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INTRODUCTION 

There are slight but consistent deviations from equality 

in the sex ratio among animals in general. '.1'here is usually 

a higher percentage of males than remales among a populati®n 

at birth. The sex ratio is important as 1 t 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 much larger percentage of 

females than males has to be saved for replacements each 

generation any decrease 1n percentage ot females •ould cause 

a marked decrease in t he selecti on intensity among females. 

Observations sometimes leave the i mpression that certain 

tamilies or groups of iniividuals have distorted sex ratios. 

It is not uncommon to hear some breeders make the statement 

that certain indi victual s or groups of indi vidulas in their 

stock are male or female ~getters'. There sometimes seems to 

be a higher percentage ot 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 ::;tation from 

the aeeumnlative records from 1925 to April 1. 19:59, to study 

the influence of the seasons upon the sex ratio ot pigs, and 

to determine if there is any significant tendeney for t he 

progeny of a sow or boar to contain a high percentage of 

either ma.le or female pigs . 



1 

REVIEW OF LI TERA.TUBE 

Sex Ratio in Pigs 

Lush, Hetzer, and Culbertson (12) analyzed the data from 

506 litters containing 3,639 pigs,. all of which were produeed 

by gilts about one year old at time of farrowing. All litters 

were farrowed i n April and May , except nine in June,. one in 

J'uly and three in August.. The s.ex ratio of this population 

as 51.l;t-0.6 percent male._,. 

Carmichael and Ri ce (1) working 1 ith 720 litters, 

containing 5,840 pigs,. found that there were 2 ,933 males and 

2,824 fema.les With the sex on 183 not recorded, which is a 

sex ratio of 51.. 9 percent m.r~les to 48 ... l percent re.males. 

'l'heir data are given in table l. 'l1lere seemed to be no 

noticeable correlation between 11 tter size and sex, a higher 

percentage ot males being fo\lnd in a majority ot different 

sized litters rather than merely a tenaency 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 t his 

group was 52.5 pereent males to 4'1.5 percent females. There 

tended to be no eorrelation between the length of gestation 

period a nct. sex of the progeny. 'l'O study the in:f luenee of age 

o'f dam upon the sex ratio of pigs, 5,595 pigs were grouped on 

the basis of the age ot their dams. In this population there 

were 2;922 males and 2, 673 females, which is a sex ratio of 

52. 2 percent males to 47. 8 percent f ema les. These data are 

shown in table 2. There is no significant difference between 



1:rable ]. 

Relation of Size or Litter to Sex ot Pigs.• 

No. ot pigs 
per litter 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
J.6 
18 
20 

Total 

'l'otal No. 
studied 

6 
30 
5'] 

180 
305 
420 
623 
784 
884 
910 
638 
480 
:338 
224 

75 
48 
18 
20 

5,840 

Pereen t ot each 

!J'o. in 11 tters 
ot a pigs or 
less 2,405 

No. in li.tters 
of more than 
a pigs 3,435 

.No. of pigs ot 
each sex 

J'emales : Males 

2 
1!5 
30 
97 

137 
195 
255 
374 
331 
449 
292 
237 
149 
10]. 

29 
11 

8 
12 

2~724 

48.l 

1,105 

1,519 

4 
15 
ao 
82 

15'7 
213 
347 
397 
329 
432 
326 
226 
179 
105 

45 
21 
10 

8 

1.242 

1,591 

No. sex 
not 

recorded 

1 
11 
12 
21 
13 
24 
19 
20 
17 
10 
18 

1 
16 

183 

2 

• Taken from Carmichael, w. J.~ and Fiee , John B. Variations 
in Farrow: With Special Reference to Bi.rth Rate in Pigs. 
Ill . .. gri. Exp . Sta. Bul. 225 :86, (1920) .. 



the sex or the pigs of young a11d 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 

Bela tion of Age of Dam t-0 Sa'X of Pigs.* 

Age of dam No. of No. of 
(years) females males 

l 547 580 
lt 497 544 
2 48'1 530 
2t 331 347 
3 2ge 327 
3i 162 167 
4 143 145 
4i 88 89 
,5 48 59 
5i 19 34 
6 3'1 24 
Gi 11 17 
"I 1 -6 
8 4 3 

Total 2,613 2,922 

Percent 47.8 52.2 

• Taken trom Carmichael, w. J., and Riee, John B. Variations 
in Farrow: With Special Reference to Birth Weight in 
Pigs. Ill. Agri .. Exp. Sta .. Bul. 226 :9. (1920}. 

Hushby (7} observed in 203 litters which contained 1,748 

pigs, a .sex ratio o'f 51. 9 percent mel es to 48. l percent 

:females. The adult sow seemed to be more fertile than g1 lts. 

The mortality rate was higher amng the large 11 tters. 

Mc.Kenzie (13). ., w·orking with Duroc-Jersey swine, regis

tered or eligible for registration, foun:l 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. or all pigs born 

51.42 percent were males and 54. 55 percent of all pigs bom 

dead were males. 

Sinclair and Syrotuck (20) found the proportion of males 

to fem.ales in 277 farrowings containing 2,533 pigs. to be 

53.69 percent males to 46. 31 percent females. To study the 

int luenee of age ot dam upon the sex of pigs, they grouped 

4 

the 277 11 tters according to age of dam. 'l'he1r data are given 

in table 3, showing the age of dam, number of sows farrowing, 

number ot pigs. and the percent. of zm.les 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 In:f'luence of Age of Sow on the Sex Ratio.* 

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

1 101 819 53.48 46.52 
2 77 747 54.09 45.91 
3 51. 495 54.?5 45.25 
4 53 329 51.37 48.63 
5 15 143 54.45 4S.55 

Total or av. 277 2,533 53.69 46.31 

• Taken trom Sinclair, R • D. ' and Syrotuck , M. Age as a 
Factor in Swim Rep rod uct 1 on. sci . .Agri. 8:494 • 

MePhee, Russell, and Zeller, (14) :round that a high 

p."oportion of boar pigs was a serious obstacle in the Poland 



China inbreeding ,exp er ime nt • In the sp Ii ng 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.. 'l'he 189 first generation pigs 

consisted of 111 males anl 88 fem.ales, which is 58. 73;t2. 41 

percent males. The 64 second genera ion inbreds consisted of 

39 males and 25 f'eml.es ar 50. 93.t4.11 percent males. The 

proportion of males among the noninbred Pola nd China hogs was 

52. 35t.l. 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 males among 

the noninbred Bel tsv1lle Poland China stock 1s 6. 94.t2. 42 

percent which is just 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 theret'ore be considered significant~ Observations on the 

sex ratio in the groups of other inbred swine raised at the 

Beltsville station have failed to ver:tfy the results obtained 

with the Foland China breed. this points to t he fact that 

this i s a peculari'l:;y of this single inbred line. 

Krallinger (10) found the sex ratio of 47,505 pigs to be 

50. 57:to. 23 percent males. L1 tters of individual sows and 

boars showed considerable variation in the sex ratio and it 

was concluded that the individuals oJr both sexes carried 

factors which tended to modify the sex ratio. 'l'he smaller 

litters (2 to 10) showed l.Oa=i0.46 percen t roore males than the 

larger litters l 11 to 20). The season of the year did not 



show a definite relation to the f'luctuat1ons in the sex ratio. 

The percent.age of males in first 11 tters appeared to be slight

ly greater than the percentage in succeeding litters~ although 

the differenee as not satistically significant. 

Crow (4) gives the following figures shoring the 1astage 

a.mone; pigs betwee 'birth anct. weaning . 'r:he secondA.ry "'ex ratio , 

or the ratio at birth, among 2,335 pigs is 50. '71 percent .ma les 

to 49.29 percent fennles , where as that among the 1,489 which 

lived ti 11 weaning ti me had ful lan to 48. 56 pereent m les to 

51.44 percent females. 'i'he pcroe.atage lose among the males 

was 38.6 and that among the femol.eo was 33.7 . 

Sev0rson (19) anlayzod tho cuta from 395 litters , con

taining ,?79 pigs of five pure breeds, tne aex ratio was 52.3 

percent males to 47.7 p0rcent females. The data in table 4 

~hows the number of sows farrowing, number ot pigs~ and the 

percent I les and temeles by breeds. In no breed was there 
,? 

more males than fem.ales. .. 

Table 4 

ShoWing Number of Pigs and Sex Batio by Breeds.* 

Breed 

Yorkshire 
Durocs 
Chester ~. ite 
Berkshire 
:Poland China 

Total or av. 

Saws 
fa.rrow-

1~ 

78 
70 
81 
82 
82 

593 

• Ta.ken ~rom Severson~ 
of Pigs. Am. Doc. 

Av. 
o. of Perce 1t 11 tter 
pigs Males Females size 

913 53.5 45.4 l .7 
707 51.9 48.l 10.7 
775 51.1 4,8. 9 9.6 
711 5::.o 48.0 8.7 
5'73 52. 5 47. 5 8.2 

3/'779 52.3 47.7 9.6 

Dead 
a t 

birth 

3.6 
3.3 
3.0 
1.4 
f'/. 0 

3.6 

. Prolifi cacy oi Sows and Mortality 
An. Prod ... Proc. p68 , (1925). 



Farkes (16) studied 583 pig fetuses of all ages , and 

found 331 to be males an.d 252 to be females, giving a male 

percentage of 56.8 1 which is high.er than the approximte 

equality between the sexes that seems to exist at birth. 

Parkes a ates that: 

u'l'hese 585 fetuses when classified by weight 
(0-100 gms., 101-300 gms., 301- gins. ) gave the 
follo 1ng percentages af n:a les tor the respeeti vo 
groups: 59.1, 57.0, and.53.2 .. In other rords, the 
percentage of males decrease s gestation proceeds , 
a result whi oh can only b e brought about by a differ
entia.l mortality of males and fe1mles. It would 
appear that the pe:; cente.g ~t c oncept,ion was approxi
mately 60 percent or 150 males pe:r 100 ~emalesJ' 

'} 

In studying the influence i:£ t 1me of mating during the 

oestrus cycle on the sex ratio of pigs, Kral linger and Sohott. 

( 11), made tests or- 394 sows of which 46 were allo ed to mate 

a fe hours after onset of heat and. the rest on the following 

day. They found that there was no significant variation in 

1"ertil1ty., the numbe!' of' litters produced per 100 matings 

being 65. 8 for late, and. 63 for early DB tings. If summer 

mati ngs are considered separately, however, early matings slnw 

a hif#}.er perc.ent of fertility (6?.5) than late ones (o3. 8} . 

'fhe averaee litter size was 10.05 for late anct 9.83 for early 

me.tings, and the average number of young per . ating 6. 51 and 

6. 20. The sex ratio was 53.3 percent males to 46.? percent 

:feme._les fo r t.he early mtings and 53.9 pereent mles to 46 . l 

percent f emales tor the lat e Im tings. They co1~c:luded that tho 

time of ma.ting has no ef fect on fertility and sex ratio. 
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Sex Ratio in Cattle 

Roberts (17) ob·teJ.ned data from Private Herd Books for a 

study of 4,912 calves at the Dairy Shoi'thorn and Welsh Blaek 

Cattle.. The sex ratio :for the two breeds was 49 . 82 percent 

male3 to 50 . 19 percent fa.mules. There was a higher preponder

anee of males in the \.'!elsh Hle.ck Cattle than the Dairy Short

horn breed. Of 2~087 Shorthorn calves 1,028 were males for a 

J:·atio of 49 . 26 percent males to 50. 74 percent fe.ma.lor;,., as 

oon_parect to 2.,825 · elsh :Blnek calves of ,hieh 1 , 419 were males_. 

making a sex ratio of 50. 22 percent r.E les to 49 .. 78 pereent 

re.males Considerable variation of the ratio was found trom 

herd to herd. Ona herd had only 43. 28 percent nales to 56. 72 

percent females hile in another there · was 58.18 percent males 

to 41. 82 percent fem.ales.. lie a1s o reported one herd with 286 

cal ves over a period af 9 years with a ratio of' 50 .. 00 percent 

males to 50 . 00 percent fe.ne.les . ·rhe ratio for the months of 

March to August, inclus1 ve , is compared to that of the other 

six months. 'l'here were 2 , 889 calves born in the March-August 

period of whi eh 1,406 were maies and 1,483 were femal es Il'B k ing 

a sex rat1 o or 48. 67 pe reeu t mles t0 51. 33 percent females • 

.During the other pert od. t:iere were 2,023 calves born v1hich 

i ncluded 1 , 041 males and 982 females for a ratio of 51.46 

percent rmles to 48.54 percent females . Thus in ttle season 

ot a higher birth rate a lower percentage of ~les was 

obtained. This vo.ri ed a little if the two ·breeds vere re

gar ded s eparately., al though to a greater degree in the We lsh 

Bl ack Cattle. The data in table 5 shows the percentage of 

males by peri cds for t!}9 two b r ee ds . 



Table 5 

Percent Males by Periods for Dairy Shorthorn and 

Wel.sh Bl.a ck Cattle."' 

Breed 

Welsh 
Shorthorn 

Period 

Mar.-Aug. 
Mar.-Aug. 

Percent 
males 

48.59 
48.74 

p.eriod Par cent 
mles 

· Sept. -Feb. 52. 15 
Sept. -Feb. 50. 00 

• Taken from Roberts, E. J. Some Observations on the 
Secondary Sex Ratio in a group ar Dairy Shorthorn and 
Welsh Black Cattle. Jour. Agri. Sci. 20:352, (1930). 

Morgan 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 pro port 1 on of ne. le calves born 

during the summer (May to O~toba-) was 55.13 percent to 52. 44 

percent durt ng the Winter. '1'he abortion rate was slightly 

lower during the summer., 11.88 percent, as compared with 13.24 

percent during the w.l. nter. 

In a study of the gestation time af liolstein-Friesian 

cows, Knott (9) reported that of 2 ,824 gestations o~ single 

births, 1,441 calves were males and 1,383 were females making 

a sex ratio of 51.02 percent mles to 48.98 percent femles, 

or 104. 2 to 100. Of 85 sets d twins the ratio was 52. 31 

percent zoo.lea to 47.69 percent femles. 

Data gathered by Roberts am Yapp (18) for 8,196 calves 

shows no evidence that a given sire produces a great pre

ponderance of one sex in his offspri~. There was 49.12 

\percent males anx>ng the popula. tion. 'l'he percentage r£ males 

among the dairy breeds was 48. 40 while the Herefords had 



10 

50.45 percent males. The data in table 6 shows tb3 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 tb:3 Sex Ratio by Breeds.* 

Breed No . of No. ot No. of 
calves mles females 

Holstein-
Friesian 3,250 1,.580 1,570 

Ayrshire 680 333 347 
Guernsey 782 349 433 
Jersey 606 312 294 
Hereford 2"878 1,452 1,426 

Total or av • 8,196 4,026 4,170 

Percent 
mle s 

48.&2 
48.97 
44.53 
51.49 
50.45 

49.12 

Taken f'rom Roberts, ElmEr, and Yapp, w. W. No Preponder-
ance of Sex in Sir es Ott spri xg • Ill. Sta. Report. p 175 
(1928). 

A Wisconsin study (22) in ,vhich 124,000 births were 

tabulated and classified showed the ratio of male e al ves barn 

was 51. 50 percent IIB lee to 48. 50 percent females, w1 th no 

significant variation in this respect between the several 

breeds that were studied. No evidence was found to show th at 

a cow or bull had m::>re male calves when a p:i rti cula1' parentt 

1s young or old. '!'he ratio between male and female calves 

remains practically constant regardless or age of sire or dam. 

There was no signi.!i cant d1 ff'erenee in effect of season of 

year on the sex ratio. Of all twin calves bor n 49. 07 percent 

were males and 50. 93 percent were females. This is probably 



explained by so large a number of n:n les born so early in the 

gestation period that they fail to live. It has baen demon

strated that in the case of abortions and stillbirths in 

many species of m s that more males than females are thus 

expelled fro m t he mother's uterus prematurely or dead.. Data 

secured in this study sh0 a ratio tor a borted calves~ 

58. 86 pereent me:tes to 41 . 14 percent fe · le ~ 

11 

Jewell, as quoted by Farkes (16), inv stigated the foetal 

sex ratio among eat tl e and founcl that the a ex ratio of 1,000 

fetuses as 55.20 percent males to 44. 80 per ce:r.rt females, 

which is a much higher figure than any hich l,a s been fotu'll 

for calves at birth.. This result ina.icates that tbe cow falls 

in 1th t he better km'W!l cases where intrauterine mortal ity 

f'alls preponderantly upon t~ males. 'l'his also indicates that 

in the eow the percent males at concept ion is very much above 

the percent males at birth., 

sex Ratio in Sheep. 

Johansson ( 8} obtained records of 13 , 241 lambs from 

mothers wit complete lem.bing records" inclucti ng stillbirths 

and found that 49 •. 30..to. 435 percent were rml es or 97. 2 males 

o 100 fe les.. The sex ratio was practically the so.me for 

all the breeds studied, for lambs born at different seasons 

of t.b:e year, and irr espective of the age of the mother . 'rhe 

sex r atio for single births and for twins was almost identica l. 

The percentage of males amo~ tri plets as sligiltly lower 

al t hough the di fferenoe was mt s1gn1fi cant. A sexually 

selective mortality was founa to occur during the later 
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stages of pregnancy and during the first. o.onth after birth. 

The sex ratio for 305 still born lambs being 55. "l?J;.2. 858 

percent males and :for 1 ., 088 lambs which died furing the first 

month after birth, 54. 32tl. 510 percent males. 

Chap n and Lush ( 2) studied the records of lit 019 lambs 

216 of which were born as singles , 722 as t1ins , and 81 as 

triplets. Am.one the sinelc s 47.? percent were males, among 

the t ins 49 . 6 percent were males and among the triplets 

40. ? percent were rw.les. Four hundred and ninety-three of 

the 1 , 019 lambs were males, Tfu.ich is 48. 4 percent of the. 

total . The difference in t e percentages of :mnles .found 

a.m.ong singles , 'twins and triplets were not .... a.tistiea1ly 

si gni fl cant. bout five pereent of t he lambs ere stillborn. 

Almost the same proportion were stillborn among the atngles 

and twins . ·1 enty-two of he stilJ.bor .. lambs were male 

and. 27 were female --an insignificant dift'er1:mce between the two 

sexes in prenatal m.orta;tity • 

. Henning (6) report3 that among a population of 1,742 

lambs there ~as 875 males e.nd 867 females which is 50. 2ot: 

l . 20 perc6ut ;nsles . Of 1 ., 294 males bo r ~ as twins 645 were 

males and 649 were females ·~h i ch is .a sez ratio of 49 . 84 

percent maltts to 50. 16 percent f ernales . To s t udy the ratio 

of ma les to females among sheep fetuses records 1ere collected 

for 972 prenatal la bs . This population incl uded 495 males 

and 477 feml es '7hi oh is 50. 9.tl. 60 percent males. 
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sex Ratio in Horses, Mules m1d H!nn!es. 

In studying the sex ra·tio among horses Craft (3) found 

that in a population of 1.249 foals. tl1ere were 656 ~les 

and 593 females for a sex ratio of 52. 52ZO. 95 percent xnales 

to 47.48t0;95 pereent females. In this population there we:r:e 

1,207 live born single birth foals, 626 males and 581 females; 

20 stillborn. miles a.110. 8 stillb0ri1 females; 14 sets at" tv1ins, 

3 pairs ot male.H:;, 4 pairs of om mw. e and one female each and 

7 pairs for which ti't:te sex was mt recorcled. The sex: ratio for 

the 11 veborn foals was slightly lower than far: tb.e whole popu

lation being 51.9 percent males to 48.1 percent females. 'i'he 

sex: .:records collected for 1,416 mules, 627 mles and 789 

females, sired by 98 different Jacka showed '.the sex ratio to 

be 44. 28 pereent males to 55. 72 peree11t females.. There seemed 

to be no evident tend.ency for a certain jack as oorapa,red to 

others to sire a preponderance :roals of one se~. 

In response to an inquiry made by Dr. C:ra.tt for information 

concer1ung the sex ratio of' hinnies ( tbe progeny from the female 

ass, or jennet mated to the stallion), Mr. Lynch o:f the 

Department of Agriculture, Dublin, Ireland states: 

"Regarding tl:ie sex re. tio a.molls hi1mie s it would 
appear .from the reports furnished by our loeal offices 
after exwninati on of upwards of 1,000 animals that 
females predomina:ie. t·he percentage works out at 58 
percent females and 42 percent, males. On the other 
hand in the mules the nwn.ber or males appears in excess 
of females, 'the proportion being 61 l,Htr cent rn.ts'lles and 
39 percent females.n 



Data were collected on ,362 litters. containing 2,917 

Duroc-J"eJ?say pig$ farrowed in the experimental herd at the 

Oklahoma. Agri (111tural. Exper1nent Statton from 1925 to April 

l" 193'9. Complete fa.rro\ving records were a.'ra.ilable showing 

the date of farrowing, tm nw:dber of pigs per litter, the 

litter number and the sex of each pig exeept in thoee eases 

where the p5*g was so badly deteriorated toot tlle sex could 

not be determ:.t11ed. 

14 

Du:ri~ the same period 314 l!t,ter8 of pigc ,,ere ta:rrowed 

in. the ~ollege hel"d. This grot~ 11as made up of' Poland Chima, 

Berkshires, He.J,11pshires,, Duroe Jerseys end. Cheetar Whites. 

!he Chester White breed was a<1ded to the herd in 1954. Due to 

or t,he sex of sone of the pigs.mt having been recorded only 

?he l"ecor:ds of' the bo!Xt'a having sired 10 or more li.tters 

each i1ere stu1..i.iea. to see if there was a 'ten.dency for a boar 
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The 
·!C:"'n"P"· ,:,;~U;:a'il' ~, ... ,,, ... , -·.A,... .. .¢"_ 0 ~ ... ·-·'l"ll'l' Iii! 4!' . i d i.;,l;:/..l1.;</~ ..; ,, . u., <fo.-~ s.!:~'\lv ~--VJ. 3 \'7 n J;,.a; .. ·:J..,e <4 0!' m, rv ,i!3J:>J;'0 W. tig. ;t>QOOJ.'. $ 

mra:tlabla • 

. ill li tt0rs on whieb. tl::e f'fJ.rx-owin.g date '\1a.s aV'ai,la.ble 

were grouped by !D.on.ths to $tu.dy ·t.m tnfluenoe ,of the months 

Me1bod Qf' Stat1$tieru. AnaJ;ysia 
-1);,JA\...L . 

:lfhe signifioanee of thj:s <.'l.ata was tested .f$tatisti-eally 

aecording to the methods set fa: th b.y snedeeor {21). and 

Fi sh$r ( 5) •. 

Chi square was used to .measure the goodness ot t'i;t, in the 

$GX ratio of eaeh group of litters havire 5, a. 7 am e pigs 

ea.eh aeco~di.ng to, Snedecor •. 

!'he variance in the pere•ntage or !Tltlles was an.alyz.ed 

aeeording to Fisher. 
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Diseussion entl. Results 

the nt1r.1ber of' pigs per 11 tter by breeds. In only one case 

l?olands. 

Table 7 

Data. Sh.owing the 1:!uuib e:c oi' Pigs 

Breed r,lo. ot 
litters 

Durocs 
Ha:mpshires 
Berkshi1' es 
Folands 
Chester White 

Total or av. 

421 
63 
62 
63 
16 

62'7 

l\To. of 
pigs 

3 481lil,< , 
551 
525 
526 
168 

5,231 

•·sex on 13 not recorded. 

HO. Of" 
.tBles 

1,845 
2?0 
291 
259 

97 

2,762 

No. of '.Percent 
fen1ales rr.a leE: 

l,623 
}!61 
234 
t~6? 

71 

53.20 
50.85 
55 .. 43 
49.24 
5?.74 

I'igs 
per 

litter 

8.27 
8.43 
8.45 
8. ;33 
9.35 

Th.e tarroiiJing records of 62 sows v1hich :had hac!. three or 

more lit;ters were analyzed to see if there 1.1as any significant 

variation in the sex riiti o between tl:: eir :first, seeoril. • third 

and fourth li t·te.rs. The :t'i rst li ttor group lle.d the highe,~,t 

perceu.t fo:r- the third li 'tt~3r grm1t,p which was the lowest 

percentage of rnEles for any gro as is sh ow:n in table 8., 



Table 8 . 
I 

I 

Co,n,.p;~.rison of Sex Ratio am Mumb:er or Pigs 1n the 

1 58 428 
2 ;$2 ..:191 
3 52 523 
,4 55 291 

'.?ota~l or 
average. 21'1 l, 700 

Sour,ea of 
v~ianee 

Total 
Between groups 
\lithin groups 

259 187 
270 225 
272 249 
l.55 133 

9.3f 

JJeg:rces of' 
freedom 

216 
3 

213 

.2 
l 
2 
3 

Suro. of 
squares 

68,736.58 
363.04 

68 .• 375 .. 34 

56.10 

Av. 
Utter 
si~e 

'1.38 
54. 55, 8,00 
52.21 e.44 
sz e~ . . .. ' ,., a.a1 

8.01 

Val'iance or 
mean sq. 

121 .• 01 
"321.00 
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The 62 sows on which farrowing r aeords 1i11ere avail.able 

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. I11 the population of 1,888 pigs there was 

1,012 1:a.a.le8 and 867 females, with sex for 9 i10t reoorde<.l. 

The sex ratio for this group wi1s 53.86 percent nmles to 46.14 

percent fernales. The data in table 10 shows tt1at there is 

no significant di:t'.1' erence b0·t1:vee11 sows. 

Table 10 

of: males per Litter for Sows. 

:-souree of 
variance 

Total 
Between 1.:1ovvs 
Within sows 

Degrees of 
freedom 

232 
61 

171 

sum. of 
mquares 

101,066.43 
23,914.42 
77,1tm.01 

Variance or 
.m.eoo sq. 

39}3.04 
451.18 

The :reeo:r·ds of 'the progeny o:t' 11 boars, that llad sired. 10 

or .more litters each were analyzed to deterraine Vll'hether or not 

the individual boar has i-i. tendency t,o sire a preponderance of 

offspring o:t: one sez mr10~ his progeny. 'these 11 boars sired 

203 11 tters, containing 1,640 pigs ot 1-v:l:li ch there 11ere 869 

males am '764 femles, with ? not recorded. The percent of 

xnales wnong thi;s population i1ns 53.21±6.41. 'The data 1n 

table 11 shoiis th.at m1ly in tlm ~:i.ses was there a reversal of 



the sex ratio, btlvi.~ .11101·0 Dllles t:ttan. f'a"ilales0 Boar P.IoQ 51A4 

sir$d 52 litters, containi~ 385 pigs, which hf:i.d ~- aex ratio 

of 49. 74 pereent m.aleG to 50 .. 25 percetlt femles. Re we.s 

sired by 751.A.3 which sired 24 litters,, eonta:tning 180 pigs,. 

which ham a sex ratio of' 58.e6 percent. nlf.:1les to 41.34 eent 

significant tendency for a boar to sire a high percentage ot 

ot'fspring of ei·ther 3ex among his p:rogeny. 

Table 11 

Data on Progeny of 11 Boars, Shmving J:1n,'llber of Li.tters,, 

Number of Pigs and the Sex Ratio of the :Pigs. 

---~~wtr--lC~~.,;,_,,,_-;aa • 9 ...,.,,,,,,__ .. ~,~..=,-·--~··--- --~.-, ..... ~~'~""°"-'·---~ 
No. 

Boar No. £110. .of Pigs IiJ'o. of :no. of 
litters sired. 1uales ferm.les 

mt Percent Litter 
:rec. males size 

·-----·--....-~-~-----

Totr~l or. 

16 
15 
10 
12 
10 
lo 
14 
ll 

av. 203 

176 
180 
385 
137 
113 

87 
18 
ao 

128 
li37 
109 

l,640 

95 81 
105 74 
lfJl 1g3 

70 67 
68 45 
44 43 
62 56 
45 35 
70 55 
61 60 
52 57 

859 764 

... 
1 
1 

2 

-
3 
-· -

5!3.98 7.65 
58.66 7 .. 50 
49 .. 74 7.40 
51.09 8-.50 
s1.s2 7.53 
50. 5'1 8. 70 
52.54 9.83 
56.2.5 8 .. 00 
56.00 6.00 
52.76 9. 07 
4?.1'7 ~i .. 91 

52. 21 8.08 

-----·--"-·---------~-----------
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A total ot 02, li tte1:s was studied. ela.sai.tied and 

\\:lvlde4 en the basis of litter st.ze. the :first ela$S having 

3 pigs er less per litter end a sept.ll'a"te elass tor eaeh size 

litter up to 15 pigs or twre per 11 ttor.. All 11,ttel"S of 15 

,pigs or more 'litere included in the same cltiss due to the 

em.all number of suoh li t·ters. Thf'. percentage of mal~s among 

the population of 5,.231 pigs was 52.93_,. anc1 only in the el.ass 
. . 

ot 4 pigs per litter· . was there more females than males, the 

ratio 'being ~8.15 percent males to 51 •. 85 pereent females for 

. tlle 211 litters, 108 pigs,, as is shown iu th,3 data 111 tfJn1e 12. 

This ,,·e.e the S!'leJ.le.Eit ntUl1ber of pigs in ru1y class. · The 

highest pe:rce11tage of males m1a in the sceom smallest grou.1"• 

the elat~e of' 3 or less in whien. there were lll pigs, 66 males 

and 42 temales w1 th the sex on Z not recorded. making the 

sex ratio 61 .. ll percent ma! es to 38~89 pm-cent femnles. 

The lariest;, number of littert.l in any rilaso was the 10 

pi~ litter eie.ss -wh1eh had ae l.itci:icr,s .eonta~nil'.ltJ 820 pigs. 
( 

The sex rat~o· !.o~: thi.s 0roup. was 51.-22 ,percent :maleo to 48. ?S_ 

perc~nt f~mal.es, .. ~as is shown: l>y the .<lat!;t t~. table 12. In 

only. olle eas* am.ong the litters ot a pigs or_ les.s was there · 
: _.:p_ .... _,.:, . 

e:t th.er a :reversal or. the sex :ratio. o.r a sc1aller peroontag~ 

ot m.al es than .lias found for the av;era~~ of the en .. ,1re pQpu

la.t1on., In JUie c.lasse1;1 of 9 pigs or more, in no ease was 

there a reveraa.l of ·tl1e sex ra tic in only in tv10 el.asses was .. 

there more ;aal.es than the average for the ~<>pulatioa .. 

Tb.ere we.re 510 lit~e;rs whicll ha4 a pig,S or less and·si, .· · 
11-tters witll. 9 pigs or more._ :Che $ex ratio fo~ tl"Et 1.aoa pigs 
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'l: ble 1 

Clas ifi cation b Li t ::i z • · 

Lit "' o., No .. .No. .i.;o. o. s l1bo~n ~ % pigs 
si z lit pigs 1 mt F · M born 

r o. dead 

.3 or 
las 47 ill 66 42 $ 61.11 1 2 35.33 2.78 

4 27 108 52 56 - 48.15 1 3 25-.00 3.'10 
i::::- 44, 2-aG ll7 103 - 53.18 14 ·i 6-0.81110.415 .... 
6 $3 .318 178 l.40 - 55. 97 10 111 37.M 8.49 
1 f/ 4eg 258 20 .5- 25 18 15 54-. 55 ?.03 
B '72 57& ·.3ZV 248 l 56.8'7 u 12 47.&3 4.00 
i ·'1& 684 349 33S 2 51-.17 18 8 69.23 3.81 

10 82 820 419 99 2 51.22 20 12 62.50 3.91 
11 ?l. 781 399 382 - 51.09 23 2,7 57.50 6.40 
12 43 15 261 . 45 1 50.58 1, 20 5.gs '1.1, 
l 21 2'13 138 1,4 l 50.?"4 ll 6 64.'11 6.25 
l 1, 1- ll3 
lS arid 

- 57 .6:5 6 71.43 10.·71 

'O 10 l.SQ 85 ?5 1 53.80 15. a 61.90 12.66 

Total or 
I 

527 S 231 2 'l 2 2,456 V 52.93 172 145 S . 26 6. 07 

8 or 
less 310 1.uo2 998 7 .. 8 6 55.,511 5n 58 48 .• 6 '1 6 •. 29 

9 or 
over 317 3 . 429 1.141.658 'I 51.55 117 8'1 57.35 5.96 

.. 

in the fir t group 55 .. 57 p rcent le to 44.42 pare nt 

temal. & sh.., in table 1·> , <.>• I n tbs 317 li t ers. 3 · • 9 pigs .. 

there · s 1.,764 d. 1 . 658 te lea . th '} pig not 

reeorded, for a e r tio of ~l.55 percen e to 48.45 

percent t l • Thi is the s r ult s t hat reported by 

C umi cha.el aDl Bic who toll.Di a hi her prep onder ee or 1 s 
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in the l i tters of 8 pig or less than in those of larger 

nun.1bers . 'l'here being a smaller pe r ccnta.ge of males among 

the larger 11 tters t ban the srmll .n:e.y be partially due to 

.more .rue.les dyi r+-; during the ges tation peri od and being 

reabsorbed in the u terus . Parkes found that the percentage 

or mal es d.eereased as 1;' e gestation p eriod adveneed. 

The sex rati o ot· 317 st illborn pigs, 172 nnles ana 145 

:f'ema.l es 1 was 64. 26 percent males to 45,.74 per ,cent f les. 

Tbi s compares qui t.e c loo ely , it h that of McKenzie who found 

54. 56 per cent of the still born pigs ta 'be males. 'l·he percent 

of stillborn pigs was 6 . 07 which 1s 2. 47 percent higher than 

tat reported by Severson who found 3.6 percent. ~he 

percentage ot stillborn pigs am:og 11 tters of 8 pigs or less 

was 6.29 pareent which is slightly ,, though no t s1gn1fieantly, 

highe r than that of thos e litters be. vi ng 9 pigs o:r more whi ch 

was 5.96 percent. 

Li t tars of 6 pigs each were divided on the basis of sex 

ratio within the 11 tte r. Among thio populu ti on of 318 pigs ~ 

53 li t ters• t te r e were 1 78 IIE. les and 140 f ema. les whi eh is a 

sex ratio of 55. 97 percent males to 44 . 05 percent fem.~ e s . 

Chi square was tried on thi ... group to test the goodness of fit 

of the · inomial distribution on the basis of the sex r atio 

given above and was founi to fit quite closely as may be seen 

from t able 13. '!'he Chi square value of 2. 978'7 is hig hly 

signif icant as one oula expect the sex ratio to vary more 

than this 80 percent of the tine. Chi square wa.s also· appli ed 

to see if there was a significant deviation from a ratio of 
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50 percent males to 50 percent re les. ·rhe value of ? • 0657 

is not s1 gnifiean t as more variation woula t.> e expected over 

30 percent of the time. 'lhis group could have been taken 

f o a population 1th a sex ratio c,f bG percent 1'61:iles o 50 

percent remales. 'l'he sanie studies ere made for the groups of 

litters of 5, 7 anc1 8 pigs each.. ·rhe r esults compare quite 

elos ly wit h that of the above study. 

Table 13 

Application o! Chi square to Litters of 6· Pigs Each .. 

------------------------------
Pigs of No. ot 
each sex litters 

lor 55. 97z& males : For 5Qi Wiles 
:No. at chi - -N-o-. -cif--..--.--'c.,.,..h-1-

per litter• observed li tters s~uare litte~a s quare 
expected expected 

At;. 2" 1.63 .0840 .83 L.6493 

~ . B a 'l. 70 .0116 4.9'1 .. 8473 

A4 Bi 16 15.ll .5242 12.42 1.0319 

4"3 133 l.3 15. 90· .52ag 15.56 .7653 

A.2 B4 9 9.38 .0154 12.42 .. 941 'l 

A B5 5 2.95 l.4~46 4.97 .. 0002 

~ - 0.39 .3900 .85 .8300 

Total 53 S3.06 2.9787 53.00 7.0557 

* A• males B :t' era.a! es 

'fO stwy the inf luenee of month on th sex ratio 622 

litters were classified on the basis of the month in '4:tieh 

they were rarrowed. The data in table 14 smws that in only 
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two c s.es was there a reversal or the sex ratio, January, 

which had only 39.13 percent rmles in five litters and July, 

with 49.33 perc-ent mles in 19 litters. June with only 13 

litters had 61. 54 percent rml es in a popul& ti on of 6'7 p i gs 

to-.!' the highest ~rcentage of males of any month. 

Table 14 

Data on Litters Grouped by Months, Showing Number of 

Litters, Numb er of Pi 8J3, and Par cent Mal.es. 

Month No. ot No . of NG. o:t No. or No. Percent 
litters pigs .Ill\les females not males 

ree. 

.Jan. 5 46 18 28 - 39.13 
Feb. 51 418 222 196 - 53.11 
Mar. 13-8 1,123 585 539 l 51.95 
April lll '#58 523 433 2 54.71 
.May 52 44'7 i33 214 - 52.15 
June 1.3 67 40 25 2 61.5-4 
Jnly 19 150 ,fa 76 ... 49.35 
Ang. 64 52'1 291 234 2 55.43 
Sept. 76 670 357 313 .. 53.28 
Oet. 62 567' 285 276 & 50.80 
Nov. 18 155 az 72 .... 55.56 
Dec. 13 80 43 37 - 53.75 

Total 
or av. 622 5,208 2,?52 2,443 13 52.g7 

The 522 litters were grouped aceordi~ to the month in 

which they ere farrowed to study the sex ratio by see.sons. 

The April-lune period contained l '10 litters i n which there 

were 796 males and 672 f'emales wh1c h is 54. 2i, percent males. 

The October-December group bad the lowest percentage of males 
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hieh was only 51..63 pereent. The data in table lf> shows 

the number of 11 tters, number of pigs and the percent males 

for ea.eh sea.son. 

Table 15 

Data Showing Number of Li tter-s, Number of Piga , 

and Percent Males, by Seasons. 

Season No .• or No. of No. of .No. of No. Percent 
litters pigs males !ennles not males 

rec. 

Jan.-Mar. 194 +,587 823 '763 1 51.89 
A.pr.-J"une 176 1,472 796 6112 ' 54.22 
cTtlly. -Sept. 159 1,547 722 6 23 2 53.68 
Oct.-Dec . 93 802 4ll 385 & 51 . &3 

'l'ots.l or av. 622 5, 208 2 , 752 2,443 13 52.97 

The analysis of variance applied to this study sbo ed 

tb'.at there is no significant ditterence in the sex ratio 

between seasons,. as my be fteen in the data in table lo. 

'!'able 16 

Analysis of Variance on the Ba.sis of' 

Percentage of Males per Lit-tar for See.sons. 

Source of 
variance 

Degrees or 
freedom 

Total 021 
Between seasons 3 
Within seasons 618 

Sum of Variance or 
squares mean sq. 

213 ,855.94 
1.089.84 

211~776 .. lC 
363.28 
542.58 
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l. The sex ratio fc;r the :population of 5,231 pigs was 52.95 

percent males to 47.0·7 peroent :f'ernalea. 

ti... The:re is n,J significant tendency for a sow or 'bon.r to 

have a high.er prepondaru.nee of r.r:l es tha."'l femles am.ong 

his or he:!" offspring. 

3. There is no signitica:nt d.ifference between the sex ratio 

of the first, seo:nd, third, or fourth litters. 

4. Small li tte:.rs (8 pigs or leas} seem to have a tendency 

to have a higher prepondcrari ce of x,r. les than do es the 

la.rg01· lit,·ta .. o (9 pigs or over), ho1.'Vever this dif:f'ert::nee 

is not s:i gni f1 ca.u t. 

5.. The application of Chi square to th.e different moo.:tu.r,1 

sized litt(n·s shows a clv.su ti't uf the binomial diot1"i~ 

tmt;i.on on the basis of the sex :ratio f'igµrcd for tho 

size lit;ter •. 

e. The a.pplioat;ion of Chi sq\mre showed no slgni.fican.t 

ueviation from a ratio ot: 50 percent mles to 50 pereen.t 

f ernales m1..0ng any of" t.he groupn .of li ·tters to vrhieh it 

was applieu .. 

7. There is no signitiean t Va!'iation between the months or 

seaso;.lf:i of the year. 
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