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IMPIRA A . FEiE . WURA S . il U J) FER BE T 32 J1 052 i o LR IR AR BEAIL 5> 4 21, B4 3 4> FA7 s
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T A AT 5™ M o4 4 PR ML S SR SR A L LD 2H 23 R 8 RE T 14 52 i) 71

ANEERTIF 5 60% LA B, TR [, 70%0Y 1 B0
TXF R AR F (R B A EK ™ 3 5 T
2R e W = KR ES DA PO R A = e ol | ik e et
BT R ol SO Bk SR RN A R R 5 i %, T 2 s
B B 1) 75 % R o R R PR X T R I B i 1Y)
e, ) RO AATE—E I E BHYE . AFSTE
X i U K BB i R AR Y 26 [E R R,
DL v L i S BT L P LI R v v R e
H P R L TCT WA, o3 b Ll s AR 2 0 e (E
HEFRA R, B AN P b pa 2 AR 43 LGN I %
WRAFHF (postlarvae, PL), HCE HXFXFHFA K | A7
W WURZLSy . W AR T 22 )1 48 i, A
YAk T X B R 1 v ) 5 SN PR L

1 MREFE

1.1 pHEFL

AHIE 5T BT i HBE Sk 0l ok 38 R R,
DA B L s S A L LI N 1A S 1)
A R, i F P ) RS A K A R D
BB TR TS = A o A A BR A FD L P RO
WA K H AR AR AR ILRFEFA™
LA BRA AL i HIRIEIL 250 /KiR 28 C,
R 30 AUFRRRIX K, JEIR 2000 Ix, LT B
1k 24 h 5 CEE T Bl A, R ) R B R i 7K
HwkiE, T 4 CTRAM, DR ik
P0G, AR A7l R v 78 R 0k o
1.2 FFEEH

JLGATEXTER PL 5 A7 MRk U5 T 75 & 1 7K =
AR AT R F O AFEREQ27£1) C, BREE 20 TR
R KPR 3 d, BRI R o BEALE T
KNI HAR T U AR CP R 6 mm)J3h 4
A, B 3 ATATEL. BAIKIR 20 L, fFURE N
50 F&/L, BEAPATHIARAL 1000 FEATER, 43 5IHmELL
4 P A, ) A SR AR R LR 1

FETHFAFIAE H 48 cmx26 cmx39 cm (£ x i x
=), BT FRBEAKAR A 20 L, BEASFRBEAS BT
IR 1000 J8 . FRAE/KRER BE 20, IRE(27£1) C, &
fift %8 7.2~8.5 mg/L, LA, GBI 16 L: 8D,
BERAFHIT 08: 00, 12: 00, 16: 00 F1 20: 00 H: 4
WM A AR, A HR S 100 H i d/(F-d),

BORERRIGN 10%. FHRHUK 172, FRFE
15 d,
£ 1 TEFMARAENE, EHHEERNTE

Tab.1 Hydrated cyst diameter, boby length and dry
weight of Instar | Artemia nauplii from different origins

LI RS P EE LS

I B KEE/um A K /um  METHE/ug
origin of hydrated cyst body length ~ dry weight
Artemia cysts diameter of Artemia  of Artemia
nauplii nauplii
BN
KL 245.10+£13.80° 348.31£19.61° 2.20+0.21°¢
Great Salt Lake
j;t_tyﬁﬂ 263.50+41.60° 391.19+23.17° 2.74+0.27"
Aibi Lake
AL 281.00+18.90 407.60+£25.69* 2.87+0.17°
Shuanghu Lake
4L I

. 254.90+13.50° 350.10+£21.44° 2.39+0.16"
Bohai Bay saltponds

e B bR AN [ 2 41 TR A7 AR 3 2% 5 (P<0.05).
Note: Values in each column with different superscripts are sig-
nificantly different (P<0.05).

1.3 5RO

131 | HimHAETHEEK. TEMEFAERK
ME  BFEPLEC T B G2k 100 2, R
SOPTOP /A7 SZX12 R R & S i AR K
(DA Sk 3508 T s 281) JR2 3505 4 S ity P B8 15 A 1 ER TG 40
IRK), fEiTaESEmREK .,

HERR A T TC Ak, it4k 1000 2,
A AT 4 K, BT 4000 2, 76 60 C AL
T 24 h, {# H%i+ METTLER TOLEDO /A 7] New
Classic MS105 AP fii KV-FRE, THH < RIGT
YRR T

K HBPIELL 24 h S UREESAR, FHICE K vh
YE 3 IR EBRIREMEY), (1 HfEE Marin Christ
v F] ALPHA 1-2 BV URTIE DL T8 VR T4 o FKC
BUA T Wi AR 2 0.9 g, 28 GB/T 6432-1994
Crpit oL 8 B B e vk ) L PR FOOS
3] Kjeltec-8400 %94 [ sl FGE AN AE 17 He
MR EA SR, RBUATRERERZA 20 5
M8 GB/T 6433-2006 { falALrhrL AR T A0IE ) | R
FH AR PGB 7R D0 2 17 R 2 AR g 1 55 o

FRECA T pa SRR SR 24 0.03 g, KEHIIIA 1 mg
Jg Wi R Bk (= Bk 5 R, Cao:n6, NU-CHEK
PREP, USA), #&MEHEE : HIR=3:2(V:V), &L
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fi : FHEE=1:20 (V: V)Y HL @I BLEC TR & A AL,
FEMTP & AIA 5 mL, S50 E80H 1 h, HIED
S A UG T R P i - e i) ] H A SHIMADZU
3] GC-2014 BYSAH GGG T i 107 R 20 WL AN 5
I

W i HUBR K A e A X TR 1, ol R s
LEICA 7~ F] DMS500 %9 I s il i 100 4> paj HL 5
MIRAE, THESEBIKG AR, #pa ONFEERBE 20
(G BE R K 7253 KA 3 h, H NaClO ¥ (B 5K
FRNE 8% T e A B S, WA 52 U0 A ok
KR gk, W Bise B0 LR A . MLIE I . AR
IR A BUFN 5 i o ik F b
1.32 FMEREFEFRMEKNE F5 15d)5, WE
XTHRAE G 2 IR FRAHAE N REHLIR 50 AR, I
FE TR XFIRAR, X I AR A 635 5 2 1 oK i
RS B S ot R AR
133 XEREFAMST  WEXTEF, HIEE
KgE 3 IR EBRIRRMIEY, RETERFALA, %
TR . AR AR I8 IR A N E Tk TR] 1.3,
1.3.4 TERATRRARERIE HME  WEEXTER, G
K IPYE 3 IR EBRIRERIEY), e T
JFBRARECH, —80 “CORAF o F m o i Al A= 1 T REAIF
3 T4 7R 6 0 %k O R TR i A A Ak B b T
(total superoxide dismutase, T-SOD) . PR 2 fitg
(acid phosphatase, ACP)Fl i 1 i f2 fiff (alkaline
phosphatase, AKP)Jif 77 .
1.35 Xt4REREMME MR FRAEAE R AL
20 BHF, =R TSR A 100 mL £85F 80 FiBE 1<
K, BT AR T M I e I TR B o LA R o
Je TCAz Bl EHOSH ) BRI SN R BB T R bR o
1.3.6 XTEREEAME MR FEFEAE T R AL
20 FBIF, iR A 500 mL £5 B 20 19H B i 7K
Hr, A NHLCLIE W, 7K R h NHL-N VR ik 5]
30 mg/L, EEFREMREIXRE 0.8 mg/L[m'“]o il
FE 24 h F 48 h I X WF A7 3% 2 o B P AN A it
FEAT AL
1.4 BIESEITFESHT

FIF SPSS 25.0 Geit oM S A % B s A7
ANOVA HA N Z//r#Hr A1 Duncan’s £ LT,
P<0.05 N BEKF, P<0.01 Ntk BEKF, Bk
B LA YEPR E2E (X £SD) R 6

2 HREHMH

21 THIxHPMETHEREINEFAK

XL B A% 7 (281.00+18.90) pum, % i 3
KT HA 2H b HUOF (P<0.01); vk o 3 Ml b H
P 4%(263.50+41.60) wm; i 725 £ RN K £ 80 i
B/, 43 H2(254.90+13.50) um F1(245.10+
13.80) pm.

XU s T TG 44K (407.60+25.69) um,
e 3 R T HoAh JC 5 914 (P<0.01); Hk NI
W R AT 2R (391.19+23.17) pum; KER I A
VTS R T p TG AR B, 730l )2 (348314
19.61) um F1(350.10+21.44) um,

X T Wik R TERK, B
(2.87£0.17) pg, HUK R L BTG5 AR MR T
H(2.74+0.27) pg, ‘3 = TS R I AR
B HTG T SRR T EE (P<0.05)(3F% 1),

XU B HUBE i H AT AR T S 4
AN &R B EES, 2508 56.38% DW(T
#, dry weight). 57.34% DW F1 57.23% DW; Fik
R R ER T i HUBT L v T pl A B RS L i
gk, 9 52.70% DW . 52.48% DW A
52.04% DW; 3L H I o Ha 51 TR £ 5 1 s 4 iAok
EASEEME, /594 50.03% DW Fil 50.48% DW,

XU e HUBE p HA R SE L i e R 4 AR
BB ER R, 9 21.30% DW ., 18.06% DW
F1 18.36% DW; KA R ERWIpad BBl pd 4k
FIVE I V5 R T g AR, A 11.70% DW |
17.15% DW Fl 11.90% DW; 3 Fb il i 5 51 Filih i
T T g L DEAH RS B & R AR, R 8.07%
DW #il 3.79% DW (3 2).

XU b LB A 1D R i A 1 (206.83 mg/g
DW), HUR S WA ER 5 o BB SRR I 7
(534 176.33 mg/g DW Fl 168.77 mg/g DW); i
ViV TH g A R S BR JD R 7 e IR (136.06 mg/g
DW), XUHI <1 U E AR iR ARA (FEA4E U4
fiR). EPA (—THRILAIR)FI DHA (—F —HoSIGIR)
SR (M 3.14 mg/g DW ., 27.67 mg/g DW Fl
2.72 mg/g DW),

B R SUA B H 4 R SRR T R A e
43974 190.06 mg/g DW Fil 179.65 mg/g DW; H



5514

THO Il 55

ANTR] 7 1 B HE Al AT PLARTE A MR AT R A G LA 423 AT e

AE 1 BRI 73

®2 AR HIPMNHESEEES
EEMEEHEE

Tab. 2 Crudeprotein content and crude fat content of
Artemia cyst and Artemia nauplii from different origins

YR R E 1 b G A SR8 D5 R 7 1 (144.60 mg/g
DW), )it 75 &5 [ pal 1R &) 4 5 B 7 R 4 et dm AIR
(110.11 mg/g DW). X i 4l ARA. EPA Fil

%DW  DHA i, 5900 2.77 mg/g DW. 25.06 mg/g
B e B 7= itk 4= HLIE DW F1 0.47 mg/g DW (3 3).
origin of Artemia cysts  crude protein crude fat a3 . L
B 1 5 KR Great Salt Lake 52.70 11.70 22 RARMIMFEMLER
Artemiacyst 1 [#] Aibi Lake 50.03 8.07 B 4077 b A AREE M GTEE 15 d, XHERAAG
W Shuanghu Lake 56.38 21.30 %Eiéjﬁ:‘ 75%[/1J: %éﬂﬁ]%ﬁ%‘lﬁ%j@r@)>005) (i"%
i VS £ N
52.48 3.79 B2 pa
I onds o HEHF B M 4 s 27 5 L] 22
gl 4k KW Great Salt Lake 50.58 17.15 #/J\ FEIG 3 K(85.7340.50) %, HUCH IR LM
AETa LI A Lake 2041836 AR AN RRORIE, (RIS
Xi#] Shuanghu Lak 57.34 18.06 ;
o {f e ke (84.77+5.53)% FlI(82.67£6.12)%, FMHcEh Wl %)
WIEEE
2 11. T 3% N o
Bohai Bay saltponds °7.23 90 1$E"JX¢$FX?(£$%1EE, ﬁ(ﬁ$j‘7(78-10i3‘54)%0
®3 AR RPN HYEERBREANESE
Tab. 3 Fatty acid profile of Artemia cysts and Artemia nauplii from different origins
mg/g DW
=i HLOP Artemia cyst Wi H 1A Artemia nauplii
M7 2 KAk e AL WA KR ¥ L FAE TS £ 1
fatty acid Great Salt Aibi Lake Shuanghu Bohai Bay Great Salt Aibi Lake Shuanghu Bohai Bay
Lake Lake saltponds Lake Lake saltponds
Ciso 1.12 1.55 2.71 1.82 0.88 1.49 2.65 1.26
Cis:in-s 1.70 1.24 1.40 1.22 1.51 1.28 1.32 0.81
Ciso 0.31 0.64 0.45 0.65 0.19 0.64 0.36 0.46
Cisiins 0.73 0.69 0.54 0.44 0.63 0.72 0.38 0.33
Ciso 18.83 23.16 17.47 16.73 16.33 23.66 16.70 13.42
Ci6:in-7 5.60 10.40 13.91 19.55 3.65 10.72 12.32 15.42
Ciro 1.14 0.17 1.63 1.31 0.71 1.31 1.01 1.01
Ci7:1n7 2.99 1.25 3.78 3.24 2.11 3.56 2.27 2.42
Cis0 8.26 3.45 7.61 5.37 6.72 6.67 5.66 4.80
Cis:ino 33.90 6.07 50.03 24.71 28.76 63.22 63.24 20.33
Cig:in7 9.83 58.76 12.44 12.75 6.92 - — 12.27
Cisans 11.42 13.50 14.98 10.12 10.76 14.77 15.05 5.86
Cisns 50.69 37.23 23.00 13.18 49.58 40.54 18.53 11.25
Cig:ns 10.32 6.54 13.40 3.47 9.27 7.01 8.20 2.49
Cao:0 2.71 0.35 0.67 0.56 0.39 0.18 0.31 0.33
Ca0:1n-9 1.93 0.83 2.52 0.95 0.86 1.16 1.29 0.70
Caro 0.43 0.38 1.22 1.07 0.19 0.44 0.43 0.37
Ca0:4n6 0.76 1.15 3.41 2.13 0.46 1.43 2.77 1.74
C0:3n3 1.74 0.19 3.14 0.52 1.54 0.34 0.16 0.34
Ca0:5n-3 2.27 7.62 27.67 14.96 1.63 9.34 25.06 13.55
Cro 0.33 0.08 0.32 0.18 0.06 0.22 0.12 0.09
Caa 0.90 0.74 0.98 0.76 0.65 0.96 0.82 0.55
Cra 0.02 0.25 0.06 - 0.02 0.16 0.05
Caso 0.08 0.04 0.04 0.04 0.03 0.03 0.06 0.03
Ca2:6n-3 0.24 0.07 2.72 0.04 0.03 0.07 0.47 0.03
Caso 0.55 0.20 0.57 0.24 0.27 0.29 0.31 0.19
4 e 5
M D 168.77 176.33 206.83 136.06 144.16 190.06 179.65 110.11

total fatty acids

T g he—Fom AR,

Note: “—” indicates data are undetectable.
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x4 $RIRARE = Hb o B 4089 FL AR E X ERAF
HRTE i R A
Tab. 4 Survival rate and body length of Litopenaeus
vannamei postlarvae fed Artemia nauplii from different origins

n=3; X+SD
HuUR 7= FEIE /% A /mm
origin of Artemia cysts survival rate  body length
KELW Great Salt Lake 78.10+3.54 12.20£0.01
LW Aibi Lake 84.77+5.53 13.28+0.84
W Shuanghu Lake 85.73+0.50 12.60+0.06
EhiEF S 4R 0 Bohai Bay saltponds  82.67+6.12 11.9340.03

2k 15 d FRPH, FAXTIMAR T W 25 R
(P>0.05) o 5 M SC L 1) pi e &0 (4 R0 R0 i L 4l 1R 11
X SRAM AR e, 4390 (13.28+0.84) mm Al
(12.60+0.06) mm; HIK R HBIREKER W pa B4R 1Y
XFHR, AR K(12.2040.01) mm; 45 M i 5 1 e
1A 118 X R A AR AR R R I, R KR (11.93+0.03)
mm (3£ 4).

23 AWMEXMNITFEFERRSE

FEME 4 A7 Hi ) H AR 8 X IR B 15
AT, 1E 68.14%~69.84% DW Z[a]; IR & &
TE 4.52%~5.51% DW (3 5), $0 000 i gL 244t
#FAY ARA. EPA Ml DHA & Hie, 29N
(1.08+0.04) mg/g DW . (8.19+0.15) mg/g DW i
(0.56+0.01) mg/g DW, 5 XU pa e 51 A1 < HL 4l 4
SR ARA . EPA Il DHA & AR (55 6).
2.4 FLYNEXTHNATBE AR ERIE 11

TR 4 A7 Hb <) AT IR BRI AKP 3 )
TG i 3 1 2 5 (P>0.05) o He iR F B i dL 4l 1A )

x5 RIBARE=H g B EH FLAEXERMFIREE B
EEMEEHEE
Tab.5 Crudeprotein content and crude fat content of

Litopenaeus vannamei postlarvae fed Artemia
nauplii from different origins

% DW
] 2L 51 3 HLE A HLIG
origin of Artemia cysts crude protein  crude fat
K Great Salt Lake 69.09 5.51
ICH) Aibi Lake 68.14 5.35
W Shuanghu Lake 69.84 5.21
S LR Bohai Bay saltponds 69.71 4.52

R 6 FIRA[E =3 5 B 40 B L 49 i 3 WRF
MAERER AR R & &
Tab. 6 Fatty acid profile of Litopenaeus vannamei
postlarvae fed Artemia nauplii from different origins
n=3; X+SD; mg/g DW

FR H N yH Sk v ﬂ\‘jﬁ]h
fatty acid Great Salt Aibi Lake Shuanghu Bohai Bay
Lake Lake saltponds
Ciso 0.12+0.02  0.17+0.06 0.25+0.06  0.18+0.06
Ciains 0.15£0.02*  0.1+0.02°  0.11£0.0® 0.1£0.01°
Ciso 0.1£0.02°  0.16£0.02" 0.13+0.02"° 0.22+0.06"
Cisiins 0.14+0.01  0.13+£0.02  0.1£0.02  0.12+0.03

Ciso 5.87+0.32°  6.48+0.14* 5.84+0.13° 5.91+0.16°

Cie:ins 0.72+£0.12°  1.27+0.08" 1.21+0.01° 2+0.25°
Ci7o 0.41£0.05°  0.45+0.0°  0.46+0.01° 0.62+0.05°
Ci7:1n7 0.24+0.01°  0.34+0.01° 0.25+0.0°  0.37+0.01°
Ciso 3.994£0.1°  3.64+0.03" 3.28+0.02° 3.75+0.12°
Cigino 6.3£0.28°  8.25+0.06° 7.37+0.27° 6.03+0.28°
Cisiinr 2+0.05°  1.96+0.02° 2.64+0.03° 3.58+0.11°
Cisans 2.18+£0.05°  2.66+0.04" 2.34+0.03" 2.33+0.28"
Cis:ans 8.83+0.49°  5.29+0.13° 2.08+0.04° 3.25+0.15°
Cisins 0.87+£0.27*  0.37+0.01° 0.29+0.01° 0.42+0.14°
Cao:0 0.19£0.01°  0.15£0.01° 0.15+0.01° 0.42+0.13"
Ca0:1n0 0.45+0.19  0.33+0.03  0.34+0.01  0.54+0.07
Caio 0.13+0.0.05 0.11+0.0  0.09+0.01  0.16+0.02
Cao:4n-6 0.57+0.02°  0.89+0.04° 1.08+0.04" 1.06+0.05
Ca0:3n3 0.96+0.04*  0.52+0.02° 0.26+0.02° 0.41+0.05°
Ca0:5n3 3.01+0.11°  5.87+0.26° 8.19+0.15° 7.76+0.28"
Cazo 0.03£0.01  0.07+0.03  0.06£0.01  0.15+0.13
Cao 0.21£0.11  0.19+0.06 0.13£0.05 0.31+0.13
Cro 0.01£0.00°  0.02+0.01** 0.06+0.0*  0.05+0.03"
Caso 0.12+0.05  0.13+0.03  0.17+0.01  0.15+0.02
Carions 0.23+0.01°  0.23+0.02° 0.56+0.01° 0.29+0.02°
Caso 0.13£0.07  0.07+0.02  0.06:£0.0 0.2+0.09
I8 =] 733

Bl 38.3142.93 39.81+1.17 37.52+0.97 40.37+2.76

total fatty acids
VE: [FATEE LR R FR 4 R A7 7E 1 3 22 57 (P<0.05).

Note: Values in the same line with different superscripts are sig-
nificantly different (P<0.05).

X URF AR T-SOD i M, W& T HAM 3 41
(P<0.05) . 5 M 3L L W) par HL 407 4% 1) % o JH e A
ACP G PR, 3 i T HA 3 41(P<0.05)(3& 7).
2.5 FNgyEITHRXT EE E | B RO 52 h
FREHZE AR, B X R A FRFE K (AR B 20 37 AP
FERS BN ERFE 80wy KA, F R i H &y R A
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T A AT 5™ M o4 4 PR ML S SR SR A L LD 2H 23 R 8 RE T 14 52 i) 75

S8 EL I AL AR A Xk B ko e e A TR A2 4T
HAFTLL, XFHR 4 FAE T ZE K 10 min (B 1)

RT7AEIRA[E] g H4h A5 B L 40 SR Xof R 4F 4R B B BR Y
BBE Y LEE(T-SOD). B 4B ELEE(ACP)F0
W MR ER B (AK P)BEIE 7
Tab. 7 T-SOD, ACP and AKP activity in hepatopancreas

of Litopenaeus vannamei postlarvae fed Artemia nauplii
from different origins

n=3; X+SD

X HLBR = b origin of Artemia cysts

16H5 item KR L X SR
Great Salt Aibi Lake Shuanghu Bohai Bay

Lake Lake saltponds

T-SOD/[U/mg(prot)] 11.78+0.95® 9.45+3.09° 15.62+2.83* 9.38+1.51°
ACP/[U/mg(prot)] ~ 0.49+0.10° 0.72+0.02" 0.52+0.10™ 0.53+0.09"
AKP/[U/mg(prot)] ~ 0.33+0.06 0.42+0.02 0.35+0.08 0.38+0.06

e [RIFEEE b ARAS R 3678 21 6] 77 75 535 22 57+ (P<0.05).
Note: Values in each column with different superscripts are sig-
nificantly different (P<0.05).

—_
(=3
(=]
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Fig.1 Cumulative mortality of Litopenaeus vannamei post-
larvae fed Artemia nauplii from different origins when being
exposed to high salinity stress
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cantly different (P<0.05).
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Effects of Artemia from different origins on growth, muscle composition,
and stressresistance of Litopenaeus vannamei postlarvae

XING Mingwei, DENG Honggang, GAO Meirong, XIE Yushan, CUI Zi’ang, SUI Liying

College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China.

Abstract: Artemia is an important live feed in shrimp larviculture. In this study, Artemia nauplii hatched from
commercial Artemia cyst products originating from the Great Salt Lake in the USA, Aibi Lake in Xinjiang, China,
Shuanghu Lake in Tibet, China, and Bohai Bay salt ponds in China were fed to Litopenaeus vannamei postlarvae
(PLs) to evaluate the effects of Artemia feeding on growth, muscle composition, and resistance to ammonia nitro-
gen and salinity stress on the shrimps. L. vannamei PL5 were randomly divided into four groups. Each group con-
tained three replicate tanks in which 1000 PLs were stocked at a density of 50 PLs/L. The PLs were fed newly
hatched Artemia nauplii from different origins. The initial feeding ratio was 100 Artemia/(PL-d), which increased
by 10% per day during the 15-day culture period. The results showed a significant difference in biometrics and
nutritional composition of Artemia cysts and nauplii from different origins. Those from Shuanghu had the largest
cyst diameter, Instar I nauplii length, individual dry weight, and the greatest crude protein and crude fat content.
Additionally, they had the greatest arachidonic acid (ARA), eicosapentaenoic acid (EPA), and docosahexaenoic
acid (DHA) content in shrimp muscles. Although feeding Artemia nauplii from different origins did not result in a
significant difference in survival rates, body length, muscle crude protein, or crude fat content of the PLs (P>0.05),
significantly higher ARA, EPA, and DHA content was observed in the muscles of shrimp that were fed with
Shuanghu Artemia nauplii (P<0.05). Furthermore, the highest total superoxide dismutase (T-SOD) activity was
obtained in the hepatopancreas of shrimp that were fed with Shuanghu Artemia nauplii, whereas the highest acid
phosphatase (ACP) activity was observed when feeding Aibi Artemia (P<0.05). There was no significant differ-
ence in alkaline phosphatase activity among the groups (P>0.05). Moreover, the shrimps that were fed with
Shuanghu and Aibi Artemia had better resistance to high salinity and ammonia nitrogen stress, which may be re-
lated to the higher DHA and EPA content and higher T-SOD and ACP levels in the shrimps. The outcome of this
study provided evidence for the effective application of Artemia with different origins in L. vannamei larviculture.

Key words. Artemia; Litopenaeus vannamei; nutritional composition; growth; ammonia nitrogen stress; salinity
stress; enzyme activity
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