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AEFHBE, D 0% FAKBEFITRER
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SriEER, MK E B E MR, TE b AN

., MG ARESR, KNt EXESR
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2.2 ERHHENFaLERK EEKEIHER
ERPEMAATFANEK BE. TEHFE
EHHR(P <0.05), MHEREHHORE, 24
PR FAERTRR(KR2) . 30 REBEKRGE, X
BHAHLK BE TEBERTHMAEH(P <
0.05),8 Hit5 10 B PR B AT AT Lk
FEABREREER(P>0.05) YURHEKSH
fFaNFEEREEER(P<0.01),
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Table 1 Change of length, wet body weight and dry body
weight of hybrid sturgeon larvae

e Ef/mn R /mg FH/mg
Latch Tetal lengih Wet body weight  Dry body weight
0 10.4 £0.3 15,39 £0.74 7.18£0.25
2 12.9 :0.2 18.72 +£0. 68 6.48 0. 19
4 16.0 0.4 24.53£1.48 6.23 £0.13
6 17.7 0.8 31.53 £1.57 6,10 +£0.21
8 19.0£15.0 37.91+3.82 5.23 0. 18
10 22.3+1.3 51.60 +4.25 6.85+0.28
12 4.1+1.2 61.57 +14.58 7.58 +£0.32
16 33.4=:1.6 129,09 £36.09  11.12 0,37
20 40.6 3.5 381.10 £20.58 38.1515.48
24 48.6 3.0 677.10 £56.29 81.76 £7.15
28 60.8+5.3  1050.20 £248.73 139.02+12.39

%2 TERESARTVNFLEEKNER
Table 2 Pifference in growth of hyhrid sturgeon larvae in different groups

F g d L f S em BE/g FEsg

Initial feeding time: Total length Wet body weight Dry body weight

& ( Contral } 5.75 +0.79% 1.0502 £0.2721" 0.13002 +0.03602°
& 5.43 £0.46" 0.9160 +0. 1869" 0.11368 +0. 02360"
10 5.24 +0.57" 0.8434 £0,2249" 0. 10213 =0.02723>
12 5.22 £0.24% 0.7752 £0. 1083° 0.09092 =0.01270°
14 4,03 £0.60° 0.3854 £0,1251° 0.04376 =0.01420°
16 3.28 £0.32¢ 0.2133 £0,0458° 0.02459 £0. 00528°
18 3.06 £0,13¢ 0.1634 £0.0195° 0.01802 0. 00215°
No { Starved) 2.22 £0.05° 0. 0388 +0.0028° 0, 00218 =0 00012'

¥ FRNARFESERERER(F<0.05),

Note; Different subscripts on the sume line means significant difference{ P <0.05).

6.8.10 A k44 R4 A i f ik AR L AT H B R
BEER(P>0.05)(F3), T 14.16.18 HEHHMR

HY LR EMAKSIEEOSRAARERR
(P <0.05), YR AEKELRS SEEREBTT
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Table 3 Biochemical variables of hybrid sturgeon larvae in

different groups %

Fa g rgatiEd j & HEG $RR B
Initial feeding time Moisture Crude protein  Crude lipid
6 (Conirol)  86.76 £0.25° 9.53£0.12" 1.64 £+0.07°
3 87.37 +0.32° 9.49 £0.09" 1.59 +0.08°

10 87.89 +0.19° 9.61 +£0.11° [.62 x0.05*
12 88,27 0,28 8.95 £0.08% 1.56 +0.04%

14 88.64 £0.26" 8.42 £0.09% 1,60 £0.03*

16 88.47 £0.35" 8.92 10,13 1.48 +0.06°
18 88.97 £0.22% .17 £0.14° 1.56 =0.04%
No(Starved}  93.91 +0.32* 4,28 0. 117 0.57 +0.04¢

Ik AREPa L ARESRRRERERBH(P<0.05),

Note; Different subsuripts on the same line meats significant difference
(P <0.05).
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FREH F 10 BB ST R B, H
HHAKBIRMRE R 8.14,12 6 .18 16 0 #A43184
(F4), FEREATEWETREHIAENKER
B2 R4 RN, L FERESR, BT AaNE
ARETCES FRBOIUREF &, B L HRBa
W FaHLETHERY. RTERRTE. &
BT SRR BT R RTE R MR, JUR
AFAaEBEE0~19d B R EEE,2045F
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Table 4 Changes of daily mortality of hybrid sturgeen larvae in different groups %
et d H1/d Days after hatch

Initial BH
feeding time 0-8 9~10 11-12 13-14 15-16 I7-i8 19-20 21-22 23-24 25-26 27-28 29-30 Sum
&( Control ) a.5 17.5 7 2 a5 o 0 0 0 0 1} 30.5
-] 0.5 4.5 6.5 0.5 0 o 0 0 4] 0 0 13.0
10 1.0 ¢ 3 0.5 0.5 0 0 0 0 [ 0 5.0
12 1.0 a 4 7.3 9 0.5 0 0 ] 0 0 25.0
14 1.0 1 1.5 o Q 1 0.5 [ o 0 0 18.5
16 0 1 1.5 1.5 1 13.5 3 1] 1 0.5 aQ 49.5
i8 .G 0 1.5 Q0.5 0.5 5.5 12 6.5 2.5 2.5 3 36.5

No { Starved ) 1.5 1.5 2.5 1.5 0.5 3.5 1.5 16.0 38.5 22.5 35 100

M A RRE | FET R A,

Note: The bold text means the time when daily morality peak happened.

3 vht

3.1 HTWTEEKHRAS
FERFAMERB BRI RHARERLES.
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ATEUF BN A A AR T RHEAM TR,
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EHWREN, EIR IR & R T RNESET
BAREE L RGFEET R, KPR & &R T
BELEARETT, AR ( point of no re-
) 7 AR SR R R, AT LU
WHRERR LIS, IR 8 KA K o A7e s
R, FHENERDFIAR, RRJZTEFEL
KR HE T E RS E AT A B R T T B, 2 A7 R
HILL10 H SRR E NE R, 95.0% . [F#,6.8,
10 HERREHAaEE LRSI ANZREFAEE
(P>0.05) ik AEMFEFHIERIS 4 XAREH]
Fexgmra B RRE, TR RERERR
AR BRI, R GRS R+ g
MRLEMT AN E R FHBIRESR, [FERFFO
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TR AL A F ER T AR IE D
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Table § Characters and signs of hybrid sturgeon larvae at each feeding stage

mE H#:/d Days after hatch
Ttem 0-3 4 ~5 6-7 §-9 10~11 12 ~28
HER/%
Feading rates 0 0 10 ~40 100 100 100
% Behasio #it RN EMHT M, BB
Swimming vertically Gathering at bottom Beginning scattering Scattering completely, swimming actively
EREE AT E I RaERM AR
Stage Endogenous feeding stage Mixed feeding stage Exogenous feeding stage
2/ mm
Total length 10.4 ~16.0 17.7 ~22.3 24.1~60.8
FEREMEE
% e dl) -3.5 9.2 18.2

SGR of dry body weight

3.3 HURTEHEEEWAIE

KA FERAE BN R I RTHR T, 7P 2
RANLHEKXR. B NS asE R mirE
o, TS HFRMER TR AT AR BB
BREMEE(RS) . WATHE, FEFLfE 6 X
HER BHLRRARTARE, TERRIOEK,
VARG UL F S % A RE AR A FAA R E RP R, 10
B AR RAEFAE RN — R A, T
AL RIBIES R R, KT, R A
TAF& B E F Y i ALK 0 W #E, B 2000
HGENAMNEMEE SR . MR TEAIER,10 Hifh
TR AR R RMT B ERERR, AR
SRR R AERA RERR. Bk, AKX
SF @l EIT O SRA R RLE 10 DAL,
FEMEEERRA R ERRER,
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Effects of delayed feeding on growth, survival and biochemical
composition in hybrid sturgeon larvae

SONG Bing', CHEN Li-giao', GAO Lu-jiao’, CHEN Ya-qu*, XU Yan-ming’
(1. School of Life Science, East China Normal University, Shanghai 200062, China; 2. East China Sea Fisheries Research
Institute, Shanghai 200090, China: 3. North Aquatic Center of Shanghai, Shanghai 200949, China}

Abstract: The individual hybrid sturgeon ( Huso huso ¢ x Acipenser haeri & ) larvae were divided inlo eight
groups, each with 100 inds (two parallels). The water temperature was 17 °C and the experiment period was 30 d.
The initial {feeding began at 6 d (control) , 8 d, 10d, 12d, 14 d, 16 d and 18 d after the larvae were hatched out
and the diet was the mixture of iced Artemia salina and smashed water earthworm in weight ratio of 1:1. Five days
later, the diet was only smashed water earthworm. Another group was designed as the hungry group (300 inds} , i
e. never fed. The mixed feeding stage for the larvae was at 8 d after the hatch when the feed was found in their in-
testine. It’s a crucial time at 10 d afier the hatch when the growth of larvae began accelerating.‘ At 12 d after the
hatch, the volk sac reserves in the larvae were exhausted completely , which supgested a beginning of exogenous
feeding stage. After the 4 weeks experiment, the wet weight, dry weight, total length and protein content of larvae
decreased in respond to the delaying of initial feeding time (P <0.05), while their moisture content increased.
There was no significant difference in protein, moisture and lipid content among the larvae initially fed at 6, 8, 10
d after the hatch { P >0.5). However, the biochemical composition of the other groups was significantly different
from the three groups above. The mortality of the larvae fed at 10 d was 5% , which was the lowest in the 8 groups.
According to the above results, the optimum initial feeding time of hybrid sturgeon larvae is at 10 d after hatch.

Key words; delayed feeding; Huso huso x Acipenser baeri; larvae; growth; biochemical composition; survival rate
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