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Developmental Changes in Diurnal Feeding Activity and Daily Food
Consumption in Ayu, Plecoglossus altivelis larvae

Syozo YAMAMOTO" ', Yoshihiro Fusir™*, and Mamoru MURATA" !

Abstract: This paper describes the diurnal changes of feeding activity and daily food consumption
in Ayu larvae ranging from 7.5 to 19.7 mm in total length (TL). Diurnal changes of feeding activity
were examined by counting the number of food organisms in the gut of larvae sampled every hour,
and daily food consumption was estimated using the method of Elliott and Persson.

O Ayu larvae ingested food organisms only during the daytime, and the feeding activity showed
a diurnal change with two peaks at dawn and dusk. Ayu larvae ingested nearly half of the daily
food consumption during the 4 hours of dawn and dusk. The daily food consumption of the larvae
increased remarkably during the early phase of transformation to juvenile. On the other hand, the
rate of daily food consumption (daily food intake/body weight) decreased rapidly from a maximum
of 104.4% at TL 7.7 mm to 33.6% at TL 20 mm.

O The present study in the laboratory suggests that Ayu larvae in the wild may have two critical
periods of potential food shortage; at the time immediately after hatching and at the early phase of

transformation to juvenile when the food demand increases remarkably.

0 Key words: Ayu; Plecoglossus altivelis; Larvae; Food consumption; Diurnal change
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Table 1. Fish size, food organisms and rearing conditions in each experiment

Total length Body weight Food organisms Feeding Water
Exp. no. Days aEfter mean sdX n wet d . dry weight time  temperature
hatching oy prey item Ty weig P

(mm) (mg/ind.) (u g/ind.) (hours) @)
1 4 7.5 0.06 40 0.25 0.058 Rotifer 0.4 11.0 19.5-20.1
2 15 7.7 0.10 40 0.44 0.064 Rotifer 0.4 11.0 19.8-20.3
3 33 12.8 0.15 40 2.10 0.398 Artemia nauplii 2.47 11.0 16.8-17.5
4 15 12.8 0.68 21 3.60 0.519 Artemia nauplii 2.47 10.5 18.0-18.9
5 42 19.7 2.10 54 11.89 3.058 Artemia nauplii 2.47 10.5 14.8-15.5

U Standard deviation.
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Fig. 1. Diurnal changes in the number of food organisms
in gut (solid circles) and light intensity (open circles).
The values of food organisms are expressed as mean
(circles) with standard deviation (vertical bars).
Rotifers were used as food organisms in No. 1, and 2,
and Artemia nauplii in No. 3, 4, and 5.
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Fig. 2. Gut clearance process after feeding in each experi-
ment (e : No.1, and 2, a: No.3, and 4, and m : No.5).
Each exponential equation of gastric evacuation rate
is expressed as follows; No. 1, and 2: Y=5.94¢7%
(R?=0.925), No.3, and 4: Y=54.31e %% (R*=0.950), and
No.5: Y=210.57e ™ (R?=0.971). Y: dry weight of food
organisms in gut (U g), x: hours after cessation of
feeding.
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Fig. 3. Diurnal changes of the feeding rate. Feeding rate
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isms ingested by a larva per hour to mean dry body
weight of the larvae. No. 1 to 5 indicate the experi-
ment number.
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Table 2. Daily food consumption, food consumption per hour estimated using the method of Elliott and Persson®, and light

intensity when the feeding started

Daily food consumption Mean food consumption per hour Light
Exp. no. number dry weight dry weight intensity

(mg) %)~ (mg) )" (x)
1 110 0.044 75.8 0.004 6.9 300
2 168 0.067 104.4 0.006 9.5 100
3 160 0.395 99.3 0.036 9.0 32
4 132 0.325 62.6 0.031 5.7 13
5 416 1.027 33.6 0.098 3.1 7

U Food consumption in dry weight/mean dry body weight of the larvae x 100.

Table 3. Food consumption during the first 2 hours in the morning, the last 2 hours in the evening, and the contribution of
the consumption during these 4 hours to daily ration

Food consumption (dry weight, mg)

Exp. No. Ratio® for 4 hours (%)
daily first last
1 0.044 0.008 0.010 40.9
2 0.067 0.013 0.018 47.8
3 0.395 0.060 0.104 41.5
4 0.325 0.061 0.080 43.1
5 1.027 0.234 0.214 43.5

U Food consumption during the first and last two hours of the day/daily total food consumptionx 100.
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Table 4. Inter-species comparison of the rate of daily food consumption (%) based on the published data

. Total length Daily food consumption (%) Temperature
Species References
(mm) (wet/wet) (dry/dry) @)

P. altivelis 7.5-19.7 31.6-100.2 33.6-104.4 15-20
P. altivelis 7.0-15.0 40-65 15-20 Ito3®
T. chalcogramma 4.0-6.0 24-58 6.4 YamashitatD
L. japonicus 5.4-10.7 43.5-60.0 13.9-18.0 Nanbu‘®
P. olivaceus 5.0-17.5 40.4-192.5 14-21 Yasunaga?
P. major 3.9-10.1 40-70 16.9-20.2 Kitajimal?
A. schlegelii 4.8-11.4 79-167 17.0-23.0 Okauchi4?
A. schlegelii 8.5-15.0 51.5-53.5 22.1-23.2 Xu®d
O. fasciatus 3.9-6.9 48-116 19.5-22.2 Fukusho®¥
E.akaara 3.9-9.9 28.2-30.1 28.4-29.1 Yamamoto®

Table 5. Comparison of estimated daily food consumption between three methods using the instantaneous rate of gastric
evacuation (R)9, calculated from gut clearance time (R’)19 or Yamamoto’s “a” value?

Gastric evacuation rate

Daily food consumption

Rate of daily food consumption™ 2

Exp. no. (dry weight, mg) (%)
R RO1 R R a R R a
1 0.794 0.25 0.042 0.018 0.022 73.0 30.7 375
2 0.794 0.25 0.064 0.028 0.033 104.4 43.7 51.2
3 0.840 0.33 0.395 0.161 0.181 99.3 479 45.6
4 0.840 0.33 0.338 0.155 0.149 65.1 29.8 28.7
5 0.671 0.25 1.027 0.502 0.659 33.6 16.4 21.6

H1R-1/gut clearance time (hours).

B2 Daily food consumption in dry weight/mean dry body weight of the larvae x 100.
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