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RELATION BETWEEN SIZE AND AGE OF THE FOWL CLOACA, BURSA,
AND GONADS WITH SPECIAL REFERENCE TO GROWTH AND
STRUCTURAL VARIATIONS IN THEIR CONSTITUENT
PARTS FROM HATCHING DATE TO SEXUAL
MATORITY

by

CLARE HEIMER BENNETT

Investigation of the avian cloace has been a subject of intensive
interest to relatively few workers during the past two hundred and fifty

years.

Aeview of the literature shows that the anatomy of the cloaca and its
gize in relation to the size of the bursa and gonads in various age groups
of Aves is fragmentary. Additionel observetiems on the cloaca of birds from
hatching time to sexual maturity are desirable.

The study is based on the cloacas of one hundred eighty-one pedigreed
Single Comb White lLeghorn chickens, three Hungarian partridges and two Ring-
necked pheasants.

Results of the study showed:

1. The cloace of the fowl, partridge and pheasant consists of three
compartments; the coprodaeum which was the largest, the urodaeum which was
the smallest and the proctodaeum which was smaller than the coprodaeum yet
larger than the urodaeum.

2. The cloacal compartments and their limits were similar in the three
'Spe01es studied. The position of the cloacal papillae was likewise similar.
A1l species showed the bursa connected to the proctodaeum by a funnel-shaped
canal. A broad fold was observed in the proctodaeum of the fowl, partridge
and pheasant.

3. A deep coprodael pocket and a uretal vestibule were observed in the
partridge while an oblique coprodael fold was seen in the fowl and pheasant.
Uretal papillae in the pheasant were found on the anterior edge of longitu-
dinal folds and were not disc-shaped as in both the fowl and partridge. The
bursal aperture was exposed in the partridge while in the fowl and pheasant
it was covered by the uro-proctodael fold.

4. Growth in size of the cloaca when measured in percentage increase in
length and width was greater in the female than in the male.

5. Maximum size of the cloaca in the male and female fowl was Teached
from the 131 st to 156 th day of age.

6. Growth in the individual compartment of the cloaca showed thet the

coprodaeum in the male and female fowl increased rapidly up to the 7 th day
}



and remained fairly constant until the maximum on the 131 st day. Growth in
length of the urodaeum was essentially alike in the male and female fowl until
the 59 th day and then was greater in female than in male.

7. The increased length of the female cloaca between the ages of 156 and
195 days was due to increased length of the urodaeun.

8. Growth in width of the female urodaeum closely paralleled that of the
male through the 131 st day but in the female increase in width was greater
from the 131 st day until the 195 th day then it was in the male for the seme
period.

9. Growth of the proctodaeum was similar in the male and female from
hatching date until the 156 th day. Following, which, the female showed a
greater increase than the male through the 195 th day.

10. There was no significant growth in the uretal papillae from hatching
date through sexual maturity while growth in the genital papillae of the male
closely paralleled that of the female through the 32 nd day, after which the
mele showed a greater increase than the female. The genital papillae in the
female showed rapld atrophization after the 131 st day.

11. The bursa reached maximum growth on the 59 th day in the male and
131 st day in the female.

12. Results showed a correlation between bursal atrophizetion and sexual
maturity which on the basis of Riddle's observations may be due to prolactin.

13. There was no significant increase in the number of bursal folds
from hatching date to sexual maturity.

14. Results of this study and those of Rowan, Bissonnette, Marshall and
Riddle suggest cloacel size is influenced by (1) endocrine factors associated
with the gonads and the anterior pituitary and (2) an exteroceptive factor

(light) which through the intermediation of the nervous system acts upon and

modifies the endoecrine factors.
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I. INTRODUCTION

Investigation of the avian cloaca has been & subject of intensive
interest to relatively few workers during the pest two hundred and
fifty years. There have been no previous attempts to present detailed
drawings of actual dissections in a series of age groups. Early efforts
were concerned mostly with sketches and disgrams. Later work has been
related chiefly to the microscopic study of the organ and its develop-
ment.

One of the earliest workers, Fabriciuns (1688), investigated this
structure from an embryological and developmental point of wview.
Almost two centuries later Grant (1833) found that structural differ-
ences existed in the different parts of the cloaca. Forbes (1877)
contributed to this field by studying the relations between the closca
and bursa in several orders of birds.

Gadow (1887) made a comprehensive study of the cloace and re-

~ ported for the first time the anatomical differences in its various

parts. This author stated that three regions could be recognized,
i.e., an enterior (1) coprodaeﬁm, a middle (2) urodseum, and & poste-
rior (3) proctodseunm.

Ward and Gallagher (1920), Groebbels (1932), MacDonzld and Taylor
(1933), Sisson (1937) and Mcleod (1939) hzve described the cloaca in
connection with other avian studies. The observations repbrted by
these authors are in general agreement with those described in the
preceding paragraphs.

Retterer (1885) obtained measurements of the bursa during the

height of its development. Jolly (1915) found that the burse reached
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meximum size &t the onsel of sexual development and then decreased to a
vestige following sexual maturity. Riddle (1928} investigating doves
snd pigeons found that meximum bursal development was attained prior to
gonadisl development. Gower (1939), Linduska (1943) end Kirkpatrick
(1944) used the bursa &s an age indicator in pheasants.

Latimer (1924); eand Mitchell, Card, and Hamilton (1926) studied
the relation between body growth and gonadial growth in the fowl.
Kaufmen (1927) investigated body growth &nd gonad growth in the common
pigeon. Parker, McKenzie, and Kempster (1942) studied the relation be-
tween comb size and gonad size in the fowl.

The preceding review of the literature shows that the anatomy of
the cloaca and its size in relation to the size of the bursa and gonads
in various age groups of Aves is fregmentary. Additionel observations
on the cloaca in birds from hatching time to sexual maturity are de~-
sirable. Obgervations made in this study will be presented under five
headings: (&) anatomy of the avian cloaca; (B) relation between size

and age of the cloaca in the fowl from hatching date to sexual matu-

_rity; (C) relation between size and age of the coprodaeum, urodaeum

and proctodaesum in the fowl from hatching date to sexual maturity;
(D) relation between size and age of the bursa in the fowl from hatch-
ing date to sexuel maturity; (E) relation between size and age of the

gonads in the fowl from hatching date to sexusl maturity.
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IT. MATERIALS AND METHODS

Material was secured by the cooperation of Dr. C. A. Brandly
of the Regional Poultry laboratory and Professor J. 4. Davison of the
College Poultry Plent. Additional material was secured from the
Pinecroft Poultry Ferm and Hatchery, Owosso, Michigan, and the State
Game Farm, Mason, Michigan.

Birds obtained from the Regionel Poultry Research Laboratory were
brooded and maintasined in complete confinement. The chickens wére kept
within two large brooder houses eguipped with wire panel floors. In
other houses where litter was used, the pens were cleaned as often as
necessary to keep them in good condition. Windows and doors of the
brooder houses were carefully screened against flies, mosquitoes, and
other insects. In addition, sparrows were not permitted to nest nor
raise their young in or about any of the buildings. Care was exer-
cised to reduce to & minimum the presence of flies and other intro-
duced parasites by the practice of delivering feed to the different
houses through vestibules and removing droppings and litter from these
houses in large garbage cens with covers. Two sets of cans were used
in these two operations. All litter and droppings collected were
burned in an incinerator.

All feed was supplied in open hoppers. Running water and drinking
founteins in each pen aided in keeping fresh, clean water before the
birds at all times. Diet furnished the chickens consisted of a start-
ing, growing, and laying mash mixed according to the following formula:
ground yellow corn, 27%; ground medium oats, 15%; wheat middlings, 15%;

wheat bran, 15%; dried skim milk, 5%; meat scrap, 5%; sardine meal, 5%;
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soybean oil meal, 5%; alfalfa leaf mesl, 5%; oyster shell flour, 2%;
salt mixture (iodized salt and anhydrous manganous sulphate), 0.65%;
fortified cod liver oil (400 AQAC chick units D, 3000 I. U. units A per
gram), 0.35%; insoluble grit, 1%¥. In addition to the above, all birds
over eight weeks of age were fed (in hoppers in mid-afternoon) the fol-
lowing grain mixture: cracked yellow corn, 50%; oats, 25%; wheat, 25%.

All chickens were pedigreed Single Comb White Leghorns. 4 series
of ten a&ge groups wes obteined. In every seriss an attempt wes made
to have at least ten birds of each sex for each age group; however in
some series it was not physically or economically possible to do so at
the time this study was made. In oblaloing the data which will be
given in the following pages eighty five males and eighty six females
were dissected. Birds were killed by cervical fracture or electrocu~
tion.

The cloacas studied were obtained by the following methods: A
longitudinal incision, three inches long, was made in the skin midway

between the legs and body. The legs were pulled down and away from

. the body disarticulating -the hip. A transverse slit two to four

inches long was made just behind the xiphoid process of the sternum.
The skin was pulled forward and to the side, exposing the sternum and
the muscles of the abdomen. By means of & peir of heavy scissors &
transverse incision was made in the muscles posterior to the xiphoid
process, The incision was continued anteriorly and dorsally at its
right and left extremities until the sternum was freed at its ante<
rior border; then it was deflected anteriorly or entirely removed.
Visceral structures anterior to the heart were sectioned transversely,
after which they were deflected caudally. Visceral and heart at-

techments were then severed. The gonads were removed and placed in 10%



solution of formalin.

The cloaca was removed from the coelomic cavity by freeing its
etteachment to the anal sphincter. The structure was then pulled outward
until the recto-cloacal junction was exposed. Severance of the cloaca
from the rectum was made anterior to the junction. Cloacas removed in
this way were labeled and stored in 10% solution of formalin.

The cloaca of each specimen, in preparation for its study, was slit
&long either the mid-ventral or mid-dorsal surface from a point a little
beyond the recto-cloacal junction to the free border of the anal
sphincter. The free edges of the slit were pinned back, allowing a
complete view of 2ll compartments and their adjoining structures.

The pinning was done upon a special cork surfaced dissecting box,
which was improvised to fit over the stage and base of a BKW Wide
Vision Bausch and Lomb Microscope. Ordinary common pins and sizes 00,

| 0, 3, and 5 insect pins were used. For very fine work concerning the
smaller folds and papillee, sizes 00 and O were used.

A1)l dissections were made at 7X using a BKW Vide Vision Bausch

i » and Lomb Microscope. - Measurements were obtained by use of metal di-
viders and recorded in millimeters. A standard, white celluloid, six-
inch millimeter rule was used. In determining the diameters of the
compartments of the cloaca, a longitudinal incision was made along
either the mid-ventral or mid-dorsal region. The free borders of the
-cloaca were then pinned back, care teken not to alter the size of the
chambers by undue stretching. This procedure allowed full view of all
compartments and structures within the clozca.

Due to the fact that the cloacas had previously been placed in
a 107 formalin solution, which hardened the tissues, the original posi-

tion of all folds and structures was preserved. In determining the
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diameters of the compartments it was necessary to measure only the dis~
tence between their lateral walls, the original position of these walls
being made conspicuous when the interior of the cloaca wes exposed,
Measurements made on cross sections of the various compartments of
cloaces, indicated that the above procedure was fairly eccurate.

Structures were weighed on an analyticsl balance and results were
recorded in milligrams. Measurements and weights taken for each age
group gnd for each sex were averaged. A study was then made of the
difference found between the different age groups of each sex and be-
tween the sexes themselves.

Sketcnes were made from the actual dissections, which were pinned
dowvn and held in place on stendard 7% x 11 wax bottom dissecting pans.
As considerable time elapsed during the period these dissections were
being sketched, it was necessary to keep the specimens preserved and
in proper position at all times., Because of this, the specimens to
be sketched were kept pinned in position and covered with a 6% solu-
tion of formalin. This strength was chosen as being suitable for pre-
serving the tissue snd eliminating molds, yet not being of sufficient
strength to affect one moderately sensitive to the odor of formalin.
Glass plates were cut to size to fit over these pans so thal the
specimens to be sketched could be kept on hand at all times and evaile-

ble for study and comparison.
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ITI. OBSERVATIONS

A. Anatomy of the Avian Cloaca

A1l observations given in this section were made as described in
the preceding peges. Observations made are shown in Plates I, II, and

ITI.

1. FOWL. The cloace of the fowl is the posterior termination of
the digestive system. It lies within a U-shaped cavity bounded dor-
sally by the caudal vertebrae and posteriorly by the posterior third of
the sacrum and laterally by the caudal processes of the ilia. The
ventral surface lies free within the abdominal cavity. The cloaca is
e funnel shaped structure which is attached anteriorly to the rectum
and posteriorly to the body wall.

~

Ventral aspect. Plate I, Figure 2 shows that the coprodaeum

(b) is the largesL and most anterlor of the cloacal compartments.’ It
is trlangular in shape and llmlted anteriorly by the recto-coprodeel
junction (d). Longitudinel folds (o) at this junction suggest the
presence of a sphincter. This is in agreement with the observation
of Gadow (1887). Calhoun (1933) however did not find a definite
sphincter at this junction. Posteriorly the uro-coprodael fold (e)
separates this chamber from the urodaseum (1). Plate III, Figure 3
shows that the coprodael surface of’the uro-coprodael fold (e) is
lobulated at its free margin and membranous. It forms an orifice
which in some specimens is circuler and in others it is elliptical.

Plate I, Figure 2 shows that the urodaeum is posterior to the
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coprodeeum. It is rectangular in shepe and smaller than either the
coprodaeum or the proctodaeum. Anteriorly this chamber is limited by

the uro-coprodael fold (e) and posteriorly by the uro-proctodael fold

(j). This is in agreement with the observations of Forbes (1877) and
Gadow. lLocated on the median dorsal wall of the urodaeum are the uretal
apertures (f and f') which are foundveither on the surface of disc-
sheped papillae or longitudinal folds. Lateral to the uretal apertures
are located cone-like genital pepillee within pocket-like depressions.
These observations are in agreement with those of Forbes.

It is likewise perceivable from Plate I, Figure 2 that the most
posterior chamber of the fowl cloaca is the proctodaeum. It is rec-
tangular in shape and larger than the urocdaeum, yet smaller than the
coprodaeum. Anteriorly 1t is separated from the urodaseum by the uro-
proctodael fold (j). Posteriorly it is limited by the anal sphincter.
Extending along the mid-dorsal wall of the compertment from the uro-
proctodael fold to the anal sphincter is the broad fold (i), the an-
terior border of which is covered by the uro-proctodael fold.

.Dorsal-aspect. Plate II, Figures-3 and 4 show that the dorsal

.
. aspect of the cioacal compartments is essentially the same as that
descrived for the wventral aspect. Observations made in this section
suggest that the urodaeum can be divided into right and left moieties
by the vﬁshaped uro-coprodael fold {e). Each moiety contains medi-
ally; & cone-shaped genital papilla (g) within a genital pocket (m)
and laterally a uretal pepilla and aperture (f). Further observa-
tions reveal that the uro-proctodael fold is less developed on the
ventral wall of the urodaeum than on the dorsal wall. This observa-
tion is in agreement with that of Gadow who found that the."sphincter

vesicle of Martin St. Ange" (uro~proctodael fold) was best developed
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on the dorsal and lateral walls of the urodeeum. The proctodaeunm (h)

is almost completely covered by the uro-proctodael fold. This fold
whose apex contacts the apex of the uro-coprodael fold completes the di-
vision of the compartment into right and left halves. Mid-ventrally the
uro-proctodael fold is fused to the proctodaeum. Observations shown in
Figure ¢ reveal that the bursa (¢) is attached to the doresal surface of
the proctodaeun (h). In Figure 3 the bursa is atteched and almost com-
vletely covered by the deflected portion of the proctodaeum,

Sagittal aspect. Tlate III, Figure 4 shows that anteriorly the
covrodaeum (b) largest of the compartments is separated from the rectum
(a) by a narrowed area; the recto-coprodael jumction (d). The oblique
fold (s) whiech arises from the inner ventral surface of the coprodaeum
and extends dorso-caudally slong the lateral wall of the chamber further
suggests the presence of this junction. This agrees with the de-
scription given by Keupp (1918) who used this fold as & means of iden-
tifying the recto~coprodael junction. Posteriorly the uro-coprodael
membrane (e) separates this chamber from the urodaeum (1) which in this
aspect appears as large &s -the proctodael chamber (h). On the ventral
lateral wall of the urodacum is a cone-like genital papilla (g) within
a pocket-like depression. Just dorsal to the genitel papilla is the
uretal apsrture (f) located on the tip of a pepilla-like fold. Poste-
riorly the urodaeum is limited by the uro-proctodael membrane (j)
which separates this chamber from the proctodaeum (h). The procto-
daeum is limited anteriorly by the uro-proctodael membrane ,j) and
posteriorly by the anal wall. The bursa (¢} is connected to the dorsal
surface of the proctodaeum (h) by means of & funnei-shaped canal (g).

Within the bursa are longitudinal mucosel folds (p) which extend along

the walls from the dorsal surface to the canal. These observations
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coprodaeun and separated from it by an irregular lobulated membrane, the
uro~-coprodael fold (e), is the urodaeum (1). On the mid-dorsal wall of
this compartment is found the uretal vestibule (t) in which are located
the uretal apertures. Just lateral to the vestibule are the genital
papillae within pocket-like depressions (m and m'). Posteriorly the
urodeeun is separated from the proctodaeum (h) by an irregular lobu-
lated membrane, the uro-proctodael fold (j). The broad fold (i) ex-
tends along the mid-dorsal wall of the proctodaeum from the uro~-
proctodael fold to the anal sphincter. 1In the middle of this fold, the
anterior margin of which is covered by the uro-proctodael fold, is
located the aperture of the bursal esnal {(u). Posteriorly the procto-
daeum 1is limited by the walls of the anal sphincter.

Sagittal aspect. Plate III, Figures 1 and 2 show that the

coprodaeum (b) is separated from the rectum (a) by & slight constric-
tion, the recto~copﬁodael junction (d). An oblique fold (s) arises
from the inner dorsal surface of the coprodeeum and extends ventro-
caudally, terminating along the lateral wall of the compartment. The
presence of this fold and the recto-coprodasl junction suggest the pre-
sence of a sphincter. Posteriorly the coprodaeum is separated from the
urodaeum (1) by the uro-coprodael fold (e). On the dorsal lateral

well of the urodaeum is the right uretal aperture located at the tip

of a fold-iike papilla (f). Ventral to this papilla and located on

the wall of the urodael chamber is the cone-shaped genitel papilla

(g). Sepersting the urodaeum (1) from the proctodaeum (h) is the uro-
proctodael fold (j) which is the anterior limit of the proctodael
chamber. Posteriorly this chember is limited by the walls of the

anal sphincter. Fntering the anterior dorsal border of the proc-

todeeum is the funnel-shaped bursal canal (g) leading from the bursa



(cj. The cavity of the burse, et these ages, is completely filled
with well developed folds (p).
Observations made on the cloace of the partridge show that the

:ﬂ coprodaeun is limited anteriorly by a recto-coprodael junction and an
oblique fold and posteriorly by a uro-coprodaél membrane. Posterior
to this chamber is the urodaeum which is iimited anteriorly by the uro-
coprodael membrene. Within this chember on the dorso-lateral and ventro-
leteral walls are found the uretal and genital papillae. Posterior to
the urodeeun and separated from it anteriorly by the uro-proctodael
membrane is the -proctodaeum. Entering the anterior dorsal margin of
this chamber is & canal leading from the cavity of thes bursa which at

certain ages is completely filled with folds.

3. DPHEASANT. Observations made on the pheasant were made &s
described in the preceding section. Observaticns are presented in
Plete I, Figure 4 and Flate II, Figure 2.

VTentral aspect. Plate I, Figure 4 shows that the rectum (a) is

: separated from the coprodaeum (b) by & constricted area, the recto-
””W%% ' coﬁrdé&éimjuhctionw(d): ‘The haﬁﬁre 6f’£hevi§ngi£udiﬁ§ivfdld# in ﬁhis
area suggest the presence of a sphincter., Likewise, the coprodaeum
is separated from the urodaeum (1) by the uro-coprodael fold (e).
On the dorsael wall of the urodael chamber are the uretal apertures
(f and f'). These apertures are found at the anterior border of
longitudinal folds rather than on disc-shaped papillae observed in the
fowl and partridge. The genital papillae (g and g') are just lateral
to the uretal apertures and are similar to those described for the

fowl and partridge in that they open into the chamber through pocket-

like depressions. Posterior to the urodeeum and separated from it by




an irregular lobulated membrane, the uro-proctodael fold (j), is the
proctodaeum (h). An obovate mucosal fold, the broad fold (i), is

found upon the dorsal well of this chamber. On the anterior margin of
this fold is located the aperture of the bursal canal. Unlike the fowl
end the partridge this aperture is covered by the uro-proctodael
membrane. Posteriorly the proctodaeum is limited by the walls of the

anal sphincter.

Dorsal aspect. Flate II, Figure 2 shows thet the rectum (a) is
separated from the coprodaeum (b) by a constriction, the recto-
coprodael junction (d}. Posteriorly this compartment is separated
from the urodseur (1) by zn irregular lobulated membrane, the uro-
coprodael fold (e). On the ventro-~lateral wall of this chamber are
found the cone-shaped genital papillae (g and g!') within pocket-like
depressions. Lateral to these papillee are the uretel apertures (f
and f') often located on small elevated mucosal folds. Posterior to
the urodaseum and sepsrated from it by the uro-proctodeel fold, is the
proctodaeum (h). The pouch-shaped bursa (c) is connected to the

- o Haorsal surface of the proctodaeum (h) by means of a cenal (q). Within |
the bursa are well developed folds (p). Posteriorly the proctodasum
is limited by the walls of the anal sphincter,

It is evident from the preceding observations that the cloaca
of the fowl, partridge and the pheasant consists of three compart-
ments. Observations made on the individual compartments show that
the coprodaeum in the three species studied is the largest, while the
urodaeun is the smallest. The proctodaeum is smaller than the
coprodaeum, yet larger than the urodaeum.

Observations made show that these compartments and their limits

are essentially the same in the three species studied. The position of
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B. Relation between Size and Age of the Cloace in the Fowl
from Hatching Date to Sexual Msturity
Observations given in this section of the study will be presented

in Fipures 1 snd 72 and Table 1.

CLOACA. Comparative sizes of the fowl cloaca from hatching time
to sexual maturity were observed. These observations are shown in
Figures 1 and < and Table 1. Length wmeasurements were obtained by
use of metal dividers. The recto-coprodael junction was used as the
anterior limit of the closece znd the wells of the anaul sphincter as
the posterior limit. The cloaca was opened by meking s longitudinal
incision along its ventral or dorsal surface. The free edges of the
incision were then turned back and pinned to the dissection pan.
Extreme care was used in obtaining the measurements. In those
specimens in which the recto-coprodael junction was indefinite, the

anterior limit of the coprodaeum was approximated at a point midwey

between .the rectum and coprodeeunm.

Figure 1, Table 1, Column 5 show that the length of the male
cloaca increased from 5.2 mm in the 17 day foetus to a meximum of
41.2 mm in the 131 day fowl, decreased to 34.C mm in the 156 dey
fowl, and then remsined fairly uniform in size (33.2 mm) until the
195 th day. Incresse in length of the female cloaca, closely par-
alleled that of the male, but differed in that maximum length
(36.2 mm) in the female on the 131 st day was less then meximum
length (41.2 mm) in the male. It is also evident in Figure 1, Table

1 that constency of increase in length remained more uniform in the
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Figure 1. length of the cloaca in the feowl. Ordinates, length
of closes in millimeters. Abscissae, &ge in deys. s males;
- -~ -, females.

Figure 2. V¥Width of bLhe cloace in the fowl. Ordinates, width
of cloace in millimeters. Abscizsae, aye i days. , mules;

> S P
- - - -, femasles.
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female from the 131 st dey (36.2 mm) to the 195 th day (34.8 mm) then
it was in the male over the sesme period of time. The varietions in
length of the cloace between the 7 and 20 day chick are probably not
significant.

Further analysis of these results show that the percentage in-
crease of cloacal length in the mele was 272.4 from the 17 day foetus
to the 59 dey fowl while from the 59 day fowl to the 131 dey fowl, the
age at which maximum length wus atteined, percentage increase decressed
to 90.7. Tollowing the 131 st day the percentage decreasse in length
wes 23.7. llkewise in the female the vercentazge increase of cloacsl
length from the 17 day foetus to the 59 day fowl was 215.7 while from
the 59 day fowl to the\lBl day fowl, the age at which maximum length
was attained, the percentage increase decreesed to 63.8. In the
period between 131 days and 195 days the percentage decrease in
length of the cloeca was 4.C.

It is evident from these results thet percentage increase in
length of the cloaca in the male was greater than it was in the female
from hetching dste- until a maximum was reached (41.2 mm). ‘However,
the percentage decrease in length of the cloaca was less in the femsle
after the maximum was reached than in the male.

Figure 2, Table 1, Column 6 show that the width of the cloaca
in the male increased from 2.2 mm in the 17 day foetus to s meximum
of 12,7 mm in the 156 day fowl and then decreased to 10.C mm at the
195 th dey, which is probebly not significant. Increase in width of
the female cloeca closely paralleled that of the mele but differed
in that the maximum width of the cloacs wes resched on the 131 st

day and remained fairly constent until sexual maturity. The small

variations shown between the 131 gt and the 156 th day are probably
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not significant and depend on (1) paucity of observations, and (Zz)
unavoidable inasccurecies in the method used.

Further analysis of these results show that the percentage in-
crease in width of the mele cloaca was 295.4 from the 17 day foetus to
the 59 th day while from the 59 th to the 156 th day, when the maximum
was resched, the percentage increase in width decreased to 40.2.
rurther study of Figure 7 and Table 1 will show that the percentzge
increase in cloacal width in the female closely parslleled that of the
mele.

It is evident from these results that the male shows a greater
increase in percentage growth in size of the cloaca than the female
and that meximum size in both sexes is attained from the 131 st day

to the 156 th day. Size of the cloace from the 156 th day to sexual

maturity remains fairly constant in both sexes.
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C. Reletion between Size and Lge
of the Coprodaeum, Urodaesum &nd Proctodzeum
in the Fowl from Hatching Date to Sexusl Maturity
Observeations mede on the coprodaeum, urodeeum end proctodaeum are
rresented in Figures 3-8 inclusive znd Table 2.
Coprodaeum. In making bhe length observations, the recto-

coprodeel junction was used #s the antevior 1imit winile the uro-

o)

coprodacl fold wes used &5 the posterior limit. In observations on
wiadth the walls of the coprodaeun were used as the lateral limits.
ilean widths &t the recto-coprodael junction (nsrrowest limit) and at
the uro-coprodael fold (widest limit; were averaged giving = value
thet represented the mean width of the compartment.

~

Results given in Figure 3 and Jable 2 Column 4 will show that

1

the length of the male coprodaeum increased fror 3.3 mm in the 17
dey foetus to 11.9 mm in the 7 day chick, decressed to 10.4 mm in
the 2C day chick, «nd then increzsed to a maximum of 26.3 mm on the
131 st day. Following the 131 st day. the length decreased-to-19.8
mr in the 195 dey fowl.

Further analysis of these data will show thet the percentage
inerszse in length of the coprodaeum of the mele resched 260.6 from
the 17 day foetus to the 7 day chick, decreased to 14.4 between the
7 and 2C days, then increased again to 152.9 between the <0 th and
131 st dey. Naximum length of 26.3 mm was reached on the 131 st
day. It is evident from further study of Figure 3 and Table 2
Column 4 that the percentage increase in lengtn of the coprodaeum
in the female parallels fairly closely}that of the male.

Figure 4, Table 2 Column 5 show that the width of the male



Figure 3. Length of coprodaeum in the fowl. Ordinates, length
in millimeters. fbscissae, ave in days. s males; -~ - ~
females,

igure 4. Width of coprodeaeum in the fowl. Ordinstes, width
in millimeters. Ahscicsne, ape in days. s Mmales; - - ~ o

females.
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coprodaeum increases repidly from 1.5 mm in the 17 day foetus to
5, mr in the 7 day chick then inereases slowly to reach a maximum
width of 8.8 mm on the 131 st dey after which the width remains fairly

corsbant through the 195 th day. The slight decrease in width on the

155 th day is probably not significant,

Comperison of the data given in the above figure and table shows

thet width of the female coprodeeum is approximately equel to that of

5

&

the male on the 72 nd day and Lhwl the width in the female is greater
than in the mele from this date until the 195 th day.

Purtner eralysis of these date will show that the percentage
increase in width of the male coprodaeum from the 17 day foetus to
the 7 day chick wes 266.6 and that [rom the 7 th dey to the 195 th
day, when maximum widbh wes reached, it decressed Crom 266.6 to 60.0.
It is evident from further study of Figure 4 znd Table 2 Column 5
that vercentege increase in width of the coprodseum in the feomale
closelv psvrallels that of the male from heiching date through sexual
raturity.

Pransposition of the date obtained for length and width of the
coprodaeum at various ages to growth makes it apparent that growtn
increases rapidly from hatching date to the 7 th day, and then it
remained fairly constant untll a meximum wes reached on bthe 131 st
dey. The decreansed length and width of the coprodaeur on the 156
th day is probebly not significant zs observations were recorded for
only six birds.

Urodzeum. In measuring the length of the urodaeum, the uro-
coprodael fold was considered as the anterior lLimit while the uro-
proctodael fold was teken as the posterior limit. In measuring the

width of the urodaeum, the inner walls of the compartment were con-
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sidered &s the lateral limite. Results are presented in Figures 5
and 6 &and Iuble 2 Columns 6 and 7.

Fivure 5, Table 2 Column 6 suow that the length of the urodaeum
in hoth mele aad female closely parallel each other until the 131 st
dey. The femele urcdeeum then increases rapidly to a meximum of 7.6
mm on the 195 th day while the length of the urodseur in the male
reaches tne weximum of 4.9 mm on the 131 st day and remains rather
constant in size (4.5 mm) through the 195 th day. It is evident that
the incrzase in lengin from 1.2 mm in the 17 day foetus to & maximum
of 4.9 mm in the 131 day mele is gradusl and that the length remsins
fairly constezat from this age through the 195 th day.

In comparing the percentage increase it can be seen that in
the mele from the 17 day foetus to the 59 th dey, the percentage in-
crease was 233.3 while in the female for the same period the increase
was 2z3.1. Trom the 59 th to the 195 th day percentage increase
in the male resched only 12.5 as compared to 21.0 in the female.

These results meke it evident that percentage increase in
length of the urodaeum was essentially alike in both sexes until the
59 th day and then percentage increase in length from the 59 th day
to the 195 th day was greater in the female (81.0) than it was in
the male (12.5).

A comparison of the dats given in Figure 1 and Table 1 with the
data given in Figures 5 and 6 and Table 2 shows that the increased
length of the female cloaca in fowl between the ages of 156 days and
195 days is due primarily to the increase in length of the urodaeum.
It was brought out in the vreceding psges that the length of the
coprodaeum remained fairly constant between the 156 th and 195 th

deys.




Figure 5. Length of the urodseum in the fowl. Ordinastes, lenpgth
in willimelers. Ahscissae, cpe in days. __, males; - - = —,

femalec.

Picure . Width of the urodaseum in the fowl. OQOrdinctes, width
in millireters. Ahscissae, are in day
females.

Ga , males; - — - -

b
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Figure 6, lable Z Column 7 show thst the width of the urodaeum
in the male increased from 2.9 mm in the 17 day foetus to & maximum
of 13.6 mm on the 131 st day and remained fairly constant in width
through the 195 th dey. Further analysis of these data will show
that the percentage increase in width in the male was 369.7 from the
17 day foetus until the maximum was remched on the 131 st day after
which a percentapge decrease of 9.8 was recorded from the 131 st day
to the 195 th day. It is evident from the date given in the above
figure and table that the percentage increzse in width of the female
urodaeum closely parallels thet of the male through the 131 s
but in the female, percentage increase in width was grester (18.8)
from the 121 st day until the 195 th day than it was in the male
(9.8) in the same period.

Proctodacum. In measuring the length of the proctodaesum the
uro-proctodael fold wes considered as the enterior limit while the
inner walls of the anal sphincter were considered as the posterior
limit. Results are presented in Figures 7 and 8 and Table 2.

Figure 7, Table 2 Column & show that the length of the procto--
deeur in the male rapidly increased from 1.0 mm in the 17 dey foetus
to 2.5 mm in the 7 day chick, slowly increased to & maximum of 7.5
mm on the 101 st day and then remained fairly constant through the
195 th day. The decrease in length recorded for the 195 th day is
nrobably not significant end would undoubtedly approximate the
length recorded for the 1NL st day fowl if observations were made on
a grecter number of birds.

Further analysis of this data will show that the percentage
inerease in length of the male proctodeseum increased 250.0 from the

17 day foetus to the 7 day chick then decreased to 114.2 at the




Figure 7. length of the vroctodgseum in the fowl, Ordinateé,
length in milliweters. Abgecissee, age in cays. , males;
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101 st dey, the age at which maximum length was resched. Further study
of the above figure and table will show that the percentage incresse

in length of the proctodaeum of the femele closely parallels that in
the mele to the 156 th day and then vercentage incresse in length is
greater in the female than it is in the msle from the 156 th day to

the 195 th day.

Y

igure 5, Table 2 Column $ show that the width of the male proc-~

l—;j

todaeur incressed from 2.8 mm in the 17 dsy foeltus to a maximum of
15.3 mm in the 131 deay fowl then decreased to 10.8 mm on the 195 th
day.

Further analysis of these results will show that the percentage
increrse in width of the proctodaeum in the male was 464.3 frowm hatch-
ing dete until maximum width waes reached (131 days) and then decreased
to 46.3 at the 195 th day. It is evident from the above figure and
tzble that percentage increase in the femele is fairly closely corre-
lated with thet of the mals from hatching date to sexual maturity.
Transposition of the date obtained fqr length and width of the procto-
deeum at various ages to growth shows that growth in length is
similar in the male and female from hatching date through the 156 th
day, and that growth is accelerated to a greater degree in the female

between days 156 and 195 than it is in the male in the same period.

CIQACAL PAPILLAE. Specific attentioa wes pald to size of the

uretal and genital papillae which were located on the dorso-lateral

end ventro-lateral walls of the urodaeum (1), (Plate III, Figure 4).
Observations given in this section were made by the use of metal

dividers and = standard white celluloid millimeter rule. CObserva-

tions made are presented in Tables 3 and 4.
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a. Uretal papillse. Table 3, Columns 3 and 4 demonstrate that

thas mean height and width of the uretal papillae in the mzle and fe-

male remeined fairly constent from hatching date through sexual

meturity, and that there was no significant increase in growth during
o

this time in either the male or female,

b. Genital papillae. Table 4 Column 4 shows thet the height
of the genital papillae in the mele increased from 0.5 mm in the 17
dey foetus to & meximum of 3.7 mm in the 131 day fowl and then re-
mained fairly constant through the 195 th day. The variation follow-
ing the maximum at 131 days are probably not significant.

Further anelysis of the preceding data shows that the percentage
increazse in height of the genital papillae in the msle was 640.0
from hatcning date until the maximum was reached (131 days), after
which the percentage decrease was 15.6 which is probably not signi-
ficant. It is evident from Teble 4 Column 4 that the per-
centage increase in height of genital pspillae in the femele
closely parallels that of the male through the 32 nd day after
whigh the mele shows a greater increase than the female until the
maximum on the 131 st day. Following the 131 st day the female
showed a rapid atrophizetion of the papillae. Further study of
Teble 4 Columns 5 and 6 made it appsrent that the widths and thick-
nesses of the genital papillae in the male and female closely
parallel the increase in height.

Comparison of the results given in the preceding paragraph
make it evident that increase in growth of the genital papillae when
measured by percentage increase is fairly similar in the male and
female from the date of hatching through the 32 nd day after which

the male showed @ greater increase until the maximum is reached on




Y
; TABLE 3
WEAN HETGHTS ARD WIDLHS OF URBTAL PAPILLAE IN THE
_ FOVL FROM HATCHING D£TE TO SEXUAL MATURITY
|

Columng

;\

) Ave in Drys mumter of Heirhi Width

Sveeimens {mm) (e

; 17 dsv foetus 1z 0.4 U.3

. i - n o ;

1%'" ) ' L [ ey
5 :-10 AO C‘.;‘) ).O *
37 25 0.5 1.3 %

| 59 20 1.0 # 0.5

3 101 27 0.2 0.5

121 10 0.5 0.5

156 13 — 0.5

195 13 —— Q0.&

everszl specimens in which the apertures were unusually

ide.
i The males gave unusually high meszsurements.

~—- No definite papillse could be observad.

42 W0
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TABLE 4
ST¢E OF GENITAL PAPILLAE IN THE FOVL
FR0H HATCHIRG DATE TC SEXUAL MATURITY
Columns
1, A 3 4 5 5
hAge Number
e in of Height ficth Thickness
Lays Specimens (mm) (rm) (mm)
17 Gay foelus g V.5 0.4 0.2
1 11 0.6 0.4 0.2
7 2 0.8 0.6 —
20 e 1.1 0.9 0.4
Male
32 1z 1.2 .Q 0.5
59 10 2.0 1.2 1.¢C
122 6 2.8 1.6 1.0
121 5 3.7 1.9 1.4
156 6 2.8 1.6 1.5
195 4 o 1.2 1.1
17 day foetus 4 A 0.3 QR
B | 11 0.5 0.5 0.2
7 11 0.2 0.6 0.2
20 10 1.¢C 0.4 0.4
Femele
32 12 0.2 0.9 0.5
59 10 1.2 1.2 0.8
101 16 1.6 1.2 0.%
131 5 2.0 1.6 1.0
156 7 1.7 1.5 0.2
125 9 * *

-~~~ Dats not taken.
% Only three specimrens showed presence of papil
mm in length, 0.9 mm in width,

sveraced .1
in thiclkness.




the 131 st day.
The veriation in height, width and thickness of the genital

vapillae in the male following the 131 st day is probably not

| significant for the following reasons: (1) too few observations
made, and (2) method used allows for greater variations. In the
female & rapid decrease in growth occurred following the maximum
at 131 days through the 195 th day. It is also evident from the
rreceding results that the genital pepillee in the mele reached
s grester size than the female from hateching date to sexual

maturity.
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1 p g
Lre er Humber of I Welght
Sey in Doy 1941 ness (rg)
17 day foetus January 3 L7 - 2.0 12.6
1 January 11 7.9 E 2.9 48.1
7 Jenusry 13 11,0 7 bt 114.9
20 rFebruary G 13.6 ke g.0 497.8
22 Fetruary 1z 15.6 11 1.0 761.1
Vele 50 Tetrusry 12 2i.4 17 14,0 2189,1
iCL Lug.-Sent. £ A 16, 0.2 1530.8
121 Sept.-Hov. 5 15.8 1 9.2 18510
156 November S 3.7 13, 8.2 BLL.5
195 September 4 i1.0 2. 5.2 232.0
17 duay foetus January 4 4.5 e 1.7 140
i Janusry 11 7.6 5.2 2.5 35.0
7 Jenuary 1 3.9 nL7 I 65,5
=0 February 12 2.0 2.c 7.C 387.4
2z Februezry 13 5.0 10,7 9,2 750.1
Temele 5 Februsry 10 21.0C 16.%2 11.2 1823.4
101 iug.-sent, 16 22.8 20.7 16.6 3406.64
131 Sept.~-ov. 5 26.8 Zéod 17.C LRRT7 .4
156 November 7 22.9 19.0 15,6 3306.0
198 September 2 1.8 G.E 7.2 568,6

~



26.8 mm oon the 131 st day.

Uata piven in Figures LU-1% inclusive and lable 5 Columns 6-8
inclusive likewise show that the width, thickness and weight of the
bursa reaches a maximum on the 59 th day in the male and the de-
creases slowly to a vestige on the 195 th day. In the female the
width, thickness and weight of the bursa increases slowly to reach a
maximum on the 131 st day then decreases rapidly to & vestigial struc-
ture on the 195 th day, i.e., ii is apperent in the above figures aad
teble thut bthe decrease in length, width, thickness and weight was
eradual in the male and fairly repid in the female, i.2., the weight
of the bursa in the male reusched Z18%.1 mg on the 59 th day then
slowly decressad to 232.C mg on the 195 th day. Howsver, in the fe-
male the weight of the bursa rapidly increased to & maximur of 4827.4
mg on the 131 st day snd then decreased to 568.5 mg on the 195 th
day.

It is evident with the dets given in the preceding paragraphs

that the bursa resches & maximum on the 59 th cay in the male and

on the 131 st day in the ferale then decresses in both sexes to a

vestige at sexual maturity. Jolly (1915) found that in the fowl the
burse reached its complete development at the beginning of 15C days
while Riddle (1928) found that in doves and pigeons maximum bursal
size wes attained from 69 to 75 asys of age.

Compzrison of the Figures 9-12 inclusive and Table 5 with
Figures 14-17 inclusive and Table 8 meke it perceivable that the
gonads ere undevelovned at 59 dsys while the bursa has reached or
is abttsining meximum development and that sexual maturity is at-
tained following atrophization of the bursa. These observations are

in sgreement with those of Riddle.
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The preceding results show that there is a correlation between
hursal strophization and sexual mabturity in the fowl. Jolly (1913)
sureested thet the bursa prepared a hormone-like substance which
suppressed post-natal development of the gonads. Hiddle thought his
observztions supplied some evidence for such a relationship. He also
thought that the follicular hormene (FSH) from the auterior pituitary

exercised a retarding action on the Lestes in vost-natel steges. In

s}

-~

1933 Riddee supplemented this theory by presenting evidence that ex~

I

tes

|7}

amounts of prolaciin from the znterior pitultary suppressed
gonadial growth.

On tha basis of Riddletls ahservet nd bhe resulis presented

TAave o
~ PRGOS TSI SR 4

@]

in this study it appears probable that gonsdial development is re-

terded in vost-natsl ages by an excess of prolactin until maximum
bursal growth is sttained, afbter which the smount of proluctin se-
eretad by lthe snterior pituitery decreases zllowing rapid gonadial

developmant to occur,

Bursal folds. Figure 13, Table €& Column 4 show that the number

~
£

folds in. the male incressed from 15 in-the 17 day foetus

ot

_of bursa
to 16 in the 20 day chick, then remained fairly constant through the
131 st day end decreased to 1l at the 156 th day. The veriation
in number of folds in the 1 st and 7 th days 1s probably not signi-
ficent. Following the 156 th day through sexual maturity (195
days) the bursal folds atrophy rapidly. It is evident from further
study of the above figure and table that the number of bursal folds
in the female feirly closely perallel those of the male.

The preceding results make it appareant phab there is no sig=-
nificsnt increase in number of bursal folds in either the male or

female fowl from the hatching date to the 156 th day, after which
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there 1s rapld atrophizati fola . " i
0 atropnisation of the folds through sexual mu turity,

Bursel canal. Text, Table 7 Column 4 shows that the width of
the bursal canal in the mele increased from 0.6 mm in the 17 day
foatus to e maximum of 1.9 mm in the 7 day chick and then remained
constant through the 101 st day, after whicn it decressed to a mini-
mu of C.5 mm at the 195 th day. The decrecse in width following the
20 Zey eohiek is probably not significant for the following reasons:
(1) paneity of okrservations and (2) unaveideble inaccuracies in the
d10d nsed,  Likewise in the femsle, the widlh of the bursal canal
inérepsad from ©.5 mr in the 17 day foetus to & maximunm of 2.5 mm in

the 101 day Towl; then decress fowl

ay 10Wl.

wh
£

further anslysis of these results demonstrate that the percen-
tege increase in width of the bursel canal in the male was 216.7 from
the 17 day foetus until the maximum was reached at the 7 th day,
after which the width remained constant through the 101 st day.
From the 101 st dey to the 195 th dey the percentage decrease was

280.C. 1In the female the vercentsge increase in width of the bursal

~canal was 42C.C from the 17 day foetus to the 101 st day, the age at-

which maximum width was reached. In the period between the 101 st
and 195 th day the width of the bursal cenal decreased and when cal-
enlated on a rercentage basis it was found to be 177.3.

The preceding results irake it perceivable that the male reaches
maximﬁm width of the bursal canal at an earlier age than the female,
@hile in the female,bursal cansl width does not reach a maximum until
the 101 st dey; in the former the greatest size reached is 1.9 mm
and in the latter it is 2.5 mm,

It is evident from the'tesults shown in the preceding para--

eraphs that the increase in growth of the bursa parallels fairly
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closely that of the lurssl canal while the number of bursal folds
appear to be independent of bursal size and weight until the 156 th
dey, after wiich decvessed growth in the bursa closely narallels de-

eresse in number of hurszl folds through sexuali maturity,
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Ohzervations civen in tlhis section werve mede as deser ribed in the
DGO

N A ra R hserva biong made on r sl by
: 3. Cogervations made on the gonads, =nd tho season of

Fiyo i@y o v g ek " ayreg b : il
Pras srese e bownieh time obasrvabions were mede, sre glven in Tatles

T ond O g VLT el asive.

Goomciee Tevby o ricire 14 snd Tabile 8 Coluvn £ oaliovs Thet the
Learth a® the el moned Sn the maie dncrensed Trom 4.2 mn in the 17
dav Ueetoe oo meimam o8 23,0 La Uie W00 dey Cowi, oiter whicn it
cecressia boonomedlon windimam of 1700 mmoon the 156 bk day then it

inerorsed bo s Second mevimm of 2.5 mr oon the 195 tl dey. In the

cranse dn-olemptiool the left male ponea is 148.8 between the 17 day.-
Foatas sl bhe &% dav Fowl winlle inerense in length is
115.0 in the next 42 days, the izl length
wa i resched,  In L=, th is 145.3
hzbween the 17 day Taetus on vhile the percentsage

increase

2 closely parzllels thst of

L 3

conad of the me

the 12ft gonad. Other results given in Figures 15 and 16 and Tabl

o

¢ Colurns 7 and 9 show thet incresses in wianbn and thickness of the
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left ooned in both rale ond female close!y per=llel the incre
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obtserved in gonadicl length. It is evident from these results that
vercentage increscse in length of the gonad is fairly similar in both
the male and female from the 17 day foetus to the 59 Gay Towl and
that the percentage‘lnc rease in length is grewler in the mile than
in the female from the 59 day fowl until & maximum length is reached.
Tigure 14 2nd Table 2 elso demonstrete thel the left gonad of
the mele after reaching e mewimum Jength of 23.0 mm in fAug.-Sept.,
decreases to 17.0 mm in November. Tn gonads collected from birds
during the previous Seplerber mean length of Uhe goned apein reached
2.5 mn. Tength of the right male gonzd parzlleled that of the lerlt,
meann lengih of the right reached Z5.8 mm in September.
In the female the length of the right gonad fairly closely perelleled

J

that of the left un to the 55 th aay, after which time it decresased
ta & veulige.
Tigure 17 end Teble 8 Columns 11 end 12 shew that the weight

of the left rale vonad orogressively increased to & maximum

(1546.7 me) in Aug.-Sert. (101 days of sge) and then decrensed to

A0 ,0 me in-November (156 deys of ege). In"the preceding Sevtember
coneds collected from birds again increased to a maximum of 2238.8

\O

5 days of age). These observations indicete thet two factors

o S

me (1

gre imporbtant in determining weight of the mele gonad, i.e., (1)

) sessonel veriations. The relstion of size

ha

age of the bird and (
to sessons nas been studied by Bissonnette (1930). He finds that
the mejor factor operating in producing observed chenges in testes
is the increased day-i=ngth, thus egreeing with Rowan (1931) in his
work on juncos.

e _ e bt ed a4
! comparison of the data given in Jeble & with that given in
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Teble 1 sursests that the size of the male closca is fairly inde-

vendent of gonad sisze after the cloacs reaches mavimum length and
width. Tikewise, cloacal size in the female seems to be independent

i e oot =S 3 o o3 = & 3 3
of' the veristione in size of the gonads, after the maximum is at-

j&2)

tained, i.e., the moximum mean length of the closca in bthe 131 day

female i

(67}

z ~ - .

- . . ) 1 Ly 1 1 hit £ ST 51 3

30,7 mm wnd the meximum meen weight of the left overy is

= P , I - n -7 - - . . " - P n
7.6 mg. Tn the fowl of 156 days, the maxinum mesn length of the
closce is 30.2 mm while the maximum mean weight of the overies in this

v J z ~ nl e
Ace group is 090.9 mg. In the muature femsle the closce hus & mesn

leagrth of 34.8 mm. These results indicate that gonad weight and

A ~ e 2 e P T ] P T PRPURL, SN | ¢ - ~ PO - o
cloceal zire oF the fowl arve nobt clo ely relailed wufler 131 days of
FLR,

o further study gonad size in relstion to the seasons of the
vear, additional observations were made ou male gonaus collected in
July and August 1942, The results obtained sre given in Table 9.

Table 9 Column 4 shows that the length of the left gonad in-

cresses Trom 23.0 me in Aug.-Seopt. to & maximum of 4C.5 mm in July

. of ‘the following yesar. - Gonads removed at the time these observa~

ticns were made on the clozca weighed 1546.7 mg in Aug.-Sept., &nd
ineressed to & maximum of 6797.3 mg in July of the following year.
The length end weight of the right gonsd closely paralleled thet
of the left. TIhese observations indicele thel meximuw weight of
the gonads is fairly closely correlated to maximum length of the
clozca,

The results shown in this study would suggest that cloacel
size is influenced by endocrine factors associated with the gonads
erd the enterier pituitary. According to Mearshall (1936) veriations

‘ k H L
in the gonads are brought ebout Ly o factors: (1) endocrine




¥y

4}

S

£GR

—

158 LAY ¢
A LR

v

Bl

[q

3

n
L

nT

A
i

i

11 nsve

oM

™

o

[T

~t

(SN

f‘f':t

SIS

i

s

THicanes

4

23 ot
Zight

[

'm)

{;

@

[anlN e + 3!

" * -
-0
O
NN Ny
OO

I~y

OO I~
<O~ O
un e o
et CoN

C- o> 0
v e e
[N SN !
]
T N o~
- % L]
[N NG
\Ivv* arL

ST OA NVEN
A
[RANNARN
i et

[N NGV

[P
Cov oy
Croeny s
Cr ) N

- El -
oy O Q)
Oy
. Pt LAY
~t <F
N ON O
i e B
!

T3 4+
[ [4H}
PR

TN

[

-
—

~3

un

un
i




~e

Ay

PR,

[ARCE SALIRIR VG ‘}""Th"‘ S0 Lonn Dt Mo

f'retors associated wily the o

DY avtaracoat o IR

(7Y axtarvoceptive factors whin
o ey Y
(10373 oA thet exesss apoan
sitnibe ry suppresses consadal

ir some o7 the more imnartant

DY S LR -

- - fad e e - o A, N .
SonGe O oxoess DN LA chin may
- A

Ly vnm gnnsat on

Rowan, Mershall, ond Bi

nrobobly the most stimulating

intensity sna (3) greater inte

rad end of {he spectrum were the most acbivatiag phases of this

~ ;»1..”11\1.5

e corr

arsg suorasts bhet

neds and the zgoterior vitultery and

h throwurh the

stion nf the

by of orolactin from the anterior

cevelsoment in birds and cromeotes srwoth

oroens sasocisten with iLhe dicesbive

iefestines,  He further sursvesto thet rre.

“ R “,A AR R i LY .. A‘.'\‘\. - -
czuge bhe gecconsl coyellc dilferenc

sonnethte (1937) eiree that light is

I
bl

the exteroczotive luctors

"y

. = )
2o e e Rels)
sS4 G BRI Y i A T.og




T
+

PHLOAN YT Dedo, il

L radasyi

CIRUELEUD ETUL 40 [P ue {unasD

A I PR

Swon wy} AR LpLUILER

[ S R S F PV A

e

GRS ddl D

1EU.T LD

TEIUEIT G IWHOD Badl L

2ouGTo 8U) Gy A0US cala

NN A
~ ;./.L\ res
oy

]
L'

JE R



= 1, . PRV B Y R -
1 the male end fTemale was attained from the 131 st day to the 156

o A o Bt g aeoe o -
bservetions made on the individual compsrtgments have shown thet

growth of the coprodasur in the fowl ilacreased rapidly up to the 7 th

day then vemained fairly conatant until the maximum was resched on the
131 5L day. Growth in length of the urodeeum was esgentially alike

in mele and Temale until the 59 th day and then was greater in the
famnle then in the male. The increased lensth of the femsle clozes
between the ares of 155 and 195 days was shown to be dus primerily

to the incresse in length of the urodaeum =s the length of the COpProe-

Aaenm remained feivly conctant Suring bhe

R

Tt was evident from the data presented that growth in width of

the Temale urodaewm closely paralleled that of the male through the

=i
ol

Q

31 st

a2y but in the female increase in width was greatsr from the

71 the same

| =5

131 st day until the 125 th day than it wes in the male

+

period. Tt was also shown that in the transposition of the date
obtained for lencth znd width of the proclodasum al the various ages

to. growth, that growth.of. the proctodasum was similar -in the male

1 -

and femele from hobtehing date to the 156 th day following which the

p=iny (4

female showed a grester increuse than the male through the 195 th

dev.

Ohservations made o the cloacal papillae showed that there
was no significant increase in growth of the uretzl papillee from
hatching date through sexunal maturity while growth of the genitel
pepillae in the male closely par=lleled that of the female through
the 32 nd dsy after which the male showed a greater increase than
the female until the maximum on the 131 st day. Following the

131 st day the papillae in the female showed vepid atrophization.
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T4 weas made evident with the data given in this study that the
- o S ~ 2 P 3 ot 1 y
pursa reached maximum growth on the 59 th day in the male and on the

131 st dey in the femsle. It then decressed in both sexes to &
vestize et sewual maturity. Results snow=d 2 corvelation between bursal
atrophizetion and sexuzl metnrity. On the busis of Riddle's observe-
tion it appears probable thet gonadial development is retsrded in post-
‘es by an excess of prolactin from the anterior pituitery until
mavipnm bursal crowth i atiained.

Observetions made on burs:el folds showed that there was no
sienificont increese in number of bursal folds in eitner the wmale or

female fowl fror hatchine date to the 156 th day, after which there

rapid atrophization of the folds through sexual meturlty.

b
B
9]

Nbservetions on the burssl cenal demonstrated thet the male
reached meximum width at an earlier age (7 days) than the femal
while in the female bursal cenal width does not reach a maximum unbtil
the 101 st day.

It was further shown thet bursal growth paralled fairly closely,
crowth of the bursal csnal while the number of burssal folds appenred
independent of burssl size and weight until the 156 th day, after
which decrezsed growth in the bursa closely paralleled zecrease in
numter of bursal folds.

Ohservations on bhe gonads made it percelivable that growth, when
measured in percentage increases of length, width, thickness and
weicht, was fairly similar in the male sud female fowl from hatch-
ine date until the 59 th day and that gonadinl growth was greater
in the male than in the female from the 59 th day until waximum size
wes resched. It was further shown thet gonad size in the male pro-

gressively increased to a maximum in August - September 1941, then




SRR S

-

et e - O e .

2N

=3

decreased in the following November, while ronads collected in the
oreceding September agesin increessed to a meximum size, These results
indicsated two factors important in determining weight of the male
concds, i.e., (1) are of the bird snd (2) seasonal variations.

To further study gonad size in relation to the seasons additional

N

observations were made on male gonads collected in July and fugust of

tha Tollowing vear (1942). Results showea that maximum growlth of tne
rele gonads was falrly closely correlated to meximum prowth of the
cleeca.

-

Investigstions of Rowan, bBissonnethbe, Marshell and Hiddle and
results presenbtsd in Uhis study suggested that cloacal size is in-
fluenced by (1) endocrine factors assoclated with the gonads snd the
snterior pituitary and (7) an evtevoceptive factor (light) which
through the intermedisation of the nervous system acts or modifies
the endocrine factors. These factors likewise are probably re-
sponsible for the correlation between maximum size of the cloace and

gonads on the 131 st desy end apparent lack ol correlation after the

131 st dawv.
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V. SUMMARY

Lo The cloace of the fowl, purtridee and pheasant consists of
three compertments; fhe coprodaeum which was the largest, the uro-
deeum which wes the smallest and the proctodseum wnich was smaller than
the coprodaeum yet lavger than the urndaeum.

<. The cloacal compartments ena their limits were similer in

the three cvacias studiad.  The vositlon of the clomcul papillaze was

.
>

likewise sim

e

lar. ALl species showed the bursa connected to the proc-
todaeum by a funnel-sheped csnsi. & broad fald wns obcerved in the
proctodaeum of the fowl, partridge and pheasant,

3. £ deep coprodael pocket and & uretzl vestibule were observed
in the vartridge while an oblique coprodael fold wes seen in the fowl

and vhessant., Ureta] pspillae in the vheasant were found on the

I

[

anterior edge of longitudinel folids and were not dise-shaped &s
both the Towl and partridee. The bursal aperture was exposed in the
pertridee while in the fowl and pheasant 1t was coversd by the uro-.
nroctodael fold.

4. Growth in size of the cloaca when measured in percentage in-
crecse in length and width wes grester in tne femzle than in the muale.
5, Mayimum size of the cloacs in the male and female fowl was
reached [rom the 131 st to 156 th day of age.

6. Growth in the individual compartment of the clozca showed
that the coprodaeum in the mele and female fowl increased rapidly up
to the 7 th day and remained fairly constant until the maximum on
the 131 st dey. Growth in length of the urodseum was essentially

alike in the male and female fowl until the 59 th dey snd then was
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here was vo sipgnificant growth in the nvrets! rernilize from

hatehnine dobe throuch sevual maturity while prowth in the geniial
prpillse of the mele clese2iy perelieled theit of the femele throwch

-

the 27 nd day, after which the male snowed o

S -

the Forele. The penite! nepilisc in the femel:s chowed rapid atro-

reschad mavipur crowhh on the 59 th day in the

in the femsle.

~.  Resulte spowed o corrvelsfion between bures! strophization
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