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INTRODUCTION

There are slight but consistent deviations from equality
in the sex ratio among animals in general. There is usually
a higher percentage of males than females among a population
at birth. The sex ratio is important as it partially regu-
lates the degree in which selection can be practiced.

In pigs there appears to be more males than females
among the offspring. Since a muech larger percentage of
females than males has to be saved for replacements each
generation any decrease in percentage of females would cause
a marked decrease in the selection intensity among females.

Observations sometinmes leave the impression that certain
families or groups of individuals have distorted sex ratios.
It is not uncommon to hear some breeders make the statement
that certain individuals or groups of individulas in their
stock are male or female "geiters". There sometimes seems to
be a higher percentage of males born during one season than
another.

The aim of the problem reported in this paper is to find
the sex ratio of the pigs farrowed at the Oklahoma Agri-
cultural and Mechanical College and Experiment sStation from
the accumulative records from 1925 to April 1, 1939, to study
the influence of the seasons upon the sex ratio of pigs, and
to determine if there is any significant tendenecy for the
progeny of a sow or boar to contain a high percentage of

either male or female pigs.



REVIEW OF LITERATURE

Sex Ratio in Pigs

Lush, Hetzer, and Culbertson (12) analyzed the data from
506 litters containing 35,639 pigs, all of which were produced
by gilts about one year old at time of farrowing. A4ll litters
were farrowed in April and May, except nine in June, one in
July and three in August. The sex ratio of this population
was 51.1%0,6 percent males.

Carmichael and Rice (1) working with 720 litters,
containing 5,840 pigs, found that there were 2,933 males and
2,824 females with the sex on 183 not recorded, which is a
sex ratio of 51.9 percent mnles to 48.1 percent Temales.
Their data are given in table 1. There seemed to be no
noticeable correlation between litter size and sex, a higher
percentage of males being found in a mejority of different
sized litters rether than merely a tendency for this sex to
predominate in those of certain sizes. Of 4,363 pigs on which
the sex and length of gestation period were recorded, 2,289
were males and 2,074 were females. The sex ratio of this
group was 52.5 percent males to 47.5 percent Temales. There
tended to be no correlation between the length of gestation
period and sex of the progeny. To study the influence of age
of dem upon the sex ratio of pigs, 5,585 pigs were grouped on
the basis of the ege of their dams. In this pcpulation there
were 2,922 males and 2,673 females, which is a sex ratio of
52.2 percent males toc 47.8 percent feocmales. These data are

shown in table 2, There is no significant difference between



Table 1
Relation of Sigze of Litter to Sex of Pigs.*™

No. of pigs Total No. No. of pigs of No. sex
per litter studied each sex not
Females : Males recorded

1 6 2 4 -
2 30 15 15 -
3 57 30 20 -
4 180 97 82 i
5 305 137 157 11
6 420 195 213 12
C 623 255 347 21
8 784 374 397 13
9 684 331 329 24
10 910 449 432 19
11 638 292 326 20
12 480 237 226 17
13 338 149 179 10
14 224 101 105 18
15 785 29 45 1
16 48 11 21 16
18 18 8 10 ~
20 20 12 8 -
Total 5,840 2,724 2,933 183
Percent of each 48.1 51.9
No. in litters
of 8 pigs or
less 2,405 1,108 1,242

No. in litters
of more than
8 pigs 3,435 1,619 1,691

¥ Taken from Carmichael, W. J., and Rice, John B. variations
in Farrow: With Special Reference to Birth Rate in Pigs.
Ill. Agri. Exp. Sta. Bul. 226:86, (1920).




the sex of the pigs of young and old sows. In only one case
was there a reversal of the sex ratio and that was in the 8

year old group which had only 7 pigs.

Table 2
Relation of Age of Dam to Sex of Pigs.™*

Age of dam No. of No. of
(years) females males
1 547 580
13 497 544
2 4387 530
2% 331 347
3 298 327
33 162 167
4 143 145
43 88 : 89
S 48 59
5% 19 34
6 37 24
6% 11 17
7 1 6
8 4 3

Total 2,673 2,922
Percent 47.8 52.2

¥ Taken from Carmichael, W. J., and Rice, John B, variations
in Parrow: With Special Reference to Birth Weight in
P’.g’- Ill. Agri. EIP. Sta. Bul. 225:9. (1920)-
Hushby (7) observed in 203 litters which contained 1,748
pigs, a sex ratio of 51.9 percent males to 48.1 percent
females. The adult sow seemed %o be more fertile than gilts.

The mortality rate was higher among the large litters.
McKenzie (13), working with Duroc-Jersey swine, regis-
tered or eligible for registration, found that in a population



of 2,011 pigs there were 1,034 males and 977 females, in-

cluding 90 dead males and 75 dead females. Of all pigs born
51.42 percent were males and 54.55 percent of all pigs born

dead were males.,

Sinclair and Syrotuck (20) found the proportion of males
to females in 277 farrowings containing 2,533 pigs, to be
53.69 percent males to 46.31 percent females. To study the
influence of age of dam upon the sex of pigs, they grouped
the 277 litters according to age of dam. Their data are given
in table 3, showing the age of dam, number of sows farrowing,
number of pigs, and the percent of males and of females. The
ratio between the two sexes tends to remain quite constant
with sows of various ages. In no case was there more females
than males.

Table 3
The Influence of Age of Sow on the Sex Ratio.*

Age {(years) ©No. of ©No. of pigs . Percent Percent
sows farrowed males females

i 101 819 53.48  46.52
2 77 747 54,09  45.91
3 51 495 54,75  45.25
4 33 329 51.37  48.63
5 15 143 54,45  45.55
Total or av. 277 2,533 53.69  46.31

“* Taken from sinelair, R. D., and oyrotuck, M. Age as a
Factor in Swine Reproduction. Sei. Agri. 81494,

McPhee, Russell, and Zeller, (14) found that a high

proportion of boar pigs was a serious obstacle in the Poland



China inbreeding experiment. In the spring of 1923 there were
28 male and 8 female pigs farrowed. The following year the
distribution of sexes was more evenly balanced but there was
still a high percentage of males. The 189 first generation pigs
consisted of 111 males ani 88 females, which is 58.73%2.41
percent males. The 64 second generation inbreds consisted of
39 males and 25 females or 60.93%4.11 percent males. The
proportion of males among the noninbred Poland China hogs was
52.35%£1.31 percent. The proportion of boars among the combined
first and second generations inbreds was 59.29%2,04 percent.
The difference between this and the proportion of meles among
the noninbred Beltsville Poland China stock is 6.9412.42
percent which is Jjust on the border line of significance. If
the comparison is made with the figure 52.34%0.22 the difference
is slightly greater than three times its probable error and
might therefore be considered significant. Observations on the
sex ratio in the groups of other inbred swine raised at the
Beltsville station have falled to verify the results obtained
with the Poland China breed. This points to the fact that
this is a pecularity of this single inbred line.

Krallinger (10) found the sex ratio of 47,505 pigs to be
50.57%0,23 percent msles. Litters of individual sows and
boars showed considerable variation in the sex ratio and it
was concluded that the individuals of both sexes carried
factors which tended to modify the sex ratio. ‘The smaller
litters (2 to 10) showed 1.08%0.46 perccnt more males than the
larger litters (11 to 20). The season of the year did not



show a definite relation to the fluctuations in the sex ratio.

The percentage of males in first litters appeared to be slighte
ly greater than the percentage in succeeding litters, although

the difference was not satistically significant.

Crew (4) gives the following figures showing the wastage
among pigs beltween birth and weaning. ‘The secondary sex ratio,
or the ratio at birth, among 2,336 pigs is 50.71 percent males
to 49.29 percent females, where as that among the 1,489 which
lived till weaning time had fallen to 48.56 percent males to
91.44 percent females. The perceatage loss among the males
was 38.6 and that among the females was 33.7.

Severson (12) anlayzed the data from 393 litters, con-
taining 3,779 pigs of five pure breeds, the sex retio was 52.3
percent males to 47.7 percent females. The data in table 4
shows the number of sows farrowing, number of pigs, and the
percent males and females by breeds. In no breed was there
more males than females.

Table 4
Showing Number of Pigs and Sex Ratio by Breeds.*

Sows AV. Dead
Breed farrow- No. of Percent litter =&at

ing pigs Hales PFemales size birth
Yorkshire 78 913 53.6 46,4 1.9 3.6
Durocs 70 707 51.9 48,1 10.7 Sed
Chester White 81 778 8l:1 418.9 0.6 3.0
Berkshire 82 711 bR 48.0 8.7 l.4
Poland Clhina 82 673 i 4%7.5 8.8 sl
Total or av. 393 3,779 52.3 47.7 9.6 3.6

“¥ Taken from Seversom, A. Prolificacy 0f Sows and Mortality
of Pigs. Am. Soc. 4n. Prod., Proc. p68, (1925).



Perkes (16) studied 583 pig fetuses of all ages, and
found 331 to he males and 252 to be females, giving a male
percentage of 56.8, which is higher than the approximate
equality between the sexes thet seems to exist at birth.
Parkes states that:

"These 583 fetuses when classified by weight

(0-100 gms., 101-300 gms., 301« gms.) gave the

following percentages of males for the respective

groups; 59.1, 57.0, and. 53.28. In other wrds, the

percentage of males decrease as gestation proceeds,

a result which ean only be brought about by a differ-

ential mortality of meles and femmles. It would

appear that the percentege at coneception was approxi-

mately 60 percent or 150 males per 100 females)

In studying the influence o« time of mating during the
cestrus cycle on the sex ratio of pigs, Krallinger and Schott,
(11), made tests of 394 sows of which 46 were allovwed to mate
a few hours after onset of heat and the rest on the following
day. They found that there was no significant variation in
fertility, the number of litters produced per 100 matings
being 65.8 for late and 63 for early metings. If summer
matings are considered seperately, however, early matings slow
a higher percent of fertility (67.5) than late ones (63.8).
The average litter size was 10.05 for late and 9.83 for early
matings, and the average number of young per mating 6.61 and
6.20., The sex ratio was 53.3 percemt males to 46.7 percent
femeles for the early matings end 53.9 percent mles to 46.1
percent females for the late matings. They coiucluded that the

time of mating heg no effect on fertility and sex ratio.



Sex Ratio ip Catile

Roberts (17) obtained data from Private Herd Books for a
study of 4,912 ealves of the Dairy Shorthorn and Welsh Black
Cattle. The sex ratio for the two breeds was 49.82 pereent
males to 50,18 percent females. There was a higher preponder-
ance of males in the welsh Bluck Cattle than the Dairy Short-
horn breed. Of 2,087 Shorthorn calves 1,025 were males for a
ratio of 49.26 percent males to 50.74 percent females, as
gonpared to 2,820 Welsh Black calves of which 1,419 were males,
meking & sex ratio of 50.22 percent me les to 49.78 percent
females. Considerable variation of the ratio was found from
herd to herd. One herd had only 43.28 percent males to 56.72
p,ereeni; females while in another there was 58.18 percent males
to 41.82 percent females. He also reported one herd with 286
calves over a period of 9 years with a ratio of 50.00 percent
males %o 50.00 percent females. The ratio for the months of
March to August, inelusive, is compared to that of the other
six months. There were 2,889 calves born in the March-August
period of which 1,406 were males and 1,483 were females ma king
a sex ratio of 48.67 perceut meles te 51.35 percent females.
During the other period taere were 2,023 calves born which
included 1,04) males and 982 femsles for & ratio of 51.486
percent males to 48.54 percent females. Thus in the season
of a higher birth rate a lower percentage of muliecs was
obtained. This varied a little if the two dreeds were re-
garded separately, although toc a greater degree in the Welsh
Black Cattle. The data in table 5 shows the percentage of
males by periocds for the two breeds.



Table 5
Percent Males by Periods for Dairy Shorthorn and
Welsh Black Cattle.”*

Breed Period Percent Period Percent
males males

Welsh Mar.-Aug. 48.59 Sept.~Feb. 52.15

Shorthorn Mar.-Aug. 48.74 Sep t.~Feb. 50.00

“¥ Taken from Roberts, B. J. Some Observations on the
Secondary Sex Ratio in a group of Dairy Shorthorn and
Welsh Black Cattle. Jour. Agri. Sci. 20:362, (1930).

Morgen and Davis (15) found that in 1,358 calves there
were 730 males and 628 females or 53.75 percent males and
46,25 percent females. The proportion of male calves born
during the summer (May to October) was 55.13 percent to 52,44
percent during the winter. ''he abortion rate was slightly
lower during the summer, 11.88 percent, as compared with 13.24
percent during the winter.

In a study of the gestation time of Holstein-Friesian
cows, Enott (9) reported that of 2,824 gestations of single
births, 1,441 calves were males and 1,383 were females making
a sex ratio of 51.02 percent males to 48.98 percent females,
or 104.2 to 100, Of 86 sets of twins the ratio was 52.31
percent males to 47.69 percent femmles.

Data gathered by Roberts and Yapp (18) for 8,196 calves
shows no evidence that a given sire produces a great pre-
ponderance of one sex in his offspring. There was 49,12
‘percent males among the popula tion. The percentage of males
among the dairy breeds was 48.40 while the Herefords had
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50.45 percent males. The date in table 6 shows the number
of calves, the number of males and females, and the percent
males by breeds.
Table 6
Data Showing the Number of Calves Born
and the Sex Ratio by Breeds.*

Breed No. of No. of No. of Percent
calves mles femal es mles
Holstein-

Friesian 3,250 1,580 1,670 48.62
Ayrshire 680 333 347 48.97
Guernsey 782 349 433 44.63
Jersey 606 312 294 51.49
Hereford 2,878 1,452 1,426 50.45
Total or av. 8,196 4,026 4,170 49.12

™ Taken Irom Roberts, Bimer, end Yapp, W. W. No Preponder-
ance of Sex in Sires Offspring. Ill. Sta. Report. p 175
(1928).

A Wisconsin study (22) in which 124,000 births were
tabulated and classified showed the ratio of male calves barn
was 51.50 percent males to 48.50 percent females, with no
significant variation in this respect between the several
breeds that were studied. No evidence was found to show that
a cow or bull had more male calves when & particular parent
is young or old. 'the ratio between male and female calves
remains practically constant regardless of age of sire or dam.
There was no significant di fference in effect of season of

year on the sex ratio. Of all twin calves born 49.07 percent

were males and 50.93 percent were females. This is probably
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explained by so large a number of meles born so early in the
gestation period that they fail to live. It has been demon-
strated that in the case of abortions and stillbirths in
many species of mamuals that more males than femsles are thus
expelled from the mother 's uterus prematurely or dead. Data
secured in this study show e ratio for aborted calves of
58.86 percent meles to 41,14 percent femles.

Jewell, as guoted by Parkes (18), investigated the foetal
sex ratio among cattle and found that the sex ratio of 1,000
fetuses was 55.20 percent males to 44.80 percent females,
which is & much higher figure than any which has been found
for calves at birth, This result indicates that the cow falls
in with the better knmown cases where intrauterine mortality
falls preponderantly upon the males. Thie also indicates that
in the cow the percent males at coneception is very much above
the percent males at birth.

Sex Ratio in Sheep.

Johansson (8) obtained records of 13,241 lambs from
mothers with complete lembing records, including stillbirths
and found that 49.3020.435 percent were males or 97.2 males
to 100 females. The sex ratio was practically the same for
all the breeds studied, for lambs born at different seasons
of the year, and irrespective of the age of the mother. The
sex ratio for single births and for twins was almost identieceal.
The percentage of males among triplets was sligihtly lower
although the difference was mt significant. A sexually

sslective mortality was founa to occur during the later
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stages of pregnaney and during the first month after birth.
The sex ratio for 305 stillborn lambs being 55,774{2,.858
percent males and for 1,088 lambs which died furing the first
month after birth, 54.3241.510 percent males,

Chapman and Lush (2) studied the reéords of 1,019 lambs
216 of which were born as singles, 722 as twins, and 8l as
triplets. Among the singles 47.7 percent were males, among
the twins 49,6 percent were males and among the triplets
40.7 percent were males. Four hundred and ninety-three of
the 1,019 lambs were males, which is 48.4 percent of the
total. The difference in the percentages of males found
among singles, twins and triplats were not ctatistiecally
significant. About five perecent of the lambs were stillborn.
Almost the seme proportion were stillborn among the singles
and twins. ‘Uwenty-two of the stillborn lambs were male
and 27 were female~-an inaicnificant'&irferenca between the two
sexes in prenatasl mortality.

Eanniﬁg (8) reports that among a population of 1,742
lanbs there was 875 males and 867 females which is 50.20%
1.20 perceat males. Of 1,294 males born as twins 645 were
males and 649 were females which is a sex ratio of 49.84
percent males to 50,16 percent females. To siudy the ratio
of males to females emong sheep fetuses records were collected
for 972 prenatal lambs. This population included 495 males
and 477 females which is 50.921.60 percent males.
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Sex Ratio in Horses, Mules and Hinnies.

In studying the sex ratio among horses Craft (3) foumd
that in & population of 1,249 foals, there were 656 mnles
and 593 femeles for a sex ratio of 52.52%0.95 percent males
to 47.482095 percent females. In this population there were
1,207 live born single birth foals, 626 males and 581 femmles;
20 stillporn males and 8 sbillborn females; 14 sets of twins,
3 pairs of males, 4 pairs of om male and ome femle each and
7 pairs for which the sex was mt recorded. The sex ratio fer
the liveborn foals was slightly lower than far the whole popu-
lation being 51.9 percent meles to 48.1 percent females, ‘the
sex records collected Tor 1,416 mules, 627 mles and 789
females, sired by 98 different Jacks showed the seéx ratio to
be 44,28 percent males to 55.72 percent femanles. There seemed
to be no evident tendency for a certain jack as compared to
others to sire a preponderance of Toals of one sex.

In response to an inguiry made by Dr. Craft for information
eoncerning the sex retio of hinnies (the progeny from the female
ass, or jennet mated %o the stallion), Mr. Lynch of the
Department of Agriculture, bublin, Ireland stabes:

"Regarding the sex ratio among himmies it would
appear from the reports furnished by our local offices
alter exeamination of upwards of 1,000 animals that
females predominate. The percentage works out at 58
percent femsless and 42 percent males. On the other
hand in the mules the number of males appears in excess

of femanles, the proportion being 61 percent males and
39 percent females.”



ANALYATS O DATA

. Material

Date were eollected on 362 litters, containing 2,917
Duracmxerséy pigs farrowed in the cxperimental herd at ths
Oklahoma Agricilturel Experiment Station from 1925 to April
1, 1939. Complete farrowing rocords were available showing
the date of farrowing, tle number of pigs per litter, the
litter number and the sex of each pig except in thosce cases
where the pig was so badly deteriorated thet the sex could
not be determined.

Duarirng the same period 314 litters of pige were Tarrowed

in the eollege herd, This growp was made up of Polang Chims,

Berkshires, Hampshires, Duroc Jerseys and Chester Whites.

The Chester White breed was added to the herd in 1934. Due to

incomplete records; either the date of farrowing; the breediug,

or the sex of some of the pigs ot having been recorded only

265 litters, econbaining 2,314 pigs, conld 5@ uged in the study.
Ths gex ratio vas celoulobed Tor the 627 litters eontain-

ing 5,831 pige, ass & group, bY dbreedsg and Tor the stillborn

pigs. The pigs were grouped by Litter size to study th

influcnee of litter size npon the sex ratio.

Records of sove having Hhree or more farroving records
evallable were grouped according fto litter number so ag o
5tudy the influenece of litter nuwber upon sexr ratio.

The records of the boers having sired 10 or mors liﬁber$

each were stuwiied to sges if there wes a tendency for a boar
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te gire & preponderance of one sex pnong kis progeny. The

sane study wen made for sovs having 3 or rmore ferrowing records

availabdle,
A11 1itters on whieh Lls Tarrowing date was availahle
were grouped by morths ho study whe infliuence of the months

and zeason of farrowing wnon ihe sex ratic,

Method of Statistiesl Analysis

Tha siegnificance of ghoigaata was tested statistieally
according to the methods set farth by Snedecor (21) and
Fisher (5).

Ohi square was uged to measure the goodmess of it in the
sex ratic of eacsh gmﬁf; of litters having 5, 6, 7 and 8 pigs
gach according t© Snedecor.

The variance in the percentage of males was analyzed

according to Fisher.
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" Discussion snd Results
Date were collected and mnalyzed for 827 litters or

5,831 pige. In thls populantion there were %,762 males and

'

2,456 Temales with sex on 18 mwot recorded, walking a sex ratio

B

of 52.93 percemt males to 47.07 percent lemales. The daba in
table 7 shows the number of pigs, the percentage of swles and

the number of pigs per litter by breeds. In only ons case

wag Goere a reversal of the sex ratioc and toal wus smong the

Polande.
Table 7
Data Showing the Huiber of Pigs
and the Fercent Males by Breeds.
Tigs
Breed FHo. of Ho. of Ho. of Ho. of Fercent per

litters pigs m les females males litter

Durocs 42}  3,481% 1,845 1,623 53.20 8.87
Hampshires 63 531 a70 461 50,85 8.43
Berkshires 62 525 291 234 55.43 8,45
Folands 63 526 259 567 49.24 8,33
Chester White 18 168 a7 71 87.74 €.33

Totel or av. 627 5,23

oo

Do

,76

“¥Hex on 18 not recorded.

The farrowing récords}af 62 sows which had had thfee or
more liitters were anglyzed %o sege if ﬁh&re wes any significant
variation in the sex ratios between their first, second, third
and fourth litters. The first litter group had the highest
percent males with 56.1 percent as comparsd with.ﬁa;gi
pereent for the third 1liitter group which was the lovesd

percentage of msles for any group as is sown in table 8.
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The 62 sows on which farrowing records were available
for three or more litters had a total of 233 litters
containing 1,888 pigs. Sixteen of these litters were not used
in the above study because they were the fifth, sixth, or
seventh litters. In the population of 1,888 pigs there was
1,012 males and 887 femsles, with sex for 9 not recorded.
The sex rabio for this group was 53,86 peicemt males to 46.14
percent females, The data in table 10 shows thabt there 1s

2 EILD

no significant difference between sows.

Table 10
Analysis of Variance on the Basis of Percentage

of Haleg per Litter for Sows.

Source of Degrees of Sun of Variance or

variance freedon squares nem S
Total ' 232 101,066,453

Between sows 61 ' 23,914.42 395,04

Within sows 171 77,152,01 451.18

The records of the progeny of 11 boars, that had sired 10
or more litters each were analyzed to deternine whetiier or not
the individual boar has & tendency to sire a preponderance of
offspring of one ser apony his progeny. These 1l boars sired
203 litters, containing 1,640 pigs of which there were 869
males and 764 females, with 7 not recorded. The percent of
males among this population was 55,21%6.41. The data in

table 1l shows that ounly in two cases was there & reversal of



the sex ratio, havimg more mles than females. Boar No. 51A4
sired 52 litters, conbaining 385 pizs, which hed = sex ratio
of 49.74 perecent males to 50.26 percent fermles. Fo wes
sired by 785lAg which sired 24 litters, containing 180 pigs,
which had a sex ratio of 58.66 percent mles o 41,34 pereent
females. 1The table also shows the number of litters, the
number of pigs and the average litter size for each bear,
The analysis of varionce applied to this study showed no
significent tendency for a boar %o sire a high percentage of

offgpring of either sex among his progeny.

Table 11
Data on Progeny of 11 Boesrs, Showing Wumber of Litters,

Wumber of Pigs and the Sex Ratio of the Pigs.

Wo.
Boar No. ¥o. of Pige Wo. of Ho. of 1wt Percent Litter
litters sired males females rec. males N RAC
23@2 23 l 7 6 g 5 81 - 53 - 98 7 [ 65
75145 24 180 105 74 1 58, 66 7450
51lis g2 385 181 1¢3 1 49,74 740
8114g 16 137 70 67 - 51.09 8.56
792B4 15 118 88 43 2 61.62 7.53
375 10 87 44 43 - 50.57 8.70
536 12 18 B2 56 - 52, 54 9.83
013 10 80 45 35 - 56,25 8.00
S.A. 16 128 70 B5 3 56,00 8,00
Su. A, 14 127 67 60 - 52, 76 9.0%7
NeP. 3. A, 11 109 52 59 - 47 .17 . 21

Total or. ‘
av. 303 1,640 B69 784 7 5%« 21 8,08
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A total of 627 litters was studied, classified aﬁﬂ
divided on the basis of 11tter size, the Tirst class &ﬂving
3 piges or less per litter and a separate class’for each size
litter up to 15 pigs or iwre per littor. 411 1itters of 15
pizs oy moTe were included in the same class due 0 the
small number of sueh litbters. The percentage of males anong
the population of 5,251 pigs ves 58.9%, and only in the class
of & pigé per litter was there more females than males, the
ratio being 48.15 vpercent males to 51.85 percent females for
_thé 87 litﬁers,'108 plgs, s isvsh@wn in the deta in table 12.

This wes the smullest number of plas in eny class. The

hig hesh rer#emtpﬁﬁ ol

the clags of 3 or less in which there were 111 pigs, 66 males

At

and 4? fegalc th the sex on 3 not recorged, making the
sex resio 6l.11 percent‘mﬁles to ©8.8¢ percent Temales.

The largest nuumber of 1itter5'in any ¢lasg was the 10
pig litter class whiéh had 82 litters gont&’nim&laaﬁ pigs.
The sox rabioc Jox ﬁnis'ﬁroué‘was 51.42 percont males to 48.78
percens f&ﬁalexf;&s is shawn ﬁy %he-data iu'tahla 12. In

Gnly one caeﬂ among the litsers of 8 pigs or less was thure

QN

eibu@f-a reVersal of the sex ratio or a smaller percontaze
of males taan uas found for the 1var5fe o,‘ﬁhe enﬁirevﬁﬁgué
lation. Zn,tﬁe.classes,af 9 pigs or more, in no case Was
there a ra%eigal of ihe aex raﬁialiﬁ anly in tuweo @lassesfﬁﬁ§ 
there more gales than the average for tu ;ooulation.  }
There were 310 litters wxiéh lnd 8 pigs or le%s and 31?

litters with 9 pigs or more. The sex ratic for the 1,808 plgs



Table 12
Classifi cation by Litter Size.

s
Lits No. No. No. No. No. % S¢illborn % & pigs
size 1it pigs  § F 1wt M M F M bora
rec. dead
3 or
less 47 111 -3 42 3 6l.11 1 2 83.35 2.78
4 27 108 52 56 =~ 48.15 1 3 25,00 3.70
S 44 220 117 103 - 53.18 14 9 ©60.87 10.45
6 83 318 178 140 - B55.97 10 17 37.04 2.49
7 &7 469 268 =209 2 585.28 18 15 b54.55 7.03
8 72 576 ‘327 248 1 56.87 11 12 47.83 4.00
9 76 684 349 338 2 51.17 18 8 69.23 3.81
190 82 820 419 399 2 51.22 20 12 62.50 3.91
11 71 781 599 38 « 51.09 23 27 57.50 6.40
18 43 518 261 245 1 S0.,68 17 20 45.95 7.17
13 21 273 138 134 1 50.74 11 6 64.71 6.25
]]% - 14 186 113 835 - 57.856 15 6 71.43 10.71
over 10 159 85 73 1l 53.80 13 8 61.90 12.66
Total or

av. 627 5,231 2,762 2,456 13 52,93 172 145 54.26 6.07

less 310 1,802 298 788 6 55,57 38 58 48.67 6.29

over 317 3,429 1,764 1,658 7 ©51.55 117 87 657.35 5.96

in the first group is 55.57 percent mles to 44,42 percent
females as shown in table 12, In the 317 liiters, 3,429 pigs,
there was 1,764 males and 1,658 females with 7 pigs not
recorded, for a sex ratio of 51.5%5 percent males to 48.45
percent females. ‘This is the same result as that reported by
Carmichzel amd Rice who found a higher preponderance of males
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in the litters of 8 pigs or less than in those of larger
nusbers. ‘There being a smller percentage of meles among
the larger litters than the smll mey be partially due to
more males dyins during the gestation period and being
reabsorbed in the uterus. Parkes found that the percentage
of males decreased as the gestation period advanced.

The sex ratio of 317 stillborn pigs, 172 mles and 145
females, was 54.26 percent males o 45.74 percent femmles.
This compares quite closely with that of McKenzie who found
54.56 percent of the stillborn pigs to be males. The percent
of stillborn pigs was 6.07 which is 2.47 percent higher than
that reported by Severson who found 3.6 percent. The
percentage of stillborn pigs among 1litters of 8 pigs or less
was 6.29 percent whichk is slightly, though not significantly,
higher than that of those litters heving 9 pigs or more which
was 5.96 percent.

Litters of 6 pigs each were divided on the basis of sex
ratio within the litter. Among this population of 318 pigs,
53 litters, there were 178 males and 140 females which is a
sex ratio of 55.97 percent males % 44.03 percent females.
Chi square was tried on this group to test the goodness of fit
of the binomial distribu%ion on the basis of the sex ratio
given above and was found to fit quite closely as may be seen
from table 13. The Chi sguare value of 2,9787 is highly
significent as one would expect the sex ratio to vary more
than this 80 percent of the time. Chi square was also applied
to see if there was a significant deviation from a ratio of



50 pereent males to 50 percent females. 'The value of 7.0657
is not significant as more variation would ve expected over

30 percent of the time., This group could have been taken
from & population with a sex ratio ¢f 50 percemt mules to 50
percent Temales. The same studl es were made for the groups of
litters of 5, 7 and 8 pigs each. The results compare quite
closely with that of the above study.

Table 13
Application of Chi sqguare to Litters of 6 Pigs Fach.

Pigs of No. of or 55.97% males : For 50% %m
each sex litters 0. ' No, af -
per litter™ observed litiers square litters square

expected expected

Ag 2" 1.63 . 0840 .83 1.6493
A, B 8 7.70 .0116 4.97 1.8473
Ag By 18 15.11 . 5242 12.42 1.0319
Az Bg 13 15. 90 .5289 16.56 . 7653
Ap By 9 9.38 .0154 12.42 9417
A Bs 5 2.95  1.4246 4.97 .0002
Bg - 0.39 . 3900 .83 .8300

Tot al 53 53.086  2.9787 53.00 7. 0657

T F Ae maies D= Temeles

To study the influence of month on the sex ratio 622
litters were classified on the basis of the month in which
they were farrowed. The data in table 14 shows that in only
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two coses was there a reversal of the sex ratio, January,
which had only 39.13 percent males in five litters and July,
with 49.33 percent mles in 19 litters. Junes with only 13
litters had 61.54 perecent meles in a population of 67 vigs
for the highest percentage of males aof any month.

Table 14
Data on Litters Grouped by Momths, Showing Number of
Littears, Number of Pigs, and Percent Males.

Month No. of No. of No. of No. of ©No. Percent
litters pigs mles females not males
rec.

Jan. 5 46 i8 28

- 59013
Feb. 51 418 222 196 - 53.11
Mar, 138 1,183 583 539 1l 51.96
Apri 111 958 523 433 2 54.71
May 52 447 233 214 = 5215
June 13 67 40 25 2 61.54
July 19 150 74 78 - 49,33
Sept. 76 670 387 313 - 53. 28
Oct. 62 567 285 276 6 50,80
Nov. 18 155 33 72 - 53. 55
Dec. 13 80 43 3% - 53.75
Total
or av. 622 5,208 2,752 2,443 13 52.97

The 622 litters were grouped according to the month in
which they were farrowed to study the sex ratio by seasons.
The April-June period contained 176 litters in which there
were 796 males and €72 females which is 54.2%L percent males,
The October-December group had the lowest percentage of males
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which was only 51.63 percent. The data in table 15 shows
the number of litters, number of pigs and the percent males
for each season.
Table 15
Data Showing Number of Litters, Number of Pigs,
anl Percent Males, by Seasons.

Season No. of No, of No. of ©No. of ©No. Percent
litters pigs males femles not males

rec.
Jan.-Mar, 194 1,587 823 763 1 51.89
Apr, -June 176 1,472 796 672 4 54,22
July.-Sept. 159 1,347 722 623 2 53.68
Oct.=~Dec. 93 802 411 385 ) 51.863
Total or av, 622 5,208 2,752 2,443 i3 52.97

‘The analysis of varience applied to this study showed
that there is no significant difference in the sex ratio

between seasons, as may be seen in the data in table 16.

Table 16
Analysis of Variance on the Basis of
Percentage of Males per Litter for Seesons.

Source of Degrees of Sum of Variance or
variance freedon squares mean sq.
Total 621 213 ,865.94

Betwesn scasons 3 1,089.84 363.28

Within seasons 618 211,776.1C 342.68
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The sex ratio for the population of 5,231 pigs was 52.93
nergens mles b

There is nd 3 o sow or Lour o

have & higher nrepondsrance of meles thom femsles among
his or hsr offspring.

There is no significant difference bLetween the sex ratio
of the first, sewond, third, or fourth litbers.

Small 1itters {8 pigs or less) seen to have a tondeunsy

larger listers {9 plgs or over), hovwever this Gifference
is noh significaint.

The soplication of Chi sguare to trhe different medium
PR é T i tc e atiowes 8 mloagmo PA i L he b iniomiad A4 abed .
sLZE LLUo8TSs 8130% a CLo848 LI A FRAL Jlﬁ.ai_.‘.al. QWLBUIE

bution or the basis of the gex ratio fizgured for tho

The applieation of Chi asyuare showsd no sigoiflicany
deviation from a ratio of 50 percept mles to 50 percent
femnles erong any of the groups of littsrs to whishk it
was applisd.

There i1z po sigpificant variasation hetween the months or

gseagons of the Year.

o
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