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FLahERT HRE R SE A 1B B 4R RS R A 5T

EAAY REEP GEE>
(1. BEEERFKESEaEE B 2013065 2. & B ER A SHAR S R Lsh =gl pl 5
EY I RIRESRE  HE 266071; 3. PEUKFRISEFIRBEEE KU F5 266071)

HE TR AT, ¥ A & % k) & (Nereis succinea) % FL 4 % * 4T (Litopenaeus
vannamei) 3 BF AT B SRR E 60 d, I AR B B HE IR E 2 R/A(F2 41). 3 K/A(F3 41). 4
KIA(F4 )3t F I E A, A K. LM, TRARMFRRGENEET NS, §ERTED
LM ERBNNRELRNE, FRET, MALEAENE M, FONIELERHN L,
F2 41 8 # KT F4 4(P<0.05), {25 F3 412 7 F £ % (P>0.05); FIF M E R mAEKIEK E 2 L4
R BRESEE, BELEEMEEZRP>0.05), FERNEBEAENEAFIHGERFNE, A0
B, VR IMAMRE, RF 4R hE, BRGETMMERE., THAEREAE, HREHK.
1 7= B A PR 00 JE 30 T B R (P>0.05), EIMMANEFERAR S AL HMEA. M. Ko
A EM A FRERERE i B m(P>0.05); F2 AW EE G i E B EKT F3. F4 4
(P<0.05), A [ SLa 40y § & g B A i BevE ) T B & 1 £ 7 (P>0.05), S4aRARAWERME
PR, EWEMEIRANT, LGB IF F I S5 4 1A & R AL 0y 28 B AR E N 2 K/d,

ES i an

hESES S396 XEIRIRAE A

JL4 5 U (Litopenaeus vannamei ) H A A Kok |
BUNLCHRE T | R BREE S | 2 AT AR 29I TR S A,
S H T BRoK 7 i T 3 R A 2 3R R A TR 52
WA, 2t JLER L RS, FLANEE X ER B 2l
T [ fe 32 A R AR SR B AL AP (TSRS, 2005), [HE,
) 247 X W 1 B 7 I A 52 R R e DR ) AL i
A (FRTK 5, 2012)

ARk 5 R AR ) R M S TR 7R BB Al A 7 R R
) S5 DR 38 (40 ST 45, 2011 iff 7 3 B A4 R 4% 1
B By T8 = SR MR % | TRDRHR S A
ST, I R JRE S VEDRE B TR 2%, DAl 2 o 5 5 B B

WENE; EK; LFMERE; HAOBEES;, LAENITER
XEHE  2095-9869(2018)04-0074-09

)75 44 (Burford et al, 2001), Rk FC(2012)F 75 11,
SRIPTEVER & B S G R b, T B FE K= W TR
fgit, JIFREAR. HEXKENHEYRMERKELE .
PR, BRI 3 P PERE AT R DR UE S5 IR 1E B0 19 5 7
Tk, HAET, 74 (Nereis succinea) & 5 iF 258 35 & it
R o E AR AR, BRI, — Mg
IMATE Y 20%~30%(5K £ ¥ %, 2017), 1EAE7= L —f
MR 4 REETEERE, BT HARR K, AMUEE S R
KT ARYRRIE, T HSE T TR TAER . B,
PR R A R 6 B B SR IR IE R B AR KB E M AR
P A Ml 8 T 5 A — T ok i A PR 2R D SRR R A
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TERR LA PLYA IR R 27 MR A ) 3 P 5 DR A B 5 75

R, PTRESEASGEI L SRR BRI Rl 05 R TR, 3R
S R P S R L ) BB B A2 3 E RELAS, A
T3 BRI T o T B, e (A i D A 7 s LA Ak
PR 5 e WA A S O R R A BT L SR AR
LA B 3758 ¥ 45 (1) %Ak (Gershanovich et al, 1992)., H
AT, NN THRRAREA A HGE , H B
i, MRAYAE KB, N ff(Ctenopharyngodon idellus) .
fifi ff1(Silurus meridionalis) , /i ffi (Lateolabrax japonicus) .
H 7% ¥8 4F (Macrobrachium nipponense) . & K )] i
(Platichthys stellatus). fi#ff(Elopichthys bambusa)Z
(B PREE, 1998; ful i %, 2003; BE5%, 2007; KK
JESE, 2009; P ERSE, 2010; IMFZE, 2011), SR,
LS TR ORI Ve ibb=A s NUINE 2 T8I0
R, ASESE A3 AT T AN (] 45 MRS 58505 FLGH TS Xof iR
RIFMFEE . A . BOPERE . RS AN AL BT T
FASEI , A7 I A 77 R 2 I e A 5 MU R B L P
R B N R

1 #REFE
1.1 SEIGSEHR

AT 2016 4E 6 A 5 H~8 A 5 H A b8y
TEBEYHEARARARNT, TLEER 420d. K
ANES) R BTAEEH:  BR R R U A LGN X I R
iR, MERR ) G A T R (41.78+0.62) g, 1A K H(15.80+
0.34) cm. WEEFETFE 7d, FRHABEIER . WG hRE R
HEAT S8 34

1.2 G AHE

121 ¥t SIS TTUATET, X R SRR Y B
IRAEE L ARBRE AN ARARIC , 00 1 SR A ) ) 4
K. RE . BEALEEREER T 3 AN FREM N, R
40 BUF, SCEGIE 3 AR UEAT N TR, Bp 2.,
3.4/, HILL F2. F3 I F4 R, BRSO
A R B ) DL % 1o SIS PR Ry v A (P M R B R
PR 3 min J5, WEKVEST), SREUM SRR,

R 1 IRIRIIE RARARET ()
Tab.1 Feeding frequency and feeding time

R R w/d N
gy SRICRQKY HO
Groups Feeding frequency Feeding time
(times/day)
F2 2 06:00 — 18:.00 —
F3 3 06:00 —  18:00 22:00
F4 4 06:00 12:00 18:00 22:00

2h JEER TR H R R, MR 30d )5, e
BT HR A A SR AR AR AR K | R

122 Fia¥E FRIH A KGR R G AT
KRR ARG, R R G0k (27+2)C,
EREEN 3042, pH K 7.8~8.0, IAfFA =5 mg/L, @A
<0.6 mg/L, WAEFREE <0.1 mg/L, /KN 35~40 cm,
FEWARICIREIA 12 ho FREEMN 2 N BRE K et (7%
KEH 3 m’, BN 2 m), B 09:00 #k 1k, K
B 45 H AR A . S FNGE AL

1.2.3 TG4 3 fo B 32 S SR A 1
" FH %) B 22 108 4 I O Ay B A AR AV 57 7002 22 R PR A
2 S A R B AN HE B 1 R s, e
TR 2 R R AT H A 1 4T 3 (B R AR S, 2013),
WERRZE G R B IR AR S, ARS8 3~5 d, #iss
BB =l A S N Nl =55 N e o N D I 0 &
Al v R A M IR R T A IR IR A AR, SR
1 A AR T Vo M R e A 81 i) — A e A g v
P28 . 22 Feith Ry AL B i, AN 20 m3ZE 47,
KA 0.4~0.5 m. PERR L B RAFIEEERZ94 100 2,
A1, RO R, AR H R

1.2.4 ikt ez g FRPERT 12 h iR
200 L A= BRSEALAR , BRI 100 L 2891 B U8 1
AARARHELEEK , R, A 6x10°#) EDTA-2Na
HKEKTWESIEE T, JHRARE 24 h AW
Ko ACHE—MRAE 15:00~23:00 A7 AZHLA, Kbk
A RS JE AR B, BCRE = DR AEAR v, A A
CREHZO0 . SIS SRR, bk O DRI AR 5Lk i (RS
e, 22:00 22, ANEMEIMES O LW YIsChe, ¥
B e P2 BT P o SRR BRES RS, R
FEAE 2 h PISERGTEC. MERR T P2 A B 4k 25 B AE S AL A
P, AR 1 h Blgh 1R, HEKH 16:00 Bk TE1 %)
WRIFE, IR NAETS T ORI TE T2 ARFER H 18:00
FEAT AR S A ORI G T g T (R Tk ke, 2012) .

1.3 ZEMREIEREINE

1.3.1 Jfeshihayit 4 THEET , TR0 gk
PRl R S G AR 2 5] Moy BOEE K . 100 ml 168
AR 5 A FEE A S ATBUKEE, 5 T8 F3
(IR LL 1000, K HLA A 25 R BV Y 77 B i FIAH R 4 1A
Fr=i . R, 0 MRS . dT . H I LIE
78e3t, FEPEAR = E | LR AR S,

1.3.2  HRRIS A I LA A S AR,
Pt e 39 B B RSS2 € B L B 7 B A S R 0 A T i
F, WCHERRARE, TR AR R AR I S R
YRS MEAR 2R 5 L B E A E 3], TR SR 4L
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22 o 1IN =1 R
14 HHRREMSWAHE

TIEE G, AL 6 FEARER, T4
FEEFR T B2 b5, BT RAE 9 2
SRER, BT UKEL b, RIS, ORAFE T—20°CUK5E
e, I T A A o

KA B (105 £ 2) CHRR TR s MRS 5 &
FHE 4 550°C iR beid: ; AR & 1 & [Chh4e
1 52 (Foss Tecator, Hoganas, Hidl); ML A K &&=
FHPLGE & E (VELP, UDK 142 automatic distillation
unit, VELP, Usmate, MB, & K#F).

SRR TR A (%) T 2 1 I . AR e L B T AN E
93 il 1 % 7 350K FH R R AR ) AR AR 5 T 3
e, S TR R UL S TR . AR I TS
PER MG ORI, IS & . B8
TRV A i 11 375 T 34 FR AR SO A o B, 1 Tl % 7
GE S AE pH. 3TCHMT, BErEH D &AM
BB B AEr B MO BEAR A, 0.003 B 1 ANlE
B, 5 A S A S R s AL BV A
3TC TR A R E A B AN | pg ZHEMR A 1 A
TGP, TR B (AMS)IE I B L R E
1 37 CHEYAER 30 min, /Kf# 10 mg 3k A 14>
VE R WG S A . N D RS MR L FE 37°C A&
T, B A ZUER AR AR RN AR R 5k 0
1 min, FHFE 1 pmol JIEYI A 1 ANHEE I 57 o
15 ZWHENSGITHH

A AR R AKX T

H % & & (Daily feeding amount, DFA, g) = (X1}
TR )/ SR IR RL

14 F % (Weight gain rate WGR, % )=(ZA KK E -
IR R x 100/4] 4 1A 5

PR 4 K R (Growth length rate, GLR, % )=(Z& K
WA AL x 100/4) IR KK

AR 77 U (Relative fecundity, 10°/g)=4 7= B/

R INNGEY

J¥% 4k % (Hatching rate, %)=4%2H Jo7 AR AT T4k
SEEAPER X 100/45 21 [R]— SR MR A= B 1 A T 1EICT- 350

TCH G R 7AE 25 (Metamorphosis rate, %)= %
IR AR B B0 24780 x 100745 40 A0 W 1) TG 75 2R 1
THECT- %1

M IR +5 80 (Gonadosamic index, GSI, % )=/l &
X 100/ 4R A4 5

] 7=} [8] (First spawning time, h)=3% ¥F07 YK 7= B
F14) s 220 — 252 M 47 5% B 00 HIR A 7 e 221

7= B[] ] (Spawning interval , h)=4%4H H1 [7]— ZE #F
AR 34 22 P TR B DI ) ) () 2

K H SPSS 17.0 e it43 #7745 A4 % i A3 e i A 7
K2 5 2243 M1 (One-way ANOVA), 243k 5 i & 22 7K
F-(P<0.05), WIHEFT Tukey Z 8 KK, JirT Bdii s 4
7NN IAE £ ARifE 1R (Mean + SE).

2 #R

21 ARHERBIFHERMNEMBEEMEKBZIE

ANIRISZE 4 SEUR ) DFA . W UR IR T | &R IKE |
WGR. #IH#RK . ZREKF GLR WL 2, MK 2
ATLAE W, F4 419 DFA B, ZJEHKKE F3 Ml F2
Mo FZEHEW, F2 410 DFA BEF{KT F4 4
(P<0.05), 1HY5 F3 #2257 A #(P>0.05); WGR fx
B F3 40, ik 17.56%, F4 2Rz, F2 &A%, 4
WA 15.74%F0 15.17%., FRERIT 2500k W], 3 dz
] B AT 3% 22 5(P>0.05); sREFAK GLR 5 WGR 1
I AR fb A, 3 A Z A 3 22 57 (P>0.05).

2.2 A[EIHY 2 IR 59 2R Xof 3% W B 5A 1 BE B =5 M

221 HFRFEIFE. AN FIE. AT K THANME
., mALE AN [R) S 56 4 S W Y B0 B B L AE G
FEO . JC AR T AMAREORIE LR DL AR 3. SR 3
AILVE Y, Bl AR A 0, SRR B B
S IR PR b, RErE F3 41,

®2 TRIBRMRIEN FLAEI AR E AR & % KE R0

Tab.2 Effects of different feeding frequencies on the ingestion and growth of broodstock L. vannamei

45 Hft i )y 1 KRNk B R LUNGIENS ZLRIEK PRI R

Groups DFA(g) IBW(g) FBW(g) WGR(%) IBL(cm) FBL(cm) GLR (%)
F2 9.33+£0.36% 41.60+0.57 47.91+£0.99 15.17+2.46 15.96+0.31 16.61+0.29 4.13+1.62
F3 10.58+0.30°°  41.78+0.67 49.09+0.99 17.56£1.92 15.80+0.28 16.43+0.50 4.28+0.50
F4 11.83+0.40° 41.97+0.61 48.58+1.00 15.74+3.08 15.63+0.42 16.25+0.19 4.25+1.77

T =3V BE A B AN RING 7R R R 4R A A 35 25 57 (P<0.05), A

Note: Data within the same column with different superscripts are significantly different (P<0.05), the same as below
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xR 3 AREIMIRMRITEIN FLPURITEREIT 2R =008 . 37~ E. THai I MM Rnsm
Tab.3 Effects of different feeding frequencies on the single fecundity, the relative fecundity, the number of
nauplius stage I and hatching rate of broodstock L. vannamei

451 LSV AEX 7 B i T 1A R e
Groups Single fecundity(x10%) Relative fecundity(10°/g) Number of nauplius stage I(x10%) Hatching rate (%)
F2 12.42+0.37 2.64+0.34 8.61+0.39 69.50+2.38
F3 13.04+0.30 2.66+0.29 9.89+0.46 74.81£1.57
F4 12.93+0.70 2.69+0.58 9.43+0.35 69.80+4.36
13.04x10%, FARZ, F2 4lfefik, (A3 41ZTER 223 Wik w2 |, SREh  KESE

H25(P>0.05); AHXS = IR EEETE K, (A4 2 )
TG i 3 22 5(P>0.05); AR ILTTEhR 1 WA RES
FEOR R B AR R, 3z b R S
(P>0.05); [AIFE, BEAbR F3 i, N 74.81%, &
T F4 41 69.80%F1 F2 2114 69.50%, {H 3 41 [0]JC
i 325 %(P>0.05).

222 FRGK ] IR BTSSR NGRS
IS 2H SR AR SRR T HWAMASOR N1~Z1(TE 7 4l ik
AR BOR G R T WD AES R ILEE 4, NE 4 FTLLE
H, FORIAR T AN AB b 2 15 PR 3 114 14 o 2 S v
TJE /NS, BRI F3 A SR g A 1 30 A &
J 8.52x10%, F4 IRz, F2 A%, 435k 7.85x10*
1 6.65x10%, 1H 3 4l [BIHA &2 7 (P>0.05);
N1~Z1 WANFRREWRE F3 41, F2 4k, F4
AL, 53 42 mEA 8 EM2E S (P>0.05).

A RARPERRAEEC . B iR A= ORI WA 5. MR S
AT LU Y, £5 A 2R MR A 1 R 3 5 B WA P 388 g
AR, F2. F3 Fil F4 B9 PERRFE 50 6.31% . 6.74%
1 7.44%, H 3 G220 J0 3 225 (P>0.05); 7=t
Bt B EATR BB s>, B P4 20400 7= A i) A
JE, 128.60 h, F34likz, F2 4, {H3 41z
WA 35 25 5(P>0.05) ; 7= BRI R13Y F3 41858,k 72.00
h, F4 ik, F2 Hifi%, 4394 80.00 h Fil 88.00 h,
8 3 21 Z [a] A e 35 22 57(P>0.05),,
2.3 A EIHIHZ IR S5 2 X L 400 3% ot i 55 N 4 MR 4A 4B A

A

AN [6] 1) 45 MR 23 XoF S R 4 MR (A 2 A 1) 52 i) A,
6, NFE 6 TTUAEH, FIFEIFKS &R F3 4k
=, F4 4R F2 Ko &bk, IR

R4 TEIRVIRARSTE IS FLUE RN AR 44K | BN BT SRS
Tab.4 Effects of different feeding frequencies on the number of zoea stage I and metamorphosis rate(N1~Z1)in broodstock L. vannamel

4151 JoT g T A% FRG A T IR AR
Groups Number of nauplius stage (x10%) Number of zoea stage I(x10%) Metamorphosis rate(N1~Z1) (%)
F2 8.61+0.39 6.65+0.56 78.86+2.92
F3 9.89+0.46 8.52+0.51 85.43+1.98
F4 9.43+0.35 7.85+0.79 76.79+£2.07

®5 TEIMRRITERR LRI ENREME AR IE . 407 B (81 %0 7= O (&) HA 6 52 i

Tab.5 Effects of different feeding frequencies on the GSI, first spawning time and spawning interval in broodstock L. vannamei

20531 Groups PR FE %L GSI(%) ] P21 [E] First spawning time(h) 7= BN [A] A Spawning interval(h)
F2 6.31+£0.71 184.14+16.39 88.00+16.00
F3 6.74+1.31 168.71+£19.88 72.00+21.16
F4 7.44+0.96 128.60+18.31 80.00+13.86

R 6 NIRRT 3o L 4905 3of T 555 T 4 48 A Y 52 01
Tab.6 Effects of feeding frequencies on the body composition of broodstock L. vannamei

2053 Groups 7K 43 Moisture (%) #1245 M Crude protein (%) HLAE G Crude lipid (%) K43 Ash (%)
F2 74.26+0.38 72.73+£1.04 3.46+0.03 11.944+0.21
F3 75.37+1.08 74.95+0.11 3.66+0.05 12.41+0.79
F4 74.29+1.02 74.38+0.59 3.55+0.04 12.40+0.44
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AT, 3 AR B 2R (P>0.05); IR
A SRS EA MRS MR & el
PAH RIS f ke %, B 3 41 22 8] JC B 35 22 53 (P>0.05);;
EWF RSy FmAE 3 A2 MG 2% 2 57 (P>0.05).

2.4  A[E) B R 351 2 Xt FL 4 T8 Xt T 3 4T 5 4k B iE S
A
ASTA] B 15 AT 5% P X I 2% MR g AR 7 b il
TR L 7, W3 7 RTLAE T, B (S S BE
PR R AT, F2. F3 I F4 2H A9 (G

5 7143 91 543.32, 958.27 H1 983.46 U/mg-prot., F[H
R EMIRM, F2 MRS AR 15 F3. F4 4
%5 % (P<0.05), i F3 1 F4 ZHzZ[a) )Gk %25
(P>0.05); ARG ot 2 BUARL A AR fh ia 94, F2 4
1) 19.94 U/g-prot i E KT F3 411%) 25.53 U/g-prot £l F4
ZHHY 26.54 U/g-prot(P<0.05), {H F3 fl F4 212 [b] JC i
FEEF(P>0.05); ARSI MY 8 NG R A
WA A 38 R R HA A = )T R T 2
(P>0.05); TEM R 1 bl 1 R A I 251 K5
WD IR, (R4S 2 [0 G 3 25 57 (P>0.05).

RT7 TEIE IR X NG 3 ER AR R AR T (LB R YR

Tab.7 Effects of feeding frequencies on the digestive enzyme activities in hepatopancreas of broodstock L. vannamei

415 Groups Wzt 1 10 R B
Trypsin (U/mg-prot) Pepsin (U/mg-prot) Lipase (U/g-prot) Amylase (U/mg-prot)
F2 543.32+£17.21° 26.08+1.32 19.94+0.96* 0.38+0.02
F3 958.27+21.38" 26.24+1.20 25.53+0.88" 0.41£0.02
F4 983.46+8.74° 27.79+0.84 26.54+0.68" 0.39£0.02

3 itie
31 AEEIRIRSTFINE R ERE M

o1 MR BEHE AT AR R K IR W T LA L R A
PERR R . BHH . P00 LA KRG RIE H & B ARSI TR
B EY, 2005), TEEFIAE Y, — Mo TE R IR Y
IRANHT AT S SRk 1 &, LRI R IR IR 1Y 200
o Gl B ELR, TR E .
THALM W EEHLRETS B9 A, RN IS SR B 3 14
FARRE, L, R SR E S PR (MR 5,
2012), EFRmALWINE], R E— R 2 F, —
PR e H A3, 5 —Fo R RRE . R
15 H ] 2RI, 38 4 b i 43 F] AR ] AR £
RE A, AR 4 R (Pagr us auratus)#E a1 12
Wy fiyi (Lates cal carifer)HE £ ) WGR Fifi & 43 PR % 1) 1%
S AS Wit i (Tucker et al, 2006; Biswas et al, 2010);
{HIZ, 78 H # MU Rew 2 28R K 1) B SRR
SR, AR AR O 2l AR o X & TR
FAEh I BB BTG B T AERE &, 1o /R B R R 23U
FEHE ZReaE, MM FEARAE K BB (E 4R, 2009), 4
PRkt i R I TS A AT E S A
IK =S AR K, %5 £ (Raehycentron canadum) i i
fti(Cyprinus carpio)fHFFE R, 3G fin45s MM 48 i 2
PR T RRROR, R S R P AR K A R T B
(Silurus meridionalis ) . #i|Z:(Apostichopus japonicus) .
238 K BH At (Lepomis gibbosus) AL 2T fd: (Salvelinus

alpinus) I AIFFT FE I, 38 Jin 48 PRI % i 35 4 v £ O B
ERATA A4, 2013; T 2M%, 2016; XIS, 2010;
Omar et al, 1987; falFIH 4%, 2003; Wang et al, 1998;
Jobling, 1983),

ARG R I B, AR IR EAE AT 30 d 1Y
B A D, ARG, IR DFA
B, Hb, P2 5 F3AERARE, (HEEK
T F4 41, WisRERWAE KR LTHE TS, [
FEEHZ M IE R E 2T . B IRAEQO1)IFRE
WY, TEMR B FRA T, 7 [ F- il (Sebastes schiegelii)
10 AR A AR e A K R DA R R S AR
TR AL R . AWFFEAR R BEZH Y WGR I
A PO A G 2 R LT, X
2 Yk /d B4 BT . T SRR A AR R R T HL
B R i = B AR SRR T TR A, XS
e A5 LA P 1) R o T R A P A K B A 2 PRI

32 A2 MR ER X 5% MBS 1 RE B R0

FRUR B BAE M e 5 B W ] SR IR R N R LR
DL R 2L 25 AR R AR R OC R (X SL 8, 2005), 4
W 118 B0 T e AN REAR b Tl R S MR R & R
SR I SR AR = IR . MR & B R G AR T
2, BT, S Sk IR SRR R UD 4 | 8 £ (Todarodes
pacificus) . 41 1i(Ostrea gigas) . W5 M % — B & 3%
WRR R BEUERE, Hor, WA R B (Lytle et al,
1990; Wouters et al, 1999). 2N 45 (2008) 7 M b %+
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MEFR R, HEAE S kS, 55 58.65%;
AR PN AL IR D7 T2 o 2 0 4501 38 62.21%, H EPA ATl
ARA JRE MBI R o AR FLYRIEXTIR i A
B PR BB SRR, i AR TR e
G R [AEE, RRik A S R LR (KA &R Asp.
K& Arg. %M Glu, HZ&EM Gly MINZEMR Ala)
fR3E T RIF R . BEARFA9NHEN, AT
TFERIERIE, R e R WM R R, AR EE
18, HEESREAE AR AR5 A&
PHARL, FRUFEBAYE I . AT RO . AR T
WIAARE. AR . SRR 1A%
T HIRARZS R | MRS E . 07 B[R] R0 7= B ) 3 e
FHZ IO 225, X TR i TAF R EI R
WM 2 /d, R 3 )/d K& 4)id, TE—E
FREEE Ll 2 T oRIF B M B SRRk, Hp, 2 id i
BEMRATR AR T F258 N B 57 sh i, BEAR T 3758
BAS, T EL SRR AR RE IR W E R .

3.3  A[E1#R MRS 2R Xof 3% W A 28 B B 22 11

ARBFFEEE R R, AS[RIH MR A 2R X6] 25 WA 2 1 T
WEMEEW, R 2. 3. 4 R/d RIS A SEIRR)
AR, B EHRMUR I N AR R R Y R SR A
X 5 JE B AE A5 (2003 )% e 5 6 HR 40 R A 0T 5% 45 SRR
KRR (2009)%F H ASTHER G 25 - — 3, BRI R
X AR Y R M AE B AN A AT o AR
(2007)WF5E A BR,  HE MELAT 3% tnb =5 5 e Bk £ %)) £ 1 AR 20
A, AR T R A EOR A B I 2 E T R S R R
Fasse, Ne b a0z BT, Ko FK 5 B i
R R U RS (2007) ST KB, H AR B I £ (Nibea
japonica) 14 7K 431 -tk i 1] PR R (14 18 = I B AIR . R
BT - ol ] WL AT 3 3 I 2 S 0 S R S R R
B, M &R ETE . INRIESFEQOINMEE
[ f1.4); ff1 (Oreochromis niloticus) i 5% & P, b5 M
WRT R, IR A A AT e, oK
AWK Baloi 25 (2016)HF 58 F W, MR % ik %
S EL VG v T ff(Sardinella brasiliensis) i i £ &, i
HEAMKTHRICNEZES . Yu FQ013)% H A5
(Myxocyprinus asiaticus)iff 57 1, i 5 £ AT K (1)
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Optimum Feeding Frequency for Litopenaeus vannamei
During the Breeding Period

WANG Chunling'?, LIANG Mengqing2’3®, XU Houguo™*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Laboratory for Marine Fisheries
Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technol ogy(Qingdao),
Qingdao 266071; 3. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract A study was conducted to investigate the effect of feeding frequency on growth,
reproductive performance, body composition and digestive enzyme of broodstock Litopenaeus vannamei.
Experimental broodstock were fed with Nereis succinea for 60 days. Before the start of the experiment,
the unilateral eye socket of each broodstock was placed on the eye as an individual marker and the initial
body length and weight of each female were determined. The average initial body weight was 41.78 g and
the average initial body length was 15.80 cm. The broodstock were randomly divided into three round
pools, each with 40 shrimps. Three groups of broodstock were fed to satiation in two times per day, three
times per day and four times per day, which were represented by F2, F3 and F4 groups, respectively.
Results showed that the feeding amount of broodstock increased gradually with the increase of feeding
frequency, and the F2 group was significantly lower than that in group F4 (P<0.05), but there was no
significant difference between the F3 group and the F2 group (P>0.05). The weight gain and body length
growth of broodstock increased first and then decreased with the increase of feeding frequency, but there
was no significant differences among treatments (P>0.05). Reproductive performances of Litopenaeus
vannameimel were not affected by different feeding frequency in current study (P>0.05). There were no
significant differences in single fecundity, relative fecundity, the number of nauplius stage I, hatching rate,
the number of zoea stage metamorphosis rate (N1-Z1), gonadosomatic index(GSI),first spawning time
and the spawning intervals (P>0.05). The body composition of Litopenaeus vannamei including moisure,
crude protein, crude Lipid and ash were not affected by feeding frequency (P>0.05). The results showed
that the activity of trypsin and lipase of hepatopancreas in the F2 group was significantly lower than that
in the F3 and F4 groups (P<0.05), but there was no significant differences among the activity of pepsin
and amylase in different experimental groups (P>0.05). Based on the results of this experiment and the
actual production conditions, the optimum feeding frequency of nutrient fortification in Litopenaeus
vannamei broodstock is suggested to be 2 times per day.

Key words Feeding frequency; Growth; Reproductive performance; Digestive enzyme activity;
Broodstock Litopenaeus vannamei
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