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SEX PHYSIOLOGY OF PIGS.

ecause the most important aspects of the various observations under this
section are based on the time-relations of the exhibition, duration and disappearance
of oestrus, meticulous precautions were taken to ensure the greatest measure of
exactness on these phases of the cycle. For a detailed description of the methods
¢ loyed, reference must be made to Part 3.

Literature.

McKenzie (1924) thought that the ovary with large follicles weighs more than
the one containing less advanced follicles. He records maximum weights for those
with large corpora lutea, those of the first four days after ovulation weighing least
« all. His report also seems to imply that the age and body weight are correlated
with the weight of the ovary. This is the only relevant literature of which the
writer is aware.

Corner (1921) recorded the initial size of the corpus luteum of oestrus as 4
to 6 mm. and after one week’s growth as 8 to 9 mm., retrogressing at 14 to 15
days to 6 mm. The corpus luteum gravitatis only reaches its maximum size of
10 to 11 mm. after two to three weeks development. The corpora lutea of
unfertilized ovulation and of pregnancy, he stated, cannot be distinguished during
the first two weeks after discharge of the ovum. By the tenth day the corpus
luteum is usually solid with fully differentiated cells, though a few in each ovary
may remain slightly cystic. The cut surface presents a velvety texture with an
initial pink colour which, at 15 days, suddenly transforms to the whitish tone of
scar tissue within a period of two to three days, never showing any trace of the
yellow or orange pigments so characteristic of the corpora lutea in the bovine
or human ovaries. According to Kiipfer (1928) involution of the corpus luteum
is accompanied by a gradual degeneration of the capillaries and a change in colour
from an initial cherry red to yellow. The regression is traceable beyond the inter-
ovulation period and at the end of the second cycle the corpora lutea are usually
no longer visible externally. McKenzie (1926) found that the corpus luteum has
an initial diameter of 5 to 6 mm. and reaches maximum size after seven daye
regressing between the 12th and 16th day after ovulation. The corpus luteum
35 days disappears completely. Rupture points remain visible for some days
and the external colour changes from flesh-red when fresh, to pink at 10 days and
then to white at 16 days. Hammond (1927) found that, in the cow, the point of
rupture persists throughout the life of the corpus luteum as a knoblike protrusion.
and only disappears during the late stages of involution. Mumford, Hogan and

cenzie (1926) reported the corpus luteum as being red and 8 mm. in diameter,

days after oestrus, pink and 9-2 mm. in diameter after 10 days, and white

5-4 mm. in diameter during early oestrus. Robson (1940) mentioned that

imum size of the corpus luteum of oestrus is attained at three days, after
which degeneration sets in. Lutein tissue occasionally arises in the unruptured

llicle, but such follicles usually undergo atresia.

Corner (1921), McKenzie (1924), Ailan, Knoutz and Francis (1924), Mumford
et al (1926), Robson (1940) and Marshall {1922) described the various phases of
the follicle in very similar terms. Normally large-sized follicles are present only
immediately prior to and during oestrus. Immediately after ovulation large
numbers of only very small follicles of 1 to 2 mm. diameter are to be found, but
according tc Corner they may be 5 mm. at that stage. A gradual increase in
diameter during dioestrus follows tiil a size of 4 to 5 mm. is attained. Then, a

' days prior to oestrus, a sudden maturative increase is witnessed, reaching a
il size of 10 to 11 mm. diameter just before ovulation. McKenzie, who worked
eight months old gilts, reported that two days after oestrus “. . . innumerable
y follicles less than one mm. were observed ... (and) ... as the size of the
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J. F. BURGLR.

The points of rupture in the foilicle have been found to heal up very r /
after ovulation and remain visible as small papillae up to the 12th day perio 1
one case the scars were still showing distinctly on the surface of the corpora lutea
eighteen days after the beginning of the oestrous period. This is not in accordance
with the finding of McKenzie (1926), who limits the presence of rupture points to
a few days only, but closely agreed with Hammond’s (1927) conclusions for the
cow. The general tendency for the corpus luteum is to assume and retain a
spherical shape throughout, though some are inclined to be conical,

From the sixth day period onward a very strong vascularisation of the co s
luteum is plainly evident. This persists up to the 18th day, after which the fine
and extensive network of bloodvessels seems to undergo the general involutionary
changes already observed in corpora lutea at this period. Only toward the end
of the cycle do the corpora change from a soft to a firm consistency.

At the third day stage the central cavity is filled with a dark-rcd blood clot.
In some corpora lutea this has already been absorbed at the sixth day period
and the cavity filled with a connective tissue plug, while others now include a
colourless or slightly yellowish liquor. These conditions may even coexist on thc
same ovary, with a large, dark, blood-clot inclusion in some corpora Imtea, thz
clot persisting at times, though reduced in size, up to the 12th day. "~ ose with
a fluid inclusion may persist up to the 15th and even 18th day. Hammond (1927)
states that, in the cow, the stage with fluid in the cavity must bc considered normal
in the life of the corpus luteum; this is confirmed by Long and Evans (1922) for
the rat. Hammond remarks that the fluid is normally absorbed eight days er
the beginning of oestrus, but reabsorption may not occur, giving rise to cysts.
Cavities containing fluid as a normal condition therefore appear to persist for a
longer period in the sow than in the cow.

Generally speaking, the conclusions reached by the authors quoted, with
regard to the size of the Graafian follicle, have been confirmed by thc present
study. The follicles are smallest immediately following ovulation, averaging
about 4 mm. for the largest group. A selected minority, destined for final en  ge-
ment and ovulation, experiences a very gradual though significant evolution in
size, reaching an average diameter of 6-5 mm. two days before oestrus. A e
18th day some ovaries may already carry follicles of 9 mm. diameter, v h
closely approximates the maximum size of 10 to 11 mm. during oestrus.

Statistical treatment of the number of visible follicles, counted every thre=
days over the dioestrous period, does not supply confirmation of the gener
accepted view by various authors that a progressive elimination of folli
operates during the cycle. They claim that, as a selected group of follicles
reaches maturity, those not destined for ovulation are destroyed (McKenzie, 1926
Robson, 1940). The total follicular population does not appear to be reduced at
all up to the 18th day of dioestrus or two days before oestrus, and whatever
differences that may be registered seem to be due to chance variations. It ~an
reasonably be assumed that selection of a set of follicles for maturation will
place from among the largest group, but even here no evidence is provided in
support of an eliminative process, up to two days before oestrus.

Summary and Conclusions.

1. The mean weight of the ovary increases significantly up to the twelfth 1y
of dioestrus, being 3-41 gm. at the third day with a maximum of 8-62 gm. at
the twelfth day of the cycle, after which insignificant decreases occur.
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2. The mean diameter of the corpus luteum I, at the third day of dioestrus,
ic 7-92 mm.; the maximum mean is 10-85 mm. at the fifteenth day, after which
I ly significant decreases up to oestrus occur.

3. The corpus luteum II appears to remain static in size beyond the third
day of dioestrus and up to the eighteenth day of the cycle. Involutlon during
the hours of oestrus is rapid.

4. The mean diameter of the largest group of Graafian follicles increases by
66 per cent. from the third to the eighteenth day of dioestrus.

5. A reduction in numbers of Graafian follicles does not occur from the third
to the eighteenth day of the dioestrous cycle,

Observation 1 (b).

The Morphological Changes of the Ovary during Oestrus.
bject.

The main object of this study was to determine the hour of ovulation and,
in addition, to make use of the material which thus became available for studies
on the sizes, numbers and appearances of mature and immature follicles and of
corpora lutea, during oestrus.

srial and Method.

A varying number of females were slaughtered at six-hour intervals, starting
at the onset of oestrus and continuing till the 60th hour for Large Blacks and
the 48th hour for Large Whites. These end periods were chosen because, as will

> shown later, the minimum mean duration of oestrus in gilts is 62-57 hours
for Large Blacks and 47-6 hours for Large Whites. The original plan was to kill
only two females at each six-hour interval but, as the work progressed, it became
reasingly evident that the hour of ovulation varied so much between sows, that
targer numbers would be required at the critical phase to establish the time of
ovulation with greater certainty. As many females as possible were therefore
utilised for slaughter around the probable hour of ovulation. More Large Whites
than Large Blacks were killed, simply because larger numbers of that breed were
available. Twenty Large lacks and 27 Large White females were slaughtered.
Ag reliable data on the time of ovulation are dependent on the exactness of the
iowledge of the onset of oestrus, great care was exercised to determine that hour
=5 accurately as was practically possible. The methods adopted are discussed in
art 3. Testing for the presence of oestrus was conducted at three-hour intervals.
was therefore assumed that, if a sow exhibited oestrus for the first time at a
certain reading, she would then, on an average, already have been in a receptive
«tate for one and a half hours. Her hour of slaughter was fixed accordingly.
lection of animals was random. The majority of animals were below 18 months
when killed. Their sexual histories were normal and individuals which showed
ormalities on post mortem were discarded.

The data for the duration of oestrus, as recorded in Appendix 2, Table 1, are
ir ordinary oestrous periods only. Those at postpartum and post-weaning were
not included as they differ significantly from the ordinary oestrus. All females
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grade Merino and Masai ewes, ovulation only takes place shortly after the er
of oestrus and that ovulation is related to the end and not the beginning
oestrus. Quinlan and Maré (1931) found that, in the Merino ewe, the duration
oestrus appears to depend on the time cf rupture of the follicle and that delayed
rupture may explain the prolonged oestra occasionally observed. Cole and Miller
(1932) remarked that it is agreed by the majority of investigators that ovulation
occurs spontancously in the ewe during the second half of the oestrous period.

wdrews and McKenzie (1941) reported that, in the mare, ovulation occurs one
to two days preceding the end of ocstrus, but in some cases not until one to five
days after the cessation of oestrus.

esults.

Descriptions of the morphological appearances of the ovaries during oestrue
appear in Appendix 2, from which the most important data have been abstractc
and tabulated in Appendix 2, Table 1.

The Time of Ovulation —Appendix 2, Table 1, records, in addition to other
particulars, the state of the follicles in relation to ovulation at the different six-
h - intervals during oestrus. As ovuiation was observed to occur for the first
time at the 18-hour interval, the data subsequent to the 12-hour period only have

een abstracted and presented in Table 7.

TarLe 7.

The Time of Ovulation in Large Black and Large Whirte Pigs at Six-hour
Intervals during Qestrus.

} LARGE BLACKS.

I
Hours after Onset of Oestrus. ‘ Sow Duration of Previous Flc){lllc?lardsjell{ge'
' No. Oestra, Hours. upture PR
Unruptured=U.
_ i | _ !
18 | 171 72,72,72,81,75,93..... AllU
24 e [ 194 57,69,54. ...l AllU
| 183 54,54,54.............. AllU
30, i 22 51,60, 63,63,66........ AllU
i 17 57,66, . ... AllU
........................ 182 63 81,63,69,60........ 1 AllU
19 51,66,75 .............. AllU
A2 e 218 | 45,66,66.............. AllU
199 60,60,72,69........... AllR
\ 211 54,63,66,54........... AllU
¢ 180 69, 63,60,54,57........ 14 R, 2U
A8 | 11 63,66, ... AllR
63 75,78,78. .o AllU
171 72 72 81,75,93........ 14R,1U
54 e 186 60, 60 66 54 5700, AllR
201 39, 60, 63, 150, ... AllU
........................ 23 57 66, 66, 63, 66,66, 72. AllIR
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> at certain periods, were classed as falling within that particular
ry time-interval. The mean duration of all oestrous periods of each time-
was determined and the regression coefficient of the mean duration of
on time of ovulation calculated, the result appearing in Table 8.

TABLE 8.

Regression of Mean Duration of Qestrus on Time of Ovulation.

DURATION OF OESTRUS.
Six Hour Intervals. | i
Expected.
Found ‘ b=7-80.
7\
AU 39-5 i 33-19
B 402 { 40-99
S e e ettt 40-5 ‘ 48-79
Bt i e ettt e 567 5659
S 60-6 } 64-39
Bt e 78-6 72-19
Analysis of Variance: Linear Regression.
‘ | Sum Mean [ Qoni
Component. 1 D.F. } Squares. ( Square. F. ‘ Significance.
SSIOM. .t 1 | 1,063-92 | 1,063-92 | 2585 SS
WHONS. v v v eeenn . 4 ‘ 16463 41-16 | — —
ToTAL............ | 5 \ 3
\

1,228-55 ‘ —

ForP=-01,n,=1,n,=4, F=21-20.

this analysis breeds were ignored and it so happens that the periods of

n for Large Blacks form a continuous series with those of Large Whites.
ta show that a positive regression obtains between the period of ovulation
oestrus and the mean duration of the previous oestrous periods.

1¢ observation on the duration of oestrus (Part 3) reveals a mean duration
ar oestrus in the gilt of 62-5 hours for Large Blacks and 47-6 hours for Large
ites, a difference of about 15 hours between the two breeds. It will also be
arved that ovulation in the Large Black breed can only be expected to
rammence 42 hours after the onset of oestrus, that is, 24 hours later than for
irzz Whites. The time oi ovulation therefore appears to be correlated wi
iration of oestrus. This matte: is again further discussed in Part 3.

The Duration of Ovulation—According to the authors quoted above, it
2ars tc be generally accepted thai multifollicular rupture is either simultaneous
o at most spread over a very short period of time. However, the work of Walton
uemond (1928) shows that, for the rabbit under anaesthesia, rupture takes
wver a period of 9-75 to 13-5 hours. Corner (1921) could find only one
which there were also mature normal follicles present together with the

dt , in about 200 sows examined by him.
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An attempt was made to obtain information on the duration of ov
in the sow under anaesthesia. A Laige Black sow, weighing 420 1b., w
on limited rations for some three weeks to reduce condition somewhat.
in oestrus for 42 hours, bemg the perioé when ovulation could reasonal
expected to set in for this breed, she was anaesthetised per rectum by the admini-
stration of four ounces of chloral hydrate in nine pints of warm water, givi
small doses. She was starved for 22 hours before being operated on
laparotoiny was performed on the right flank, the peritoneum sutured to the
and some adipose tissue r¢ rved. The ovary was very deep-seated and = | to e
lifted for each "observation. The organ was handled with great ¢ d 3
allowed to withdraw into position after each examination, and covered by 3
intestines The wound was closed between observations by means of t : sutures
passed through the skin. The region of the wound was kept warm with not moist
towels.

On exposing the ovary at 6-3C a.ni. one follicle had already ruptured.
body was dark red in colour and collapsed, indicating very recent ovulauon.
Thereafter observations were made every fifteen minutes, the findings at the
various time-intervals being presented in Table 9.

LY pt e p

TABLE 9.

Duration of the Rupture of the Follicles of the Right Ovary in the Large
Black Sow under Anaesthesia.

? ' 6 a.m. 7 a.m. 8 a.m. 9 a.m.
— — 30 45,00 15 30 45|00 15 30 45|00 15 30
[ B

Time
10a.m. 11 a.m. | 12 noon. | —_
00 15 30 45|00 15 30 45 00 15 30 45 —
C [D E F | GH ] I and J
|

* The letters inside the brackets indicate follicles which ruptured during the observation.

The sow died at 2 p.m., after having been under anaesthesia for eight urs.

The colour of the follicles varied from the usual seashell pink to a verv
light red. At each examination a decided deepening in the red colour of
follicle about to rupture was noticeable, and none ruptured without first gc
through the range of hues from light red to dark red. Papillae were not
observed as described for the rabbit by Walton & ammond (1928). R e
could only be ascertained from the collapsed state ol e bodies and the pr e
of a red liquid over their surfaces. The two last follicies never ruptured, possibly
due to the fact that the sow was already ir extremis, but both had reached the
dark-red stage, indicative of imminent rupture. After death the left ovarv was
removed and all follicles found ruptured. The fresh-form¢ corpora lut  had
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X PHYSIOLOGY OF PIGS.

llicles does occur immediately before and during ovulation. This process is,
nowever, only partial. That complete elimination of immature follicles does not
t » place during oestrus is supported by the finding in this study. In no single
instance was an ovary encountered during oestrus without at least a fair number
of immature follicles being present. During interoestrus the ovaries carry large
numbers of follicles, averaging 86 over the two breeds, the majority being plainly
visible and above 1 mm. in diameter. However, a remarkable reduction in mean

ameter of these bodies, not destined for immediate ovulation, is revealed over
the short interval of from two days before oestrus to oestrus. During this period
they are reduced to such small dimensions that any attempt at a macroscopic
estimate of the population becomes extremely unreliable or impossible. The vast
majority now fall in the 1 mm. and smaller class and are barely visible.

During the pro-oestrous phase the set of follicles, selected to reach m  1rity,
undergoes rapid enlargement and now becomes demarcated from the rest ot the

lation. The maturing group rises from a mean diameter of 5-68 mm. at the
cigeenth day of the cycle to a maximum mean of 9-9 at the eighteenth hour
of oestrus in Large Blacks.

The general position in the normally functioning ovary therefore seems to be
as follows: During oestrus there are present two distinct sets of follicles, namely.
a lesser group fully matured and destined for immediate ovulation, with a me=n
diameter of 9-03 mm., and a much larger group of immature follicles, usuz -
»ot measuring above 2 mm., the majority being 1 mm. and less in diameter.

nmediately after oestrus and ovulation a gradual increase in size among the
mmmature follicles takes place, so that the majority of visible follicles are between
1 and 3 mm. in diameter during the interoestrous period. As ecarly as the third
day of dioestrus a fair mumber of follicles start to grow more rapidly than the
rest, enlarging up to an average of 6-59 mm. at the 18th day of the cycle. Tt is
from among this latter group that those follicles intended for maturation and
r e are apparently finally selected. During interoestrus no apparent reduction
it we visible numbers of follicles occurs. During oestrus, however, the total
nber of visible follicles is decreased considerably, but, as the majority have
/ been reduced to such small dimensions, the observed reduction in total
numbers may be more apparent than real.

The general colour of the mature Graafian follicle is seashell pink (Ridgway,
1)), a hue which is already assumed by the larger individuals at the beginning
ot dioestrus, although the general tone is much less intense during the early
stages. A very fine network of bloodvessels is spread over the surface, being
¢ crally clearly visible against an almost transparent background. Congestion
« ‘he arterial system and the extravasation of blood into the follicle, resulting
in naemorrhagic follicles, are of frequent occurrence. Well-advanced follicles are

vays fully distended. A very transparent nature of the capsule at the apex is
an indication of imminent rupture. Large size is not necessarily a corollary of
n arity, as follicles much smaller than their mates, showing every indication of
rupture, were frequently encountered. Diameters, varying as much as 3 and even

mm. among the same group of mature follicles, are not unusual. It is not

nded to discuss the mature follicle further in greater detail, as the writer’s

:rvations on the pig closely agree with the descriptions given by various

1ors, especially those of Hammond (1928) for the rabbit, Grant (1933) and

nlan ez al. (1931) for the ewe and Corner (1921) for the sow.
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~annot be distinguished during the first two weeks; the life of the corpus luteum

sts throughout pregnancy. Hammond (1917) wrote that (in the rabbit) “... the
turther development of the corpus luteum, which takes place during the latter
part of pregnancy, is due to the influence of the fetus ”. Grant (1933) reported
t , in the ewe, the corpus luteum of pregnancy seems to undergo slight degene-
r Hn at about the 14th day, that is at about the same time that atrophy of the
corpus begins in the non-pregnant ewe. The size remains about the same as
that of the corpus !uteum of oestrus, retrogressing at 2 to 3 weeks before
parturition. Quinlan and Maré (1931) working on the Merino ewe reported:
“The co us luteum I changes rapidly in size during the earlier hours of oestrus«
and its cuour gradually takes on a yellowish tinge. More rapid atrophy st
appears 1o take place towards the time of and immediat - subsequent to ovula-
tion, accompanying the progressive stage of the more recent corpus luteum ™

arshall (1922) stated that if conception follows ovulation, the corpus luteum
continues to increase in size until almost the middle of pregnancy. Long and
Evans (i922) found that, in the rat, no difference in size between the corpus
luteum of oestrus and that of preznancy is evident till the middle of pregnancy,
but therzatter continued slow growth permits of dimensions never attained bv
the corpus luteum of oestrus. At the end of gestation marked changes in lipo
globules in the lutein cells are evident. indicative of cessation or diminution
function. Hammond (1927) quotes Marcotty (1914) to the effect that, in women,
the corpus luteum of pregnancy only equals in size the maximum stage of the
periodic corpus luteum. In the same rnubhcatlon he produced comparatlve data
by himself and other authors ic prove that it is generally agreed that, in the cow,
the corpus luteum is slightly larger during the latter half of gestation than during
the cyciz and that this size is maintained throughout pregnancy.

No literature, bearing directly on tiiz history of the follicle in the sow during
pregnancy, could be traced. Hammond (1927) wrote that although, in the cow,
the presence of an active corpus luteum during pregnancy does prevent the pro-
oestrous increase in size of the Graafian follicle and the subsequent ovulation,
it does not necessarily prevent a generai increase in size of these bodies during
this period. He claims that follicular atrophy is greatly increased during
pregnancy in the cow. Kiipfer (1920), as quoted by Hammond, found that in the
cow the number of visible foilicles decreases toward the middle and end of

regnancy. Aitken (1926), Cole ef al. (1931) and Andrews and McKenzie (1941)
ail agre= that, in the »nregnant maie, the ovary continues to produce follicles nn
to the fifth month and that ovulation may even result during this period (C
et al. 1931). After the fifth month till the end of pregnancy the production or
follicles apparently ceases completely. Robson (1940) remarked that ... the
final growth and ovulation of a selected group of follicles . . . is accompanied by
the destruction of all remaining follicles ”. Waves of follicular maturation, he
states, may continue even during pregnancy. though the final maturation stages
and ovuiation do not accur and all follicles undergo atresia.

esults.

Detailed descriptions of the morphoiogical appearances of the ovaries of
nregnant sow slaughtered for this observation appear in Appendix 3. Numerical

ta, with regard to corpora lutea, etc., are presented in tables to be referred to
 the text.

The (. orpus Luteum of Pregnaney-—Sizes of the corpora lutea of pregnancy.
in A} dix 3, Table I, & 1 subjected to an analysis of varia
being presented in Table 12
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Discussion.

By comparing the results obtained in this study with those in Observation
1 (a). it is revealed that the maximum mean diameter attained by the corpus
luteum of pregnancy (10-68 mm.) is less than that of dioestrus (10-85 mm.). The
difference, however, is insignificant. Slightly larger diameters during pregnancy
than during the cycle have been recorded only in the case of the Large Black
reed. The data over the two breeds do, however, not support those writers who
claim that growth continues during the latter half of pregnancy, or that the corpus
is necessarily larger during gestation than during the cycle (Corner, 1915, 1921,
r the pig; Long and Evans, 1922, for the rat; Hammond, 1917, for the rabbit
and Hammond, 1927, for the cow). Generally speaking, however, Corner’s
findings have been confirmed by this study. The results do show that maximum
imeters are reached at an earlier stage during pregnancy than during the cycle.
aximum size is reached the sixth week of pregnancy, if the two breeds be
considered jointly. Breed variation in this respect is probably of no moment.
is of importance to note that, although maximum size is reached at the sixth
week, regression thereafter is arrested so that the corpora remain large right up
t~ the end of gestation. The general morphological condition of the corpora lutea
pregnancy definitely shows that they remain functional over the whole period
but atrophy rapidly immediately after parturition. This contention is further
supported by the fact that the corpora of one sow, which died during the act of
delivering her litter, still had a mean diameter of 10-2 mm. Within a period of
ur days from parturition, the dimensions of the corpus luteum is reduced from
a mean of 10-29 mm. to 6-73 mm., that is an involution of 34-6 per cent.

The general appearance of the corpus luteum of pregnancy does not differ
om that of oestrus, both externally and on section. Small central cavities with
uid inclusions were encountered at the third and sixth week intervals in only

two out of ten sows. Four days after parturition the usual light flesh colour of
the cut surfaces of these bodies is transformed to a creamy yellow.

The only literature, relative to the follicle during pregnancy, that could be
traced, refers to the cow and the mare. In the cow a gradual increase in follicular
size during pregnancy may occur, but atrophy is greatly increased during this
period (Hammond, 1927). The number of visible follicles decreases beyond
mid-term (Kiipfer, 1920). It seems to be generally agreed that, in the mare,
follicles are being produced during the first five months of pregnancy, after which
further production ceases (Aitken. 1926: Cole et al, 1931: Andrews and

Kenzie, 1941).

The results of this study show that, in the sow, as in the mare and cow, the
llicle experiences a growth phase during approximately the first half
pregnancy, attaining maximum sizes at 9 weeks in the Large Black sow and at
_6 W?Cks in the Large White sow. Beyond these intervals a progressive reduction
in size sets in. which continues unchecked down to the threshold of parturition.
1e data. however. show that four days after farrowing the follicle has again
tered into a new trophic phase, but does not at that stage regain the maximum
size which obtained during pregnancy. The size of the follicle. three weel< after
conception, approaches very closely to that at the 15th day of dioestrus. may,
therefore, be assumed that the growth of the follicle in the pregnant sow. duri
the first three weeks, follows much the same course as during the first 15 days ot
the normal cycle. The average size of the follicle during pregnancy, as during
estrus, continues to be significantly larger in the Large White than in the Large
ck breed. Even though reductional changes in follicular dimensions, as
pregnancy advances, seem to be indisputable, there is no evidence that in the sow.
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as in the mare and cow, new follicles cease to be produced during the latter he
of pregnancy. In fact, in the Large Black sow, the count of 135 follicles, onc
week before parturition, was exceeded only once and that at the 9th week of
pregnancy. In the Large White breed the count of 91 follicles, two days beforc
farrowing does not differ materially from the maximum number of 110 at the
12th week. This observation, therefore, clearly shows that eliminative forces do
not operate on the follicle during pregnancy, in so far as total number is concerned.

wwever, a reduction in follicle number between parturition and four days post-
partum is strongly suggested by the data. The largest follicles nearly always show
the same seashell pink colour as the mature ones during oestrus. Fai
vascularisation was visible occasionally and then only on the larger follicles. The
majority measured below 3 mm., ranging down to | mm. and less.

Observation 1 (d).

The Morphology of the Ovary Immediately after Postpartum QOestrus.
Obhject.

The object of this observation was to study the general morphology of the
ovary immediately after the cessation of the postpartum oestrus.

Material and Method.

A great dearth in Large Black females at the time of this study prevented
the use of an equal number of animals in each breed, hence only two Large Black
sows were killed as against six Large White sows. About ten days before the
sows were due to farrow they were brought in from free range on lucerne grazing
to the farrowing pens. Green feed was provided in abundance and 60 to 70 per
cent. of their restricted concentrate allowance consisted of wheaten bran, to guard
against constipation so common to pregnant sows at this period. The sows were
closcly watched as the time of farrowing approached, unbroken attention being
provided during the entirc event. As soon as the sow began to move about
freely in her pen after farrowing, she was tested regularly for the presence of
oestrus. The animals were killed the day following the cessation of oestrus,
excepting Large Black No. 202 (Appendix 4, Table T), which was slaughtered one
hour thercafter. Large White No. 178, and Large Blacks Nos. 202 and 2!
conceived during their puberty oestrus, whereas the rest of the females had
experienced from three to five oestrous periods previous to conception. They
were therefore all first litter sows at the time of slaughter. The duration of the
nost-nartum oestrus was recorded for all females with the cxception of area

1 No. 214, whose exact hour of onset ar cessation was only approximat -
known. The corpora lutea were closely examined for evidence of recent ovulation
and all ovaries fully described, as recorded in Appendix 4.

Literature.

No reference could be traced in the literature relevant to the appearance of
corpus luteum during or following postpartum oestrus in the pig or any other
ammmal. The only reference is an indirect one by Long and Evans (1922), who
found that, in the rat, the corpus luteum of pregnancy brings about the decay a
complete resolution of all other corpora occurring in the ovary at the time
conception. Literature on the follicle, during and immediately following po
[ tum oestrus, does not appear to exist.
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weight increases at the predetermined rate. Pigs were weighed on Tuesday mon
on an empty stomach. The animals were treated for Ascaris worms with ¢
chenopodium.

Full sisters were paired off under the two levels of feeding. Each gilt was
housed separately and fed individually. In addition to their concentrate allowz~~es
all gilts received 5 1b. of skimmilk per day. Fresh lucerne or barley, accor ng
to season, was fed to the ad lib. group as much as they could clean up, once a
day; those on restricted feeding received 2 1b. of green feed per day. The ration
employed throughout is given in Table 20. The data on the digestible nutrients
are according to the Morrison (1936) tables.

TaBLE 20,

Concentrate Ration Fed to all Gilts in the Observation on the Influence
Retarded Growth on the Age at Sexual Maturity.

Total
Ingredient. Weight. Digestible Digestible
Protein. Nutrients.
1b. 1b. 1b.
Yellowmaizemeal..............c.oiiiiiiriinnnnn.. 80 ‘ 5-92 67-28
Fishmeal (65 per cent, protein). .............cooeenn.. 5 [ 2:70 3-56
Peanut oil cake meal (45 per cent. protein)............. 5 } 2-06 4-17
Tucernemeal.........ooiiiiie it 5 0-54 2-19
Bonemeal......... ... i 3 ‘ — —
Lime. . oot 1 - —
Salt. . 1 ‘ — —
TOTAL: oottt et et 00 | 1122 | 77:20

The ration has a nutritive ratio of 1:5-9. With the addition of 5 1b. «
skimmilk for each pig the nutritive ratio, in the case of an individual receiving
5 1b. of concentrates, for instance, would be 1 : 4-8.

Systematic testing for the presence of oestrus was started only after the age
of five months had been reached. Prior to that the condition of the vulvas was
noted daily as an indication of the probable appearance of oestrus.
systematic testing was carried out daily at 9 am., active young boars being
as “teasers 7.,

Results.
Particulars with regard to ecach gilt are presented in Table 21.

Litters Nos. 1, 2 and 4 were bred at this Station. Litter No. 3 was transferr
from the Glen College of Agriculture, Orange Free State, when 68 days old. Litter
No. 5 was bred by the Potchefstroom Institute for the Feeble Minded. As
No. 1 in litter No. 5 failed to show oestrus up to the age of 330 days, she was
considered abnormal and the group discarded. The particular gilt ultimatelv
developed a large abscess on the left hock and had to be destroyed. Her «
carried a number of Graafian follicles, measuring about 4 mm. in diameter
ovary carried three and the other one corpora lutea, all 3 mm. in diamet
of a creamy yellow colour. These corpora probably resulted from a “:
oestrus some weeks prior to slaughter.
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