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Photoperiodism and temperature in vertebrates
Tadashi OISHI

Faculty of Science, Nara Women's University

In almost all the animals, breeding period is determined seasonally. Thus, various
physiological parameters, such as body weight, gonadal activity, molting, fat accumula-
tion and metabolism, indicate seasonal fluctuation. These physiological parameters are
controlled mainly by seasonal change in photoperiod and temperature due to revolution of
the earth around the sun and onits axis. In this report, role of photoperiod and tempe-
rature as environmental factors to control seasonal variation in representatives of some
classes of Vertebrata were investigated. In the medaka (teleost fish), photoperiod seems
to be a main controlling factor for gonadal development during spring and summer and
temperature in late winter. In Japanese quail (bird), photoperiod has a major role to
control the gonadal activity, but temperature was necessary to induce testicular involu-
tion in short day refractory birds. In Djungarian hasters (mammal), photoperiod was a
major factor to control body weight, hair color, food storage and gonadal activity, and
temperature to control the amount of food consumption. Involvement of circadian rhythm
in photoperiodic time measurement was discussed. Role of photoperiod, temperature and
endogenous circannual rhythm in the seasonal variation in each class of Vertebrata was

also discussed from comparative point of view.
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Fig. 3. Effects of photoperiod and temperature
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Fig. 5. Effects of photoperiod and temperature
on the cloacal size of Japanese gauil
(0ishi and Konishi, 1978).
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CLOACAL SIZE (cm?)

on the gonosomatic indices of the medaka
in winter (left) and in summer (right)
(Yamamoto and Oishi, unpublished) .
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Effects of long and short photo-
periods on the cloacal gland size
of Japanese quail, White and
hatched bars indicate long and
short photoperiods, respectively.
(Oishi and Konishi, 1983)
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. Fig. 7. Effects of photoperiod and temperature
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