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Abstract: Body weight and lipid response is studied under artificial photoperiods of 24 hrs and other than 24 hrs. The
body weight and lipid profile indicated a close similarity in magnitude and pattern under different photoperiods, The light
and dark periods consisting of a total 24 hr divided on 03 hr light and 21hr dark (3L:21D), 6L:18D, 8L:16D, 12L:12D,
16L:8D. Under intermittent photoperiods (3L:3D….,4L:4D….,6L: 6D….,and 8L:8D….) and other combinations of lightdark of 24 hrs cycles such as 12L:12D,8L:16D and 16L:8D was also used in the experiment as control. The
observations made in the present investigation are in the agreement with the external coincidence.
Keywords: Short photoperiods, Long photoperiods, Intermittent photoperiods, Body weight, Lipid, Redheaded bunting.
INTRODUCTION
The photoperiodic clock free-runs in constant
conditions of light (LL) or darkness (DD) with a period
slightly different from 24h [1], hence organism
expresses a circadian rhythm of photoperiodic
photosensitivity (CRPP), and is fully entrained to
precisely 24h by light –dark (LD) cycle of the
environment [2].The action of light on photoperiodic
clock depends where it interacts with the CRPP [3-6].
Redheaded bunting is a photoperiodic bird that
follow the annual solar cycle for gonadal growth [7, 8];
under artificial day lengths, a long photoperiod
(>11.5/day) stimulates body fattening, gonadal growth
and development, an increase in plasma level of LH [9,
10]. In the present investigation, metabolic (body
weight and lipid) response is studied under artificial
photoperiods of 24 hrs and other than 24 hrs.
MATERIALS AND METHOD
This work carried out with adult male and female
redheaded bunting, Emberiza bruniceps Family,
Emberizidae, Order Passeriformes. Male Redheaded
bunting is beautiful with golden brown head (above)
and under part yellow but female is dull looking ashy
brown head (above),buffish washed with yellow and
under tail-coverts yellow.

Birds were chiefly fed with paddy grains, Oryza
sativa, sometimes, Kakoon, Setaria italica and water at
libitum.
In this experiment, birds were exposed to artificial
photoperiodic treatments in light proof wooden boxes
with the fluorescent rods of 20Watt, intensity of 400500 lux, available at perch to floor level in the cages.
‘Light On’ commenced at 06 hr, in24 hr cycles, light
and dark were controlled by automatic time switches.
The light and dark periods consisting of a total 24 hr
divided
on
03
hr
light
and
21hr
dark(3L:21D),6L:18D,8L:16D,12L:12D,16L:8D.
3L:21D,6L:18D,8L:16D,12L:12D are called short
photoperiods and 16L:8D is called long photoperiod,
this is with reference to the photoperiodic threshold for
induction of gonadal and body weight response in the
bird [6, 7].
Besides normal short day and long day photoperiods,
the birds were also exposed to certain light dark
combination such as intermittent light dark schedules. It
consisted of 03 hrs of light and 03 hrs of dark
(3L:3D….), 4L:4D…., 6L:6D…., 8L:8D…. and
12L:12D….. .
Body weight was recorded to assess the total fat
deposition (both visceral and subcutaneous); birds were
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weighed on single pan mechanical balance. In all
16L: 8D. A significant increase(P<0.01) in the body
experiments initial and final body weights were
weight of both male and female recorded under
recorded.
intermittent photoperiods and 16L:8D when compared
with12L:12D,8L:16D (Table 3, 4).The lipid response in
The lipid parameters were estimated by the methods
both male and female was also significantly
described by Meier and Farner in 1964 [11].
(P<0.001)higher under intermittent photoperiod an
16L:8D,when compared with 12L:12D,8L:16D and
initial control. The value of the body weight and lipid
EXPERIMENT AND RESULT:
Before placing of the birds under artificial
among intermittent photoperiod as well as under 16L:
photoperiodic conditions they have already been
8D did not vary significantly with each other. The body
received the
pretreatment of 8L: 16D for more
weight and lipid profile indicated a close similarity in
than 04 weeks. This was done to ensure the
magnitude and pattern under different photoperiods.
photosensitivity of the birds. This treatment carried out
for 30 days and minimum 05 birds (n=5) were
DISCUSSION
maintained during the experiments.
Observation on body weight and lipid under varying
artificial photoperiods (Table 1-4) clearly demonstrate
The body weight response of male redheaded bunting
that redheaded bunting require long day of above 12hrs
indicates that the birds gained weight under 16L: 8D
to induce the metabolic functions. Birds do not show
and the value was significantly higher (P<0.01) than
the increase in body weight under 3L: 21D, 6L: 18D
other photoperiods (Table no.01) and the gain in lipid
and 12L: 12D by the end of the experiment, but in
also found significantly higher. In female both body
response to 16L: 8D they exhibit fattening.
weight and lipid was significantly greater under
16L:8D(P<0.001)as
compared
to
other
Response under artificial in this bird varies in
photoperiod(Table no. 02).The body weight under
magnitude as compared earlier reports, however the
12L:12D was not altered from its initials in case of
photopriodically induced fattening in the present study
female but in case of males there is a little change in the
is similar to many migratory birds [12-14]. Observation
body weight under 12L:12D;however the lipid response
present in table 1-4 indicated photoperiodic metabolic
in both male and female exhibit similarity under
response of redheaded bunting under both 24 hrs.
12L:12D and the mean value was higher than the other
photoperiodic schedules and under intermittent
non stimulatory photoperiod schedules.
photoperiods. Our reports support the photoperiodic
regulation of such activities in migratory birds as
The
study
under
intermittent
described by several workers [7, 15-17]. The
photoperiods(3L:3D….,4L:4D….,6L:6D….,and8L:8D
observations made in the present investigation are in the
….) and other combinations of light-dark of 24 hrs
agreement with the external coincidence.
cycles such as 12L:12D,8L:16D and 16L:8D was also
used in the experiment as control.
The intermittent photoperiodic schedules are fewer
attempts in other birds. Our report suggest that the
The body weight and lipid was recorded under each
combination of short fraction of light with darkness
photoperiodic schedule. All photoperiodic treatments
would provide better response than a single long
are given for 30 days and minimum five birds (n=5)
photoperiod (Table 13-14).The report available on the
were maintained in the experiment.
different species of birds [18-23] are in agreement with
our results.
The body weight in both males and females was
found increase under intermittent photoperiods and
Table 1: Effect of Short and Long Photoperiods on Bodyweight and Lipid Response in Male Redheaded Bunting
Photoperiods
Initial Bodyweight (gm)
Final Bodyweight(gm)
Lipid (gm)
[Mean ± SE]
[Mean ± SE]
[Mean ± SE]
3L:21D
22.21±0.77
22.17±0.79*
1.2±0.10
6L:18D
22.95±0.54
22.64±0.45
1.4±0.28
8L:16D
21.72±0.69
22.05±0.67
1.5±0.30
12L:12D
23.10±1.04
25.76±2.73*b
2.6±0.86
16L:8D
23.87±0.49
28.82±0.76*b
6.8±0.66*a
*: p<0.001, a: Comparison was made with the values of other photoperiods; b: Comparison was made with their own
initial and with the final values of other photoperiods.
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Table 2: Effect of Short and Long Photoperiods on Bodyweight and Lipid Response in Female Redheaded
Bunting
Photoperiods
Initial Bodyweight (gm)
Final Bodyweight(gm)
Lipid (gm)
[Mean ± SE]
[Mean ± SE]
[Mean ± SE]
3L:21D
21.47±0.70
21.24±0.42
1.2±0.10
6L:18D
22.63±0.51
23.89±1.17
1.4±0.28
8L:16D
23.14±0.24
24.07±0.23
1.5±0.30
12L:12D
24.13±0.29
24.41±0.61
2.4±1.26
16L:8D
24.25±0.34
29.62±1.11*a
6.8±0.86**b
*: p<0.01, **: p<0.001, a: Comparison was made with their own initial and with the final values of other photoperiods; b:
Comparison was made with the values of other photoperiods.
Table 3: Effect of Intermittent Photoperiodic Treatment on Bodyweight and Lipid Response in Male Redheaded
Bunting
Photoperiods
Initial Bodyweight (gm)
Final Bodyweight(gm)
Lipid (gm)
[Mean ± SE]
[Mean ± SE]
[Mean ± SE]
3L: 3D….
22.42±0.27
27.36±0.58*
5.66±1.10**
4L: 4D….
23.24±0.24
28.26±0.56*
6.20±0.86**
6L: 6D….
22.36±0.21
28.82±0.62*
5.86±1.06**
8L: 8D….
22.06±0.24
27.62±0.46*
6.50±1.08**
12L: 12D….
23.28±0.28
24.66±0.76
2.80±0.86
8L: 16D….
22.12±0.22
23.28±0.68
1.24±0.26
16L: 8D….
22.46±0.23
29.12±0.80*
6.62±1.08**
Initial Control
1.36±0.24
*: p<0.01, Compared with their own initial and with the value of 8L: 16D and 12L: 12D; **: p<0.001, Compared with
the value of short day control 8L: 16D and 12L: 12D.
Table 4: Effect of Intermittent Photoperiodic Treatment on Bodyweight and Lipid Response in Female
Redheaded Bunting
Photoperiods
Initial Bodyweight (gm)
Final Bodyweight(gm)
Lipid (gm)
[Mean ± SE]
[Mean ± SE]
[Mean ± SE]
3L: 3D….
21.87±0.29
26.49±0.39*
5.46±1.23**
4L: 4D….
23.05±0.27
27.97±0.32*
6.31±0.74**
6L: 6D….
22.41±0.21
29.13±0.23*
5.75±1.10**
8L: 8D….
22.39±0.24
26.83±0.81*
6.78±1.27**
12L: 12D….
22.51±0.22
23.79±0.56
3.11±0.79
8L: 16D….
21.98±0.23
22.87±0.67
1.63±0.21
16L: 8D….
23.13±0.21
29.43±0.62*
6.96±1.32**
Initial Control
1.42±0.62
*: p<0.01, Compared with their own initial and with the value of 8L: 16D and 12L: 12D; **: p<0.001, Compared with
the value of short day control 8L: 16D and 12L: 12D.
REFERENCES
1. Kumar V, Jain N, Follett BK; The photoperiodic
clock in black headed bunting, Emberiza
melanocephala, is mediated by self sustaining
circadian system. J Comp Physiol., 1996; 179(1):
59-64.
2. Kumar V, Follett BK; The nature of photoperiodic
clock in invertebrates. Proc Zool Soc. Calcutta:
JBS Haldane Comm., 1993: 217-227.
3. Rani S, Kumar V; Time course of sensitivity of the
photo inducible phase of light in the redheaded
bunting, Emberiza bruniceps. Biol Rhythm Res.,
1999; 30(5):555-562.
4. Rani S, Kumar V; Phasic response of the
photoperiodic clock of wavelength and intensity of
light in the redheaded bunting, Emberiza
bruniceps. Physiol Behav., 2000; 69(3): 277-283.

5.

6.

7.

8.

Tripathi BK; Ovarian and body responses of female
redheaded bunting to ultra-short photoperiods:
Demonstration of circadian involvement. Exp
Biol., 1989; 48(3): 173-176.
Gaur U, Shrivastava SK, Singh K; Gonadal
response in male and female Redheaded bunting,
Emberiza bruniceps under various photoperiodic
schedules (artificial photoperiods). Sch Acad J
Biosci., 2014; 2(3):205-207.
Tewary PD, Tripathi BK; Photoperiodic control of
reproduction in female migratory bunting,
Emberiza bruniceps. J Exp Zool., 1983; 226(2):
269-272.
Gaur U, Tripathi BK, Shrivastava SK; Study of
photoperiodism on gonadal weight in a redheaded
bunting under natural day length (NDL).Asian J
Exp Biol Sci.,2013;4(1):74-78.
934

Umesh G et al., Sch. J. App. Med. Sci., 2014; 2(3A):932-935
9. Kumar V, Jain N, Singh BP, Kumar BS; Plasma
levels of luteinizing hormone in intact and castrated
black headed bunting, Emberiza melanocephala,
exposed to stimulatory and non-stimulatory
photoperiods. Reprod Nutr Dev., 1993; 33:143150.
10. Thapliyal JP, Singh VK; Role of male hormone in
the regulation of annual body weight and gonad
development cycle of migratory male redheaded
bunting, Emberiza bruniceps. Pavo, 1995;
33(1&2):63-92.
11. Meier AH, Farner DS; A possible endocrine basis
for premigratory fattening in the white-crowned
sparrow, Zonotrichia leucophrys gambelii (Nuttall).
General
comparative
endocrinology.1964;
4(6):584-595.
12. Oishi T; Effect of short days in the photoperiodic
testicular
response
of
Japanese
quail.
Environmental control in Biol., 1978; 16:35-40.
13. Tewary PD, Kumar V; Effect of light on the gonad
and body weight in the crested bunting, Melophus
lathami. Environ control Biol., 1983a; 21(1):7-10.
14. Tewary PD, Dixit AS; Photoperiodic control of
ovarian cycle in Rose finch, Carpodacus erythrinus.
J Exp Zool., 1983; 228(3): 537-542.
15. Burger JW; Some effect of sex steroids on gonads
of starling. Endocrinology, 1945; 37(2):182-186.
16. Wolfson A; Daylength, migration and breeding
cycles in birds. Scince, 1952; 74:191-200.
17. Dolnik VR; Fat metabolism and bird migration. In
La photoregulation de la reproduction chez les
oiseaux et les Mammiferes (Ed. Benoit J and
Assnmacher). Cent Natn Rech Scient., 1970;
172:351-363.
18. Farner DS; Circadian systems in the photoperiodic
responses of vertebrates. Circadian clocks. 1965;
357-369.
19. Follet BK, Sharp PJ; Circadian rhythmicity in
photoperiodically induced gonadotrophin release
and gonadal growth in the quail. Nature, 1969;
233:968-971.
20. 20.Chandola A, Singh R, Thapliyal JP; Evidence
for a circadian oscillation in the gonadal response
of the tropical weaver bird,Ploceus philippinus, to
programmed photoperiods. Chronobiologia,1976;
3(3):219-227.
21. Wada M; Photo inducible phase for gonadotrophin
secretion entrained to dawn in Japanese quail. Gen
Comp Endocrinol, 1981; 43:227-223.
22. Follett BK; The stimulation of luteinizing hormone
and follicle stimulating hormone secretion in quail
with complete and skeleton photoperiod. Gen
Comp Endocrinol, 1981; 45(3): 306-316.
23. Tewary PD, Kumar V; Control of testes function in
Blackheaded bunting, Emberiza melanocephala.
Current Sciences, 1984; 53(2):113-114.

935

