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Effects of water temperature and long photoperiod during winter on sexual maturation
of cultured ayu, Plecoglossus altivelis

Akihisa Sakai

This study was aimed to investigate the effects of water temperature and long photoperiod during winter
on sexual maturation of cultured ayu, Plecoglossus altivelis.

Ayu were reared under three different water temperatures from December to May. Group A (control)
was kept at 18°C throughout the experiment. Group B was treated twice by elevating the water temperature
(18°C-23°C, 18°C-27°C) for periods of 3-5 days in December. Group C after processing in the same way as
group B, decreased water temperature to 14°C to April 6. ‘

The frequencies of the fish starting sexual maturation (gonadosomatic index,GSI: male > 0.1%, female
>1.0%) were significantly different among the three groups. Increase of the GSI was observed about 20% of
the male in group A and about 25% of the male and 10% of the female in group B from March to May. On

- the other hand, in group C, GSI did not increase both sexes.

Ayu were reared at 18°C under artificial photoperiod conditions in three different periods. Groups D, E
and F were kept at 12h daylight from 24 December to 6 March, 21 March and 4 April, respectively. In the
group D, increase in the GSI was observed about 80% and 70% of the male and the female, respectively. On
the other hand, in the groups E and F, increases in the GSI were 10% or less both sexes.

These results indicate that higher water temperature (18°C) during winter promotes sexual maturation of

cultured ayu.
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Table 1 Conditions of water temperature and photoperiod

Groups Water temperature Elevated water Photoperioc'i
temperature treatment (treatment period)
A 18°C - Natural
B 18°C 23C, 27C Natural
C 14°C 23C, 27°C Natural
D 18°C 23°C, 27°C 12L12D (24 Dec. - 6 Mar.)
E 18°C 23°C, 27°C 12L12D (24 Dec. -21 Mar.)
F 18°C 23°C, 27C 12L.12D (24 Dec. - 4 Apr.)
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Fig. 1 Changes of the gonadosomatic index (GSI) in each groups.
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Fig. 2 Frequency of individuals of gonadosomatic index (GSI) over
0.1% in male, 1.0% in female. *,** : Significantly different from the
value of group A at P<0.05 and P<0.01, respectively.
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Fig.3 Frequency of individuals of gonadosomatic index (GSI) over
0.1% in male, 1.0% in female. * ** : Significantly different from the
value of group B at P<(.05 and P<0.01, respectively.
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