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I. INTRODUCTION
A variety of behavioral patterns occur during the 

avian reproductive cycle. Characteristic patterns of 
behavior are seen in adult birds during the periods of 
courtship, nest building, egg laying, incubation and 
care of nestlings. These periods also are distinguish
able by definite changes in the internal physiology of 
the birds. Knowledge of the effects of the physiolog
ical events on the behavioral patterns as well as the 
role of external factors are important to the under
standing of the basis of parental behavior. An example 

-̂he complexity of the interrelationships is seen in 
the fact that female Ring Doves (Streptopelia risoria) 
can be induced to undergo oviduct growth, ovulation, 
and incubation behavior by association with a mate.
This effect can be further augmented by the presence of 
nest building materials (Lehrman, et al., 1961).

In order to better understand the interrelation
ship between behavioral patterns and internal and 
external stimuli, the effect of hormones on receptor 
organs and tissues characteristic of avian reproductive 
physiology have been studied. However, the details of 
hormonal control of physiological and behavioral 
patterns are still only speculative. Only a limited
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number of species have been carefully studied and most 
of what is known has come from work on the chicken and 
pigeon both of which have somewhat specialized repro
ductive physiology. Due to the small amounts of blood 
in most species of birds and the costliness of many 
refined methods of blood serum analysis, few experi
ments on blood hormonal levels in birds have been 
conducted. Consequently research has been concentrated 
on evaluating tissue responses to hormones in order to 
estimate hormonal activity, and the effects on be
havior. Such methods of investigation have enlightened 
many aspects of hormonal induction of behavior. It is 
hoped that these preliminary experiments will provide 
a background which will help to direct further more 
refined experimentation in the most worthwhile areas.

The objective of this study was to investigate 
wild Mourning Doves (Zenaidura macroura) in order to 
determine if there were organ or tissue changes related 
to hormonal secretions during the nesting cycle. Both 
male and female birds were collected from May to 
August 1968 and morphological and histological changes 
were studied. Particular attention was devoted to the 
crop sac, gonads, oviduct and ventral apterium. These 
structures were examined and analyzed with respect to



the individual bird's stage of reproduction.



II. METHOD AND MATERIALS
A. Field Studies

Sixteen female and 14 male adult Mourning Doves 
were collected from May to August 1968 in rural areas 
about 10 miles west of the city limits of Omaha, 
Nebraska. No single, large study area could be found 
so that most of the field work was done in roadside 
areas along highways 275 and 30. Much of the field 
investigation was carried out in two triangles of land 
created by highway intersections and adjacent roadside 
areas. Although the study areas were bounded at least 
on one side by a highway, the areas provided natural 
and for the most part undisturbed habitats for numerous 
animals.

In the early part of May most of the Mourning Dove 
nests were found in pine trees along the roads. Later 
in the season as the foliage thickened, most of the 
nests were found in dogwoods, willows, and other trees 
and shrubs with an average nest height of 93 inches.
A total of 136 nests were observed. Probably early 
in the breeding season adequate cover and protection 
was an important consideration in selecting a nesting 
site. Consequently, the birds nested in evergreen 
trees. Water was plentiful at that time in May. Later



there was plenty of cover but less water available 
so that nests were generally located near a water
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source.
When a nest was found it was tagged with a number. 

The nest height, diameter and depth were measured.
Eggs were marked with red nail polish to indicate the 
sequence of laying. The diameter and length were 
measured with vernier calipers and the weight of the 
eggs was taken on a double beam portable balance.

Each day new nests were sought out and previously 
found nests were observed. In this way the stage of 
reproduction of the birds was established. The male 
and female birds were collected according to the 
following schedule:

1. Mated birds.
2. Egg laying birds (egg in oviduct)
3. Incubating birds:

a. days 1-3 of incubation
b. 4-6
c. 7-10
d. 11-13
e. 14-15

4. Birds with nestlings:
a. 1-3 day old nestlings
b. 4-6
c. 7-10
d. 11-13
e. 14-15

B. Laboratory Examination
Since facilities were not available to dissect the 

birds in the field, the specimens were kept cool in an
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ice chest until they could be transported to the 
laboratory. In the laboratory several body and feather 
measurements were taken (Jaeger, 1969). The crop sac, 
gonads and oviduct were removed and weighed on a 
Roller-Smith Balance. As in most birds, the left 
ovary is the only functional ovary in the Mourning 
Dove. The diameters of the four largest follicles of 
the ovaries were measured to the nearest 0.5mm with a 
vernier caliper. Pieces of the crop sac along with 
anterior and posterior sections of the ventral apterium 
taken one centimeter from each end of the sternum, were 
fixed in 10 per cent formaldehyde and later placed in 
70 per cent alcohol. These tissues were dehydrated 
through a graded series of alcohol, cleared in xylene 
and embedded in paraffin. The segments of crop sac 
and anterior and posterior ventral apteria were sec
tioned at 4 microns with a microtome and stained with 
hematoxylin and eosin. The following staining 
schedule was employed:

1. Xylene -- 2 min.
2. xylene + 100% alcohol -- 2 min.
3. 100% alcohol —  2 min.
4. 100% alcohol -- 2 min.
5. 95% alcohol -- 2 min.
6. 85% alcohol —  2 min.
7. 70% alcohol —  2 min.
8. 50% alcohol -- 2 min.
9. 35% alcohol —  2 min.
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10. water — 5 min.
11. Harris' hematoxylin -- 15 secs
12. water — 5 min.
13. 1% acid alcohol —  one dip
14. water — rinse
15. ammonium hydroxide — 5 sec.
16. water — rinse
17. 95% alcohol —  2 min.
18. eosin — 20 sec.
19. 95% alcohol —  20 sec.
20. 95% alcohol —  3 sec.
21. 100% alcohol —  5 sec.
22. 100% alcohol —  5 sec.
23. xylene -- 2 min.
24. xylene -- 2 min.

The following measurements were made to the 
nearest 2.5 microns at randomly selected positions on 
the cross-sections of the anterior and posterior pieces 
of ventral apterium:

1. Thickness of the stratum germinativum and 
the cornified layer.

2. Number of cell layers in the stratum 
germinativum.

3. Thickness of the dermis layer.
4. Number of blood vessels over 10 microns 

in diameter per millimeter.
5. Average diameter of the blood vessels 

greater than 10 microns in diameter.
From the cross-sections of the crop the average 

epithelial height measured to the nearest .01 milli
meters at the thickest point was determined. The 
germinative layer of the crop sac tissue from birds 
that were mated, egg laying, incubating and caring for 
young was examined in order to determine if there were 
indications of mitotic activity.



III. RESULTS
Morphological and histological examination of the 

gonads, oviduct, crop sac, and ventral apterium of 
adult male and female Mourning Doves collected during 
the nesting cycle revealed a variety of fluctuations in 
organ and tissue weights and development. The results 
of the examination are described below and in the 
appended tables and graphs.
A. Ovary

The heaviest ovaries and the greatest average 
follicle diameters were found in birds collected 
between 4 and 10 days of egg incubation (Tables 1 and 
2). Over the period of nestling care there appeared 
to be a decline in ovary weight and average follicle 
size.
B. Oviduct

The oviduct from the ovary to the entrance into 
the cloaca was removed and weighed. The oviduct 
weight was found to be greatest during the time of 
laying and between one and three days of egg incubation. 
After that time the oviduct development declined 
(Figure 1; Tables 3 and 4).
C. Testes

Due perhaps to a scarcity of data, no consistent
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trend in the weight of the testes could be observed 
during the period of the nesting cycle studied 
(Table 5).
D. Crop Sac

The weight of the entire crop sac steadily in
creased from the time of laying to maximal development 
during the period of nestling care. However, a more 
accurate measurement of crop sac development was af
forded by histological measurement of the crop epithe- 
lial lining. Figure 2 shows the average epithelial 
height of both males and females at various stages of 
the nesting cycle. There was an increase in crop 
development from the time of laying to the period of 
nestling care. Maximal crop development was noted 
during the first three days of nestling care (Tables 3, 
4, and 5). Crop development remained high during the 
time of nestling care. With the staining techniques 
used the examination of the germinative tissue of the 
crop sac did not reveal indications of mitotic activity 
nor were any other signs of cell proliferation distin
guishable. The number and size of blood vessels was 
small in all the tissue sections examined.
E. Ventral Apterium

The average length and width of the ventral
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apterium of the males was 22 x 65 mm and for the 
females was 26 x 58 mm. This area in both males and 
females was always bare and never appeared to have 
possessed feathers. The apterium extended from the 
thoracic inlet to the abdomen in all the birds so that 
its length was primarily dependent on the size of the 
bird.

Periods of reproduction were divided into four
groups for analysis:

Group I —  Mated
Egg Laying
1-6 days incubation

Group II -- 7-15 days incubation 
Group III -- 1-6 day nestlings 
Group IV —  7-15 day nestlings 

No consistent trends were seen in the number of 
layers of the stratum germinativum or the number or 
size of the blood vessels. The number of layers of 
the stratum germinativum ranged usually between 2 
and 4. Measurements of the number of blood vessels 
and thickness of the dermis layer were subject to con
siderable error. Most of the large blood vessels were 
in the lower part of the dermis layer and these 
vessels, as well as part of the dermis appeared to have 
been removed during sectioning. Consequently, no
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definitive statement on the number of blood vessels 
present can be made. Examination of both the anterior 
and posterior sections of ventral apterium did not 
reveal any significant or consistent trends in the 
thickness of the stratum germinativum or dermis layers 
during any particular part of the nesting cycle that 
was studied (Tables 6 and 7).



IV. DISCUSSION
The hormones involved in avian reproduction are 

secreted primarily by the anterior pituitary and the 
gonads. The ovaries of the female secrete estrogens 
and androgens possibly from the interstitial cells 
(Taber, 1951). Progesterone may also be secreted by 
the ovaries or perhaps by the adrenals. Its source, 
however, is still hypothetical (Riddle and Schooley, 
1944; Layne, et al., 1957). The testes of the male are 
responsible for the secretion of androgens, estrogens 
and according to Lofts and Marshall (1959) progestins.

It is the anterior pituitary that is the principal 
regulator of avian reproductive hormones. The pitu
itary is situated in a rounded depression of the 
sphenoid bone in the floor of the skull and connected 
to the midbrain just behind the optic chiasma. The 
basophilic cells secrete gonadotrophic hormones while 
the acidophilic hormones secrete prolactin (Yasuda, 
1953). Environmental factors can influence anterior 
pituitary secretions due to its connection by a blood 
"portal" system with the hypothalamus (Turner, 1967).

Follicle Stimulating Hormone (FSH) and Luteinizing 
Hormone (LH or ICSH) are the gonadotrophic hormones 
(Sturkie, 1965; Lehrman, 1961). FSH stimulates ovarian
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development and spermatogenesis in the testes. LH is 
thought to stimulate the interstitial cells of the 
testes to secrete testosterone and to control 
ovulation.

At the end of the breeding season the gonads of 
birds are regressed and the pituitary seems to be less 
responsive (Lofts and Marshall, 1957). Consequently 
the secretion of gonadotrophins, sex hormones and 
P^olcictin is probably at a minimal level. Changes in 
the external environment such as photoperiod, temper- 
ature, and food availability which occur in the spring 
as well as the presence of a mate (Lehrman, 1961) 
appear to cause increased pituitary activity which 
results in gonadal development. FSH stimulates testes 
growth and spermatogenesis and ovarian development.
LH stimulates testosterone production and ovulation.

Lehrman and Brody (1957) have shown that in the 
Ring Dove oviduct development can best be induced by 
administration of both estrogen and progesterone 
although androgens and prolactin may also effect 
development (Brant and Nalbandov, 1956; van Tienhoven, 
1961; Steel and Hinde, 1963). In the Mourning Dove 
the oviduct was well developed at the time of laying 
and the first three days of egg incubation. The
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development of the ovaries as measured by weight and 
follicle size was also high during the period of egg 
incubation. Oviduct and ovary size decreased during 
the period of nestling care. These data can be inter
preted to suggest that estrogen levels are higher in 
the female Mourning Dove during the period of early egg 
incubation. However, the activity declined as the 
nesting cycle progressed. Progesterone levels were not 
measured but it may act synergistically with the es
trogen to stimulate oviduct development. A study of 
oviduct development in Leghorn pullets showed that es
trogen and progesterone act synergistically to stimu
late oviduct development (Mason, 1952; Brant and 
Nalbandov, 1956). Excessive amounts of hormone were 
found to produce an antagonistic effect. The fact that 
ovary weight and follicular development remained high 
during the early days of incubation suggests that the 
birds were prepared for further ovulation if the nest 
were suddenly destroyed (Cuthbert, 1945).

The crop sac is a tri-lobed lateral extension of 
the wall of the esophagus characteristic of the order 
Columbiformes. The walls of the crop contain a thin 
muscle layer and an epithelial lining. It has been 
established in pigeons and doves that prolactin
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stimulates proliferation of the epithelial cells so 
that the crop wall thickens extensively (Patel, 1936; 
Lehrman and Brody, 1961). As the epithelial cells 
multiply, blood vessels grow to supply the newly 
forming cells but the increase in thickness of the 
crop wall outstrips the growth of the blood vessels 
so that the superficial layers of epithelial cells 
die and slough off into the lumen of the crop. The 
"pigeon milk" which the parents regurgitate into the 
mouths of the nestlings consists of the degenerating 
epithelial cells from the crop wall (Lehrman, 1955).
The crop sac response to prolactin is so well estab
lished that it is a standard bio-assay for prolactin 
(Nicoll, 1967; Nicoll, et al., 1967).

Both the male and female Mourning Dove participate 
in incubating and caring for the young. From the time 
of early egg incubation to the period of nestling care 
there was a steady increase in the thickness of the 
crop epithelium. The peak of development was during 
the first three days of nestling care. It is at this 
time that Jaeger (1969) reported that the Mourning 
Dove nestlings undergo their most rapid growth. Crop 
development remained high throughout the period of 
nestling care. These data indicate that there may be
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a continual increase in the prolactin levels from 
early incubation through part of the period of 
nestling care.

The anti-gonadal effect of prolactin has been 
established in birds. Possibly prolactin suppresses 
FSH secretion (Riddle and Bates, 1939; Eisner, 1960). 
Consistent with this hypothesis is the observation in 
the Mourning Dove that ovary development steadily 
declined during the time when the prolactin levels 
would be expected to increase. At the same time, 
however, the testes weights were scattered. No 
consistent trend to indicate a decrease in development 
could be observed. Perhaps the male Mourning Dove 
remains in full breeding condition throughout the 
breeding season and the pituitary does not respond to 
the increased prolactin levels. However, Schooley 
and Riddle (1938) in their study of the weights and 
histology of the organs of the domestic pigeon re
ported that weight of the testes decreased during the 
period of incubation and feeding of young. This may 
be true for the Mourning Dove as well but the scarcity 
of data may prevent its observation.

The apparent increase in prolactin may be im
portant in controlling incubation behavior in the
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Mourning Dove. Riddle, Bates and Lahr (1935) induced 
broodiness in fowl with injections of prolactin.
Lehrman and Brody (1961) disagree on the proposal that 
it is prolactin that initiates incubation in doves 
since the change in the weight of the crop which is a 
specific indicator of prolactin secretion occurs after 
the beginning of incubation. They found that in 
Ring Doves (Streptopelia risoria) given prolactin 
injections which induce full crop growth, only 40 
per cent of the individuals tested exhibited incubation 
behavior while 70 per cent of the individuals given 
progesterone sat on eggs. They suggest that proges
terone initiates incubation behavior and that incu
bation elicits prolactin secretion. Lehrman and Brody 
used crop sac weights as a measure of prolactin levels. 
Riddle (1963) disputes these results, pointing out 
that during normal incubation 8 to 10 days are required 
to attain a change in the crop sac that is detectable 
by weight. Possibly evidence of early prolactin 
activity may be found by investigating the cells of 
the crop wall for mitotic activity before an increase 
in crop weight is measurable (Bahn and Bates, 1956).
In the Mourning Dove, crop epithelial development was 
first distinguishable in birds incubating eggs from
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4 to 6 days. No increase in vascularity or mitotic 
figures could be observed in earlier periods of the 
nesting cycle with the staining techniques employed.

In some groups of birds before the female begins 
to incubate her eggs, the down feathers on her ventral 
surface are lost and the dermis in those areas be
comes thickened and richly supplied with blood vessels. 
These areas are called incubation patches or brood 
patches, and are thought to facilitate the transfer 
of heat from the body of the incubating bird to the 
eggs.

Bailey's (1952) study of the brood patch formation 
in passerine birds given various hormone injections 
established that in some passerines the incubation 
patch develops in response to a combination of estrogen 
and prolactin. Estrogen alone produced vascularization 
while prolactin when administered alone had no effect. 
From histological studies Baily characterized formation 
of the brood patch as involving defeatherization, 
vascularization, and edema.

Hinde and Steel (1964) studied the tactile sen
sitivity of the canary (Serinus canarius) brood patch. 
In the canary they found that estrogen with prolactin 
or progesterone will cause defeatherization and



vascularization. They were not able to artificially 
induce brood patch development comparable to that 
which naturally occurs.
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They also found that the ventral surface becomes 
n'̂>re sensitive to tactile stimulation as the breeding 
season advances. Injections of estrogen with prolactin 
or progesterone reportedly caused a decrease in the 
tactile sensitivity threshold. Consequently increased 
tactile sensitivity may also be a characteristic of 
the brood patch. Jones (Personal Communication) has 
recently found nerve receptors in the brood patch of 
the California Quail (Lophortyx californicus). if 
this increased sensitivity of the ventral apterium 
can be demonstrated for the Mourning Dove it would 
add support to Lehrman’s hypothesis that incubation 
behavior elicits prolactin secretion. However, there 
may be many other types of stimuli involved.

It has been suggested that in species in which 
the males also possess the incubation patch, androgen 
may stimulate its development. Johns and Pfeiffer 
(1963) gave injections of estradiol, testosterone and 
prolactin in various combinations to male and female 
Wilson's phalaropes (Steganopus tricolor). in this
species only the male builds the nest, incubates the



eggs and broods the young. They found that only 
testosterone and prolactin in combination produced 
incubation patches in all birds both male and female.

Male and female Mourning Doves possess a bare 
ventral apterium throughout the year. Both the female 
and male birds participate in incubating the eggs and 
caring for the young, but it has not been established, 
heretofore, whether they develop a brood patch. At 
times it has been assumed that pigeons and doves 
possess an incubation patch (Bailey, 1952; Eisner,
1960) but the matter is still debatable. In the 
Mourning Doves examined there did not appear to be 
any defeatherization or edema. Histological examin
ation of the ventral apterium revealed no marked 
increase in vascularity nor did either the female or 
male birds show a significant or consistent increase 
in the thickness of the stratum germinativum or dermis 
layers of the apterium. If the Mourning Dove does 
develop a brood patch it is very meager compared to 
the brood patch of many passerine species. In this 
study no criterion of incubation patch formation 
innumerated by Bailey or any indication of change in 
the ventral apterium during incubation was established.

Even among groups of birds that develop an obvious

20
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brood patch, there are probably many modes of hormonal 
control of brood patch development. Prolactin is 
apparently essential for complete incubation patch 
formation in many species (Jones, unpub.). In the 
Mourning Dove prolactin activity does rise during the 
incubation period as evidenced by crop sac development. 
Prolactin and the gonadal hormones do not appear to 
cause defeatherization, proliferation or edema in the 
ventral apterium.

In evaluating data such as presented here it is 
important to realize that only general trends can be 
seen. The fact that organ weights increase does not 
necessarily indicate an increase in hormonal secretions. 
Causative relationships cannot be established on these 
data alone. However, although the methods employed 
were gross, and the scarcity of data prevents mean
ingful statistical analysis, such preliminary histo
logical and morphological investigations can help to 
pinpoint areas for a more sophisticated study.



V. SUMMARY
A preliminary study of wild, adult male and 

female Mourning Doves was conducted in order to 
determine if there were organ or tissue changes 
related to hormonal secretions during the nesting 
cycle. Particular attention was devoted to the crop 
sac, gonads, oviduct and ventral apterium. The re
productive cycle was divided into various periods of 
egg incubation and nestling care and these structures 
were examined and analyzed with respect to the in
dividual bird's stage in the cycle.

Although the methods employed were gross and the 
scarcity of data prevents meaningful statistical 
evaluation, certain trends were observed:
1. Ovary weight and average follicle diameters were 

greatest during the early period of egg incubation 
and decreased during the period of nestling care.

2. Oviduct development as measured by weight was 
greatest during the time of laying and between 
one and three days of egg incubation. Thereafter, 
the oviduct declined in weight.

3. The data on ovary weight, follicle size and ovi
duct weight suggest that estrogen levels were high 
during early incubation and that they decreased
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during late incubation and the period of nestling 
care.

4. Perhaps due to a scarcity of data, no consistent 
trends in the weight of the testes were observed 
during the period of study.

5. During the incubation period there was a rise in 
prolactin activity in both male and female birds 
as evidenced by an increase in crop weight and 
epithelium thickness. The maximal development 
was seen during the first three days of nestling 
care. Crop development remained high during the 
period of nestling care.

6. As the prolactin activity increased, ovary weight 
decreased which is consistent with observations 
on the anti-gonadal effect of prolactin.

7. No conclusive indication of brood patch formation 
in the Mourning Dove was observed. There was no 
noticeable increase in vascularity, edema, or 
thickness of the stratum germinativum and dermis 
layers of the ventral apterium. If the Mourning 
Dove does develop a brood patch it is meager as 
compared to many passerine species.



Figure 1. Oviduct weight corrected for total body 
weight is shown at various intervals of the repro
ductive cycle.
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Figure 2. Average crop sac epithelial height of both 
males and females combined is shown at various in
tervals of the reproductive cycle.
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TABLE 1
ORGAN WEIGHTS OF ADULT FEMALE MOURNING DOVES

DURING THE NESTING CYCLE

Ovary Ovary (g) Average Diameter
Nesting Stage Weight Body 4 Largest Follicles

(mg) Weight (g) (mm)

Laying
1 234.6 .0021 3.8
2 390.0 .0034 4.1

Ave. 312.3 .0028 3.9
Incubating 
1-3 days 250.6 .0024 4.0
4-6 484.2 .0037 • 0

0

7-10
1 613.0 .0051 5.8
2 450.0 .0037 4.5

Ave. 531.5 .0044“ i—
1 •

LO

11-13
1 293.6 .0023 4.8
2 246.8 .0022 3.7

Ave. 270.2 .0023 4.2
14-15 358.3 .0026 4.8
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TABLE 2
ORGAN WEIGHTS OF ADULT FEMALE MOURNING DOVES

DURING THE NESTING CYCLE

Ovary Ovary (g) Average Diameter
Stage Weight Body 4 Largest Follicles

(mg) Weight (g) (mm)

Nestlings
1-3

1 259.6 .0027 5.1
2 193.1 .0014 3.0

Ave. 226.3 .0020 • O

4-6
1 204.6 .0017 3.4
2 302.0 .0026 2.8

Ave. 253.3 .0022 3.1
7-10

1 305.0 .0024 4.8
2 1.0

Ave. 2.9
11-13 * * *

14-15 126.7 .0011 3.4

* No birds collected
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ORGAN WEIGHTS OF ADULT FEMALE MOURNING DOVES 
DURING THE NESTING CYCLE

TABLE 3

Oviduct Oviduct (g) Crop Average Crop
Nesting Stage Weight Body Weight Epithelial

(mg) Weight (g) (g) Height (mm)

Laying
1 1604.0 .0144 .05
2 2700.0 .0237 0.80 .14

Ave. 2152.0 .0191 0.80 .09
Incubating 
1-3 days 2945.0 .0278 0.7250 .07
4-6 1372.4 .0104 1.4732 .27
7-10

1 834.1 .0069 1.205 .26
2 626.0 .0052 1.100 .11

Ave. 729.5 .0060 1.255 . 19
11-13

1 476.7 .0037 2.3166 .97
2 1600.0 .0144 2.0000 . 18

Ave. 1038.4 .0091 2.1600 .57
14-15 745.9 .0054 3.4515 .67
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ORGAN WEIGHTS OF ADULT FEMALE MOURNING DOVES 
DURING THE NESTING CYCLE

TABLE 4

Oviduct Oviduct (g) Crop Average Crop
Nesting Stage Weight Body Weight Epithelial

(mg) Weight (g) (g) Height (mm)

Nestlings
1-3

1 472.2 .0038 7.20 2.71
2 520.0 .0036 8.00 2.85

Ave. 496.1 .0037 7.60 2.78
4-6

1 482.2 .0041 2.62 0.55
2 306.0 .0026 3.05 1.27

Ave. 394.1 .0033 2.83 .91
7-10

1 504.4 .0039 7.3 1.50
2 1.40

Ave. 7.3 1.30
11-13 * * * *

14-15 230.0 .0020 4.3 1.48
* No birds collected
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CROP SAC AND TESTES MEASUREMENTS 
OF MALE MOURNING DOVES

Crop

TABLE 5

Nesting Stage
Crop

Weight
(g)

Epithelial
Height
(mm)

Testes
Weight
(g)

Testes Weight(g) 
Body Weight(g)

Mated 1.0088 0.11 0.5857 .0049
Egg Laying 1.1303 0.07 0.9412 .0067
Incubation
1-3 days 0.06 1.2303 .0085
4-6 0.95 0.21 0.7054 .0056
7-10

1 1.1263 0.11 0.7587 .0059
2 .9712 0.12 0.5118 .0045

Ave. 1.0488 0.12 0.6354 .0052
11-13

1 4.80 1.29 1.10 .0081
2 1.92 1.05 .0078

Ave. 3.30 1.29 1.07 .0079
14-15 * * * *

Nestlings
1-3 days 4.70 1.38 0.800 .0061
4-6 * * * *

7-10 2.90 1.39 0.500 .0049
11-13

1 3.25 1.21 0.5772 .0051
2 2.80 0.68 0.5110 .0039

Ave. 3.02 0.94 0.5441 .0045
14-15

1 3.1 1.13 0.650 .00632 6.0 0.45 0.4863 .0039Ave. 4.5 0.79 0.570 .0051
* No birds collected
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TABLE 6
MEASUREMENTS OF ANTERIOR AND POSTERIOR VENTRAL APTERIUM

MALES AND FEMALES
Thickness of

Stage of Stratum Thickness of
Nesting Cycle Germinativum (p) Dermis (p)

Anterior Posterior Anterior Posterior
Mated

1 male 7.5 7.5 63.0 152.5
Egg Laying

1 female 7.5 87.5 82.5 50.02 female 7.5 80.0
Ave. females 7.5 81.2
1 male 7.5 87.5 87.5 180.0

Incubation
1-3 days

1 female 5.0 10.0 35.0 175.01 male 5.0 10.0 42.5 37.5
4-6 days

1 female 7.5 11.3 62.5 80.01 male 6.0 7.5 70.5 165.0
7-10 days

1 female 12.5 7.5 95.0 130.02 female 12.5 158.0
Ave. females 12.5 126.5
1 male 8.7 6.3 70 92.52 male 7.5 10.0 65 55.0Ave. males 8.1 8.1 67 73.7

11-13 days
1 female 8.8 82.52 female 10.0 7.5 77.5 100.0Ave. females 10.0 8.1 77.5 91.2
1 male 10.0 75.0
2 male 12.5 95.0
Ave. males 11.2 85.0
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TABLE 6 (CONTINUED)
MEASUREMENTS OF ANTERIOR AND POSTERIOR VENTRAL APTERIUM

MALES AND FEMALES
Thickness of

Stage of Stratum Thickness of
Nesting Cycle Germinativum (y) Dermis (y)

Anterior Posterior Anterior Posterior
Incubation (Cont'd.)
14-15 days 

1 female 10.0 7.5 77.5 25.0
Nestlings 
1-3 days 

1 female 10.0 10.0 100.0 75.0
2 female 7.5 11.3 80.0 100.0
Ave. females 8.7 10.6 90.0 87.5
1 male 10.0 6.3 67.5 112.5

4-6 days 
1 female 7.5 11.3 57.5 75.0
2 female 10.0 12.5 57.5 107.5
Ave. females 8.7 11.9 57.5 91.2

7-10 days 
1 female 10.0 7.5 85.0 67.5
2 female 7.5 10.0 62.5 162.5
Ave. females 8.8 8.8 73.7 115.0
1 male 7.5 7.5 57.5 125.0

11-13 days 
1 male 7.5 5.0 70.0 100.0
2 male 10.0 10.0 52.5 80.0
Ave. males 8.7 7.5 61.2 90.0

14-15 days 
1 female 10.0 7.5 70.0 105.0
1 male 6.3 7.5 55.0 137.5
2 male 8.3 76.0
Ave. males 7.3 65.5



TABLE 7
AVERAGE MEASUREMENTS OF THE VENTRAL APTERIUM OF

MALE AND FEMALE MOURNING DOVES

Average Average
Stratum Ant.&Post. Average Average

N
Ant.

N
Post.

Germinativum (y) 
Anterior Posterior

Stratum 
Germ, (y)

Dermis (y) 
Anterior Posterior

Ant.&Post 
Dermis (y

Males
Group I 4 4 6.5 8.0 7.2 65.9 132.5 99.2
Group II 4 2 9.7 8.0 8.8 76.0 75.0 75.5
Group III 1 1 10.0 6.3 8.1 67.5 112.5 90.0
Group IV 5 4 7.8 7.5 7.6 61.4 117.5 89.4

Females
Group I 5 3 6.6 10.0 8.3 59.6 100.0 79.8
Group II 5 4 10.8 7.5 9.1 93.8 97.5 95.6
Group III 4 4 8.7 11.0 9.8 73.8 90.0 81.9
Group IV 3 3 9.4 8.0 8.7 72.5 110.0 91.2
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