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y 1/3 1
( 3 , 1 ) , , 3min
(29.8£1.5)C, (8.13+0.04)mg/L, pH ,
7.12+0.14, (0.10£0.01)mg/L, (0.04+ 4h 10 , 4h 10
0.003)mg/L, (0.02+0.002)mg/L, , 100mg/L  MS22 ,
(25.8+0.2)mg/L , , ( ),
, 6 , =[ @)/
1 3 (08:00 13:00 18:00) 1 2 (g)><100h] (Riche et al, 2004)
2 2 (08:00 18:00) 1 1 2 1 (09:00) 3
, , (Jobling,
: : 1987), (R)
3min , 3 ,
(R (SDR)
(RSS)
1.2 (Jobling, 1987) 3 :
NRC © Y = A-Bx; 0 Y = AexpT®;
(NRC, 1993) (2004) (2009) - Y05 = A_Bx
L ’Y (
1 60 g/ gx100); B [
’ : (9) / (9)x100h]; x
) ’ (h), A
1.5mm 1.3.2
65C , —20C 10
F1 IWAMBERMES '
Tab.1 Ingredients and proximate composition of the experi- ,
mental diets
% )
(%) ¢ )() 3
30.00 11.40 3 .9 : : :
40.00 42.01 : 9 , ,
18.40 8.89
300 426 AOAC(1990)
0.80 6.35
6.40 N 2711 Van Soest  (1991)
0.20 (MJ/kg) ? 17.95 3
1.00 9 ,
0.20 , 5um, H.E PAS
= = 100-(% v v (Halver et al, 2002):
% ); 2) (MJlkg) = ><23.6 + >39.5 + ' ’
x17.6 (SR)(%) = /
%100,
1.3 (FI)(9) = —( + ),
1.3.1 (SGR)(%/t) = (InW; — InW;) x100/t,
( 18:30 (FER)(%) = (W; — W;)/FIx100,
09:00, 38h) , (HSI)(%) = Wy/W;,x100
10 , » Wi (9); W
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(9): t (d); FI ; W :
(9); W (9)
1.3.3 36h 40h, , 95%
, ANOVA 32h 36h,
(SPSS18.0) ,
) t ( 5.90), 4—12h
, P<0.05 56.7%, (
SPSS18.0 28.39) 4—16h 48.0%,
(One-way ANOVA) , *
80r
’ LSD = 70F = {RE5.9gm M i by
: Tamhane’s T, 2 60} 0 KE28.3gNIRERE
: 0.05 2 so} — 5.9gF HREH
Duncan’s , gg 40} --- 28.3gF ST REH
P<0.05 =308 @g
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fir
2 = 1o
g 0 L ik |
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SH =04 EVh
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10 ’ Fig.1 Gastric evacuation for fish at the start and end of the test
0 3 2.2 )
R? RSS SDR ( 2), ,
2 ( 2 , 100%
3 L
F2 IMPFEAUNIBARMNERENEREFENEEHFTHENUEER
Tab.2  Simulation of the gastric evacuation of fish with three mathematical models
A B R? SDR RSS
(5.91£0.2)g 2.933 0.072 0.957 0.511 1.567
(30.1+£0.5)C 13.863 0.104 0.950 0.546 2.088
7.057 0.214 0.908 0.797 4.446
(28.3+1.1)g 1.957 0.040 0.978 0.172 0.238
(30.3+0.6)C 6.488 0.092 0.938 0.387 1.049
3.304 0.089 0.971 0.198 0.315

£33 FRAMXAENRRE. HEEREMEARLER

Tab.3 The feed intakes (FI), specific growth ratios (SGR) and feed effectiveness ratios (FER) in fish with different feeding frequencies

@ @ (%/d) (%)
1 3 5.9+0.3 31.83.5 41.65.1° 4.01+0.39" 62.26+5.51°
12 5.9+0.4 29.1+2.6 34.5+4.2 3.80+0.23° 67.25+8.06°
11 5.90.1 23.2425 22.320.3° 3.26+0.25 77.58+1.81°
2 2 5.90.2 28.8+2.7 29.1+2.8° 3.77:0.24° 78.69+7.75°
2 1 5.9+0.3 17.93.9 13.90.7° 2.65+0.42° 86.33+4.63"

(P<0.05)
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v 1 ,
3 : 1 1 2 1 (Wendell et al, 1978; Omar et al, 1987)
(P<0.05), 1 2 2 2 , ,
(P>0.05),2 1
, 2 1 3 1 1 1
, 1 1 2 2 (Grayton et al, 1977) 2409
3 1 2 (P<0.05) 1 2 2 2 ,
2.3 2 2 ( , 2005)
4 , , ;
, 1 3
, 2 1 5.2%—33.9%,
, , 8.0%—38.7%,
(P>0.05),
: 2 1
(P>0.05) ,
, , (P<0.05),
2 2
1 2 , 2 1
3 1 1, 1 3 ,
3.1 1 3 1 2 (P<0.05),
(De Silva et al, 1995) , 2 3
(Wang et al, 1998; Company et al,
1999) : .
- (D) : 2
l 2 1 1
(Ishiwata, 1969) (2) (2007) ,

R4 FRRFAMEBS & KEF RS 2 TR E (%)

Tab.4 Proximate analysis of nutrient contents (%) by body and Hepatosomatic indices (HIS) (%) in fish with different feeding

frequencies

NN R R e

P N PN W

73.52+0.37 16.42+0.11°
73.95+1.00 15.08+0.22°
73.73+0.56 14.82+0.45°
73.66+0.39 14.95+0.52°
73.27%0.42 15.65+0.50®
72.61%1.45 15.78+0.43"

8.04+0.33% 2.22+0.13% 2.21+0.33
7.8310.42% 3.04£0.16° 2.08+0.44
8.01+0.17% 3.19£0.27° 2.07+0.39
7.88+0.42% 3.68+0.24° 2.16+0.36
8.26+0.33% 3.77+0.32° 2.39+0.39
9.310..44" 3.39+0.26" 2.52+0.43

(P<0.05)
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EFFECTS OF FEEDING FREQUENCY ON GASTRIC EVACUATION, GROWTH
PERFORMANCE AND BODY COMPOSITION OF JUVENILE DARKBARBEL CATFISH
(PELTEOBAGRUS VACHELLI RICHARDSON)

QIN zhi-Biao, ZHAO Hai-Xiang, ZHAO Hua-Lin,

ZHONG Ming, LUO Bo
(Institute of Aquaculture, Guangxi University, Nanning, 530004)

FENG Jian,

Abstract
growth performance and body composition of juvenile Darkbarbel catfish (Pelteobagrus vachelli Richardson). At the start
and end of the feeding trial, gastric evacuation rate of the fish was monitored after feeding. Gastric evacuation of fish was
best fitted with square root model. By the square root model of GER, it was estimated that evacuation would require
36—40h reaching the pre-feeding level and 95% evacuation would require 32—36h, which suggested the return of appetite.
Three replicate groups of fish (average weight of 5.9 g)were fed to visual satiety with pellet feed at different feeding fre-
quencies (three meals a day, two meals a day, one meal a day, two meals every 2 days or one meal every 2 days). Weight
gains and feed intakes of the fish fed triple a day, twice a day and twice every 2 days were significantly higher than those
of the fish fed once a day or once every 2 days (P<0.05), but feed efficiency ratios in the fish fed once a day, twice every 2
days and once every 2 days were significantly higher than those of the fish fed triple a day or twice a day (P<0.05). As
feeding frequency gradually decreased, moisture content of fish body increased. Feeding frequency had no significant
effects on protein and fat content of fish body, except for fish fed once every 2 days. Hepatosomatic indices (HIS) of fish
with different feeding frequencies were not significantly different and the livers were normal. It is concluded that two
meals every 2 days is more effective than other feeding frequencies for improving growth performance of juvenile Dark-
barbel catfish from 5.9 to 31.8g. Gastric evacuation is a simple and convenient way to evaluate optimal feeding frequency
of juvenile Darkbarbel catfish.

Key words Pelteobagrus vachelli,

A 6-week experiment was conducted to determine the optimum feeding frequency for gastric evacuation,

Feeding frequency, Gastric evacuation, Growth performance, Body composition



