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ABSTRAC

An attempt was made to ascertain the validity of Bunning hypothesis that indicates the
involvement of an endogenous circadian rhythm controlling the pre-migratory events (viz.
body weight increase) in the Grey Quail in the north India.

The male Grey Quails (coturnix - coturnix) were subjected to different lighting regimes of
twenty to thirty hours duration which three hour photo phase was coupled with different
duration of scot phases. There was a response obtained during two regimes viz. 3L: 25D and
3L: 27D.

The data indicates that light regimes 3L: 27D were gonad stimulatory while in 3L: 25D
photoperiodic regime is gonad inhibitory. Body weight with slight variation each month
comes out to be maximum in 3L: 25D regime during the month of December. In the 3L: 27D
regime an almost continuous rise and tall and aberration in body weight in alternate months
was observed till it reached a maximum in January in one of the coldest month of the year.
The results obtained conformed to those of Bunning in Germany.
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INTRODUCTION

Day length and light has been recognized as a major source of temporal information in the
control of migration and associated events in a number of migratory birds Farmer and Follett
1966, Lofts and Murton1968, Evans 1970, King 1970, Furner and Lewis 1971.Long days
undoubtedly, induce significant increase in the body weight and fattening of birds. Tewary and
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Prasad 1978, Saxena 1983, Saxena and Saxena 1984, Saxena et al. 1987, 1988 and the light is
also proved to be an effective source to that effect in tropical and sub-tropical species Disney et
al. 1961, Thapliyal and Tewary 1964, Epple et al. 1972, Tewary and Kumar 1982, Tsutsui et
al.1992, Saxena et al. 1995. It has been rightly speculated that they share a common functional
basis because of the physiological similarity and the apparent coincidence of seasonal gonad
and metabolic activities, Since the premigratory events such as increase in body weight and fat
deposition seem to be photo periodically controlled, the present investigations were under
taken to explore, confirm and establish the involvement of the circadian rhythm in the
photoperiodic control of body weight cycle in the Grey Quail.

The Grey Quail (coturnix-coturnix) is a sexually dimorphic. The male bird having black anchor
neck on the throat while in the case of the female usually spotted black.

MATERIAL AND METHODS

Adults male Grey Quails were purchased from the local dealer of Kanpur. Adults male Grey
Quails which were caged in the light proof wooden boxes, each cage having 40W bulb and an
automatic timer.

There was a supply of sufficient food and water ad-labium. Prior to their being used for
experimentation. The male Grey Quails were acclimatized to the laboratory condition for
fifteen day. They were in three groups each group having three birds only. The acclimatized
male Grey Quail were then exposed to ultra-short day photo periodic cycles consisting of a 3h
photo phase and scot phase of two lengths. These cycles were 3L::25D and 3L: 27D for a total
period of nine months. Time switches connected with 40w bulbs controlled the Light/ Dark
cycle in the cages. There was no tack of food and water yet it is resupplied during the main
photo phase each day.

Prior to the beginning of the experiment, the weight of the bird was taken on a physical
balance later they were weighed and size of the left testis measured monthly till the appointed
time of the experiment. The control birds were kept in the laboratory and were given natural
day length.

The data of the birds that died during the period of investigation were no used though
statistically analyzed by Student’s ‘T’ test.

OBSERVATION

BODY WEIGHT

3L: 25D -The body weight increased in the month of January (P<0.01) and decreased in April
and May (P<0.005) when compared with the control birds. The body weight further increase in
June (P<0.01) in the little decrease in July and August the difference was at (P<0.01) when the
control birds.

3L: 27D:- —The body weight increased up till April which decreased a little in the month of May.
The difference was not significant when compared with the control bird. The body weight
decreased in June and July (P<0.025), and August (P<0.01).

R —
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CONTROL BIRD - The body weight of normal day light receiving birds increased in January and
decreased up till April which further increased again in the month of May. The body weight
decreased from June till August.

TESTIS SIZE

3L: 25D:-The testis size increased in the month of January (P<0.01), February (P<0.025), March
(P<0.005). The testis size increased till May the difference was at (P<0.005) when compared
with control birds the testis size decreased in June (P<0.005) with further increase in July
(P<0.005). Testis size decreased again in August (P<0.01). The photoperiodic 3L: 25D is gonad
inhibitory.

3L: 27D: -The testis size started to increase from December to February with decrease in the
month of March. The difference was not significant when compared with control birds. The
testis size further increased in April (P<0.005) decreased in May (P<0.005), increased from June
to August (P<0.005). The photoperiodic 3L: 27D is gonad stimulatory.

CONTROL BIRD:-The Testis size of normal day light receiving birds decreased in January,
increased in February, again decreased till April. The testis size started to increase from May to
June who decreased in July and August.

DISCUSSION

The experiment with male Grey Quails using ultra-short photo phase of 3 hour in series of
humeral cycles twenty to thirty hour having various combinations of scot phases in which the
positive photoperiodic response is resulted in 3L: 25D and 3L: 27D.Our results seem to be
suggestive of that the amount of light may not be factor in initiation of the pre migratory events
viz. Body weight increase in male Grey Quail. 3L: 25D photoperiodic schedule is gonad
inhibitory and 3L: 27D gonad stimulatory. It appears, therefore, that it may not be the amount
of light or darkness that initiates the occurrence of pre migratory events in these birds. These
results may well be rationalized taking into account the operation of an endogenous circadian
rhythm Bunning 1936, Pittendrigh and Minis 1964. According to their assumption a
photoperiodic response is the result of the coincidence of light with the photo inducible phase
of an endogenous circadian rhythm. A question may arise here that how this ultra-short
photoperiod of 3H in the present experimentation coincides with the photo inducible phase of
the endogenous circadian rhythm. A possible explanation may be that the phase advance of the
photosensitivity by these cycles brings coincidence of photo inducible phase in a provided
duration, with the external photo phase, a suggestion put forward after study by Hemmer and
Enright 1967, Farner 1975, Farner et al. 1977, Aschoff 1965, Bhatt 1992, Singh 1992, Misra
2012 have investigated that a positive response occurs when an advance in photo sensitivity of
the response system brings coincidence (daily or otherwise) of photo inducible phase with the
external photo phase and in other avian species of controls the increase in body weight.

J. Biol. Chem. Research 11 Vol. 34 (1): 9-13 (2017)
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Meier 1976, Farner 1976, of course Meier 1976 has suggested that there is an existence of an
endogenous circadian rhythm of the photo regulatory function in the while throated sparrow
and our results are in conformity with his view of existence of an endogenous circadian rhythm
in controlling the body weight increase in the male Grey Quail.
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