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Effect of temperature on the gastric evacuation rate of anchovy, Engrauli

japanicus ,in Yellow Sea and East Sea of China

SUN Yao', LIU Yong"?, YU Miao"?, TANG Qi-Sheng' (1. Key Laboratory for Sustainable Utilization of Marine
Fisheries Resources of Ministry of Agriculture, Yellow Sea Fisheries Research Institute, CAFS, Qingdao 266071 ,Chinas; 2. Ocean University of
China, Qingdao 266003 ,China). Acta Ecologica Sinica,2005,25(2):215~219.

Abstract: The gastric evacuation rate (GER) of fish means the speed of food evacuated from stomach after feeding. It’s usually
used, in combination with the contents in stomach of fish sampled continuously 7n sizu. to estimate some important ecological
parameters, such as daily ration, feeding periodicity and ecological conversion efficiency. Because the parameters obtained by
above method are closer to natural state, many studies published since 1960’s have focused on GRE. As the principal consumer
of zooplanktons and the prey for many commercial fishes, Anchovy (Engrauli japanicus) is an important link in the ecosystem
of Chinese Yellow Sea and East Sea. In order to determine its importance in trophic relationships, it is necessary to
quantitatively estimate the food consumed by anchovy. So far, studies have been seldom dealt with GER of anchovy due to the
difficulty of catching and domesticating the fish. So the first step in this study was to catch living anchovy and domesticate the
fish in laboratory. Succeeded in solving the problem, the fish’s GER and its change with temperature could be determined. The
temperatures in the test ranged from 12.5C to 26.3 C . in the scope of natural temperatures suitable for anchovy. The tested
fish was fed with young Artemia salina in acclimatizing period. Before GER determination, the tested fish was domesticated for
7d in test conditions until the fish’s feeding inclined to normal. After being starved for 1d. the tested fish was fed with
excessive food, and then 120 satiated fish transferred to a 0. 5m3 tank, in which test water had been filtrated through 500-mesh
sieve. The test had started after the fish was put into the tank. and 5 fish were sampled every 1. 5h, 10 times altogether. Fish
samples were put into 10% formalin solution immediately, and used for determining the body weight, body length and content
weight in stomach late. Based on the quantitative relation between sampling time and instantaneous content weight in stomach,
the gastric evacuation model could be obtained. The goodness of fit of three mathematical models in common uses for the
gastric evacuation, including linear, exponential and square root model, was compared. According to the statistical test, the

three models could all fit quite well the gastric evacuation of anchovy at different temperatures (n=10, »*=0.7820~0. 9629,
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P<C0.01). The further synthetic assessment indicated that the exponential model was best suitable for quantitatively describing

the fish’s gastric evacuation, square root model came second. The results were in keeping with those of other 4 species of small

size and plankton

eater fish previously reported. The gastric evacuation rate tended to increase with temperature rise, and

relationship between them could be described as R,=0. 0354¢™ " (n=4, +*=0. 9770, P<<0.01). If the time used to evacuate

99% of initial food remains in stomach were estimated with the exponential models, it could be found that the time range was

between 25. 3h and 56. 8h.
Key words : gastric evacuation rate; temperature; anchovy
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Fig.1 The change of instantaneous remain food in the Anchovy’s stomachs with time
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Table 1 The fitting result of 3 experiential models to gastric evacuation curves under different temperature
) (g)
Ag . A Rer r?A .
Temperature Body weight Model species Relativity test
12.5 1.670+0. 311 ® 2.529 0.098 0.7820 P<C0.01
2 1.581 0. 064 0. 7888 P<0.01
2 2. 480 0.170 0. 7864 P<C0.01
17.7 1.54540. 432 9.476 0.130 0.9235 P<0.01
3.016 0. 150 0.9185 P<C0.01
8. 870 0.710 0.8992 P<C0.01
21.3 1.590+0. 344 10. 479 0.170 0.9544 P<<0.01
3.159 0.194 0. 9286 P<C0.01
9.723 0.916 0. 8900 P<C0.01
26.3 1.707+0.410 12. 491 0.282 0.9629 P<C0.01
3.239 0.268 0. 9590 P<<0.01
9. 814 1.126 0.8952 P<C0.01
(D Exponent model (2 Square-root model (3) Beeline model
1 ’ ’ fikt B g}%
2) 9
R = 0. 0354, 2 = 0.9770, n =4, P <0.01
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