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43% AT A A~E LR F) S ABBEFHRKE6.2g10.2 g, FHFAEE 3.1 kg/m® 4§ Lo iE T35
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1.1.2 81k

R A 1 06 2 T AN R R Ak vk B e 5 R R
JO A B KT R 8 AR R E A, DL 1. AR ROk 2
KA R CEREEAR A R EST YRR
AU AR, i R RES 5 % JEORHE AT L O iR
J&i » 2 RUBAT R A HLEF R B2 A 2 mm Y 00RE i &
Tapkh, 60 CHE T R E T, Ry e ad i 5, e 1. 2~1. 6
mm BAE R X RS,
£1 AMEMTLBAMARRIZEERRSSED

Tab. 1 Ingredients and analysis of nutrients of trial pellet diets

for the white shrimp( %)
21 51 A B C D E

FibE fa A 9.00  13.00 17.00  21.00 26.42
T Ky 41.99  33.78  25.87 19.50 19.50
A 8.00 12.68 15.00 11.59 10.07
EAREA® 2. 00 3.00 5.00  10.00 10.00
WEER 10.00  10.00  10.00  10.00 10.00
2EMAEK 10,00 10.00  10.00 10.00 8.51
R K 5. 00 5.00 5. 00 5.00  5.00
FERH 3.97 3.00 3.08 4.00  4.00
b 3.50 3.50 3.50 3.41 0
B W5 2. 00 2. 00 2. 00 2.00  2.00
1ML IRAE 8y 1. 00 1.00 1.00 1,00 2.00
G ik 1. 00 1.00 1.00 1.00  1.00
IR — A4 1.04 0.54 0.05 0 0
HEEMER 0.40 0. 40 0.40 0.40  0.40
SHETYITE  0.60 0. 60 0. 60 0.60  0.60
A A% 0. 50 0.50 0.50 0.50  0.50
it 100 100 100 100 100
T B 90.60  91.80  91.30  90.80 92.10
HE A 31.30  35.30 39.20 42.80 46.80
i 2.03 2.12 2. 20 2.35  2.44
ey 1.26 1. 30 1.33 1.39  1.50
KL W 4.70 4. 80 4. 90 5.20  5.30
K5y 6.20 6.30 6. 40 6.60  6.80

T 7 A% SR IR A 3 S S
1.1.3 fazReEH

WEF 7~9 AERXKEE LS LA RN F
AT E ] 60 d, AR 80 L [BIAR . Bl 45 < A
T m SR B Bk, KR 25°C £2°C L Eh B 35+
2% .. R UR AR IR % B4y B A 2. 3 kg/m® F1 3.9
kg/m® W HREE 2 (b KGR % B — Ml 1~2 kg/m’).,
FEIH AT R K 1R 5 W R KAk 2 IR Bk
B 30007K B, H #0  M IR R i 300 ~ 620, %
ML) 43 91 06:00,11:30.17:30.21:30, 4R %t
IR AL O, S B R A . R B AE AR R B
FREE IS . a8 T Uf R &5 TR 4% 21 R 2 PR I

1.1.4 FEMRESHH

ENL TR S e Sl o Ty A2 S w7/ 1 |
105°CHE3k s R 8 11 5t F i DL EG 2 28005 s fLBR Wi
FHR 32 5 HLK 20 FH 550°C 158 1 5 BBl % FH i
B e

KBTI E T 9 A 5 Hikdy, B 17:00 Wk
J& s H 8:00 43Rl RAEKFE 300 mL, B T —20°C ¥ Tk
PRAF .24 h S8 AR . 7K A 2 DR 0 R B R
7E(GB 17378, 4—1998) : NH,-N JH & By # 4 56 ot B
%3 NO,-N 28 2 M4 et ik,

R A5 R E YU 12 h, 356 B Rz (8] B % 0, 55 40
B 12 2. BEAb BEIL R 36 8 . U8 48 W T AR K 4y
DN R PR B i, B UK A A PR R T e, SR
Jei LR BRI &+ 65 °C gt 28 18 5 5 £ 3k I 3 i 50 4
JHF 6 o P 907 8 78 7K (0~ 4°C) whge T3, W T 7K 43
S R AR TR (—20°C) UK A b L FR 20 BT
1.1.5 e $ghs X7k

A7 1 5 =100 X 5 36 45 o A R 44 55/ 38 36 T 4 e
LN

B A =100 X CRBTUE — ¥ B i) /) B it 5

EHRACRE=CREE — P /(R X E
M &) ;

I E =R i — W i

R AE KR =100 X (In Kt & —In ®) BT i) /5%
BN

MR R =R/ CREEE -V lE);

JIE 3 B = 100 X A it o /R 7

H PR =100 X JIE B 57 & /R 44 ot i 5

A HE = 100 < BT B B o e/ o 4

WL K 43 2 B =100 X (1 — LA AT B &/ LA
fif )

BA FRMEE = 2 AW E R AR EE
1.2 ik %92 38470 2 5 ihid X 36
1.2.1 I iEH %

AR A5 FE PLUER 12 h, 3k HOE B2 (] B X6 IR
FRARI 12 B2, REAL BEILIR 36 &, Wi4EfE 1 mL — kP
TG TE S5 28 T WA B 2T T4 A IR I B e L Bt
BER GUF AR TR LA 1o 1, DA B 30 0l 55 4l ot . 35 A
F) 1.5 mL TR BELEN.4CHR R, 3 000 r/min
Y UR S 6 min, BUE 2 I8 H T 40 G 28 18 A U .
1.2.2  AEde bl Jr ik

LA %0 5 1 mL — ¥k M 6 1 1 59 8 B
I+ 10 26 48 R Zh MR [ 2 IR 20 » i Bk T Eo T4

10 = (1 NGRS =l | R s S B DA
B Chen (199" W vk, MEEHE A =KL N
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1ML 3% 7 1 & & (mmol/L) = (OD X R) /(¢ XSXP),
K OD N EHEZBW KA e WIHHEREBGR B
R EARF (W) 3 S A RFMAE F AR (pL) s P ol 6%
BRE (ecm) ,

MYE B R E . F & AW E . SOD G A ik )
B AL L T-AOC Ca 4t Ak J1) \POD Gt S Ak )
MDA ) 48 b o A R 5% 2 BB A BR A )
TR G I L I SR FR A AR A

R AR AR RO E A S Cd T IB A
B Y B MRS 8 A B E e LT,

HEAWRENE REMmESaEASE)E. 0
B AR PR, St R IR S R VR B RLE L

SOD 72 : #5A FH & F A % (O, ) BB E
B A ER R, W A FIME T R, F R T
WG .

T-AOC W& T E LW RE(E Fe' " iR U Fe* ',
J5 A5 AEMR IS AR [ 4% A 1. 38 G b £ I T AR
fkie

POD i 7 - A1) FH 2 4 Ak P il i 1 2o 480 Ak &0
JEHE I E 420 nm 2T Y AR A0 A5 G TR

MDA i . R TBA i, @] 56CE
TRAR A TE A= W), 78 532 nm AT S5 R Wi
1.2.3  hriaikss

BOK a8 A K R iR I 4 R R, A b B
HUUR 15 B (REAf 5 ) » B 2k 8 T 44 19 7K U Hb Thg
L WS S K EAE T ], LA GO BE 45 0k Bk 3
HEL =R 25°C , RER A iR K - AR A FLICIE 24 R (f
2 ANBEERKTR AR ERE KN

i 8 ) EHE R E] 1% IR A H , ML SR LA BB T
AsF ] o DA W45 1k Bk 30 ok L 7Kl 24°C
1.3 %o

T35 5HE ) SPSS11. 5 Ge it S 47 B [ 2
2007 . 2 iR A LSD Fil Duncan i 9E17 .

2 RBERE

2.1 AKRKE
2.1.1 AKEk

M 2 I, H OB R AR K R BE 8 K F
B AR, C.D.E4AZMERS AR E B ES
T A B4, Rk R B 8 10K 3G S B S
C.DYUBEMT AB.E4. & A FRKCRAE AR
KT kM. RA EHSHEAEZREE. &
HAFREF AR,

LR 7K 43 f B A 16 B 3 o i R A IR 2R
HAMBDShEEAHAC. DM 2R, I
PRI 23 TS L Bl 2 10 0 3 388 o A 35 i {3 518
WE—AHERANEE.

2.1.2 JKJESEHR

H# 3 WA, Bl A KO 4R, KR B E
REAAAE Z B SR mE s, BAFER
B.C.D.E 455t A 40 17.1%.37.5% .48.3% .
92.4% ;& A B.C.D.E A5t A dw 24. 7%,
45.4% .42.8% .78. 4% ; WAH A B.C.D.E 4435 kb
A#HE9.1%.29.4%.54%.106.9%,

Tab. 2 Effect of dietary protein levels on growth performance of the white shrimp

20 5 A B C D E

E AR 31 35 39 43 47
IGO0 88.49+2.21° 89.53+2, 27 91.994+0. 10° 92.93+0., 17° 92,3542, 41°
KHE (2 11.14+0.17" 11.7140. 49" 12.85+0. 27" 13.08+0. 49" 12.88+0. 44*
G (g) 4.9440.17 5.5040. 49" 6.6510. 26" 6.8840.49° 6. 6840, 04"
B H (%) 79.70+2. 75" 88.81+8.01" 107.30+4. 3" 110.9848.0° 107.89+0.7°
g A KR 0.9740.02" 1.0540.07" 1.21£0. 03" 1.242+0. 06 1.2140. 005
TR R 2L 3.14+0. 24° 2.904+0. 02° 2.5940. 18 2.544+0. 26 2.6640, 08"
AR 1.07540. 08° 0.984+0.01° 0.980=£0.07¢ 0.95640. 09 0.81440. 02
it 1.29-+0.01° 1.3040.01° 1.2940.02° 1.2940.01° 1.3040.014°
HRR D 68.22+0. 12° 68.23+0. 21° 68.300. 04° 68.80+0. 29° 68.89+0. 42¢
RENEACLD) 3.7540.15° 3.8640.07° 3.8820.09° 3. 98240, 06 3.9540.02°
WL 7K 43 V) 73.7140. 30° 73.2240.27¢ 72.6640. 27" 72.4340. 29" 72. 8040, 25"

R P BRI SRR . WA TR A A R E R R R 2 R R B3 (P>>0. 05)  AHAR SRR 7R 25 5 [ 3 (P<C0. 05) , 4 |] = £
FREFWEBFE(P<0.0D, T,
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2.2 BN

2 4 ATAL, BEER 5T K38 i, IR a3 R
F 2R L 2 ARG B e 38 R 5 B R
HEH DM miEEH Cdmm. HPBEA
MMEEA AHAS C.D.EHZERBE. AEH A
HANE D EERBE KA ERREE.

X MR I 20 i v BE L il POD 5 T-AOC 3% J7 . bifi
BEAAKER AR HU D AR AHS D

F 3 AREBRKEI NG ESTER K R E $8HR 89 R 0E (mg/ L)

HER B E, MG SOD IE J1 W& A K F i
WM AHASD.EAdEREZE. L7 MDA & &
BEERLE S R A AR, FHEF AR
N

2% 4 AT AL BEDRE A KOTSRS R
8 S K 38 0 R BT RE T JE g B PUAC R M aa B
JDHE L AMHYE C.DHES B E; Hi s Kihg
e C ey HAHERREE.

Tab.3 Effect of dietary protein levels on water quality of the white shrimp(mg/L.)

21 5 A B C D E
BHEARE 0.38140.018¢ 0.4460.009° 0.52440.015° 0.56540.018¢ 0.73340.008"
RAAWE 0.194-+0.032¢ 0.242-+0.014« 0.282-0. 025" 0.277-+0.010" 0.346+0. 014"
Vi &k 0.18740. 015 0.20440. 008 0.24240.010* 0.288=40.018° 0.38740.021°
3 R IE BEASARR L Y R T 43 VoI B E RN R,

3.1 ZARERTEKRBERG YW
XUMEHE S 1 5% 2 0A, A) R 2 R TE 2000 ~
A5 YOI, JLAATEXTHR (0. 28 ~5. 6 g) 14 T R i 2 11 14 in
JeH G BEIEAE 4020 K B i KA. 400 LA B EZERA R
., NLAENTER 0. 01~1. 1 @45 28%.33%.38% .
A3V FN A8 Y011 5 P ER P ARIRH L 38 T R AE 33 Vo Hif ik
ARAE . Kureshy 25 ] 16%6.32% .48 % & M 1
L3 NI FLYY T X HF S HER (1. 3~4. 9 @) FIHF (5. 6
~10.4 @28 d Ja ., K 32N HA e A K E R E S
T 1620 480 4l . ABFsEH 3 E R LA

B 3905 460 Z M A& HEhR 22 5 N & . g Y
SUNER: S0 R VESPUE /3 RO TR = =N
Kureshy %82 B2 . X 5 A8 R 5E P 3R 59 2R KB
B B R BT SR AR AR S AR O I 2% SRR
Ko HEE ARG B R HLACE RS AU
X BT ARG B B R e xR AR
Kt 252 B, — 75 W) i 8 A Z AR REAR
R RSN B R R B 53— T i KR
R R B T (R 3) e Bl i 2 vk
BRI (A 0.6 mg/L A 0.1 mg/L), KM ib T4
F RO T AR A K

F4 ANEBARKEINRHEUEE S S HE L NBRI

Tab. 4 Effect of dietary protein levels on immunity indicator and anti-stress ability of the white shrimp

28 5 A B C D E
IfiL 24 i 96 8 (10° ind. /mL) 87.2044. 42" 88. 5044, 96 90. 9244, 72 101. 8745, 4° 92. 8344, 38
SOD(U/mL) 85.74+2. 86" 88. 9941, 31 89. 9842, 13 95. 9943, 73 97.07=44. 00°
T-AOC(U/mL) 8.50+0. 29 8.56+0. 37 8.96+0. 44" 9.7840. 30 9. 6040, 52
POD(U/mL) 85. 6646, 22" 87.1044.47" 97. 6043, 38 103. 93, 72° 93. 844,59
MDA (nmol/mL) 11. 2440, 78" 12.2040. 42° 11.724+0. 80° 12. 1440, 44° 12. 860, 44°
1M %5 2 1 ¥ B (mmol /L) 0.895+0. 34" 0.97240. 05 1.029+0. 02° 1.01540. 04° 1.025%+0. 03"
BHEH (mg/mL) 86.0042. 79 95. 0442, 17 98. 4643, 17% 103. 6+3. 45° 102.11+4.1¢
H % H (mg/mL) 15. 3240, 80" 17.4740.57% 18.18+1. 33" 20,5141, 93" 19. 3340, 74°
AB& 5 Wk 26 15 8] (min) 483.4415.5" 514.5414. 5% 540.5+12. 8" 548.3410. 2" 516. 0412, 7%
B K 30 B8] (min) 41,5438, 90° 54,349, 12° 64. 610, 37° 56.2+8.92¢ 53.347.65°
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Kureshy™™* XUHRFE 58 B 0F 58, 1k &R
By 2 B B AR 1 KOT B2 SR R S T B L 40
TERE & 32% .40 Y0 Fl 34 YOI B A, fH ¥ | 40
F 5% 3¢ B Bt 2 1 25 o 396 4 ket 2R BRHR SR ik /) L 3 mT
eSS A RN BEA W RENEAEA
S ORI R R ACE L LA S Kureshy X 44
R T S5 114 1 30 4 AR 1EL 3 31 g G 1) 2 5 o i
F43%

A6 FE 1 0 R W R R R R g R A
R S8 0T 9 A1 2 BH 2R P B T 25 00 ~ 45 o
P AR B AR ) A A R I B AR 45 0 R A
FRTFHE4., NESIFHEEEA SE RN 28%.,
33%0.38%6 .43 % il 48 %6 B A pe} B, 2K 1 o K R B
A G N m B RN TR R 4 R e
BRI T AT G, ICEE KT B RO IR A
oA R 2R KPR R 22 Ay 0 R F R g i
FERE R H AR+, T A K B HE B BR AR . 53 o
390 AL A K 43 & i W REAK . F Bh 2R K
SEXTILA T AR B — e .

3.2 EGR TN LIE ) e 180G R R
30201 O I 240 f 5 e

I 200 2 K A0 A R 5 A W ) B — T B 4R L TE
Xt M 97 A 52 I A ke s A
er I RF AT F U L 55 0 2K A 4 ML AN T X I of 40 i
VR L B AN vk R UK A0 M vk Y B e T
3590 A5 YO M AL, A I 40 vk B BE 2R K OF T
TR, 40 % W28 T 15% .5 % & (4, X #k
S R S R TR 20 26 B L 4R X IR 4 it 240
MEHREMT 25U ~45 U FE AL, AW E
P31 %R I B AL T 43 % R 4 L R B Y R R
P B AN 2L B TG 2 VR X6 MR 5 i R a0 4 i 7 Y
BT A% o I L AR AU 5 G T o B 1 o oxe
HRGBE PR AR T B A0 i IR v A LG R 9 4138 7T BB S &L
SRUHE I 12 10 000, 7K BRI Joih 26 AR A0S 200 B 1) 5 A O
3.2.2 XHyrEAkm

55 3l W P W R 7 A T P RN AR FR R
Sy D LNE DIV o SN S 7/ e NI v - = AL G N
it A AL DL B DNA W 2427 e 2en] S 8Lk & 1k
i fie J1 P EE R IE TS . Munoz %57 E FLYY
X R N IE 52 T R A B B T I AE AE . SOD Fl POD
S AR WA P R RORE G B A B AL L TT EA TE BR
WP A R LA R A ED s T-AOC J&
BUAT A A RE 7 (0 SR B, 5 ) 90 S i, H

Yannick Goimi-

AV RADRL R 11 28 Y6 ~ 44 % o T I JIE v w1 s TR T
SOD 1§ 1 b & (1 5338 S 7+ 5 B . AKP 76 4004 ik
F K. SOD fEE [0 36 Uik BI R A, AR K
B Y GARL R B KO EAIRET , SOD L POD fit T-AOC
W B ERAL. XTRE T —Jr . SR B R AR
FIE PR ARG SR AL T B TR s 5 —
e ARk 2 11 % T LA S ) I 96k £ vl af 40 A R a9k
Hh R G 2 T I 40 R A B D O R K
S FLAN T X R S AR BE 7 0 B2 ) 38 A DL A 41

Tt 22 1 1 M AEORE o i 0T Ao AR T R B R, Y
R L AR = ) 22— W) 12 AR A e 4 A 1
B PEM 5 50 . ARBF SRR, 7 MDA & i
FEHTETMBERAHE. SAEFARE., XK
&l MDA (#4300 52 X 75 — 26 [ 38 52 46 op & 3, 6 F
KX MDA 20 6 75 iE— A 55 .
3.2.3  XF IV AR R

iR A S W ST - N RN Y = 3O R (S
AP . Yannick Goimier™ ™ 858 £ B 55 % & [ 41 %t
FMHE PR EASTENNEEASREES T
350 A5 V0 2l . A AAE 20 Yo B, FLAN X MR 4 i bk
ELF8 Bm 0 1M 2 LRI L I B xS
AHFGE GG R E AR — B, B K OP BRI o 3 A
IR N s = I (Tl = s = I S N W i 4
FITE B i AR, JE 2 #4358 A2 1 2R 1 B o L A
A e NS R A R 1 S el o o [ B 4
FLE s it 39 0 B, I W AR 1 A LR R B 4300
B S ELN AEASR B ARITER AR
L IX AT RE 5 K R] Y A G
3.2.4 KB IA] 4 5

7 b E BT IR B0 e & B AR R 0. T4~
3.02 mg/L B, 7 d J5 4% 40 1fi 40 B vk B R AR O 5 &
R A OCE . PV A SRS 5 e B b [ BE
IRFE 2.5 mg/L |ARW T 20 d J5 . 5HURAE XM
it 15 7 L BE 4TI R B i 4 b SOD it AR
it 5 R FNPL A I TR 0 4 B R R . AR E
R A AT B B T D4 (3 3) 0 D 4
IR s I o O = B = 12 7 AN O
AOC 1% J3 . POD {f /18w T E 4. X KPR &
A L 38 A A g T IR, AL AR AL T I A R

H AT E P OC T xR 1 3R 5 K G R B
FEA WL IE . Luis 5 BF 5% 3% JH X IF 3 JH J5.40%
EAAT B 35%.30% .25 % 5 A 4 KK & A
ERE 24%.37% 131 % Burfford M 2509

Marine Sciences/Vol. 33,No. 5/2009 55



H5iikE REPORTS

e FLANE ST IR R K R P BB BB A =
B e .8 JH U 40 % B 4l 30 % A A
RS 79%. Koshlo SUVHF 58 H 4 X F 32 01 ,
5 /NEE P A A HE B 50, 3W R A 21 % &
g 193% . AR P AT E AN, ZA T H
RWBE L 4390 E A4 B F & 23.5%.34. 5%,
ALUL L SRR R A R R W A, AL
il 805 AE K e B8R L W 3 PR 3R (] IR 6T IR A
GaET1 5 53 AR L A A K B R e X A
1o PRI 7 X R 3% ek R PR S T R R ER K
RAPE | B g = S R R QNS B I
R AV I PO B Sl = I (U A L A Tl VAN S X NI w1
LR B A 56 T O A B 5 e X EE s )
Sl e A (R0 T
3.2.5  XFHUMNA R

iy 36 3 3 2 ok LA Y o R A filt BN O 2
TG 5K . A 5T B, R R BT R R
B KT 1 e B R L AE 430k Bl iR K, JF B
WBUEAHSES T 30U EAM. XIHE" H7HE .
JUGNEE XF WF 5 B R S K A7 TG R, H A
20 %0~ 30 24 B, i 25 18 g B . X B O R
FEAEARER B 45 1 R B 10 0 1) 0 3k 2 R U L 4 R 2
B RV o M R B AR AR W AR R, — T 4
R RIS 3 R &5 W8 ok VR 2, 5 — T i W
T 227 2 5 | S T i O DR 2R 3k ) A At Bk
SR AR R A EE B 4t AIRER
AR 2T 1A D S 3 v 40 I R S A T g
B 36 fE S BEAR

XTUF PR K e A R AR B E . H 39%
EEA B, AR T IR B K S BB 8 A i
A Jolp 305 B A DR R KT Y 5 R AR A 5
PR BN & 225

4 NE

‘a

AR GEAE i % RE SR GH S F R Ll B S R
X PR T %o MR A A 1 BB L SR 2E ) L K R 2R L B
[EWAR AR 1B W e E7 = S = D i o S

(D i E A BKEBEA 80X IR A K
RO Bl B KO3 L e AR KR eI N )5 B
1% ) R 2 B0IE b AR . DA W R bR B A
110.98 %A1 2.54;C.D.EHEZ R AL,

(2) vy A BUKEA R) T 3 e x B 22 5 S
FEAR 1Y 5 7 . i 3k B of 40 R e B L T-AOC 3% A7

POD G EEAEGR AEA MEREA S MEE
A BT KCT- 45 e 3G S AR 1 5 F8 A S i L
D 4lfeim, b A 41 F R m 16, 826 ~33. 9% 1M IfiL
WEA SR C AR, b A 45 15.0%,
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Abstract: An experiment was conducted for 60 days to determine the relationship between the different di-
etary protein content and the growth and immunity of Litopenaeus vannamei in high density culture system.
450 white shrimps (average initial weight 6. 2+0. 2 g) were assigned randomly to five treatments with three
replicates within each treatment and were fed diets with 5 different protein levels 31%, 35%, 39%, 43%
and 47 % respectively in average density 3.1 kg/m®. The results were as follows: (1) Shrimps fed 43% di-
etary protein had the maximal special growth rate and the minimal feed conversion, there was no significant
difference when the protein level was above 39%. (2) The total hemocyte counts, T-AOC activity, POD ac-
tivity, total protein content, and white protein content in haemolymph were increased at first and then de-
creased with the increase of protein content in the diet. Compared with 31% protein content, the above 5 in-
dicators of 43% protein content which was the best group were enhanced from 16. 8 % to 33. 9% (P<C0.
05). The SOD activity and oxyhemoly content reached a peak in 47 % and 39% protein content respectively.
(3) The concentrations of total ammonia, nitrite in the feeding water were increased significantly with the
increasing of dictary protein level. The best group under low salinity stress has 43% protein content and had
a significant difference with the shrimps fed 31% protein content. (4) Based on the results of the special
growth rate, immune indicators, water quality and anti-stress abilities, the optimum protein requirement in

the diet for sub-adult white shrimps in high density culture is 39 % ~43%.
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