537 B85 11 1
2013 4£ 11 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol.37, No. 11
Nov. , 2013

X E%HS 1000 -0615(2013)11 -1706 - 10

DOI:10.3724/SP.J. 1231.2013. 38742

EIRBREIRBEEaFEERK EREELEEFEERNN

TN, & W, ¥, REA, FFA, F ¥, IIJE, KEL
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WE: AAKE(9+0.5)CEHET, WXL E YK BB I 2178 £ K FoRHLET
MBI, EERNER  Eh— REXTANEKA(S) MEFERELA(C) ;L Hh =, FFHRO
(X HE4).1.3.5.7.9 M 11 d#%%4, %7 1¢% D0,DI D3 .D5.D7 ,D9 fu DI1, 5E % 7 B
29d, £REF:()BHUETIdHEEFEMAEL, 4dENEYRAERL2TdHANL T
BB (PNR) ,Z# T PNR Bt g A4 EVA B, b - X B W i (2) Kk ZH & J5,D1 f2 D3 4 1
BRMELEDOALEFZR RAE T AN BERKRE;(3)EMNK I ~7TdEBY, HiEa
ek EaliERBEERE TH(P<0.05), MAEMAEEKEK, LK ~11 dff &
WEREARAEEEEEE LA, KEBAE 19 BB H, BE G 8 IE MM IR 8 E K
EALEARTHROAY ERMBEESEMR, ZELEEFNAZSE ;29 886, B ILEK
WEKEHBEMENBEEHNELE ELARS EREA NAS2FEBBLEF AN EK &
RAH N EEE A RN TN, AR EKENM RN TG AR ERKEAEREE, TH
PR AR AT & & 5 Bl WKk & Bt D8] JH AL B IR B R 8 9T T — B, YUAR B TR M KRR B T B KL B

WA R B AL R AR — F R

KB WMga,; F&; BRFRELE; £K; &8 HtE

HMESHES. Q591.9; S 965
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KK e B E R YLRE i ST
RV RFA AL, R A A EERN T2
— L MTEARN awaIE KLE R A
R, R R AERK KT R P AT REE W
i S LR B A LR e T DA Y
FHAEEEERE YW KR R,
F R I — FGVAT Sy FVAE B3 X SR I XoF LR
LR HE AR, e HAEFES
JE T B R £ 28 A K 0 B kA A o T
PUHR W 38 BT SR BB A= 3 AR 25 N HIL A AR R
MR

MR g ff1 ( Myxocyprinus asiaticus) 3 )& #87E H
( Cypriniformes) , . [ £ £} ( Catostomidae ) , il fig
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SRR A o DRI, V5 00 MR D A £ A8 LR
T A K R A S AT TSR, B AE
PR I RS fh0 £ fo0 18 1A LR M 360 I F¢9 2 A 28555 o
ST, g L BRI AR A 37 5 B SR A R

1 MRSk

1.1 SEIe#
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WAk . SE6 K R 48 h i AR K, KR
(19 £0.5)C ,pH 8.09 +0.13,DO (7.59 +0.63)
mg/L,y¢JE Wl 14 L:10 D, H ¥k 25 1/3, 3 1
W v JBRAE R BR T . I ABILIR A7 AN T 4%
T BB AT R R M ] 2 9:00 F1 17 :00, 47
W PERL Sy T A dUBREAL 24 h S R JC T 4

1.2 XWigit 51800

%Ik it — AR A SR R R 5 A S 3 B
i, N AT 7E A S 00 2 A T M B 7 d S Rl 22
TFOEE, W, AL S d B, 328 £ fd
JR G R AT 3 000 F2 43R S8 e VU4 (S) FiIE
HHEH(C)(BA3ANER , BAEH 500 2) .

BT B 3 R FRAE Ak R 25 WL %% I B A7 £ i
P S, B K B 8:00 FEMLIER 5 RYLERAT (3 A4~
F 4 ), /£ NIKON SMZ-1000 {4 fift & 55 F W %2
BT 40 R, ) Tmage pro Plus 6.0 [[{% 4031
A 0 D A AR R AR AT O O B AR

5T R S ZH M ASEE WS, B % AT 1 A A
To,C A, il k& 4 ir i HAE T8, iH &
FREET %,

BREMBRRE  NA[ 5 (point of no
return, PNR ) [ fff 1 2 I8 it 45 Y 19 07 32, A1 fa
EAkE 7 d JFhs 55K 8:30 PN S ALFN C 4l Ffi#L
15 RBATH B A 1.0 L B, W5 I8 45 4
B (HELAHN10.0 4~/mL) , 1 h J5¥AF ), &
R (50 peg/mL MS-222) J5 7Eff 45 T 47 IE 35
WMEIHAI RGBT E R, #E
S48 JEE 30 2o e ) G AT B A PN 1 TG & U B
W o AT RS R R A T G A R
BOE B ROEAT 0 B R g, G S
HAF IR B R T B R B s PR 2
i, B iy PNR'

F kit = ] b3 S5 5 vk — A
74010 500 F2 B AR R[] 1) 3% 385 /K G4, 55 3%
Ho 7T ARFEYVRA A (BH3 AN ERE, B E
2500 ). il FAF A S 7.8.10,12,
14 16 1 18 K AT B YA M, ULk AL 22 i 8] 73 531
H0,1,3,5,7,9 F1 11 d, K bk & 4K R AE kit
JRA (S 7 d,D0) (ZEIR 1 d Zb 34 (S
8 d,D1) fEiR 3 d 4b A ()5 10 d,D3) i
RS d PR (NS 12 d,DS) (HER 7 d Ab B4
()5 14 d,D7) HER 9 d A FELL (16 d,
D9) FIfER 11 d ¥4 (1 f5 18 d,D11) , %k

IR B SR 25 R, A S 6 20 T A A1 f f B
HE 19 HEEA 29 B, 40 375 1838 5C 50 25 31
BRI 19 H A1 29 H i (25 & 12 h J5
M) WA AR A B HLECRE 10 B 4K
H T E A KR, [ B 20 ~ 30 B A A
VRIG 26 W0 o 2 1 e i 0 TG AR O

AR E AP REREE SR
RGZ I i 44 (4 £ W) o 2 8 B8 R it ) 5 9K J5 %
TRGFEAF£.(10 &) & IF — DAEA  FE MR T4
TSGR 4y Z — RV Fr it 8 2 &, 78 70 C
JEAR R T 2 0 T 4 A B A R AT A 240
HOTEMGKE,

A B E T G T ML W B ) £ 2 IR
Zeng 407 M. BT A I AL BES PR 7E 25 C
AT K Z D ae AR A (6 ) W 5E 43 17
T PTG 0 A A T e R A A
BT EETE R R (U)X A T AL
B3 BB 1 wmol H AR ™ ¥ 1Y B i o 1 A Bl
PEEAL
1.3 HEE5HESF

bE AR V=430 - R/2 - (r/2)°
X,V OO R B (mm®) R UK AR
(mm) ,r 2y §P 5 B 4G 4¢ (mm)

& 7K % (moisture content,% ) =100 x [ ffi {4
M2 H (mg) - KT8 (mg) |/ ik HE (mg)

Fi 58 4 K 3 (specific growth rate, SGR, , % /
d):SGR, = [Ln(X,) -Ln(X,) /T x 100
AP X X, O IS P OCBRORE DN E S5 2R, Xl
L W I 535 2 7m 4 K& (L, mm ) FlK BT & (W,
mg) , T AHAB P U IBORE 1 I TR] B2 (d)

i Excel 2007 #4347 5 ALECHE 48115 R
JH SPSS 19.0 SE it 4k fFik1T ANOVA HR K Jj 2%
434, T LSD F SNK 2 8 [b 5046 50 2 []] 22 5%, (2
FHKFH P <0.05, Bdlaty Fom J-FBME « bR ife

1% (mean + SE)
2 4k

2.1 BREBEHAFMELTE

JRE fE A F L[ (6.48 +0.42) mg, (10.06 =
0.37)mm ], 7E /KR (19 £0.5)C pH 8. 09 *
0. 131 &H &M T, BAEMEHRBUSA
Wi

V(mm®) =0.011 7 D* -0.344 4 D +2.487 5
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¥R

(R*=0.992 6,n=210)
K, Voo sk F,D S HEE (K 1),
R 7 d J5IF H 4,14 d 5 DN o 4 0
A e, H AR B (0. 002 584 + 0. 000 071)
mm’ (n=15) ([ 1), KIS fAf iR A8 57
W2k 7 do XHE T ~29 d {75 B AT E IR
B AR B R A W AR k7 B RAG, YL
9 33.33% ;8 H R 2RI T} 70.00% (P <0.05) ;
11 ~24 H i, 91K &R YR 4E 96% LA 1,25
Hid e 2R TR, 76 27 HiRFE 2 43.33% (P <
0.05) , [ UL A 47 fa ) PNR B & A= 7E 27 H %
(R 1), PURAFAIET M 22 H i 208 7,26

25

}
|.I.|

W
o
(e}

de

BB AR /mm’
volume of yolk-sac
=
o

g
[

H 55 216 T % ik 60.89% ,29 H #4 Hf L T %
Sy 100% i 1E# $5 & 241 (C) S2 3 i ) iy Rt
BMFS5% (K 2), Fit, Wisfafra LAHE
AE SRR Z) g 19 d, AR 20 3 d,

Sl CalfrfamBaERELETHE, HY
Bl H 1 3803 0 (R 2) o W HAF e
4y MR FE O (2,38 £1.22) A/h YLK A AT
fiAE 11 ~ 14 HpF 8 im iF (18.98 £3.06)
A~/h S8 3 T A 3 B4 (10,65 £2.15) 4~/h
(P <0.05), J& B YUK BT ] 47 22 000 UK 5% £ 58
B H B F IR TIEFHEL4 (P <0.05) (£
2),

[
|+‘ f fg
g
& g
| | || |ﬁl|+||5|:|:llglgl
5 6 7 8 9 10 11 12 13

H#% /d day post-hatch

1 HERFaBBERMIEMPERERHETL

IR I E A [a] Bk 3208 25 % 3% (P <0.05)
Fig. 1

The volume of yolk-sac in M. asiaticus larvae in relation to age

Bars without a common letter indicate a significant different( P <0.05)

=1
Tab. 1

TRNEBERE&FERERTRNEL

Changes in feeding rates of M. asiaticus larvae during

% ,mean = SE

different starvation periods

H i#%/d day post-hatch

7 8 11 12 13 14 15 16 17 18
YLk (S) 33.33+ 70.00+ 70.00+ 83.33 %
100 100 100 100 100 100 100 100
starved group 8.82 11.5 5.77 8.82
M (C) 33.33+ 83.33+ 96.67
100 100 100 100 100 100 100 100 100
feeding group 8.82 8.82 3.33
H i#%/d day post-hatch
19 20 21 22 23 24 25 26 27 28 29
P (S) 96.67 £ 96.67 100 100 96.67 £ 96.67+ 76.67+ 60.00+ 43.33+ 40.00x 6.67 +
starved group 3.33 3.33 3.33 3.33 8.82 5.77 8.82 5.77 3.33
R(C
BIR(C) 100 100 100 100 100 100 100 100 100 100 100

feeding group
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30 r
OV | pogieic]
25 | starved group control group
20
Szist i
¥ 3
g
R EILf
5 -l. = " memcwe B Fes ﬁ
O |ﬁﬁl,,,,l Ll L1 il
7 9 11 13 15 19 21 23 25 27 29
5L H#% /d day post-hatch
B2 NENEEEFERETERNZINE
Fig.2 Effects of starving on mortality of M. asiaticus larvae
x2 TEVEHEOBEEEFEEREENTH
Tab.2 Changes in feeding intensity of M. asiaticus larvae during
different starvation periods 4~/h,mean = SE
H i#%/d day post-hatch
7 8 9 10 11 12 13 14 15 16 17 18
U (S) 2.38+ 5.39+ 5.35% 9.24x 15.33zx 19.60x 22.02% 18.97+ 17.17+ 17.10x 17.00x 17.71 %
starved group  0.71 1.02 1.14 0.51 1.88" 1.677 3.51" 1.22" 0.81 1.06 " 1.54~ 1.21"
M (C) 2.38+x 6.06+x 835+ 9.57x 10.65x 8.83+ 10.03+ 13.09+ 16.41 = 23.20+ 21.57+ 24.25=%
feeding group 0.91 0.54 0.84 0.85 0.53 .29 1.36 1.44 1.00 0.91 1.35 2.16
H #/d day post-hatch
19 20 21 22 23 24 25 26 27 28 29
UK (S) 15.87+ 14.79+ 12.50+ 13.15+ 13.23+ 13.82+ 12.42+ 11.75% 7.93 6.40 = 0.40 =
starved group 1.72° 1.06 0.60 1.26 1.89 1.02 0.84" 1.627 1.45° 1.81° 0.31°
BH(C) 23.17+ 17.43+ 16.52+ 17.19+ 18.71+ 16.79+ 18.35+ 18.51+ 18.48+ 19.39+ 26.20+
feeding group 0.98 0.95 1.07 0.68 3.53 1.99 1.60 0.62 1.57 1.08 5.25

e = RRYURA (S) SHIRH (C) Z 25 2% (P <0.05)

Notes: * denotes a significant difference in values between starved group(S)and feeding group(C)

2.2 IBFETARBASFE

15 HE B 35020 M i A0 LR AT f2 i B sk F R
b B AR Y B S5 18 H IR I A7 £ S i R
Bl BRI NI, 2 1/3 ARG T K RS
JES o B ILAR AR ] Ay EE K, o0 A T Sy 33 948 i 358 A
BRI JE A AP TE O £ o fF ffE PNR i )5,
S RN i W SRS T NTEEE IS SN d - F L
EEIR A, A N B AR A% I AR AR L, O
G20% M Fr R — 25 B B AR (AR o
2.3 BIEERERMNBEEFEERKENN
A

B 5 LR B [ 19 S K IR e A f G 4 K
e NG BEAR S R E AT E B E TR, &K
R BII(P <0.05) (%£3), YRGB, DI,
D3 D5 D7 D9 Fil D11 4141 fa + 5 43 51 Hb YLk A

KT 8. 25% .15. 55% . 24. 76% . 31. 67% .
38.20% Fl 47. 63% . M % 4 0] UL, 52 06 45 o it
(29 H %) ,D1 A1 D3 {14 4K R H AT E 1Y
5 DO 47 F P22 5 (P >0.05) , £l 58 4 4h
B2 K ;T DS \D7.D9 Hl D11 447 fa 44 B F K T
DO ZH7KF- (P <0.05), 3N #8704 2 4 K &L
N JR A fa A1t 4 AL B AE 7 ~ 19 H A1 7 ~29
H i 01 E) 4 4 AR KR AR E e AR KR Y
Bif DIL Ak 1) ) 9 A8 4 i 3 R B (P < 0.05) ,{H
19 ~29 H #4178 Ak 8 F 20 W 47 Al Sz, Bl DLk B[]
Y FE R T g 3G I (P <0.05) (£ 5) .
2.4 EIRERBENIEAEETEBEKEEED
A

U R e 0 P B A I R O A U A DL
1~3dER2ETFHK(P<0.05) WlHk3~7d5MK
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AR, 0 B R UE R B G PR R AR A R
(1.92+0.26) U f1(8.18 +1.01) U; & 5B 1% 1k
L1 ~7 d(BR 5 d o) SR Z IR RS H
TREMZESF(P>0.05,%3), BEEVLERER Y
HE R B S PEAEVLR O ~11 d B3 BT (P <
0.05) ; fig iy g 3% P W N OL Ak 25 7 R [(2.09 +
0.15) UJE9 K[(7.62+0.36) UlzaR 75
TRIFFEE (P <0.05) (% 3),

PR B IG 19 H % IR g £ £ 09 R 2 H Al
BT it 3 1 TR TE s, AR DT e R KR R
(P<0.05,3%4), BRE A BN IEIEAE 19 H ik
I 29 H R, KR LR I A] A9 5E 4 5 5G4
MG T R a5 T 19 F % B 3 A i 0 A2 Ak
b5 FOAH B, BE LK 8] B9 28 4 B 5 T [ e BT
48 #5529 H it I £ i 7 7t R0 9 o T 5 11 DU o 1
TR ) B IE M TR (R 4) .

®3 EEREXREREHEEEFEEKEIMELEEENEN

Tab.3 The change of growth and three digestive enzymes of M. asiaticus

larvae with different delayed first feeding time mean + SE
DO D1 D3 D5 D7 D9 D11
4 /mm total length 13.59 +0.12° 13.62 £0.22° 13.77 +0.30™ 14.16 +0.08" 13.73 £0.09% 13.68 +0.10*® 13.55 +0.07°
R #/mg body weight 9.89 £0.10* 10.13 £0.24* 10.08 £0.22* 9.89 +0.16* 9.12+0.17° 8.03 +£0.28° 7.38 +0.21"
F & /mg dry weight 1.74 £0.02°  1.59 £0.03%™ 1.47 £0.05° 1.31 +£0.05° 1.19+0.03°® 1.07 £0.07* 0.92 £0.06°
P /K#/% moisture content  81.99 +0.25° 82.68 +0.37° 84.56 +0.19" 85.71 £0.47" 85.59 £0.22"" 85.66 +0.22" 86.54 £0.79°
JgE 2 1§/ (U/g) trypsin 3.23 £0.63"  3.44 £0.47* 2.89£0.36° 2.67 £0.25° 1.92+0.26° 2.42+0.35° 4.46 +0.52"
& Wil (U/g) lipase 3.22 £0.77° 3.51 £0.61° 2.05£0.32° 4.26+1.10™ 2.10+0.15° 7.62+0.36° 5.49 +0.71%
WEMEG/ (U/g) amylase 22.34 £0.59" 24.55 +0.58* 18.02 £0.54" 16.11 £0.67° 8.18 +1.01¢ 9.68 £0.39° 10.94 +1.31°

4 :D0 Fn X 841, D1 D3 D5 D7 D9 D11 435l £KRPUik 1.3.5.7.9 11 d b FEA], [F]— i A A7 B AR AR W] B R R 36om 28 7 B 3%
(P<0.05)
Notes: DO Denotes control group and D1,D3,D5,D7,D9,D11 denote the groups whose starvation for 1,3,5,7,9,11 d respectively; Values at

same sample time in each row not sharing a common superscript are significantly different( P <0.05)

4 TEREXKRE(1929 AR ) BEaFaEKRIMENEBREENTL
Tab.4 The change of growth and three digestive enzymes of M. asiaticus
larvae with different delayed first time (19,29 days old) mean + SE
19 H#5 19 dph

DO DI D3 D5 D7 D9 D11
4H/mm total length 15.92 £0.43% 15.62 +0.08" 15.69 +0.16 14.60 £0.20" 13.49 £0.13° 13.17 £0.16° 12.49 =0.11¢
1% T /mg body weight 28.89 +1.48" 27.40 £0.74™ 25.59 +0.40° 21.35+0.58° 14.13 +0.19% 10.29 £0.46° 8.05 +0.39"
F#/mg dry weight 4.64 £0.17" 4.25+0.21° 3.97+0.19° 3.16+0.08° 2.00+0.11¢ 1.39+0.07° 0.83 +0.12f
/K3 /% moisture content  83.21 £0.329 83.74 £0.04° 83.80 +0.05° 84.73 +0.04" 85.22 +0.04" 85.88 £0.30° 87.25 +0.93"
JEEE 1§/ (U/g) trypsin 5.55+0.27° 4.120.41° 7.87+0.71° 9.70 £0.16* 6.72+0.75° 5.47 £0.66 5.03 £0.37
& Wi/ (U/g) lipase 2.00£0.02* 1.45+0.14™ 1.35+0.06" 1.54+0.16™ 0.89+0.11° 0.89+0.15" 0.79 £0.24°
VEMEG/ (U/g) amylase 27.71 £0.73% 22.72 +2.49" 16.09 +0.87 18.96 +2.01°® 21.62 +0.59° 24.30 +2.26" 35.59 +2.83"

29 H % 29 dph

DO DI D3 D5 D7 D9 D11
4 /mm total length 18.57 £0.02* 18.40 £0.11* 18.49 +0.13* 17.48 +0.05° 16.69 +0.12° 15.44 £0.09% 15.40 +0.03¢
1T/ mg body weight 55.18 £1.42% 55.26 +2.01° 50.88 +1.53" 44.43 £1.08" 33.64 +2.33° 25.04 +0.79 22.05 +0.78¢
F-#/mg dry weight 9.08 £0.48" 8.57 +0.10* 8.74+0.31* 6.94+£0.30° 5.64+0.39° 4.17+0.37° 3.93 +0.12¢
%K%/ % moisture content  82.65 +0.15* 82.62 £0.17* 82.55 +0.06* 82.50 +0.06* 82.54 +0.06" 82.63 =0.17* 82.89 +0.12"
JiEZE 1§/ (U/g) trypsin 6.21 £0.63° 6.13 £0.58" 8.84 £0.90° 7.13+0.58" 4.95+0.15" 4.58 £0.21° 3.28 £0.34°
Re i/ (U/g) lipase 0.62£0.05° 0.78 +0.17° 0.70 £0.08" 1.00 +0.16° 1.47 £0.20* 1.31 £0.09* 1.02 +0.02°
VEMYEF/ (U/g) amylase 10.50 £0.37° 10.29 £1.01° 11.79 £1.65° 16.27 £3.56* 16.38 +1.81°® 17.58 +1.42°® 20.39 +2.50°

1 :D0 KR X R4, D1 D3 D5 D7 D9 D11 43l R PLA 1.3.5.7 9 Fl 11 d 4bBEZH . [H]

(P <0.05)

- IR} 8] B £ 7

EARAS [R]85 A ) 3R 22 57

Notes: DO Denotes control group and D1,D3,D5,D7,D9,D11 denote the groups whose starvation for 1,3,5,7,9,11 d respectively; Values at

same sample time in each row not sharing a common superscript are significantly different( P <0.05)
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Tab.5 The change of the specific growth rate of body weight and full-length in M. asiaticus

larvae with different delayed first time

EREEEAKE/(mm/d) total length specific growth rate

DO D1 D3 D5 D7 D9 D11
7 ~19 Hi# 7 - 19 dph 1.41 £0.12° 1.26 £0.12" 1.3020.19*° 0.5+0.11" 0.03 £0.07° -0.17 £0.21° -0.61 0. 10°
7 ~29 Hi# 7 -29 dph 1.47 £0.06* 1.43 +0.07* 1.45+0.09* 1.20 +0.05> 0.99 +0.08°  0.63 +0.04* 0.62 +0.05¢
19 ~29 Hi#% 19 -29 dph 1.55+0.27° 1.64+0.01* 1.64£0.07° 1.80+0.11%°°2.13 £0.16*  2.03 £0.12* 2.09 +0.09"
PR T AR K %8/ (mg/d) weight specific growth rate
DO D1 D3 D5 D7 D9 D11
7 ~19 Hi% 7 - 19 dph 8.89 £0.59" 8.47 £0.55" 7.90 £0.39*® 6.39 +0.49" 2.95+0.54° 0.29 £0.38¢ —1.75+0.83°

7~29 Hiy 7-29 dph
19 ~29 H iy 19 -29 dph

7.80 £0.33"  7.80+0.40" 7.43 +£0.15"

6.82+0.19* 5.53+0.55° 4.21 +0.38° 3.63 £0.09°

6.49 £0.70% 7.01 £0.45°" 6.87 +0.16°* 7.33 0.49"¢ 8.62 £0.57™ 8.91 +0.63*® 10.09 +0.82°

E:D0 7R % {2l , D1, D3, D5 D7 D9 # D11 435 R/ SER MR 1.3.5.7.9 11 d AL BHAH o [6]— I ] 4547 B AR AS 7] 5% BE A [7] 6 7 28 5

B2 (P<0.05)

Notes: DO Denotes control group and D1,D3,D5,D7,D9,D11 denote the groups whose starvation for 1,3,5,7,9,11 d respectively; Values at

same sample time in each raw not sharing a common superscript are significantly different( P <0.05)

3 3t

3.1 B BEEFEERMETENZM

2R ) B B IS [A] AT PNR 2 22 5 B 5 Ji
kBRI A Y Shan 27 X 51
ol 80 1) 40) U 4% £ ] A PNR i T oA, I 4 K
ZHRFN ALK 22 ~32 CHRMAT, M1 ~3d
JFI,PNR M AR BF 6 #6205 2 d B8 R [A] 5 1
HUHHAAE 6 ~21 TR T 4~8 dIFH,fEHI
FERE 3 ~8 d ik PNR, R4EA S Y 25 58, I iR
f A7 PNR I IAE DR B AR5 13 d, R H B fiE
JIHY BTG IR 19 d, 3% L 4 K 2 H0R 7K 850 K £
HER K T A R 10 T
(Xyrauchen texanus) WFLYLERGE S (HAE 18 T K
WA PETR RTS8 ARG 9 19 ~23 d) Y i
FIRE 5 90 9% W g o AF A R S AR [ (6. 48 +
0.42) mg, (10.06 +0.37) mm | I §) & 5% (& FH
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Effects of delayed first feeding on the growth, feeding and activities of
digestive enzyme of the Myxocyprinus asiaticus larvae

WANG Chuan, JIN Li, LIU Xiaolei, PU Deyong, LI Xiuming, LI Ping,
WANG Zhijian, ZHANG Yaoguang”
(Key Laboratory of Freshwater Fish Reproduction and Development ,Minisiry of Education,
School of Life Science ,Southwest University , Chongqing 400715 , China)

Abstract: To investigate the effects of different starvation periods on the growth capacity, feeding and
activities of digestive enzyme of the Myxocyprinus asiaticus larvae under the condition of water temperature
(19 £ 0. 5)T, two experiments were performed. The first one was a controlled experiment with one
complete starvation group(S)and one normal feeding group ( C). The second was the delayed first feeding
experiment along with the initial feeding time groups:0 ( control group),1,3,5,7,9 and 11 delayed days
groups, denoted as DO,D1,D3,D5,D7,D9 and D11. The total experimental period lasted 29 days. Results
showed that: (1) Since hatching ,larvae’ s first feeding was on the 7th day,and the yolk was exhausted on the
14th day, while PNR ( the point of no return) appeared on the 27th day, with conspicuous pectoral angle
characteristics and significant increase in mortality around the PNR. (2) After refeeding, compared to the
control group,the D1 and D3 groups showed no significant difference in body weight,indicating a complete
compensation effect. (3 ) During the 1th to the 7th day starving process, the trypsin and amylase enzyme
activity decreased significantly (P <0.05) ,while when prolonging the starvation time to 9 and 11 days, the
lipase and trypsin enzyme activity rose significantly (P <0.05). After refeeding, with starvation time lasting,
to the 19th day larvae,the trypsin activity significantly increased and then gradually decreased,but indicated
the opposite trend on the amylase activity,to the 29th day larvae, and both of lipase and amylase showed a
significant upward trend. To sum up,our results indicated that starvation can cause significant changes of M.
asiaticus in the larvae growth, feeding and digestive enzymes, along with different compensatory growth
mechanism after various starvation time periods. After recovering feeding, the digestive enzymes recovery
strategy is not consistent for larvae are with different starvation time. Totally, larvae are inclined to use the
small carbohydrates along with starvation time lasting. But the inherent mechanism needs further study.

Key words: Mpyxocyprinus asiaticus; larvae; delayed first feeding; growth; feeding; activities of
digestive enzyme
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Bk ABAS & L8 B R E
118 HigfFf; 2.20 HiRfr4; 3.22 Hi(Ffa; 4.23 HIR{F4; 5.24 HIBAFf; 6.25 HIRMT6; 7.26 H k{7 f; 8.27 Hik{r
(ARTT3 i) 5 9.28 HR{F 5 10.29 HigRfT 8
Plate Pectoral angles of the unfed larvae of M. asiaticus
1.18 dph larvae; 2.20 dph larvae; 3.22 dph larvae; 4.23 dph larvae; 5.24 dph larvae; 6.25 dph larvae; 7.26 dph larvae; 8.27 dph
larvae( PNR) ; 9.28 dph larvae; 10.29 dph larvae
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