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Satiation and Digestion Time in Juveniles of the Percoid
Fish Oplegnathus fasciatus
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There are many problems to be solved for establishment of more reasonable and
simplified method of fry production in the marine fish culture. One of the most important
subject is to clarify the feeding ecology of larvae and juveniles under rearing condition.
In the former works, times required for satiation and digestion in the larvae of Oplegnathus
fasciatus (Temminck and Schlegel) were tested. The present paper deals with those ex-
aminations in the juveniles with a fairly developed stomach.

The copepod Tigriopus japonicus Mori was used as food. Degrees of satiation and
digestion were estimated by counting the number of food organisms in 5 portions of the
digestive tract: mouth cavity, stomach, anterior intestine, posterior intestine, and rectum.

Time required for satiation in the juveniles (19.3~20.2mm in T.L., 36 days after
hatching), which were starved for 15 hours, was nearly one hour after the food organisms
were supplied at density of 10 individuals/ml. Content of digestive tract amounted 15.8%
of body weight when satiated. At that time the stomach contained 809 of the total food.

Times required for digestion (remained content less than 10% of satiation amount) in
stomach and digestive tract of the juveniles (19.4~22.8 mm, 37 and 38 days after hatching)
were 3 to 4 and 5 to 6 hours, respectively.

The feeding behavior of juveniles seems to show the transitional pattern from that of
larvae to that of adults with a full-developed stomach.

(Laboratory of Aquaculture, Nagasaki Prefectural Institute of Fisheries, Nomozaki, Naga-
saki 850-05, Japan)
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Fig. 1. Digestive tract in Oplegnathus fasciatus (19.2mm in T.L.). A, ventral view; B, lateral
view of left side; C, lateral view of right side; D, schematic drawing of intestinal coiling
(ventral view). ai, anterior portion of intestine; bs, blind sac of stomach; es, esophagus; gb,
gall bladder; li, liver; pc, pyloric caeca; pi, posterior portion of intestine; re, rectum.
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Table 1. Time required for satiation in the starved juveniles (36 days after hatching) of Oplegnathus fasciatus, with the copepod
Tigriopus japonicus. Abbreviations: MC, mouth cavity; ST, stomach; Al, anterior protion of intestine; PI, posterior portion of
intestine; RE, rectum.

. Juvenile fish Tigriopus japonicus as food
Time after Number

feeding of fish Total length (mm) Body weight (g) Number in digestive tract Percentage in five portions of digestive tract
(min.)  examined

Range Average+sp Average Range Average+sD MC ST Al PI RE
0 3 18.3~21.6 19.80+1.36 0.120 0~0 0 0 0 0 0 0 0
5 5 18.6~20.6 19.98+0.79 0.136 206~ 259 235.6+ 18.5 0.2 99.4 0.4 0 0
10 6 16.5~22.3 19.25+1.70 0.110 222~ 4%4 309.5+102.4 0.2 92.7 7.1 0 0
15 4 18:4~21.4 19.90+1.45 0.125 349~ 671 490.0+126.3 0.3 89.6 10.2 0 0
20 5 18.3~21.0 19.52+1.00 0.124 310~ 511 416.8+ 72.5 0.4 84.8 14.8 0 0
25 9 17.0~22.2 19.38+1.81 0.122 296~ 684 474.9+117.5 0.4 83.2 16.2 0.2 0
30 11 17.4~21.7 19.42+1.37 0.144 367~ 858 532.4+143.7 0.5 81.0 18.5 0.2 0
40 10 17.5~23.7 20.24+2.00 0.158 422~ 848 596.1+153.6 0.9 81.0 17.4 0.7 0
50 10 17.9~21.6 19.74+1.49 — 417~ 885 620.7+144.6 1.3 76.9 19.2 2.6 0.1
60 10 17.5~22.6 19.64+1.72 0.140 405~1032 670.5+190.4 0.9 79.0 15.8 4.3 0.1

—S61 —

Table 2. Time required for digestion in the juveniles (37~38 days after hatching), which were starved after satiation with the
copepod. Ten specimens were survived after 48 hours starvation. For abbreviations, see Table 1.

. Juvenile fish Tigriopus japonicus as food
Time after Number

starvation  of fish Total length (mm) Body weight (g) Number in digestive tract Percentage in five portions of digestive tract
(hour)  examined

Range Average+SD Average Range Average+SD MC ST Al PI RE

0 5 20.0~24.0 22.32+1.51 0.244 468 ~ 698 620.2+ 97.1 0 72.8  26.2 1.0 0.1

0.5 5 20.2~24.6 22.82+1.63 0.224 522~978 711.8+189.3 0 68.8  26.7 4.0 0.4
1.0 6 19.0~21.6 20.40+0.89 0.167 306 ~586 479.3+ 95.0 0 65.4 24.8 8.0 1.8
1.5 5 19.0~22.5 20.70+£1.65 0.176 283~534 419.6+ 94.9 0.1 61.5 27.8 8.7 2.0
2.0 5 17.4~24.2 20.36+3.11 0.172 256~714 439.4+188.1 0 54.9  27.3 11.2 6.7
3.0 5 16.8~21.2 19.42+2.19 0.156 234~489 363.2+101.8 0 33.0 349 225 9.7
4.0 5 17.3~23.3 19.52+2.55 0.144 132~266 194.4+ 64.5 0 10.2  50.4 235 16.0
5.0 5 19.2~24.2 21.24+1.95 0.192 71~202 138.0+ 50.5 0.1 15.1 22,0 45,1 17.7
6.0 5 16.4~23.0 20.58+2.72 0.152 6~128 44.8+ 52.1 0 3.1 21,9 62.5 12.5
8.0 5 19.0~22.3 20.66+1.47 0.146 0~ 23 1.2+ 9.8 0 0 5.4 82.1 12.5
10.0 5 17.6~24.0 21.38+2.74 0.176 0~ 11 4.6+ 5.0 0 0 56.5  34.8 8.7
14.0 5 18.6~26.0 21.06+2.86 0.150 0~ 0 0 0 0 0 0 0 0
21.0 5 17.8~25.6 22.70+2.95 0.196 0~ 0 0 0 0 0 0 0 0
33.0 5 17.2~22.1 20.04+1.82 0.124 0~ 0 0 0 0 0 0 0 0
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Fig. 2. Change of the amount of content in
digestive tract in the juveniles of Oplegnathus
fasciatus, which were fed with the copepod
Tigriopus japonicus (density of the food organ-
ism, nearly 10 individuals/ml) after 15 hours
starvation. Plastic circular tank (30 /) was
used as a container. Open circles, the
amount in digestive tract; solid circles, the
same in stomach. Each indicating the aver-
age value of 3 to 11 individuals. As for de-
tails, see Table 1.
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Fig. 3. Change of the amount of content in
digestive tract of the juveniles which were
starved after satiation with the copepod
Tigriopus japonicus. Symbols are the same
as those in Fig. 2, and each showing the
average values of 5 to 6 individuals. As for
details, see Table 2.
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