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Tab.2 Parameters comparisons of the diet mass percentage in juvenile southern catfish using three mathematical models

= e
] He iR A B R? RSS SDR P
experimental groups  mathematical models
Ltk i
A linear 101.10+2.46 2.99+0.12 0.953 2419.43 8.98 <0.01
Y=A-Bxt
&% exponential
S0 WA 110.79+4.25  -0.061+0.006  0.918 4260.13 1174  <0.001
=AXe
PO squaretoot gy 4ai013 _0230:0018 0962 1966.43 8.06 <0.01
YOS=A_Bxt
#AE linear 88.53+4.88 2.41%0.20 0.768 1900647 2102 <0.001
Y=A-Bxt
- _
$16 *H%e:pof‘ff“a' 111.30+500  -0.076£0.008  0.885 9419.02 1462  <0.001
=AXe
7. _ t
IR squareroot 050017 0277:0016 0917 610471 1230 <001
YOS=A_Bxt
LR E 1
AL linear 95.11+3.75 ~1.8120.11 0.865 1011832 15.90 <0.01
Y=A-Bxt
- .
$32 *“%f:‘f;’_’;?“a' 113.11#3.92  -0.049+0.004  0.927 487434 1274 <0001
$7’;ﬁf:“:xe;r°°t 10.50£012  -0.188:0.009 0963 2813.37 8.31 <0.01

http: //www.scxuebao.cn



1268 Ko

¥R 36 &

100
2 Ew
sy
o
KR 'E 60
ﬁ k)
B o
i £ 40
%5
Q
23
~ 20
0
0 8 16 24 32 40 48
B FE] / h postfeeding time
120
© 4 100 [ © 8 @
SE o S16
- 80
K £ 3
s
H o 60
=
%3 o
= g 40
(=W
20 8
0 8 o
0 8 16 24 32 40 48
P $a] / h postfeeding time
120
L1000
s g S32
S 80
R & H
L5 60
= 5 40
AR )
¥ 5
= 20
O
0 H
0 8§ 16 24 32 40 48

B ta] / h postfeeding time

1 FAEMERERGTEAENEERNTIEER
SEER TSR A L
Fig. 1 The square root curves fitted to gastric
evacuation data of juvenile southern catfish under
different periods of starvation.
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Effect of starvation on gastric evacuation and associated mathematical
models in juvenile southern catfish (Silurus meridionalis)

ZENG Ling-qing®, LI Feng-jie’, L1 Xiu-ming*, HUANG FU Jia-qing*, FU Shi-jian?,
CAO Zheng-dong?, ZHANG Yao-guang®”

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Education of Ministry,
Key Laboratory of Aquatic Science of Chongging, Southwest University, Chongqing 400715, China;
2. Laboratory of Evolutionary Physiology and Behavior, Key Laboratory of Animal Biology of Chongging,
Chongging Normal University, Chongging 401331, China)

Abstract: To investigate the effects of starvation on gastric evacuation and associated mathematical mod-
els in juvenile southern catfish (Silurus meridionalis), experimental fish of both control group (starved 0 d,
S0) and starvation groups (starved 16 d, S16; starved 32 d, S32) were all fed a 6%BW loach diet at (25 +
0.5)C. After diet offered, the wet masses of stomach content at each sampling time were collected and
determined. The percentages (wet mass of residual diet/wet mass of total diet) of residual diet in stomach
were also calculated and fitted to three common mathematical equations (linear, exponential and
square-root). The results of present study showed that the wet masses of stomach content and percentages
of residual diet of both control group and starvation groups decreased significantly, exhibiting a phased
trend whereas the decrease rate of percentages of residual diet in starvation groups was lower than that in
the SO control group (P<0.05). Based on the three evaluation standards, the good fit mathematical equation
of both the SOcontrol group and the two starvation groups (S16, S32) was the square-root model. The gas-
tric evacuation rate (0.188 %/h) of the S32 group was much lower than that (0.239 %/h) of the SO control
group whereas the gastric evacuation time (all 64 h) of the two starvation groups was much longer than that
(36 h) of the SO control group, prolonging approximately 78%. Our results suggest that the gastric evacua-
tion and its associated mathematical models did not change after starvation while starvation can decrease
significantly the gastric evacuation rate and prolong significantly the evacuation time. All of these findings
are adaptive consequences of the natural selection in the southern catfish.
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