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Reproductive rhythms of fishes consist of both annual (long) and 
spawning (short) rhythms. Typical seasonal breeders which can 
easily be maintained under laboratory conditions and induced 
to undergo gonadal maturation and spawning were chosen as 
experimental fishes. Fishes were classified into 6 groups according 
to their timing of annual breeding: spring spawner, spring-summer 
spawner, summer spawner, autumn spawner, winter spawner and 
spring/autumn spawner. The environmental factors which initiate 
and terminate the breeding season were investigated in several 
species, and these results are summarized. 

MUltiple spawners possess their own spawning rhythm. Their 
spawning cycles range from 1 day to a few months. In the rose
bitterling, its cycle was shown to be dependent on water temperature, 
being long under lower temperatures, and short under higher 
temperatures. In each species examined in this study, spawning 
time was basically fixed at a specific time of day, and was regulated 
mainly by a photoperiodic cue under 24 hr LD cycles. Spawning 
time, however, was regulated by circadian rhythms when placed 
under continuous darkness. These cues are considered to determine 
the timing of the GTH surge, which results in final oocyte maturation, 
ovulation and oviposition. High levels of plasma steroid hormones 
are also considered to be an important physiological requirement 
for the occurrence of the GTH surge. 
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Reproductive rhythms of fishes 

consist of an annual reproductive 

rhythm (long rhythm) and a spawn

ing rhythm (short rhythm). Fishes 

are roughly classified into 3 groups 

173. 

according to the patterns of their 

annual rhythms and spawning 

rhythms. Fishes which belong to the 

first group spawn only once a year. 

The annual reproductive rhythm of 
































