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Effect of feeding frequency on the growth and protease
activities of Pelteobagrus vachelli

WANG Wu, ZHOU Xi-xun, MA Xu-zhou, LI Wei-chun
( College of Aqua-life Science and Technology ,Shanghai Fisheries University ,Shanghai 200090, China)

Abstract: Experiments were conducted to investigate the influence of feeding frequency on feeding rate,
specific growth rate, food efficiency and protease activities in a native fish, Pelteobagrus vachelli. Five groups
of the juveniles were fed to satiation including: one meal in two days, one meal per day, tow meals per day,
three meals per day or four meals per day for 60 days, and the fish were sampled every 20 days. The results
showed that from the 21st to 60th day, as feeding frequency increasing, the feeding rate and special growth
rate increased significantly (P < 0.05); and the fish fed with three meals per day showed higher food
efficiency than the fish fed with one meal in two days (P <0.05) ; but the rests were not significantly different
with each other (P >0.05). On the other hand, as feeding frequency decreased, stomach and gut protease
activities increased significantly (P <0.05). The present study suggested that the feeding rate of three meals
per day is profitable for intensive culture of Pelteobagrus vachelli.
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YEIL HET BT AR AR P NEYIE R R BT R A . 40 80 AR A TRIL T &
HEtEAE, RRITF T HMEL N R2Z —, AAERNEFME, LREROERER,2 §ATk
150 ~ 600 g; X FREEHIPLH MR, Al 55 2 1R 57 s AR A TIRRHBIME . FURR B4 P R & 52, Y R4
o, TERLIR] R, JLF TG £ RE R , R MBS  RARA AR MK SRR AR

E Py shEE X BRI R NPT R G R R B E R BRI ] LIS B 2R A A K AT 2,
B RYHR, AT REAELR, RO MEKER, REAEEFEY . HFEEMENELERY
W AAE RS EATARAAT , MR RBARN G, a0 KEER SRR, & L,
SEMEIOPERBERY , RFREEFRANEYFFEEHTTALHES ™ BEEARKE S
LhEERIRNBIRER NRIE . ALRHTF T AR BRI LR B4 4E KME OIS T/
W, LUMERS L REH A AL KEERRAFPBEAREENNRRAR  ALREFALSAERNE
LSRR E AR DR

1 BEAITE

1.1 3okl

IR ARKEFASER B LBEHR AL RMGR —H# AT E, B 2R LR EBE
B R NAEE RSB KR AL N YIZE 60 d, PIZEEAR G R 8E 2 W, A . ARNE
REFAT AR, FTEEFRESN HEA39.2% Mg 4. 7% MY S. 1% HHIK53 16.8% |
KA 12.0% ,HoRi#2 R 3 mm, LA EARNEE, RREFAMNHERK R (10.6 £0.7) cm, KEH
(16.72 £3.75) g, FEAREHNBOR ZIHHEBEIGH BETE & H BB .

1.2 ikt :

S 5 AR, 4512 (1)0.5 R/d(BI2d/7K) , BIBETIE] K 10005 (2)1 k/d, 308
EFfE R 10: 005 (3)2 W/d, FEEaFE] 435124 10 00 F122: 00;(4)3 ¥k/d, FMREFE] 23504 8: 00,15 00
F122: 00;(5)4 ¥k/d, 12 MEATE] 4050k .8 00,13; 00,18, 00 f122; 00, GHEINEE, B/EE0RE
L, A KRR NEE SRR LB KSR REFHT, BKEENERY0.26 m*, S8
WREEEA3 d LR BRKES 1/3 KIEARIFFE K, K (28.0 £1.0) C,BRAR XGRS
YizrHA4ER], DO >5.0 mg/L, SLHFFEE 60 d,

1.3 W
1.3.1 4£KFER

FE55 0,20 40 160 d BAKBKEREHLE A, CABHEE M EREE LK RAEHAERNE
REEFAKK BHRO0.1 cm; AR FRFUERE,HEHHE0.01 g, MELHE 2B EFKERE.

FRBRMEZLAEE, L 2 min WA A FRENMERIRE, BIRRRIE KR N R R ERRE
i 10 K5 (2 7.5 mg/ kL) o
1.3.2 ZFQAHBHEANH&EFNE

BHBMREE  ES0.19 .39 159 d HEHLEUE, B KIRAER 5 £ALRA, NEEABRE .
B R BURERT R A S 3 h, B B el R AR, AR5 K ST B A VKK AR e, PR AE vk A h g
Mo 3 HIBUTRERE B AT R, 2B S Y, B DK e AR, ARV NOET,
FRE. A 10 EXHI( <4 C)FEK,FEO0 ~4 C T3, I 15 ~20 h, SR/E7E4 C .10 000 r/min F
B0 30 min, R EERET 4 CHKFEPHFERHCRET 24 h),

B gBEHNE RABA—BRENE. BEABEENE ] g FIEHAARSE pH 7.5(E B
EEBHE R pH 3 2.5) # 37 CHAM T B KBEED 1 pg BERY— 1 EOBE AN
[pg/(min - g) ],
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1.4 8
BEREFR(%) =Cx100/(tx (W, + W,)/2)
BEEKESGR(%/d) = (ILnW, — LaW,) x 100/t
RS ALE FE(% ) = (W, - W,) x100/C
HAB W, HOIGERE (g) , W, WEAKIEE(g) ¢ HELBATE(d) ,C HFEARBHRE (),

1.5 Hitonk
SKEBOE A SAS 9. 1 Guit B 447 J7 220 H7 & Duncan [RZ E WL
2 % R
2.1 AR LR EF A AEFER R A KRR R0

AEHERFREG T RIREF A ARER FEAKEMARELRMESR(E 1) XN

MEERE: 521 ~40 X, 4 /A M3 K/JAHBEREREEST 0.5 k/d f1 1 k/d 4
(P<0.05);%41 ~60 X,3 (/d HBEEREEZE T 0.5 K/d (P <0.05),4 k/d.2 k/d 11 ¥k/d
HZETRBEER(P>0.5), 0.5 %/d~2 R/d BFHHFERIEHR BT INmsin, |3 k/d~4
w/d 4SRRI R AR EMIEINBEEE 3 RAATN4 K/ A ABEELBEER(P>0.5),

MIRRHEAL R H 3 55 21 ~40 K, 1 R/d AR R L a1 2 /4 HEIR, A Z M FERE
ZH(P<0.05) , Hih KA Z A TREZF(P>0.05) ;541 ~60 X,3 /d f12 /d HERFZHEE
E@mTO05R/MAP<0.05)  HMBFHZATLEEFEEZF(P>0.05), 521 ~60 X,3 kK/d HIiARH
W E R ,0.5 W/ d AR ERIR, HHAZBIFE R EZER(P<0.05),

MEEEKRER :F21 ~40 K,3K/d 54 KR/dHSCR EEFHTHRHA(P<0.05) ;5 41 ~60
K,3 W/d 44 SGR FHE & H,0. 5 W/d HEMK, 4 KA3KJIHAEHMZAFEEREER
(P <0.05) % 21 ~60 K, FLICE Ayt SGR FEBIRAT AR MBI

F1 HERPENRREFELDEE KM

Tab.1 Effect of feeding frequency on the growth of Pelteobagrus vachelli Mean + S. E.

B4t TR mrE(d) 0.5 1 2 3 4
W E(g) 0 16.81 +4.09 16.68 +3.79 16.61 +£3.48 17.04 £3.82 16.45 +3.52
BREE(g) 60 31.51 £0.54° 32.96 £0.91° 36.63£0.97°  43.54+1.68°  42.84 £2.58"
FR(%) 0~20 1.88 +0.09° 2.40 +0.17" 2.82+0.195 3.33 £0.20¢ 3.58 £0.264%
21 ~40 1.90 £0.20° 1.85£0.16%  1.980.37%y  2.4120.22%  2.22:0.24%
41 ~60 1.92 £0.13° 2.27 £0.17% 2.40 £0.17% 2.73£0.195 2.61 £0.27%
21 ~60 1.91 £0.14¢ 2.06 £0.00% 2.19 £0.11% 2.57 £0.12° 2.41 £0.23*
SGR(%) 0~20 1.14 £0.05" 1.43 £0.24% 1.88 +0.25"% 2.03 =0.56% 2.13 £0.965
21 ~40 0.96 +0.07° 0.88 +0.033% 0. 80 +0. 06 1.11 £0.06% 1.06 +0.04%
41 ~60 1.06 +0.09° 1.10 0. 13% 1.27 £0.06% 1.54 =0. 105; 1.50 +0. 08
21 ~60 0.99 £0.03¢ 0.99 +£0.08* 1.03 £0.03" 1.32 +0.09" 1.28 £0.06"
FE (%) 0~20 63.75 £0.61 57.27%3.04  61.85+4.80;  55.97+5.17;  57.49+5.48,
21 ~40 43.52£6.04%  52.57+6.90°  40.41£3.44%  48.153.34%,  43.50£3.91%
41 ~60 46.50£6.20%  48.81x7.07"  58.40:4.40%  59.05+5.88%  57.23+5.70%
21 ~60 45.01 £2.60°  50.70 £3.11%"  49.41+1.66™  53.60+3.48"  50.36 +3.65%

HE: (D ATHE LR TFEAR, RUARIZEREE (P <0.05); Q) AFIBET P SFERE, RAANFRHBEEREE

(P<

2.2

0.05)

N FI RS T BL IR B U 4 £ 2 1 BT RS A ) B
SIAFRBIRRAA T RRERAL 6 BEOME N ELER(F2)EH.0.5.1 K3 R/d4
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P S EETE S17ESE 193959 R TLHBER (P >0.05), MELRMEHAEEER (P <0.05),
2/ AHBEOBE N ERN LRI EEEER (P>0.5), ARABRPERTRLRAFTALHEF
EABHE JITES 19.39 59 RARHIEEEZF(P>0.05);85 T 1 /d A, SHNW I E ELBEE
5193959 REREFEEF(P<0.05), LREREZUW: HEBFRULRE, LIREF AL A K
WRGEXFETEULE —MEN AR SRE, B2 20 4, B EEERE HER% 20 d U
JE#iERRE

R2 KRAERMNEREFEYHEEAMHEN

Tab.2 Effect of feeding frequency on the protease activities of Pelteobagrus vachelli Mean +S. E.
W  PURUEE o i -
(K/d) FEOXK[pg/(min-g)] HLI9OK[pg/(min-g)] B39 X[ pg/(min-g)] %59 K[ pg/(min - g) ]
0.5 2991.05 +52.62% 2968.42 +253.34% 2708.77 +178. 124
1 2645.61 £231.66% 2435.93 £52.45% 2406.67 = 180.59" ;
= 2 2183.75 £107.96 ; 1873. 68 +79. 645 1711.00 +120.365 1691.23 +161.825
3 1761.40 £220.88% 1547.37  157. 89 1580.70 = 136.97%
4 1424.56 +178. 124, 1319.30 = 126. 904 1343.86 +107. 524,
0.5 5614.04 +153.39% 5557.89 +210. 26% 5708.77 +318.29%,
1 4617.54 +195.33"% 4417.21 £126.46"% ; 4547.37 +162.05%
B 2 4152.36 +166.57 ; 424211 £242. 79" 3996.49 +171.06° 4287.72 + 142, 14®
3 3649. 12 = 166. 545 3287.72 £216.32¢, 3433.33 +253. 804
4 3019.30 =227.31% 2345.61 = 167.875 2612.28 +166.96;
0.5 57.23 +8.09 49.54 +6.49 47.71 £6.34
1 58.30 £6.05 ; 50.88 +5.80; 51.93+8.76
BT e 2 53.77 £4.13 51.58 +8.22 52.63 £6.90 52.63 £8.42
3 53.33+6.84 54.38 +8.51 52.98 +8.95
4 53.68 +2. 11 54.74 +9.47 52.28 +6.76

(D) RS EE AR, RAAR ZER B (P <0.05);
2) FTEETHRZ SFEAR, RALHAN L FNBEER 83 (P <0.05),

2.3 AR IR E 6646 E A IS TNER

R S B S e 440 PR AR . B R 7B (T W H1 e A R (35 2) 2.

B T TS 7 H 55 19,39 159 K, S B 40 10 B T TS 7 4 B VAR SR o T R 1
0.5 W/df 1 W/d HBEDFHAMM(P <0.05) , Kt =HTEBEZEF(P>0.05),

M B 7 E 55 19 K, B8 1 Wk/d Rl 2 /d A2 AR EERINP >0.05) , KR EH @
S 78 RS I BB R A B EE TRE 4 (P <0.05) . 39 XF 59 K, H7E H S S
W15 M 571 3 AR TTE 0

MBI B T W 4 19 .39 A1 59 o, T R B 3540 410 AT I AR 78 1 B 60 I 7 BB, R IR %
WARAN T B EEF(P>0.05), "

39 ®

3.1 HRFRGEAME IRXR

Uys P B K BB R ST RAEM BT T 22 Al iRk, AMateRdT A%, MAES
BHE TR R RZBRERRENEHEHFEERR, 3Wd M4 ]/ EABAHBRERS BERBEEX
B B KT BRI R AR, AT B A B R B B RS S 8K, Das 1 BroT & B0, BRAT 40 Wi
H R, HL AR 1 BE M S BURE 1A 1, T T I B I , EREBIE E OB . ATTEARRY A
[ B MR AT R X} B P 2 9 AT JBR A 19 28 P BB M I R o v

& I Y kAT LA R EI R R , 5 I AR B A A R R A AR,
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KU REIE — N AYILAT R IR I E LR B R R R R G R R . ERN R T EAR,
&M AR RS RER RN WA, EAKE T, LIPGEE LRES AL A E MEE S EE M
F19REREE, M 19 d LU EMBENEDBENE NERE, HIS 19 d K@M AR, a2HAk
REDEN T HIET R 2 R/d BB AFRBRAENEL, ARBERFREAEERERES,
FE—EREKIKEAE, RKIERH, L 21 ~60 d BT EFIBIENEZIERRIEERBIAEN LKE
S gt K P IRIBE TR,
3.2 BRPFESERKHXR

ARIEEWEERBFRERBER, MR EFRANEEERKRIALFBFI AR EHTE 24 K/d B
FRRR T PAR ) BEE R MR T A BRI R 2 /d £ 24 W/d KR, I RAB A ARE
B B AR R RIARR 0.5 B/d' o RIREN T R E RN T Y, B R
RMER, AXNERFME SR OEGHEN, MXREREX—FI0H—2, RRTRE EE
mEKESFAS AL KEMBTER, 0.5 ~3 K/d A KFMBERMBERRMERE A ;B HH%R
ARGk S e, A KEMFEEERBLETAF,

ETFEBRAERZMARERNYFERFER =M (1) BRARES T AL EERME WA
K, SRR, A X B RS T W MAR KA T¥£" %, (2) 5
BRI R BB N, £ 2B A R AAR R L 2R R R 1 R ACR G R TR a5 ) B AR K b
WER SR AR AN T T 85 T R o TR R AL TR BT BR, ™) 5 (3) TRt A0, 558 Rl 45 M 51 3 48 o 7 PR,
1238 2B 85 ( Morone saxatilis x M. chrysops) 2" 35 R 94 5UA & fa ( Micropogonias furnieri) ™ %, 7
AR H,0.5 W/d ~3 k/d 4, R EF A L) & 15T R R RS 85,3 )/d AR
HARBBEEST | I/d, Bt ERBRFRKNEM, 7] 28 R MR LR E AL FR 6
R 3 K/ d @R REFAaGENERBEERTHMA,
3.3 RREF@YEFERRNE

AOERIFERFERE OGCRABEE, FREZEZEEYHEGH T, B I FAHEEKR
£ Cuit?" 42 HY EL 5% ( Phowinus phowinus ) B A4 K JAEBEE . Y KB A — 1 BB B RER
bR, HEYAZRFIN, RS ARENERE#ITERK. S#TT —REBRH BEER”
G, AEARENX—FARKIRE, FBERERK, FKEERERTANERE. St —B R
“MREAK” , AREENX—“RAERKRE” , A KEE N A, ALRA AR 8RR 5L R R
gt A K Cul 2 B EA KERIAEM,3 R/d fl 4 WA RBEYEFER, & T “tRiE4E
K—ZF @A K—ERARHER,0.5 R/d M 1 IR/d AEARNEAEKBUAHE, BRER
TR 1 kel 2 REBEMR 1K, IREF AL E A KBRER Bl TR BRZ MEA T2 BBH ok, M
REEHRR3 KU LR RESA AN KREREEE T R008.

4 d\'%

BERRENT  BUERREFALNANITRES, BRER 3 KOVEENEIRME, RIERTR
G5 NEE N LUIT 46 258 20 ~ 60 d BYEUIE AR D LL BN [R1H5 R AT 3 30 B IR 3 39 £ 4y £ ) 32 Wi 2 P
H. REKEBAEAME I ZBRERRNEE ARRERLR,
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