AR SR Sl 1] B ) o 4 AN ZE AP 3R /7, FBE
E R B H LRGN, SR A EATE N, IR T SR el i R R, TR IR
BEARAEIE 2. Mahon 251131, Williams 24 0SURI 4 W7 $sh 2 00V 5t % BLRE 36 25 B (X T v, R SR el vk
AT BN, AR . AR R G IR A R I PR, AR R S IR B B U O

S AR RCHEE (16x10* BIm®) 5 FATIREKAAZTE BRI UF, (HIERBIRA M H 1
&, R, WINE AR . LI 24x10% FBim3~32>10* B /me AT ER AR K AR L, R4k
IRAFE MR 23 8], AR TG i A AR . WOE U A RULE 4 Bl B 2524 (10>10% JB/m3
2010 F2/m3 30x10* FE/m3H1 40>10* J&/m3 s kI, 2k Z1-P1 WA K & BE % FE XS,

WHRARZS B AT HR B B 2B, AR EA A AR S AETE R 40 ) 10<10% B/m3(98%) >20x%10* FE/m3
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(86.55%) >30x10* FE/m3(73.33%) >40x10* E/m3(71.63%) , Xt 5AM LR 5.

3.3 AR & & BEXHFAR S B MR A G 1 B AR

H1 T35 5 85 B AR ™ A — AR P DAL Pl T Sl e S 0 A A N 38 S R, 8RR P ] T, B
K7 AR E S OVER, LR 3014 o B R A R, 2 SECHER A A IAL T RIECIRES
MARYAR T e R G0, FECRE RGN R AE BRI RE R . DAL R IR S 7 (B e
BtV T Bl A B E IR Il ) PRV 1k I A 7R T PR R SR BN TR BG ITT PRAIS, PR A Py | e R G AR
BT, S0 A R I R RS T RRAC, XR RA R S i iR, A R RRRSL R,
IR AREE(T i) MR ER RS I R IHIRES B % T RIAFEE (P8) BR/DRIMEE /), M &N
AR BT — ELALAE SRR REBCIR S, ARBTELSS, X RIRBUCR IR S5 AF LB RE ) 22, 36 A7 I I
VR, TS 2 8 P A AP IE AR TR BRIRES, DUNIBIRE /1ot DAL, 55 F 8 2410% Fé/m?2 Al 3210
Fe/m? XS UREARIR . (REAMRER N B R IR, BHMSHZEREZE (p<0.05) . ASLIA

B H B BN AP BUSLERE AR S A R F- (T-AOC. SOD. POD. ACP Fl AKP) %P5
M) ) 235 SRAH L — B

34 BEHEBEEEBRIERE

A RXSURE W B % LR IE B 82223, 4 18,4104 JF2/m®. 15x10% JE/mP~25>10* 2 /m?,
20>10* FE/m3~30>10* &/m?, 3010 J&/m3~35x10* F/m?3 I 50<10* B/m? (X HFgh ARG B % . R
[/ 2 AN TRV I 0 B ARt AR IR R 5 58, L ol RS VR 522053 53] A AN L AR AN
AR AR 7 2R T T A H A IS B FE O 154104 J/m3~25x10* F&/me Fl 2010* J&/m3~ 3010
Jm3; 2 [ AR SR ISR IS 25 gl A 25 7 B B R 7 THT ) 2R Al 304104 8 /m3~3510% J2/m A
2010% F2/m3~30x10* F2/m? & & PRI B 5 BL . Jyit S BEE B & S RIS AN B Rl SE G, RAH
FACH PRI, #ELCRIEIN, KA, T AR A A K TEDRLR) F SR 50 R IHLAE
BRI ANFSENR, R IS 7 55 2 [ AR e O b o) iy L IR, (ELBEE X UR B B R R, 25
AR BB RN B UK AFIR ARG, S IR Hridi R Re LS H R B K R MR R
LB BT, 24>10% FBIm332x10* F/mP ikt & % BN & IE
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Effects of breeding densities on water quality, shrimp
growth, immunity and stress resistance of Litopenaeus

vannamei larvae



HUANG Yongchun®?*, ZHENG Weigang!, LI Zhongbao® ?LI 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 Litopenaeus vannamei larval breeding densities in 25 m? seedling-raising
pond in Fujian Province, five nauplius densities of 16<10* ind./m? (group 1), 24X 10* ind./m® (group
1), 32X 10* ind./m? (grouplll), 40X 10* ind./m3 (groupIV) and 48X 10* ind./m® (group V') were set up,
respectively. The effects of different densities on water quality, growth, immune factor activity and stress
resistance of shrimp larvae were been explored in this study. The results was showed that the content of
D.O and pH were found to decrease with different growth stages in larvae (zoea, mysis and post larvae)
(p<0.05), however the content of PO%*,-P, NO3-N, NO2-N, NH4-N and COD were increased under the
same density (p<0.05), respectively. In different densities, the content of D.O and pH were found to
decrease with increase breeding densities, however the content of PO3,-P, NOs™-N, NO2-N, NH4-N and
COD increased by increasing breeding density (p<0.05), respectively. The best water quality and the
lowest water exchange rate was in group I ,and the water quality of medium density group Il and III
was slightly litter than that of group I .The significant difference of the water quality factors between that
of group I were only at post larvae 5 (Ps) (p<0.05).The water quality in high density Groups IV and V
were the worst, and the water change rate were the highest, and the significant difference between that of
group I were at mysis stages II (p<0.05).The growth and survival rate of larvae decreased with the
increase of breeding density. In low density group I ,the growth and survival rate of larvae were the
highest and feeding dose were the least, which there was no difference between that of medium density
group Il and IIT between group I (p>0.05). However, the feeding dose was the highest in groupV than
that of other groups (p<0.05).The immune-related factors (T-AOC, SOD, POD, ACP and AKP) of shrimp
larval were highly active in medium density group Il and III, and the anti-stress ability on low
temperature, hypoxia and low salt were showed more excellent response (p<0.05). Considering water
quality, growth, feeding dose, immunity and stress resistance, the suitable density was 24X 10* ind./m? to
32X10%ind./m?.

Keywords: Litopenaeus vannamei; breeding density; water quality; growth; immunity; stress resistance
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