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The effect of temperature on the sexual activity of . . .

The effect of temperature on the sexual activity of
non-migratory birds, stimulated by artificial lighting.

By HEIKKI SUOMALAINEN .

(Received October 6th, 1937.)

How exposure to the daily period of lighting, and the strength
and quality of light, affects the sexual cycle of birds has been
experimentally examined, thoroughly and from many angles (com
pare only BISSONNETTE 1936 a, b ; ROWAN and later KIRSCHBAUM a.
RINGGEN ; RILEY.

Besides lighting one can also presume that of external natural
factors temperature may especially affect the annual sexual cycle
chiefly of non-migratory birds, for they clearly experience the com
paratively regular and considerable annual rhythm of changes in
temperature . The annual changes in temperature experienced by
migratory birds are in most cases naturally much less and more
variable . The effect of changes in temperature on the sexual cycle
of birds has been studied less, usually only as a secondary matter
in other tests . This is, however, principally due to the fact that in
all investigations the temperature has been found to be of no signi-
ficance with regard to migratory birds, chiefly ROWAN (compare
only 1936, pp. 142-146) with Junco hyemalis connectens Coues, as
well as with regard to the non-migratory birds hitherto examined,
chiefly BISSONNETTE a . CHAPNICK (p . 328) also BISSONNETTE (1931,
p . 293-294 ; 1936 a, p . 177) with Sturnus v. vulgaris L. and
KIRSCHBAUM a . RINGGEN with Passer d. domesticus (L.) .

Taking as a basis the above-mentioned, with continuous arti-
ficial lighting artificially produced, strong development in the sexual
activity of the birds' gonades, I performed tests in the winter of
1937 in regard to the effect of temperature on the sexual cycle of
non-migratory birds . The test object used was the great titmouse,
Parus m. major L. The bird material, comprising 25 individuals,



Photo 0. Jonasson

Fig. 1-6 . Microphotographs of the testes cuts, thickness 10 NU, of great
titmouse, Paras m . major L . The test individuals number is marked on the
photographs. The testes of test birds Nos . 4, 6 and 8 are fixed with La
Cour 2BD, those of the test birds Nos . 10, 16 and 22 with Zenker . All cuts

are coloured with Heidenhain's iron hematoxylin . X60.
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was caught immediately before the commencement of the test series
in Helsinki or its surroundings .

Four test series were arranged, i . e . two groups, each consis-
ting of two parallel series : The first group of series (test series
1 and 2) was arranged in daylight, test series 1 also in outdoor
temperature (compare test series 1 a!), while test series 2 was per-
formed in a considerably higher temperature . Thus in test series 2
the temperature factor ought to have stimulated the gonades towards
sexual activity . The second group of series (test series 3 and 4)
was arranged in continuous artificial lighting, test series 4 at a
considerably higher temperature than test series 3. Thus in test
series 3 the lower temperature ought to have retarded or prevented
the artificial development of the, gonades. Further, in order to faci-
litate comparison, the temperatures were kept as nearly equal as
possible on the one hand in test series 1 and 3 and on the other
hand in test series 2 and 4 .

Tests were performed during the period 9. 1 . -1 . 111 . The titmice were
kept in cages measuring 45 X 50 X 50 cm3 , 3-2 individuals in each . They
were fed with ground nuts and hemp seeds . For the artificial lighting milk
glass Osram glow lamps of 40 watts were used, two of them were placed
at the same side of and at a distance of 65 cm from two cages, set side by
side . The minimum and maximum temperatures of the days, from which
the average temperatures were obtained, were noted in the morning.

Test series 1 . Average temperature - 6.3 ° C ; min . - 16.75 ° C, max .
+2.5° C . The cage was outofdoors in a rather shady and comparatively
sheltered spot . Test birds 2 : a,Y . - The test series was performed prin
cipally to make sure that life in cages did not in itself affect the birds
(compare also BIssONNETTE 1931, p . 302) .

Test series 1 a .

	

During the test period for purposes of comparison
5 birds as were shot in the immediate proximity of Helsinki, at Huopa-
lahti : Munkkiniemi .

Test series 2 .

	

Average temperature -}- 15 .7 ° C ; min . -}- 11 .25° C, max
-}- 19 .o ° C .

	

Cages in daylight, placed in a room at a big window (that ultra-
violet rays have no effect compare BISSONNETTE a. WADLUND, p. 346). Test
birds 6 : 2 dd, 4 YY .

Test series 3.

	

Average temperature -{- l .s ° C ; min . - 3.25 ° C . max.
7 .o ° C . Cages artificially lit up all day and all night . Test birds 6 :

4 C3 J, 2 YY .
Test series 4.

	

Average temperature + 19.2° C ; min . -f- 17 .75° C, max.
-f- 20 .75° C .

	

Cages artificially lit up all day and all night. . Test birds 5
3

	

(36, 2

	

YY.
The test results obtained are in the main shown in the attached

table and illustrations (table 1 and fig . 1-7).



Table 1 . Showing the development of the testes of Parus m. major-66 into sexual activity. The gonades were
measured by the micrometre immediately after the test individual was killed ; measurements in mm. The measure-
ments of the right testes are given first .

1 The bird was found dead in the cage .
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The results of the tests with great titmouse, Parus m. major L.,
one of our most typical non-migratory birds, show that :

l . The testes' rapid, strong development of sexual activity,
caused by continuous artificial lighting, occurred in the middle of
the winter, during January-February.

2. The considerable, approx. 20° C differences in temperature
had no visible effect on the artificially caused sexual cycle of the
testis . The considerable, rapid increase in temperature could in no
way develop sexual activity in the testes, nor, on the contrary, did
the lower temperature retard their development - within the tem-
perature limits mentioned. As KENDEIGH (p . 313) has even stated :
� Provided they have plenty of food, adult birds have considerable
resistance to a lowering of their body temperature even under con-
ditions of extreme cold ." - One can also refer to RILEY'S tests
regarding the effect of temperature on the spermatogenesis of the
house sparrow, Passer d. domesticus (pp. 336-338) .

3. The influence of continuous artificial lighting and tempe-
rature on the development of the ovaries and the testes into sexual
activity was the same .
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