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Synopsis

When black-headed Munia, Munia malacca malacca, were subjected to different

photoperiods, testes started developing practically immediately under constant short
(8 or 9 hrs.) days, but after a delay of three months under long (15-hr.)
photoperiod. Under both the photoperiods, gonads were maintained permanently in a
full breeding condition. Under natural photoperiod, tests began to grow six months
later than those of short-day brids and attained their maximal size four months after
their recrudescence. However, thereafter they showed a rapid regression in size.

It is suggested that while day-length may induce gonadal development, in
nature, some other environmental factor(s) is responsible for bringing about annual

gonadal regression.

Short-days, in general, block partially
(Miller, 1955) or fully (Weise, 1962) the an-
nual cycle of gonad development of birds.
However, incomplete (Benoit et al., 1961; Be-
noit, 1961) or complete (Vaugien, 1953; Mar-
shall and Serventy, 1958) development of gonads
may occur under total darkness in certain
species of birds. In the house sparrow, Passer
domesticus, gonadal growth once started
under natural photoperiod will continue even
under complete darkensss (Vaugien and Vau-

gien, 1961). Rapid gonadal development fol-
lowed by regression occurred in the house
sparrow (Threadgold, 1960; Middleton, 1965)
and the equatorial masked weaver, Quelea

quelea (Wolfson and Winchester, 1959) when
subjected to constant short-days. In lal
Munia, Estrilda amandava (Tewary and Tha-

pliyal, 1963) and the masked weaver (Lofts,
1964), on the other hand, short-days had no

significant effect on the annual gonadal cycle.
But the gonads of juncos, Junco hyemalis
were maintained for almost a year in a state
of activity when birds were subjected to con-
stant 12-hr. photoperiod (Wolfson, 1952). It is
believed, however, that gonadal regression
would have eventually occurred (Wolfson,
1952). But, elimination of regression after full
gonadal development occurred in the black-
headed Munia, Munia malacc malacca, sub-

jected to constant short-days (Thapliyal and
Saxena, 1964a). It seems that unlike in other
birds (Burger, 1949; Benoit, 1950; Miller,
1951; Farner, 1964; Farner and Follett, 1966;

Thapliyal and Saxena, 1964b), perhaps in the
autumn breeding black-headed Munica ex-

posure to long-days may be essential for the
induction of gonadal regression. Experiments
were, therefore, designed to study gonadal
response of black-headed Munia to constant
short-and long-photoperiods. Results of these
experiments, it was hoped, would also reveal
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the part played by day-length in the regula -
tion of the annual gonadal cycle of this bird .

Material and Methods

Black-headed Munia is a small
, non-migratoryfi

nch that breeds during the iatter half of a

in India, occurs below 16•KN (Baker
, 1926; Thapliyai

and Saxena, 1964).

Adult males, after the measurement of their left

testis size in situ
, were separated into groups and

treated as follows: Group I and II were exposed

daily to 8 hrs. (9 a .m. to 5 p.m.) and 9 hrs . (8 a.m.

to 5 p.m.) of natural day light respectively
. Group

III received each day 15 hrs. of light. This included 9

hrs. of natural and 6 hrs. of artificial light. Group IV

was maintained under natural photoperiod and was

treated as control. At Varanasi (Lat . 25•K18' and

Long. 83•K1' E) day length on 21st June is 13 hrs
.

and 34 mins. and on 21st December 10 hrs . and 26

mins. only.

On the day of the start of the experiments a few

birds were killed as initial control and their testes
,

after measurement, were fixed in Bouin's fluid for

microscopic examination. Monthly observations were

made on the gonad size of all the birds in situ .

Occasionally birds were also sacrificed to secure

gonads for histological study. Details of light, captivi-

ty conditions, surgical techniques and the method of

importing birds have been described earlier (Thapliy -

MONTHS

Fig.1. Effect of different photoperiods (8 hour-
, 9 hour.....,15 hour---, normal ---) on the annual

gonadal cycle of male black-headed Munia , Munia malacca malacca, figures within parentheses represent
number of birds examined and vertical bars the standard error 

of the means.
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al and Saxena, 1964; Thapliyal and Tewary, 1964).

These experiments were started in November, 1963

and were concluded in December 1964. The differ-

ence in temperature between the bird boxes for

artificial illumination and the bird-room containing

them was never more than 1.7•Ž. During the course

of these experiments all birds received similar hus-

bandry and remained healthy.

Results

Short-photoperiods: Gonads of birds sub-

jected to 8 or 9 hrs. of constant daily photo-
period started increasing practically immediat-
ely. During the period of January and Feb-
ruary, however, the gonadal volume changed
very little. Gonads continued to develop, and
after attaining a maximal volume in April (8

2

4

hrs.) and May (9 hrs.) followed a plateau (Fig.
1). Microscopic examination showed that by
January, that is within two months of the start
of the light treatment, gonads of the short-day
birds had acquired full activity (Figs. 2, 3).

Long-photoperiod: During the first month
the mean gonadal volume of the 15-hr.

photoperiod birds declined significantly. The
reduced volume was not different from that
of the controls (Fig. 1). The mean gonadal
volume remained unchanged until February
when it started increasing rapidly and follow-
ed a plateau after reaching a maximum in
June (Fig. 1). Spermatozoa appeared in
March, when gonads of control birds were still
small and inactive (Figs. 4, 5).

3

5

Fig, 2 Full development of the testis of a black-headed Munia under short (8 or 9 hours) photoperiod. January,

×1000;Fig.3. Completely inactive testis of a bird receiving natural photoperiod. January, ×1000;Fig,4.

Presence of bunched spermatozoa in the testis of a bird subjected to constant 15-hour photoperiod. March,
×10000;Fig25. An inactive testis of a control bird.March.×1000
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Normal photoperiod: The gonadal volume
declined during the first month, remained
unchanged until May when it started increas-
ing rapidly. Gonads attained maximal size in
September, then started regressing and by
December had declined to a low volume which
was practically the same as that of the
December of 1963 (Fig. 1).

On the basis of the examination of

gonads of a large number of freshly imported
bird it seems that in nature, as in the
laboratory, gonads are large from June to
November and small from December to April.

Microscopically, until May there was very
little activity in the gonads of the control
birds but by June bunched spermatozoa had
appeared in the seminiferous tubules. Gonads
remained active until October when post-
breeding changes appeared.

Discussion

Our results indicate that gonads of black-
headed Munia develop when birds are sub-

jected to constant long- or short-photoperiod.
But, while the gonads of birds subjected to
the constant short-photoperiods started in-
creasing in size and activity practically imme-
diately, development of those of the long-

photoperiod occurred only after three months
of the treatment. However, notwithstanding
the difference in the initial response, once the

gonads started developing they soon reached a
peak and then became continuous in size and
activity.

Stimulation of gonadal growth either by
short-(Wolfson, 1952; Wolfson and Winchest-
er, 1959; Thapliyal and Saxena, 1964a) or
long-photoperiod (see review by Benoit, 1950;
Miller, 1951; Farner, 1964; Farner and Fol-
lett, 1966; see also Thapliyal and Saxena,
1964b; Thapliyal and Tewary, 1964) or by
both (Threadgold, 1960; Middleton, 1965) has
been described in a number of birds. Elimina-
tion of regression after full gonadal devel-
opment under long- (Thapliyal and Saxena,
1964) or short-photoperiod (Wolfson and

Winchester, 1959; Thapliyal and Saxena,

1964) has also been recorded. But, this is the

first report of early gonadal recrudescence to

full development and elimination of regression

in a seasonally breeding bird under constant

short- and also long-days.

In nature (below 16•KN), and in captivity

at Varanasi (25•K18' N) gonads of black-

headed Munia develop when days are long and

attain full development and start regressing

when days start decreasing in length . In view

of the present results, it seems reasonable to

suggest that although day-length may influ-

ence gonadal growth, regression in nature is

caused by some other seasonal factor(s) .

It is also of interest to note that the

maximal size of the gonads of light-treated

birds was significantly less than that of the

birds exposed to natural photoperiod. But

gonads of birds made severely hypothyroid

develop to the same average size as that of the

controls (Pandha, 1966, Ph.D. Thesis). Re-

cently (Thapliyal and Pandha, 1967), it has

also been shown that in black-headed Munia

gonad development and thyroid activity cycles

are inversely related to each other . It is possi-

ble, therefore, that thyroid may be involved in

an important way in the regulation of the

annual gonadal cycle (Kobayashi, 1954 , 1957)

and also in the response of birds to different

day lengths. However , so far, neither the

thyroid activity of birds subjected to different

photoperiods nor the influence of hyperthy-

roidism on the light response of these birds

has been studied.
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