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Effect of delayed feeding on feeding ability, survival and
growth of Silurus asotus larvae

QIAO Zhi-gang'?, CHANG Guo-liang'?>, ZHANG Jian-ping' , NIU Jing-yan', WANG wu®
(1. College of Life Science, Normal University of Henan ,Xinxiang 453002, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract: When the water temperature was 22 —24 °C | the larvae of Silurus asotus of 3 days old began to
feed, and initial rate was 18.00% . The highest initial feeding rates reached 100% , and appeared on the 5
days old. During ontogenesis process of Silurus asotus larvae, there was a mix vegetative period. Delayed 0 d
to feed, the mix vegetative period was 2 d. Under the absolutely hungry condition, the mix vegetative period
only lasted 1d. 7 —8 days old, if the larvae of Silurus asotus couldn’t get the exiraneous source nutrition, the
larvae quickly entered point of no return (PNR). It was 6 —7 d for larvae to have the ability to initially feed.
With the feeding time delayed, the survival rates obviously reduced. If delayed 6 d started to feed, all of
larvae died 11 days old. The absolutely hungry group died 10 days old. With the feeding time delayed, the
increment rates of the total length and wet weight reduced. Under the absolutely hungry condition, the larval
total length of Silurus asotus presented the positive growth between 1day old and 6 days old, subsequently
appeared the negative growth. The larval wet weight of Silurus asotus presented the positive growth between
1day old and 4 days old, subsequently appeared the negative growth.
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B (Silurus asotus ), JRGERL BHR , RERE L F LT AKZ —, ) Z 0 TR E R BRIL B L
AR, ISR, BT, TRZREAT B /. DEIEESRI R S EwER,
B BEE 3 [E K 7= IR A5 A0 Y TR | B TE b IE R A K I8 BRI WTHE £ , AMTX b A ) 2 e v A B 50
WBRBHEE . FEAEK, REED REWEY THEFED 343003 B0 8 0 0 S ALy e
AT TYVRBES , A REMT A M YURITE 24 R WIRE . A SCET TR BEIRR , HF5T T YL ik
R TG AL AR BRI, 157 D B o 1 P IR G A FR L BURL 4R, TR Dy £ 8 B 1 A 37 SR iy
RIRRH ISR

LB

1.1 %

RAANTREEFWEESA, 2 N TR, TG, LTS 87 T R BRI ; 06 i
ROERE I N LR B BB ZE (Moina sp. & Daphnia sp. ) 7K 2285|( Limnodrilus sp. ) .
1.2 HiE
1.2.1 ERIBEIRE

KR 22 ~24 CHMF,4MER 0 d(IEH) .1 d.2 d.3 d.4 d.5 d.6 d RIEMEZ LYK S N, B4
W3 MNERE,RAAFE 3 000 mL f95 244 R AR, e 100 B, ¥4 3 BEd, Hirfar
HPNR BT, FFIRPHATEER 0 d HMFE, UGB ER 1 d, FRHTE—4, EeVURARKIE, T
TERIAAR A, i R ST (TR AT aAEF ORE 3 d 5, A% RmE i > ) Xt
FRIE RN, NRIEE R 4 d R (A7 Bi) , e 5 A A R R e, Rk 228, B BRI 45
W FFH 8 BTN 20 B B —yk, Horb 8 B RAERTH/K 1/3 , ek B FH T W 2k W 2= IE 9 FOFE o 33148,
SEE KRR 48 h I ERK. WFE 20 Hid  HHES AT EIFEER,
1.2.2 PNR fy#7E

FEFAT L3RRI R RIRT , B EX 8 MR 60 L BB Z IR A , BOA 2 500 BHIF , et f 790K
FEREIIE , SRI5 B IR FRE B0 IR BAE AT B AT RO A B, K4 BIBURE 20 B, W B ST 3R #2448
B IR BRI 45 R P i & KB E

RGBSR AL AR RS 7T 3 5 (Point of no return—PNR) (9l 2 , 2 BEBR 4 F%'®) J Blaxter
&Hempel " 7 BT . TEMEHIEET FI BB B0 U8 5N 35 22 10 K/, 0 SE R K B S 5 Alderdice
AR(4/3 7 (1/2)7 - B2, R FIIEREKAS, r HER)ITERERASR, IS T REMWER
BTfa JE AR OP B AR AL, N I B BT 5k

2 #FR

2.1 FERBHXTEEF EAIRB R RA T

0 5 AN [ 3R B AR A (] A OB R 3, S R #0231 L PAY RO LS T 38 e e - 247K
22 ~24 CHY, B &7 3 HIRIT T IRE R, HMRER TR, 7 8% ; W B L L7, B S BHiIRA
100% ; BLJ 28 T (BRI R B R T HEER 9 Hig I (FBANRE R 51X 76% ,(HF] 10 A%
RV TR T . FU, AT AR PNR 7£ 9 ~ 10 H &2 8], T i R 46 1F % FF & # Bsf ]
N7 ~8 do SEfFBAIMKERRAYVEA T B A ELRILE 1 RE 1,
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Tab. 1 Initial feeding rates of Silurus asotus larval in starvation

WiRESE K#(d) RETFAaE(E) BRFaiR) MIRBERHE(% )

1 0 4] 0

2 50 0 0

3 50 9 18.00

4 50 39 78.00

5 50 50 100. 00

6 50 48 96.00

7 50 45 90.00

8 50 43 86. 00

9 50 38 76.00

10 B YR A IIET
2.2 FERBAE X b AT B 100

BRICREUFASTHE Sitganira 2 :
FET- M, THE S B IR T AMIE TR K& 20 A ik & s e
TR, S AT RIS, SERME2 iR & £ .
BOd(ES) BIEHSIER 1 d #8420 AR PR L
B8 4 BV BRI TE 60% DA |, LG B T 6 A T T s e e L -
H R TR , 1768 B8 B AR F I, 2 20 H b6, & e
B2 d3d4d.S5 dREE LT BIE RSN
50% ; #ER 6 d R IEH AT EFE 11 AR E1 SMrEIRE AR
b LR 6 d #BIBM fFARE R i 4B 3T Ml inots

2 VURA L FARKEE 10 HREHET,

Fig.1 change in initial feeding rates and PNR

determination of Silurus asotus larval

£2 ERHBEXNEFEFERHRRE

Tab.2 Survival of Silurus asotus larval in delayed feeding

R RE FRE R £ HI{FaEET-R(%)
(d) (%) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0 67.0* 0 o 1 103 7 6 27 3 2 0 07 0 O 0 0 0 03 0
1 62.0 o 1 2 11 77 7 8 0 O 0O O O 1 0 03 O O O
2 49.3* 0 1 83 13 18 5 2 1.7 0 0 1 0 O 07 0 0 0 0
3 27.3* 0 1 9 31163 9 5 07 0 07 0 0 O 0 O O0 0 O
4 12.7* 0 07 6 273 28 12 9 3 1.3 0 O O O 0 O O O O
5 2.7* 0 1 4 307 3 18 10317 03 0 03 0 0 O O 0O O O
6 0 0 1 3 29 30 19 10 6 2 0 0 0 0O 0 0 0 0 o0
S 0 0 1 5 31 3 16 11 6 O 0 0 0 0 0 0 0 0 O
H: “x"RRERG A UBRERREE (WK ,P<0.01);
“S” ATEYURA.
*3 EREEXEFEERKPRIE
Tab.3 Growth of Silurus asotus larval in delayed feeding
FEIR KH 0d 1d 24d 3d 44 5d 6 d
& (ﬁﬁ) 7.11+£0.48  8.74%0.17  9.38+0.53  9.4920.29 8.49+0.68  7.86+0.69  7.25x0.54
B BE
2 (me) 3.30£0.47  4.10+0.71 3.39 £0.41 3.27 £0.31 3.09+0.34  3.07£0.31 3.04 +0.28
2K 36.38 +3.81 37.86+3.89 33.18+3.80" 32.06+4.21**31.80+4.10"*29.84 +3.29*"* -
20 ( mm)
i BE
i (‘mg) 403.33 £110.74  428.67 x130.51 327.67 +88.89* 313.64 +97.47** 295.015 +77.8* * 264.52 +69.31 * * -

HE: 75w« "GRIRRGEIB O dMILEREREE (R, P <0.05) FIREE (¢ BE, P <0.01) ;- " RR ¥ AL HE

to
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2.3 FERBEXHEEE A KA

W1 B3 HE(ER O d BUFL) 4 HEGER 1 d BIEH) 5 A (R 2 d BiF4) 6 A
(FER 3 d 4H4) 7 HIR(GER 4 d BUEL) 8 HEACGER 5 d41B4) 9 HELGER 6 d B48H) YR
BhfF R 20 B AIERIBAFE AN SKARE, SR ED 1 HRFASK4.91£0.21 mn, 18
E2.03£0.23 mg, EAYURFKMT,3 ARE 6 ARFAEMNSKEEMK, BT ARSKEIK;
TXFEMIEE,3 HItE 4 HIRRIEMK 5 HIRERAHIEIC. 20 HERE, RS HER BB AFE
fréa R AR E , AR K REEER SR H AR SRR ESE, ERRAXFaLKOEH
ERRES,

3 SHrEiTie

3.1 IEEAYURRIRES T a7 A P s 8w R IEe v

REEFRHEBFANNEEEFMIMNEMEE SRS EMNEH, 1L Blaxter $2 H (740 BT  BE22 TP
B EWE R E AR AT LR A TEREREFANETEREDY, ERE
ERY, A iREBUNA Y, AR EFRE LK, FeHMraf Fin g5+ rip &Y R, ki hE 8 &
BELBAREAETAFRERMERNEFRS ., Hi, BEEFRAMTENFERERETERX
HE,

AR RN & B, 7K I8 22 ~24 CHT, 6746 3 BT D8R, WrHF A N R, (AR E AW
JEERT Y 1. 85 mm® [ 0. 17 mm’ , IR W N B A BB AR B K AR IR , e R BT e MA R B it
RBEERY. NESEFRBNKENRS, BEEY T OMEE) Masfra, KBS BRI 2 d(fF
HEEES ARINEBEESMNK), SEFF e K0 By ENEFamBAERD (B3 4L
B R LY AR B , BRGSO MR B R I IR B R, MREVUREMT , 8457
AT | dUFRATE 4 HBIPEBHAR) , EH A B T b op # Wl g B
T B8 A ) T E M PR VR 78 35 1) 2 AN YRS SR 06 AR , TS5 A7 AR X R R AR 25 R F e 9
RN R S 4 P AR TR LR B IR R B F AR A X ROy SR & 2 F RS BA KR
BB AR B P AE N B E T EHKRENHE—S R E , FERNFRI AT R, &M, EXE
7 1k, B S {7 Bl A PNR #H,

3.2 FERBHSETFA KA

RIGEH BT AT £ 20 AHET, EERIEHMER 1 d BEHBRIE R, 53504 67% 1 62% ,
UG BESC R A A FE R , BT 48 A RIS R E PR MR B 5 d FRAEUE, BT A % 20 B #8F MBS
BANA 2. T% . FTFEFREFIE R, YUERERE P a7 7k PNR BT — R (BRESE 8 X) , REHK
WIRER 2R % 1k 86% ,{EBETFAA BRI 5] A FEIR ,20 H At fh AT 2 A B0 SR AT T I s X b g B0
T, IR JE 9 Hilt (LR 6 d BB IARERBUMNL Y ol R Bk I REL &I,
X— AR, FaFTHREKER, REZRIVRNEEN K. K& EREA S IF ¥ RIEAT
R RNER, KR 1 d EASEFREANFEREREREFARE MERKSHAYESEFR
BT A S BE RN, AT AT BRI | RAE 2 RSFTHRIE, 4 e SR TR
HH,

Fioh , BRI & IR AT AT B I, B R & Has T, BYR RBOL T8 &I
RIS R 00 SR HA , TR H B 6 ~8 B a5t B s b i, kR IEE
HMTLYRBF AT RIE T EEFEMNRRHEREN2 ~3 d(6~8 HIR) N, EHRIFHAERE
TR FE 2 d, B FAKFET-RdkF] 10. 3% ., A E 266768 fE R I s Y Z ik 5 B RJE
WA= ) B B PE R ert 3, W) AR SE TR R B S Z B ML A A 4N, BT RE S fFfa B 4
S HARL (A YRR R TIHER THEMA X, FiL, EFRELERP , NMEBER KAt 858
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FRABETE S AR, R v T AR B3 P, UE AT A B TR
3.3 RFESHHMFERmER

CAERY, EREES A F A E K E T, AR BIE¥ (R0 d) FRiFH
FRBEAFEa A R bR, TTRER 2 d DL 004, 65T 8 B A IR B 46 F I I & R U F i 2 K
AR E 5 IE ¥ 3% H AP 2 K AR E, A R T2 S, 45 R ER | d B4 S5IE ¥ #1EH
BEESR, TR 2 dREHESBE, HRERBIEAN L SR B2, RVREREER , 65 {Fas KT
B LB ING . W H 4 KB E K BT, TS YVBIRES T, st 4k 1
AIRE6 A, 2IEMK EHAMMK, HIBE 1 HRE4 DR 2ERK,5 AR LS H
o 5 10 BH O 2 4 0 (1 A 1 TR B RO Wi O B A 10, O B AR LT SR BE R R BN S SR, R A
FiHEAREK,

NEMREZR, ZFOLEERARERAREBREZE, RESAREHEY, oL B — -
AT AR, — B B 5 A BT IE W B M, B B A M A K U, ATE MR %
Pt B AMEE KIS I R LA IFMEE KB R R B BB EREARMAR . A%
R, FER 2 d M FREEF AT HEAYRRS, E 20 HRRE SR, HeK AEHAE KRS
AIEH (3R 0 d) F13ER 1 d #EAramE R, A TaZE R PR T IR, AMFEIMEAE KIS
BAMEEKAZAHE , X ST ASSESHATIRHAET AT EMERE,

3.4 BEHIEFHEMER R

7 I B AR TR A B SRR, TR i, LR AE ) 25, T ELT- A WM KL,
fFEIFOR(MBEEE3 X), HARDE L0l mm, AT 4 ~5 HRIF DHEEHNE & 6 s ami o
#(0.22 ~0.29 mm) U Kk, 54T B9 TF DAL R B/ EURL A2 T AR R . (B LIRSS I &, 5%
JEE ZE AR AP RIE FHEA  BIE K i KBS S e a5 A T 8, 45 R FEBLAE
O, 3 B A B IER TR &, PR B S0 T ST Al A0SR AR ATE 2R . BRI LRI - /K3 22 ~ 24 °C Y, 764
R K F i NV F A T I B AT 3 ~ 4 H I BT A T 8 SREL S K RIS, WA
TEHF S H B /N A SRR
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