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3. EM AL X REBH A RAF EM 251907)

256616;

WE AR ETHRMBEGM. 6/d. 9d. 12/d #2 15/d), #HALEZ (1, 3. 6. 12 F 18 h/%)
Fadh b RAT R, PRI, E R A A R 2 1h) 5 L4k % bR (Litopenaeus vannamed ) ff #F
AKAE . BHRERRNXAZ, FRERET, FRGZAMEE., R ERB L TRABILEY T
BT RPFITNEKRERT . EHFHFEEREP<0.05), 65 8EKMER . BHEHfFEER
EHE, REZN@EN 3~6/d, EiZHMEECEN, FIHFFETHE 7407%~78.83%; #H 11
FABLod B, FEFEREETHREP<0.05), E4, HUEEAE 15d 8, FiEERXA 43.37%;
RS EESHEFERMFELNEE TR, A E> VAR, FIRTREL 50%; MER
WHEEW K E, FIREKEE bk, BMUEEN 6~18 Wk i, £ KFEEFRE, OHEEN
1.48~1.51 mg, HHMAMFT XN F @, BB OFEGE N, &M REMEEEM TR A F
HEMN, FEHELRAAEREA>FHEN>FHE A>T, ZoH R, FIENERELNE
A 3~6/d, mAEBMNEE N 6~12h/K, FHEAfEREHEAEFY TFTRERETE N PRGF
ER, AFRBLFE TN ES AR AR RESNEE, SR EREATR, FETL
IR X EF G SR IR AL A AT, O FLANIE XA A B 2h (AT A PR SRR AR T b
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R KA S B L R RE RS 2009; HUATARAE, 2012), DA R K PR GE A R

B IR [, — B /K = FR B 2 S 85 A ) 2 A
FER OGS (H E RS, 2012; FHHE4E, 2017, 22R4E,
2018). FEAN[A]ERBE MR A 1F B SRA AR P2, A
JEH B AETE W B 25 5 (E HFR %, 2006; 25 75 4%,
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WR R FRFEAE), AT LA o s R KA B R AE 1Y 1 a0
RE . PR = | SHRA R &Pl 2%
[ R0, X A0 2 oo N R B FRF Z5 44, 2 E b 5kl
PR AV AT A A R X,

JFL 4 1 X5} M (Litopenaeus vannamei) X FR 7 36 H
SR, J@ TR MEARZS, W23 B 0.5~78(BRak AR 4%,
2003), HAAAERKHBE . PUm I . Ol R R A
TR, P E SR ARSI S i R P X Mt
FLAR X IR B AR 3 s F R AEIN . IR AT .
AR ERGAR  BRER . AFEF . GIERRIERER 8 B
B, KRB W B ERARR], AFERE TR AR
TG L P AR R ER BT I, AT SRR B Ak, DAE
THMABII, —MPRICERAE R brofl o AR 20
AUER BE AN [R) S a3 A IR AR A ER AL bRk (225 58
4, 2009) AN, Bl FE PSRRI A AL S FUET
AR BIHE) R, RTRFRFE AN BRI BR 15 G 1K 7
B, IR IK ST AN 2 FR K SR E AL A X R SR - e
Tt RRE SRR TRE P E S . YT, 7SRRI LGN XY
WP AR RO SR R, O A R A A
G AR ATE ) R, A B w5 v ER KA T 0 i 0 %
FERBREHSE R R re o, R, BB
WREE . FhACE R AR Ay SOR R i n I, H T,
FE] PN A FLAA % MR AT MR PR AR b R FIIR 7K SRR 52
B2 (FEEME, 2016, AHHFE, 2014; HBEHE,
2018), SR, RTFEAIRHAIIFTTE D, X AR =
RO B BE | B TR (] 9 A S A 5 v A UL 4 o

AW LA LGN X ERAT AR A B SR X 42, i
ANFERERAR R | ERAb B Rk =, AT AR
AERPERE . T I RUENG 3, IR0 R R ER L PRoRL )
fan AR B L s B AR L T L, BEFEE LGN
VXTI 2 R 85 AR W2 I, R SR AR A e S
HEFES

1 MR57FE
11 SEEtm SR

F 2017 4F 4~6 e 1 17 0 IREHT X 1 2% 77 5 )
B R B/ RE B A0l KA1 VEREE 5 TR 2 BT
SIS B A TAF AR ER AL SE G, S50 F FLGA I X R A AR
BAARE R AR, RS SEST | ERREEK . A
LA I AR R K R P4 AR, AR
(0.515+0.022) cm, A K (1.3+0.3) mg, L4 HIHEK
2 uE . R . BEAALER, SRRt K S A T
30 K PR 2T PR FCARAS , (AT AL EE 1 d.
S Yk B AR 7E(31.040.5)°C, pH H 8.0~8.5, JGHRJE

WIS 141 @ 10D, LA, WARRTE 5 mg/L L
Fo mERIAE A TR MK i L (Artemia salina) L TEF
LB SR B 46%, HLIENT 10.6%, H£F4E
1.8%, HLKIT 13%, MR 2.3%, K> 5%), HK
FEWE 5 Yk (07:00, 11:00, 15:00. 19:00, 23:00), KB
MR AR, A AR P (R A TR K
3.2~5.0 g/m’, FRAFEMEME A K B 5~30 H/d, Hik
5 R 2 Rl 4 R S o 5 17 100 LA 3 23R B R 3 )

WSS 1 h 5, IEBRERIEAZEME, 3 d K 1R,
oK &R S 173,

12 =EIigItT

121 & HPRE E L SCEYTE 100 L (8
B F AT, B 3/d. 6/d. 9/d. 12/d Fil 15/d 5 43
RREE, BABEER 3 P17, 3815 ks, A
AP FE A BE 55 1Y P4 JATIF 1000 J8 . A4~k 1kt
B hEEE 30 #£7FE 60, Jimt 13 d, bR
6 h/iR o BAEh bt FE R mIBRER L=, Hrb, 3/d
REFRAER FEAS AL N 30—33—36—39—42—46—49—
51—54—57—60; 6/d KbHELAEREAS LN 303642
—48—54—60; 9/d AbFRAYER FEAS (LR 30—39—48—
57—60; 12/d AHMEREEAELS 30—36—48—60;
15/d A B BE AR L 30—45—60,

122 ZFHHBlibik B Lk SZESTE 35 cmx25 cmx
20 cm HEIBRFE T, E 1. 3. 6. 12, 18K
S5 AEMEEERE, BABER 3 AT, 415 A4
AbFRE RS AD PR SRR ST P4 HHATEF 200 2.
3 o o) K A v A R R RV K I T, SRR K AR
ERRE T 30 $RTFZ 60, T /KGH FE AR fb 38 1 I 5 K [
PSR ERAEbR RIS R 13 d, Eh kiR N
6/d, HeA-ERAb TR B B R AL T =

123 #HALF XL SCEGHE 35 cmx25 emx20 cm
AR Tk T, FREEKIARER B 30 $2F 2 60,

Dt 15 do B 15 d EFPFRAHES RIS 5k 3 AN EL,
BB S d, ARlbRERATHICGE 1~5 K). THICGHE 6~
10 X). JFHIGEE 11~15 K)o ScgfeEhtbmt a4 5 5
I FAFERPRALY 3 A B Beh, SEATIESE S5 d iR kiR
1B, 5k an sk ie =X hiIshtb =X . 5
e, AN E R, BaslF 2. 5.
8. 11 Fll 14 d BF#h4k 1 IR, E2KMEERERT = 60,
FRRIRACIEE ]y 6/d, FHALEE N 12 hik, BFEE
R 3 AFAT, 15 0B, A
KL S5 P4 JHATEF 200 B .

1.2.4 F¥FE AP ZAFE e 3 1 B N A2 /N
PIopsese | IREE | RR T iR, AR
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I N R, W B RS S S . AR ERIG
FE T, RS LI 2 Mokt s Rm

ik 1 BU50 BATER, AEAF MK H
IR, FHFIET B B0 B3 sh 2 KA, it
IKARTE e , AHAFRRE S Tarh e, RpKimfi sz
BF, B A% T LT IF300 7K i 30 B A A A 9% 7 i 7 fedt
AP BERSIVEEOT, (D H AT IR K i 80 R i T
ECOR AT AR 5 FRIed0s 7K it o B A ) TR LR A, AFER A
PN Fh A5 R, R ATF RIS ) AT s S o

ik 2. BU100 RBATER, CE TR o
F, FE 10 min, JPEEAR T, A5 F>80%,
AHE L AR R . 3G SRR R ARG R 30%~
80%, MG JTERAE A BIRSET A, FIER
<30%, WFIE R G TS R
1.3 HIFENEMIZR

FIr A SEER 3 TR E AL 15 RBATEFA IR
FVATE, SCIRES T, PRI 8 Ak LA MR A8 A A ik
0, ITEIAPOHAAETE 2, IF X BATFIRE TP & b
e, D B AhE TR .

14 HIESIT 54038

SO0 KA F V- 24 (B 55 i 22 (Mean=SD) s , Al
FH SPSS 19.0 i t-4K {4 #E 47 B K 2 5 2243 1 (One-way
ANOVA)LL % Duncan 2 8 0 AAS 50 50088 25 5 1) 1 3%
P, DL P<0.05 MR WE.

2 HERE5HH

21 BUBEENALAEMNIMFITEREZBEMEFEER
A9 i

MR 1 FTLLE Y, BB SR B2 R, AFERe
R IE I 2 eI S AR R E, kiR 9/d
Bf, HEE AR RS, EARIRE S 6/d F1 9/d Pk
T[] 4 25 R B 2 (P>0.05) s AL IR 4 15/d i),
FPUF3E i AIC, AR fe 1, 5 LA 45 A B 1) 35
255 W (P<0.05); RAIREEA 3/d B, fFIRAE K
FERE , SEALIREE N 6/d AbFRIR] 2% 5 i 2 (P<0.05),
A5 EALIREEE R 12/d ZbH A 22 53 K 28 (P>0.05),
FEIRE N 6/d Kb PR 3% B & L 3/d BHZ & T 8.52%.

&1 EMEIREE I FLAUE I EMF TS E S FIE 2T

Tab.1 Effects of salinity domestication gradient on the weight gain and activity of L. vannamei post larvae

IiH Items

HhALIE A Salinity domestication gradient

3/d 9/d 12/d 15/d
T Weight gain (mg) 17.6+0.2° 19.1+0.6° 19.4+0.4° 17.2+0.7° 15.2+0.4°
{FHFE 1 Postlarvae activity i Strong i Strong Bk Medium 5 Weak 5 Weak

TE: AN[F) A BRER [R5 T2 AR [F) 7 B 22 53 36 (P>0.05), AN REAURR 22 57 .3 (P<0.05). T[]

Note: Values in different groups with the same letters showed no significant differences (P>0.05), different letters indicated

significant different (P<0.05). The same as below

WA, BB L RTAL, B SRR R TR, fFRE
FEIE R RIS TR G T R MR A7 15 R
KA, HACIEE N 6/d AP Frm, 15 78.8%. ih1ik
WEEE A 3/d R 6/d A B TH) 47176 38 22 S AN Wi 35 (P>0.05)
AR EE>6/d B, fAIE SRRV, HIIEE N
6/d 1 9/d AbFR[AIAFTG 38 22 7 A i 25 (P>0.05), {HER b
W2 A 6/d A1 12/d A B[R] 25 5 . 3 (P<0.05) .

TERANEG 1078, ERAIEEE S 3/d F 6/d B, AT
RS 758, (HERBIREEE A 3/d AL BR B SR SR N 45K
A EIATER YL, DRI B, AR
W2, MBAREER; RALIEE R 6/d i, fFUFFRM
RUf, B ERAIREZ TG, (FERE R TR, £
FRUREE S 9/d B, B IREALSE , AFEFAMARNE 158, Z
Je i R s ; ERARIE S 12/d F15/d Ab PR,
5 9/d iR AR LAl EIRERE RS, AU

ST AL IR H AL A (L LA BLAFRE R S,
HREESS0 I, AFURIE 0I5 FWE . ETRE L TS .

100
< 90
Ss0p d o ¢
& 70
£% b a
20
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O n L L n
3 6 9 2 15

EHAVIRE Salinity domestication gradient

BT Fh AR BE X PLAN I X A IR A% 56 1 5 il
Fig.1 Effects of salinity domestication gradient on the
survival rate of L. vannamei post larvae
ANF AR R 22 57 .2 (P<0.05). TR
Different letters indicated significant different (P<0.05).
The same as below
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N 2 Jr7i AN [) R AR B X6 FLA 35 X MR AR Y
WEE A, BEH SR AE R T, PR
IR e T 5 AE R AR E B H o R A BE X AR
PR R R, ERACE O 1 /IR A 3 bR
b b B ] ¥ 2 5 W 2 (P<0.05), Horpr, ERALEEEE N
1 WA A SR AR B W, HLS A A 2 ) Y
W E R 22 R (P<0.05), TEMERLEE T, (T

*=2

HHE N 16.7 mg, HIHME RN 1.28 mg, thfbll
3 WIRF 6 W/ A B A A A A R 25 S 0
(P<0.05), #FHhALHEE>6 h/R I, EhAbH B XTI A4
TG R (P>0.05), HIHE RN 1.48~1.51 mg,

FER ARG R, AL 12 hRIG B
BOE R, 155 81.7%, 1 h/U Ak FH ) I SR ARA
H51.8%. SERACHEET , AFURAEIE R ST S a B
Ry, mTs 3 i s BURAR YO 12 h/AR>18 h/ik>
6 h/¥%>3 h/i>1 h/ik (& 2).

BRI BE X LYY R X AT AN E B FE SRR

Tab.2 Effects of salinity domestication speed on the weight gain and activity of L. vannamei postlarvae

i H Items

AL Salinity domestication speed (h/¥K)

1 6 12 18
HAE I Weight gain (mg) 16.7+0.4° 18.2+0.7° 19.4+0.5¢ 19.3+0.2¢ 19.6+0.9°
fTHFI%G 71 Postlarvae activity % Medium  #5% Medium i Strong i Strong i Strong

TEIE 2 Survival rate/%
o~
(=)

C ¢ 4
80
70 b
60 a
50
30
20
10
0
1 3 6 12 18

AL B E Salinity domestication speed/(h/¥K)
&2 A Bk PLAN IR MR AT A I 25 A5 )

Fig.2 Effects of salinity domestication speed on the
survival rate of L. vannamei postlarvae

TEAFURE S J5 AT, SR RE P, A 8RB R B
R, B R, MBLIR . s H AR,
AR, ARSI AR, SETRE LT . ik
EE>6 K, AFURR R I T2 i, 2 kb
APV RIES S R A N S

23 BUAXFAAENIMFNERKEBTMERER
A
MF 3 ATLIE H, $h4b 7 s IR A KAA  E5
W RUAERALCER 1~5 K)H AT oA Rl i &8 T

AR LR 6~10 ). J5 IAER A3 11~15 K)FIfal &
Ak (P<0.05), AT HAL LA ER L 720, AR 1L
S S T AT A R ) B ) PN 58 AT I ) A A
B, FEFIR ISR RPN, A UK BT ] Ak T4 = 1Y)
AR AR, WEE 2 RE ROk T A BB B R
WL, ARKHE NS xR eI, AP IR AR
HFLRTHIR S TSR B R R, PR R BB, s b fb s
fEJG , AT MR EE Y 39 K B B i 0 R Ak 2 1R = (P<
0.05), TKEHINT 33.07%; XF Flaifb =, 1
WA AEFTI . P A SRR B, AR R
T TR A A I ER A 2 oy X IR AR, T
W R A TR 5 0 N AR ARARL , 196 Ak L ] %) 1 ot 2
SN 2.3 (P>0.05).

AT R , B AT ] B )5 3E , AR5
BIHE  AERT ISR A TR AL, B AR ERAS AR DN,
XL BE SR AR T Z e i, R EB®RE, fA15%
AR TS AR AL A ] PR Ak (P<0.05) ;3843 )5 A%k
fE Rl B ER AL , AP HRAE 15 SR 43 18 2] 70.5%F1 77.0%,
TR 7 U AT IR TR R0 1Y 2.04 £5 R 2.23 4%

FEAFURTE 1710, Z AR R B R B 52

#*3 HUFAN PR IMFEMEE S FE NN

Tab.3 Effects of salinity domestication mode on the weight gain and activity of L. vannamei postlarvae

Ak 72 Salinity domestication mode

TR e

HH - Ttems ESEAI _ S Il i
S Medium-term L L
Early salinization o Later salinization Interval salinization
salinization
WATE & Weight gain (mg) 12.7+1.2° 16.9£0.5° 19.9+0.7¢ 20.5+0.3¢
fFHF{5 71 Postlarvae activity 55 Weak 9% Medium X% Medium 3 Strong
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B3 ER Ak 5 ZO6 LA X B AT BR A7 375 SR 114 52 1

Fig.3 Effects of salinity domestication mode on the
survival rate of L. vannamei postlarvae

Wiy, SR O FR B 8] B R A >R W 3 A > b 1>
RTUIER A o AR R AL I 18] 5 4SR50 0 AAF IR AR 7735 5
FAAEIEAISE R AR, Bl SR AL N [ A S 5 s el B, 4R
AR, AR BB LT o kB i 9
PeEh BE RNy B ARG Tl R B e f R A 5 2

3 it

ERE IR XTI A K | AEIE I E B R FERE
B PLYA e X UR R B 8 4% (0 e A s D), 3 H R P3~PS
WIFIR, 2833 13~15 d 5 3R B I A e 3001 Fh b
A, (230 NN R FRAE AT, BB R ORCSR IS A
R, AR R SR, WEKEERE, LA
WA S 3 SR AL Bl 6/d 1 9/d; MAETR R F
BB EIR By 3/d F 6/d; L4 2% EAE K E F AT
RPN E, (IR SR L IR A 6/d. EhALiE
JE>6/d i, BEE ERALIRIE I THE , (FIMER R E T
F%. Saoud Z5(2003)iNHy, AMNFRIREEL AWM, 4T
A SFB BN, A7 UF 2 MR PRI R B e 7 38 B R o
o BN A 2 1 S AL AR 9 92 i 9K B 98 o R S B A 4 o
B, DIMERRARMAR N IR BE RS E . FEE U, MEhfbiF
it n] Bl A AR PR PR £ L L35 05 TR g
AR, MZHEANESEOVUATERARL, 20E
JHFRAE AN S R GE 0 A, B 7 B IS ] A 4B 4G, AT
WA R B NG . BT R T

A A = T BRI SR S R A, R B 58 AR
FEAE T HE A NP HR R0 S5 1 o 7630 0 8 A8 3k 1 5 [l
PO, IR AT S R T A BB R T e AL RE RS
N, ERESE1991) N, R X] B 5 AR I I v
N, X AR I N A Y . B A AF (2004)38 3 X L
YA IR R AT AR IR A T 8 RS B T 5% S TR, YR Ak 3
PR A i PLGA i X B AT A A A RE RO T
SEMAAT IR AETG 3R, e ) 3 Ak 8 i R 1l £ 7 0 1 A
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UKy LN NS LGS I (95 BUN L Lo ¥ B s

e —E R L A K, AP R, bkl
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AL FRAH BT 1) S5, ER AT [a] [A] f5 i 3 6 h BE A
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T E], RS R AR ERE RIS R
FETTBRER AL 7 20, A 30 38 A — 94 B ] [ B A 1
P A B AEBALAE, DA SNSRI S . BT
UL, FFURER Ak bR i A2 o BT 4 B 0] () B B T4 v
AR .
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Effects of High-Salinity Domestication Gradient, Speed, and M ode on Weight

Gain, Activity, and Survival Rate of Litopenaeus vannamei Postlarvae

ZHAO Yuchao', LI Yuquan1®, SUN Zhenpeng', WANG Shusheng’, FU Ruijiang’, ZHANG Shaolong’

(1. Marine Science and Engineering College, Qingdao Agricultural University, Qingdao 266109;
2. Binzhou Fisheries Technology Extension Sation, Binzhou 256616;
3. Beihai New District of Binzhou Haiyuan Aquaculture Technology Co. Ltd, Binzhou 251907)

Abstract To investigate the optimum high-salinity domestication gradient, speed, and mode of
Litopenaeus vannamei postlarvae, a salinization experiment was designed. Salinity increased from 30 to
60. Different high-salinity domestication gradients (3/d, 6/d, 9/d, 12/d, and 15/d), speeds (1, 3, 6, 12, and
18 h/time), and modes (early salinization, medium-term salinization, later salinization, and interval
salinization) were used. The weight gain, activity, and survival rate of L. vannamei postlarvae were tested
during high-salinity domestication. The results showed that the different high-salinity domestication
gradients, speeds, and modes had significant effects on the weight gain, activity, and survival rate of
postlarvae (P<0.05). The optimal high-salinity domestication gradient was 3~6/d; the survival rate of
postlarvae remained at 74.07% to 78.83% in this gradient. When the high-salinity domestication gradient
exceeded 9/d, the survival rate of postlarvae decreased sharply (P<0.05), and was only 43.37% in the
high-salinity domestication gradient of 15/d. In addition, the rapid high-salinity domestication speed
decreased the survival rate and activity. When the domestication speed was faster than 1 h/time, the
survival rate of postlarvae was reduced to nearly 50%; as the domestication speed decreased, the growth
rate of postlarvae increased. When the high-salinity domestication speed was 6~18 h/time, the daily
weight gain of postlarvae was stable at 1.48~1.51 mg. The later salinization and interval salinization were
superior to the early salinization and medium-term salinization regarding the postlarvae activity and
survival rate, the postlarvae activity was as follows: interval salinization>later salinization>medium-term
salinization>early salinization. Overall, the optimal high-salinity domestication gradient was 3~6/d, the
best high-salinity domestication speed was 6~12 h/time, which will help postlarvae to reach the scheduled
standard and achieve the target weight gain with later salinization and interval salinization.

Key words Litopenaeus vannamei; High-salinity domestication; Growth performance; Survival rate
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