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ll 
to external: conditions , and to remedy this we 'have t wo 

c ourses of ac tion , firstl y , we may insul ate our an i mals 

agains t their environment bY, housing and feeding of a · h 

orde:, or sedondly , \.e may mea-sure the ef:fects of' the environ­

ment upon the va l u, b l e fe.:t t ure s of our \ndust ry and 'meet 

these sc ientif ically . At 't he pf "' sen~t .t.;i.3 e· we ®. aJ ,e not ,in 

position to expend any great clmount 1of .f,inr,nce J9n · provi'sion 
• • • I I. -. -, 

of e l aborat e housing , and t he seasona l ·na ture of'. our feed 

suppJ,y , together with t he scarcity of cerea l meals and t he 

small propor tion of our f a rm income derived from pi g s makes 

it i mpossible, ex cept i n i i:;ola t ed cases, :f.' or u s to provide 

our animals v✓ ith a s tandard ration all t he year round . 
' ·'( 

But~" we can and must' discover ~how•to' f it our br eed'.::_-
,. y . . 

" 
ing and i'eeding progr amme into the na tion~l produc t ion 

f.' 

p rogr amme , and by research we s hould be able · t o provide the 

a nimals with the re_ u isite conditi'ons at t t e ·critica l perioas , 
~ 

f or a f ull expression of their genetic capabiliti es . 

~ t he r ecor: :r o; ht h::: s: ::n::i,::d ~:::: r~:::d: :i:::m::: : on ,?ff l 
f ,½;j, ~ > • r, ~ I 17 :l't~ ~r: ,~ ,( ' \ ; -< 

_ app roxi mate t hose- g eneral throughout this country , wi!l.l t brov, , 

some· light u90.n t:~e v~riou; feature's ; i1he 'b~eedi ng 'cyc le I 
which ane of i mportanc e to t ne farmer. \It i s f rom such 

l' 

studies , supported by ob jective experirnjnts, t hat t he 

rel a tive i mportance ~f genetic and environme'nta l fa ctors i n 

det er'.lllining such f eatures ·as, r.iumber of pi gs .born, and t he 
. - ' ~ 

i ncide,nc e of rnqrtaUty a :t birt,h; w±f~ ·eventually , b e de;termi ned 
# JI •.,,f ~~ '~r I l;i 

Further , farmi ng,.conditions in thi ~ country i n r el ati on 
~_,-, l ~ .;j~; ;,. 

t o p i g production ar.e peculiar to :New Zea l and· and probabl y 



m 
par ts of Aus t ralia , and compari s o.n of resul t s obta ined her e 

vlith t hose overseas i s of interest , 'not onl y a s a check ·On 

conclusions drawn from limi i;,ed numbers , but also f':vom 
\:hilt 

the ·viewpoint of g ener.a l practi se i n "t he dai;,a from such 

countries as Denmar k may be r egarded in t he light of control 
al 

experiments on a nation ~s ca le. 

,I 



S URC · OF DATA . 

1'he data us ~d in this investiga tion were ,obtai!!ee. 

f rom t he records ke pt of the Massey Agri~ultural :·; i g herd . 

The conditions under whi ch t he ani mals are ma inta ined 11ll:ly 

be r egarded as fa i rly r epresentative -of .those ob taining in 
{ ' '''.I' 

the better conducted commerc-ial herds in ' his coun~ry , ami 

any conclus ions that have been arrived at in t he course of 

t he s tudy are probably g enerally a pplicable. 
,. 

'r he· herd , since its incep tion i n 19 2,7 has un~erg one 

many changes , both in breeds k
0

ept and in g eneral feedi ng and 

management, and "t,herefore an outline of t he sa lient points 

in its s hor~ history may be regarded as 
' , ) .\' 

When first instituted the herd was composed of Lar g e -~ , Lar g e Blacks, Berkshires and· Tamworths. By @ 

only Lar g e Whites and Tamw_orths rema ined, and in t .he Spring 
' . 

of 1935 the stuci wap devoted entirely to the latte.B breed, 

a condition whic h was mainta ined until 1939 when Larg e 

Vl h;i. tes were once aga in introduced. 

A chang e in genera l p olicy ha s also been brought about 
- lf~3 ~'-

'in t he management in that while the herd has 'been, · in t he 

lj past , kep t a s a stud , since t he Autumn ot 1938 s a e s of· 

\l breeding stock have been incidentai ~nd secondary i n 

l\ i mpor~ance to the experimental programme which _wa s p l anned 

about t hat time. 

The housing and l ayout of t he p igg ery has also 

undergone a radica l change. Prior to 1932 t he Wa ika to t ype 

of house and yard was used but this was ~t he_n changed_to 



Until this time a permanent JL 

p i gman wa s employed, but from 1932 until 1937 the work was 

done a s part •of t he ordinary farm routine, 

· Whey ,has .been" t he most used dairy by- product excep t in 

the 1939/40 season .when skim milk was ?lirchased and uring 
1 

week- ends when this product was. avali.labl{ fro~ t he College, .~ :.:':J~ f ~ or.~'• i ,•·~· ',, ~ '~ _1.' 111.3' ./f . !i Pi½,'l'jr~• 

dairy; ,ieal feeding ha s always been ? r! ctisea:, , b1:1t since , 
;,' ~ 

1931 the been somewhat reduced. 

The 

quantity fed has 
- U~A 

present,1 animals can be traced to three f ounda tid~ 

sows, one of which, Wallongbar Twilight was ~mported to this 

country from Austral'ia together with a boar Hawkt.sbury 

Exete_r. 

animals 
/.. '! 

a nd so nv 

The number of sows in the t i me 

varies , somewhat , but the average is in the -vicinity of 

12-16. The records comprise service and. 1·arrowing ctates, 

the numbers born alive and dead and ·their sex. 

no record has bee;1~pt r of weig"hts _oi ~-o~,;a}d.~ i ~ suckling 
• I, .i ·.; ~ fl 

.;. ; 

or gestat ion c1nq· new.:. bor-n p!i!gs c1r _e not weig hed. r{ As i s ' 
~ ;· '~t:i 

generally done in·· fhis c ~unj:,ry sows are . run on pas t ure and 

receive some supplementary feed while pregnant and are 
..., ~-•' 

brought into t he farrowing houses about a . for·tnight b efo r e 

due, but 

f requent 

this rule may be broken i f farrowings are 
i •. 

and accomodat:ion i s overt'a~~d at any one time . 

, Because of t he changes i n manangemi nt , 1n breeds kept, 
' .. i , ·: . . " '_P.: .. ' .? ' 

and in number, s constituting the , her-d the data were useful 
' I i,p. • 

,-_· 

only f rom 193b ·on for most considerations, since only from 



this da te has t he Tamworth stud a s sumed t propor ions 
sufficient f vr critical analysis. 

TREA 'Th-:ENT ,OF DA'l'A . 

I 

In arr anging the data 

was prepared which summari'sed 

to b7 treated;a breeding chart 
I . 

i ,nformation relating to-

farrowing dates, sire and litter particulars such as sex and 

still-births. A modified card index was employed, the cards 

use.d being those prepared .for use in .dairy records • . Wherever 

possible, the analysis of variance described by Snedecor 

(11 - 15) was used to allow for dispBopor~ionate subclass 

numbers. 

The small number of observations possible bas made 

. the use of ~nequal class numbers unavoidable in most cases , 

since the elimination of data .would have prodµced cla sses of 

such small size that treatment would have yielded entirely 

undependab1e results. 

When appropriate correlation coefficients have been 
. J 

calculated between variables according to Snedecor (7 - 2). . , . 

Some doubt ' exists as to whether litt er size can be 

regarded as measurement data,· theref orE:, v'l(here an analysis 

of variance has been applied to this variable - · th~ chi- square 

. te s t has also been employed. Where but two attributes -

such as maleness and femaleness. are considered t he cni-square 

test only has be en used. 
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l . 



1 

Gh:sTATic ?>r PERlvD < :J) FAC', 0. s AFFECTING IT . 

In this study t h€ gestation periods of 68 soVJs farroviing, 

i n a ll, 189 litters·, . "ere avai l able . '.\he a ve rage l ength of · 

pregnancy was 113 . 175! 2 ~03 -d~ys . , · A·s shown by Figure I the 

d~?s f d:r . sows farro\~i ng 

and 1 32 days were recorded , 

but both litters ✓ e:re born dead a nd so v1ere not included in 

t he da ta . 

" Discussion . 

states tha t · the i usual length of the 

gestation studie_ci by him i n. the York-

- shire breed , · w~s'-111:fi ;;,'~o 116 days and 128 ,, 
- ,t 

_J:. ,"'.1$· . ' 

.and a mean of' :1,1,,1 d9ys . , · Sinclair and ·s~atu~k (1928) workins· 

:i t h t he record~ of 278 sow-s found the mean- period of riregnanc~­

to be 114 . 6 days , b~t gives no indication of the range of 

variati on encounte/~d~, ;,hile Johansson ( :l.928) ,Mc.Kenzie ( 19:0) , 

Sch'!lidt; i,auprecht and S t aubesand (19 36), Husby (19 3) , 

~ Kriz.enecky ( 1937) fr:~ ;(c19~'8) rep~rt . mean~p~r io~s ~. of essentta_lly 
~ - •· · . , . ~ . ;v , . , i'li;,~ ~1; · 0 . 

r s i milar length whicb are summari sed i n Ta9~_e -,. I . 
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Table I. 
iii ;i·• I ' ~ 

The number ·of cases, sludi ed , the ir'ange and t he mean 

of gestation periods reported by various V\ orkers . 

Authori ty 

Dassogno . 

Sinc l a i r and 
Syratuck . ' 
Johans son. 

Husby . 
I!:(·_, 

Schmi dt , 

'II 
,,: . 

.,::ti,:,' ii 

Carmi chael 
arid _ ice . 

Y. 

Y. 

D. J . 

H. 

P . C. 

T. 
,, i!,_ 

. Y • . ,. 

Y. Larg e Yorkshi re 
'. ' I', " ' . >, I 

B . -' Berkshi re 
,.' 

C.W.- Cheste:i;- \Vb,ite 

t _. D. J .-. Duroc Jersey 

ange 

176 ' 114 .0 106- 1~ 

278 
. I 

1141. 6 
' 1423 . 114 . 3 105- 124 

113 .1 

337 112-115 

113 . 5 
$l 

357 114 . 55 

1080 i n r ange 113- 117 

"'' 292 

30~ 

62 

32 

H. Hampshire 
~ '-~' \: r• 

P . C. - Poland Chi na 

T. - Tam\..,o:r\t h . 

,/ !/, 

-~ 

I t i 's evi dent that the range of meap_s i s onl y 112- 115 
' {, ,.... ;q, 

days , and that t he .mean, lengt h of g esta tion period observed 
. ~ 

. 

i n the sows of not 'dif'f er greatly from -
' 



• ,;{, ., -C: 

of referenq e for ' t he 
\ 

C·O!J-S i ,ste& of' ab~tracts in sometimes 

r, me de of, the breeds treia ted,' and $0 ~ 'cte taiJ:;ed'" study of' 

possible breea d:tffererices becomes i mpossibie • 
. ' 



·"'\ ,, 
5 

1 . ~Rat io of sexes . 
?j 

~ •. ~• -. 1 ~ ',-; -.~ 

· ,"o ·evide~ce could be gai ned f ro :i. a -' study of t he _ratio 
I . 

,:; of sexes wi _tM.n li t te;rs 01' sows ,of t he \ Coll:eg e .]:ierd t hat this ' 
-.., ' Iii~ <',I , 

I - ,_. . ' , . ., 
factor i nfluenced t he length of- tbe igestation eriod . Tne 

J . ' , ; .1' I ·•· '{ {~ ~· 
number. of ma les i n 'ea ch litter ;,va s -- expressed . >per~entage 

, . . . , ""; •' J;- ' . . . . . -~ , ,.t " . 
. ;' of\ the total .number .. of pig s born i n \,tlhe li"tter ;~_an,d v: :i:th -i n 

~ . ~( J· r k , , • 't , :ff :,; ":. ?\>:~ . ·%~~:.<w: ~t• .1r.· ·.~ 

t he re'Sulting r ange, c lass inte1:ya l p :were arranged ~ , -~ 
\- I ·I • I,. ,.,,ti 

The· influenc e of 
~i.,'~ ~--~--, .:.: ~ -.J 

. ;;;~ ,).j. ,~ .@: 

of t t he g es·tation 

40~; 0 
,"<)·_,~, 

50-60 
1/' ;• fi .• , 

•··.· 6'0i 70 
_; 

70- 80 
.Z' ' . ' it' . 

.. so,,.90 

- f~ 

1 

--17 

,.40 

3El · 

.;'39 

13 

3 

., ' ~ .:..~ . ~- -~· ''~" 
Table ·II . , t-.! > 

··:c;''-{ :~.,. ' . _~;.; ", '1 _,-. 

t he. sex ;of . the pi gs ·borp •~pon t he length 
;5f , 

,/Jf ,. /v 
period . 

+ . I• 

M.eari le11gth/gest ati6il peti•-'d . 
-~ : ', -~- 1 ·t>.'.;,' ' ,,·,·. 

114 .0 

112 ~·:7 
\,' ~ ,. 

113 . 9 

112 '!4 

113a 

114.0 

113.6 

Frqm t he Table it w;ould seem i rff11iitef:ii; 1 v~hellier,,fnaJ:es , , ~' 

or fema les are in exc:i .. ~_:3 ,i l_: regard. t _? the;,tq:,ffe,ct upon. ~he l engt · 

of pvegnancy experienced by t he s'ow bearing ,tne· ,:Litter. 



Discus ion . 

Da - ogno (1916 ) sta t e s t hat t he excess of one ex does 

not ter t 1e l eng th of t he peri od , bu.t Krdizenecky (193'7 ) , 
. ' 

on the other hand, s t a tes t hat a hi gh proportion of ma l e£­

seems to have t he efr ect of lengthening t he pregnancy pariod. 

The abstr a ct of ' rizenecky ' s work d es not · record t he i>ro-

- portion of ma l es which results i 1 this lengthening of t .e . , , 

time the l itter is carried , nor does it sup ly any i nf or a t iu, 

as to t he magni t ude of the di ff er ences . 

While it i s f a i r l y ;e ll e s tablished t ha t t he gesta tion 

periods of ca ttle a r e , on t he ·aver ag e, lengthen ed by olie or 

t wo days by t he qearing of' male calves, it is a ma tter of' 

some conjecture v,hether or riot the presence ii1 utero of 

· number s of male a nd female foeti at t he same time· would not 

l modify t he conditioning eff ect upon time of parturition 

exercised b y hormone s ecretions. However, t he true na ture 

of the physiolog ica l s i gnificance of delayed pa rturition i n 

animals norma lly g iving l1i-i:utn,, to s i ngle offspring , i:nus t needs 

be und·erstood before the knowleg e can pe applied to the 
/· ;-, 

necessarily delicate b a l anc e in· t he sow where, in the 

maj orit y of c,a s es, males' and t' ema les re born i n t he s ame 

f arrow. 



7 

2.. ize · of litter . 
,; 

Dassogno (116 ) states tha t the number ?f pi gs born in 

any l itter does~ no:t affect the le!!gth of :the • g estation period, 

and this op inion i s shar ed by J'ohansson ( 1 8 ), S c'bmidt ef"· aiia' 
' t .. . ; 
( 19 36) , Mc enz ie (1930 ) and Krizeneckiv (1935) . Cfo. the ot'b:e£ 

hand Ca
0

rmichaef and Ric: ( L .20) fou~f t b..a t some ' oi t he H tters 

which were carried longer t han the averag e , were 'sma'ite1~ than 
~ "' ~ 

t hose which, were farrowe·d earlier t han the av er-age, ~-

• ' The da ta from t he Co,1 l ege herd are present ed i n ,. 
'I'able III . 

The mean number born i _n litter9 grouped a ccordi ng: to t he 

l ength of t he gestation period 1 

,, 

Ges t a tion-p~riod (days) . 
!·:: . 

10 7 108 109 110 
' 111 112 , 113 114 115 116' 

\ . ;; 

No. 
c a ses . - ,,.·, 1 4 . 4 5 ,r 22 · 30 44 24; 36 17 

" Total 9 39 31 54 204 258 372 167 268 152 
pigs b orn . 

Mea~ 9 .9. 9: 7 5 7,75 I 0, 8 9 , j . 8 . &. 8 , 4 6 ,9 7 , 4 8 , 9 
-~ l itter sizer ~ 

~ 

It would appear from this Table tha t t he l a r ger litters 

~ 1~ · s -hort g es t a ti· on period, ,and so a further were born _Io .Lowing a 

1 · ana,l ysi s . was carried out . 



~ ·-

8 

Table IV , 

The mean lengths of gesta tion periods grouped according to 

litter . size . 

Litter size , -o. .cases. Mean lengt h of gest/period 

3 . 9 114 . ll 

4 . 7 114 , 14 

5 . iO 
I 114 , 0 I 

' . 
6 , 1 9 ' 112 . 7 3 

7 , 22 . 113 , 68' 

8 . ·1g 112 , 42 

9 , 31 113,. 32 

10. 24 113 . 54 

ll, 18 112 , 0 

12 , 13 113 , 3 

1 3 , 3 112 . 0 

14 , 6 112 , 8 

15 , 3 109 , 3 

A~ ana+ysi s pf variance was carried out on t hese da t a . 

The result was : 

Source of V. 
Eot al 
Between litter size groups 
Wi thin II II II 

F = 9 . 66/ 3 , 25 
= 2 , 97X:XX 

d , f ,= 1 2 :171 
Fat t he 1% p t = 2 , 30 

d . f . 
18 3 , 

1 2 
171 

s , s . 
6 7 3 
116 
557 

m. s . 

9 , 66,u(" 

3 . 25 



The r e s ul t i s hi g hly significant. 
'· 

It would seem therefore , t ha t l a r ge litters are carried 
.:.r ~ .~. 

i n uterof f or a , shorter period. t han sma ller ones i f ,. t· '"'e,,:'·' i 
~ ' ' u 

limi t ed number of c a ses available may be-regarded a s 

representative of a g eneral condition. No explanation can 
' as to why these \ resuJ:ts should differ so markedly ,,, . 

of ot her 0 workers • . 

3. Age of sow. 

D~s .sogno ( 1916) states that leng t h of gestation p~riod 

"' varies with age , a nd his concl usions are 

~ (1928) . IvlcKenzie ( 1930 ) and Si nclair and Syratuck: ( 1928) 

f~. hold ,th~~ oppos~ te view and ,state t ha t the age of U1e ,sow 

r appears t ~ have no ·irfect on t he length of "' p'r egnancy :i; 
'< 

Table v. summarises the posi tion in regard to t he herd 

examined. 
·:1 

Table V. \, 
;•I N,, 

Length of ges~tion period in rela tion to age o:f sow 
,:, 

~ expressed in consec,~i;,ive litter~ . 

i ~ " · Litt.er No. . •>. ~1,·~ 
~- 1 • 2 • j ;-~v ;_' · 3 • ;, / . · 4\ · ,; • 8 . , SJ 

'4h Cases . - 54 
~ 

35 26 16 8 4 ' 
''\ 

l eans . ll3.O 112,6 ll3, 2 ll3.2 113 .l 112 .9 ll3 , 9 1~4 . 0 112 ,0 

The range of variation is presented i i{Fi &ure , 2. 
·,, ,, 

Litter? 1-6 exhibit~ vevy similar r ange , while litters 7-8 
f ~ ' 

tend to be a lit tle mor'; asymetrica1 tow~rd t ~e ;higher va_lues. • 

'l' he limited number of c~ses ob-s er ved in the· l a tter t wo', 



Fi gur e II 

I 

r 
I 

&th. Litter 

t i. l 
1 I . , --t_,..... 1 -r --+ i 41;,h-. Litter 

1- --j-i--
1 

i i( .. . l ,- -
10 11 12. I " t:f ~'1 1 8 IQ U) 2.. I 



f • 

( 

11 
however , does not allow for any conc lusion to be · dr awn . 

I t would seem f rom tr1e data presented t ha t t here is little 
z 

or no tendency f oi• advancing age t o be a ccompani ed. by any 

const ant incr ea se in t he lengt h of gestation peri od i t he 

case of t he herd s tudi ed . 

4 , Ef f ect of season of farrow. 

J ohans s on (1928 ) , chmi dt et a lia ( 1936 ) ar,d 

Car mi chael and ice (1920) h9ve. found that t he ' s.ea son of 

f arrow exerts no s i gnif i cant infl1:1ence upon t he l ength of the 

ges t a t i on period . 

c onclusion. 

D t a f rom the Coll ege herd support t hi s 

Table VI. 

The i nfluence of season of f ur r ow u on t he length of 

t he gestation peri od , 

Yea s . 

Dec/ March 

1934/ 5 113 . 0 

1935/ 6 114 .6 

i 936/ 7 112 . 7 

1937/ 8 114 , 2 

1938/9 113 , 0 

rn.39/ 40 112 .8 

;::. ea r;ons . 

AprNuly Aug/ ov . 

1;1..4 . 0 114.7 

113 , 0 114 . 7 

115 . 0 113 , 2 

111 ,8 113 , 3 

112 . 1 1 12 . 0 

112 . 5 113 . 0 

These dat a V{ere examined by an analysis of variance atid 

a non- significant r esult w s obta i ned . 

The weight of evidence s eems to point quite defi n~tel;Y 

to t he fact t ha t t hi s factor does no t i nfluence t he length 

of t ne gestation period . , . 



'~ ., 
12. 

TION ?'l,f' '.ton: 

plane 0f nutri:tion exerts any eff eci. 

stage of 

t he terms can . - •. 

would, of course, determine t he · 

~n ,the length of p1~eg:hancy •. ~ ' 

. 3 . The siz e of t he litter farro;wed . . . 
. rela ti'cmship ,with t he l engt h' of tne 

... 

a:nct 

Ksi zenecey 

Since 1-;i.tt e:r 
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T :lE D ff'LUEKCE OF Ti • I N'I • VA BET 'I I N GE_S'l'ATIO PErtI0D"S 

UPON SUB EQUENT LITTER S I ZE . 
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Si nce f irst litters must be excluded f rom a study of 

t his nature , t he numbers ava i lable for tre_atment wer e smal l , 

only 120 ca ses f ulfilling the necessary conditions . '.rhes e 
I wer e arranged i n clas s intervals of ope week starting witb 

' s i x weeks as a base . ' 

n anagement i n t he College herd invol ves t he weani ng o 

litters a t eight weeks of ag e and s o any mating t aking pl ace 

withi n t he period of eight weeks sub se uent to parturition 

involves mat i ng of 'suckl i ng sows . A limited number of suc11 

cases 1ere' availab l e but t he da t a r el a te, f or t '.he mo s t part , 

to matings made subs equent to the weanipg of l ittet's , 

Table vn. 

Mean l itter size in rel ation to t he interval between 

successive g estation per i ods . 

Cl ass i nt erval. No. litters . Pigs born . Mean litter size . 

6- 7 weeks 4 26 6 . 5 

7..: g II 6 61 1 0 . 16 

8 - 9 II 51 442 8 , 66 

9- IO II 20 182 9 . 10 

10- 11 II l b 160 10 , 66 

11- 12 II 10 79 7 . 90 

12- 13 II. 7 60 8 . 57 

over 13 II 7 61 8 .71 



'.!. hi s £811ge 0 1' ,,-~ lues does not i n itself , mean very 
14 

I • t 
much, on 1;1c count of the s ma l l numbers ·i n any one ' clas$J so 

c la ss intervals were c omb ined in series a ccordil'ig to possible 

i nfluences . In v,iew of t h e" fa i r l y ·widel ·: neld .·o i nion , ' 
' ·\-_.::", a \ &: ,-;:,.t"' 

that t e pra ctid e of inat i ng sows . d~ing lactation: is ro:r~ 
' . 

in that it i r,,poses too grea t a ,strain 
' ..) "'i-,. 

eff e c i:. not on.Ly the weaning: wei g ht ' of 
' 

on t he sow, and mign't: 
>t -~} "b ~ ' ~~ 

'i .. ::;:, 

the • litter t hen 

suckl i ng , but a l s o the siz"e or' tne litter· · resul t i';-i5 from 

t he ma ting , t he cla~s 'i n~er~als, o; . 6-7 a ~d 7-8 ,, ~e~s we;!•' 

combi ned in class one . 

Again ,_ it is ma i nta ined by off icers . of the New Zea!and 

Depai:tment of Agriculture t ha~ , subseq];len t to weaning a 'litter . 
\ . . . 

the unused milk in t he mammar;r .,g l ands i s , resorbed into the 

blood- stream caus i ng a flushi ng effect s i milar to t hat 

desired in e1Nes at tu:pp i ng_ time . If such be t he case , i t 
i 's a matt er of some conjecture a s to how long t his 11f l usn~Ilo" 

effect ill lliast. If a ·sow, havi hg been t a ken from her lit1,e1 

fa ils to show any ··signs of 11 hea t 11 within any arbitrary period , 

such as t hree week s , does · t he tonirJ§s eff ect_ of the . mi l k 

resorpti on persist long enoug h to ' exercise any measurable 

influence on t he sheddi ng of ova subsequen to this interval? 
I 

If re orption of ti.,e unused milk dpes have any 

physio log ical s i gni f icance , it i s ossible that its eff ect 

wouid he t o hasten t he mi g :i::·ation of f ollicles t o t he ~urface 

of' the ova1';,' and even i ncreas-e the number of suc h ripe 

f ollicles . 

S ince no appreci~ble work s eems to have been done on 

t his subject, i t wa s fe lt t ha t the most sa tisfactory 



method of decidi r>.g upon "t he seri e " 15 
t o be i ncludea i n Vryis · 

h _ othetica lly mos t advantag eous peri d , wa,s to s e t a lil:n i t 

of t hree , weeks . E this method~ any sow which has more t han 
j, 

an elev en week s ervi c e per:i.od , or i s ma t ed tbree weeks af' t er 

weaning , will probably have ,progressed beyond t he t _ime _,\vn.en 

flus hi ng due to m~lk ,r esorp;ti'o'f1 cou
1

l d be eff ec tiv:e, ana 
I . 

fur ther , any:. sov, mated or mer; lY "on ,hea t" v, ith in t hii~• period 
I 

woul d b e unlikely t o experienc e oestf us a second t ime , wi:thin 

t he same p eriod. .. 
Tab le VIII. 

The i nf luenc,e of t he i nterval b etween g e,sta tion p eriods , 

u pon litter size , 

Cl as's interval s . 

6- 8 weeks . 8 ~11 we eks . 11 

No. p igs 
born . 87 784 200 

No . of 
litters . 10 • 86 24 

Mean litter 
£-ize . 8 . 7 9 . 1 8 . 3 

Thes e dc;.t a were trea ted by an analysis of variance 

ancl .a non significant r esult was obta ined . 

']:t i s noteworthy t ha t , in t he class , 11 '-:eeks anc'i over; 

sev eral cases of extr emely l ong interva ls ere found, namely, 

16 , 21, 22 , 28 and 36 ;eeks . 

c l'¼ ses were 10 , 3 , 11 1 and 9 . 

, 

The l itter s i ze s i n t hese 

Whi le t he numoers a re small 

it is eu-ident t ha t t hough' such ani mals per s istantly fail to 

con ce ive in successive mat i ngs due probably t o some health 

factor e i ther physio l ogica l , or patholog ica l , or to a sow 
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be i ng deliber_ately held back from servic e , yet when mati ng 

i s ~~ t last successful , lftter s ize does not seem to have 

been adversely affected . 

Ra t her surpris i ngly , sows mated wl>~i. l e still lac t a ting 

did not , as a class , exhi bi t a mean li t tex· size as low 1::1s sov:s 
i 

mated three v.·eeks after ,,eanin£·, Withi'n the weekly c1a s 
a , 

int erva ls of TablevVrn distinct d i q'erence can be observed 

bet ween sows ma t ed s i x v✓eeks G1fter farrowing and t hose mated. 

seven we~ks after farrowing . These cases were examined 

further to discover, i f ~)oss i ble , t he r easons for t he 

observed differer>.c e , and t he circumst anc es of such ma tings . 

The sows mated in t he sixt h Vi"eek of lacta tio n were 

f ound to have VI eaned , , in litt ers suc klj_ng at t he time of 

mati ng , an. a verage of 4 . 2:5 pi gs per litter with a mean 

l i tter v'e i fht of 176 pounds . The a c tual weig.11ts and 

numbers . vieaned for each sov: ar e presented in Table fx . . 

As a further means of compari son t he average number of p i gs 

born per li t t er in a ll litter s exc .LUdi ng th.e particular 

litter under consideration , is set ou t for eac h sow . 

Tab l e IX. 

S i ze of' litter weaned , l itter v:eaning weight: , and 

mean weaning r;eight per pig for litters suckled at the 

tmme of mating arrd number oi' pigs f a r owed a ~. a result of' 

thi s mating , compared vii th the meaa number of p i gs born 

in a ll other l itters for individual sov;s , 

( 'l'able IX over page) 



Sows . 

1. r <, .::; . ~' • 

Litter v·eight 89 207 14.1 

To , 1eaned . ..,, 
C, 8 3 

r-·Lean per , i g. 44 . 5 38 . 4 47 . 0 

No . nex t 
a' litter . 6 10 9 

.. verage b orn 
in a ll other 

litters . 4 . 5 10 . 2 5 . 

It would s eem tha t the production by sow 4 . 

in t he f arrowi :ng under crlmsideration was exce tional . . s a 

result , it i s •·ise t o consider only i he first t hree sows , 

wit.1 a mea n l itter size subsequent to the six weeb:s interval 

b et we en g esta t ions of 8 . 3 p i g s . 

DesL)ite t he l amentably sma ll cla s s ;treated, it i s evi-

" - dent t ha t the ef f ec t of mating during l a ctation ha s not 

greatly i nfluenc ed t he s h e of 1i t ter produced i n t h·e 

subse,;uent far rov·i ng , and in t he c a s e of t he so~1s ' ma t ed i n 

t he sev ent h v.eek of l a c tation no ef f ect is appi:ir ent , If s w 

4 . i s i nc luded , 1c r ea l d i fference . becomes apparent; but such 

" evidence i s har dl y a ccept able . 

As s hO'-','n i n Table IX , the numb e r of p i g s weaned i n tne, 

l ltters suck1i !1£: t he Sm'' a t the time of mating a r e ;reJ.atively 

sma ll , and also , t hat ·;[herea s t he li t ter r1eaning vs1 e i ght s c1re 

l ow in t l':ree out of t he f our cases , t he average we i ght per 

p ig r i t hin ee c h litter i s v e,:·y hi gh , rangi ng from 2t:5 to 47 

, :;"OUnds . 
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:tt. i s rea sonaeTh.e ·to a ssume , t herefore , t ha t rm,ti·ng, 

a a c,ir :'ied out , ·:as done because t he number to ·be »eoneci 
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\'a s sm ,11 end t he pi g lets we·re alread '"'a t i sf'a c toril - ,lrO\:n . 

Thi s doe s not a:':') l y to sov. :; and no a ttempt i macie to 

expl a i n t he s i t u<?. tion . 

Di s cus s i on . 

The poss i b l e :i.nf_ uenc e of t he i ntcn:•val between g es­

t a tions does no t s eem to ha ve b een sub jec t t o a ny ser ious 

att empt s a t :i.nvest i ga j i on , K.rizeneck-r (_l 35 sta t es t ha t 

l i tter size :i. s not re l a ted t o t he int er val bet ween f ar rowi ngs , 

and Buc hanan Smi th ( 1936 ) mentions tlat t here -i s some 

conflicti ng evidence to t he ef'f'ec t t ha.t such i n t erva s h5Ve 

littl e i nfluence ur on subsequent l itter s~ze . 

I t may be concluded , t ent a t i ve l y a t l ea s t , becaus e of 

the sm~llness of number's treated here , t ha t in t he Co l le e 

her d , t he i n t er va l betrJe en ge s t a ti m: ha s no eff ec t upo.n 

s i ze i n subsequent fa:crowing s , 



THE RELATION OF 

TO THE AGE OF THE DAM. 

' In the course of this study data relating to 

litters were examined. 
"" 

expe~ienced in interpreting the 

data because of the lack of continuity existing in the 
& 

1'1 

records of~ individual sows. Whereas 66 sows farrowed one 
] ~:. ~- ,,_• • ) - i., 

litter while in the herd, only 6 sows farrowed 8 litters. 

· It became obvious" that selection of some . sort ac.rnounted 

for this reduction in numbers with increasing age and no 
,:2, I,' • '1'' 

true i:qterpretation of the effect '' of age c ould be made 

unless this factor was alllbwed for. 

Th~ .fact that selection was spread over a number 
,. ~\,' JtJ' ~, ·{. 'Ji- ~\ i: . 

of yea;Fs is also . a .complicating fl actor when dealing with 

the data from the :point qf view of age alone, since standards 

for selection are necessarily dependent ;upon the ma}erial 
. J,~ , \';'.;fl:' 

• [ o:;f. ~ f '( 

available _in a.ny -one year, and the. pheno:typic expression. of 

prolificacy at any time is conditioned so greatly by environ-
; •-. 

ment which varies considerably from year to year. · H9wever, 

it shoul d be possible to find out whether the effect of ·any. 

selection has beert to,Afard larger litters·, even with the data 

for various years grouped together. 

It is realised, that . in any herd, selection can 

seldom, if ever, be based up on lit.ter size alone. i quallY 

important to the ~ g produc~r are s~ch factors as the number 
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of pi gs born al ive , and weaned; · the weaning wei ght of the 

litter, the variab i lity , thrift and conformaticn , f or such 

t qing s are to the farme r, the only measure s by wh:j. ch he ca.::1 

judge the prolifi ca cy , mil king ability , mothering ability 

and cons titution of his s ows . However )··· for this study . ,. 
it j_s i rrmaterial what the rea son f or the cullipg of any sow 

mi ht have been, except in so far a s that culling has pro­

duced an effect upon the average of the r emaining sows. 

Th at selection may well hav e been based upon 

number born , number weaned , or weaning weight may be seen 

from Table X, ~-, where non-cull sows are invari ably superior 

to t he appropriate gnoup of cull sows in t heir performance. 

Table X . ... 

Comparieon of means of; Nwrib er b orn per . litter; 

Number b orn al ive per . li t ter ; Number weane per. li t ter; 

and Weani ng weights per . li_tt er, of litters fr om cull sows 

(1 ) and non cull s ows ( 2) 

No Born 
i 2 
/ 8 / o . 7. 0 

1 7. 6 7. 5 
2 5. 5 7. 9 

1 6.7 7. 6 
2 8 . o 7. 4 
3 9. 4 9. 2 

1 LHter class . 

Born aliv e Weaned 
1 2 1 2 

'5 °9 6. 9 4. 5 5. 8 

2 Lit te r class •. 

6. 5 7.0 5.4 5. 9 
5. 0 7. 2 4. 2 6 . 2 

3 Lit ter class. 

6.6 6. 9 6. 3 6. 3 
7.9 6. 5 5.7 6.o 
7. 5 s. 3 7. 1 7.2 

Weani ng wt. 
1 

145 

176 
142 

216 
227 . 
262 

Per . Lit t er . 
2 

. 20 1 

211 
242 

257 
249 
275 
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Table X . .. (Cont. ) 

4 Li t t er cl ass . 

No Born Born alive We13.ned Weaning :wt . p er Litter 
1 2 1 2 1 2 1 2 

1 6.o 8.0 5. 8 7. 5 4. 6 6. ) 187 226 
2 6. o 7. 8 5. 6 7. 3 4.8 · 6 . o 205 276 
3 6. 7 9. 9 5. 6 9. 1 4. 8 7. 8 204 298 
4 8. 5 9. 2 6. 6 7. 9 6. 2 7. 1 197 299 

5 Lit t er class . 

1 8. 0 7. 3 6. 7 228 
2 8. 5 8. 0 8.0 J?-7 
3 10.5 9. 9 9.0 9. 5 6.2 7. 7 205 
4 8. 2 9. 3 7. 5 8. 4 6. 5 7. 5 269 341 
5 10. 5 8. 9 8.7 6. 7 8. 0 o ~0 .248 246 

6 Litter cl ass • . 

·1 8. 0 8. 0 2. 5 :t 08 
. 2 5. 3 4. 5 2. 5 ·108 
j ' 9. 0. 7. 5 6. o 205 
4 19. 3 ·9. 2 8. 6 8. 7 6. 5 7. 7' 302 349 
? 10. 3 s . 5 ,8 . ~ . 6.4 6 .• 5 ?•,9 250 245 
0 6. 3 9. 1 4. 7. 1 ·1. 5 0. 5 f86 2J4 

The numbers culled f r om each litt er Qlass ar~ as 

f ollows :-

(1) 23 , (2) 13, (3) 10, (4) 5, (5) 4 , (6) 3, 

I n or der t o present the position i n regard t o 

' t h e effect of s election up on l itt er siz·e - Tabl e Xir;: -r was -, ", 
,. I ~ 

prepared. I n t his table , t h e ter m "l itter class " refers 

t he age of t h e sows conc erned, expres sed i n t er ms of the 

number of l i tt ers far rowed. Thus s ows that had farrowed 

4 litt ers are pl aced i n the 4 l itter class. 

Table XI. .. 

Compariso n between mean litt er size of sows cull ed, 

ret ai ned , and the mean of al l sows o:fi' t hat litt er class , i n 
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litter cla sses 1 - 8. 22 

Mean for all For sows cull ed. Sows 
Sows. Retained. 

Litter class . 

7-4 6. 6 7.,6 

2 ;Litter class . 

1 7. 6 7. 6 7.6 
2 7.6 5. 5 7.9 

3 Litter cl ass . 

1 7. 5 6.7 7. 6 
2 7;8 8.o 7-4 
3 9.3 9. 4 9. 2 

4 Litte r class. 

7. 6 ' 6.o 8.0 1 
2 7.4 6.o 7. 8 
3 9. 5 6.7 9. 9 
4 9.0 s. 5 9.2 

5 Litter class. 

1 8.0 8.0 8.2 
2 7.8 0. 5 7.7 
3 9. 9 10. 5 9.7 
4 9. 2 8. 2 9.5 
5 9. 4 10. 5 9.0 

6 Litter class. 

1 8. 2 8.0 
,k 8.6 

2 7.7 5.3 s. 
3 9. 7 9--0 10. 25 
4 9. 5 . 10. 3 9.2 

~ 9. 0 10.3 8. 5 
8.3 6. 3 9. 1 

7 Litter c l as s . 

1 8. 30 7.5 s., 
2 8. 3 5. 5 9.0 
3 10. 25 8.j 10. 8 
4 9. 20 0. 5 9. 5, 
g 8. 5 8. 5 8.1 9. 1 10. 5 8 . 
7 8. 6 7. 5 9.0 
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It may be seen f rom Table x1; ·_ that the culling 

of sows has resulted in an increase in the over - all average 

of the sows selected to remain in the herd. 

Ther e are two exceptions to this, h owever, the 

3 litter class and the 5 litter class . As a re sult neit he r 

the 4 litt er class nor the 6 litter class may b e regarded as 

t he result of i rrme diate selection on li'tter size. It is a 

question therefore, just what cl a sses may be i ncluded in the 

final consideration, and it was decided to include the 6, 7 , 

and 8 li t ter class e s only. Th.is was done because on examin­

ing the l ast litter s of sows culled in the J,ast twd classes 

in the table it was fo tmd that li tte1· size had fallen sharply, 

i n t hese cases , therefore, it may be reasoned that, sows at 

t his age tend to fall somewhat i n production and ar e naturally 

eliminated to maintain the h erd av erage . This masks a fall in 

p rodu ction b eyond the sixth litter but if it is r ecognised 

that t his fall does take ~l ace , then the retention for s·t udy 

of the last t wo classe s in t he table and the 8 litt er class 

a s well, can be justi~ied. Sel ection may therefore be 

broadly classed f or this consideration upon t wo separat e 

eff ects . The s election for litt er , s ize in the .lower litter 

classe s tends t o 13 ccel erate unnaturally, any rise in production 

with age, and s election i n l itt er clas se s beyond Phe fifth 

tends to sustai n t he level' of product ion in spite of age. 

The average litter size of the soNs ' in the 6, 7 and 

8 lit ter class es are pres ented i n Tabl e XII. 



Table XU. 

The influence of age upon litter size . 

(Sows which have farrowed 6 - 8 litters . ) 

Litter No. 
1 2 3 4 5 6 7r Mean Litter 8 . 2 7.7 9. 7 9. 5 9.0 s.3 8 . o 

Size. 

No. Cases . 11 11 11 11 11 11 8 
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8 
9~0 

/ 
0 

The se data were . treated by an analysis of variance 

and a non-significant r esult was obtained. 

It would appear , t herefo re , that when due ~ccount 

is taken of t he effect of selection , age exercises no 

significant eff ect upon litter size. However, this must be 

qualified, since, by eliminating t he effect of selection , the 

litt er classes remaining are on:l.y those which were originally 

sufficiently high producers to maintain their position in the 

herd. These sows may have produced such large litters at an 

early aze that no great i ncrease was possibl e to them with 

succeeding litters . Further , the small nwriber of sows remain-

ing to be treated when allowance is made for the effect of 

sele ction means that the rise observed i n Table XII up t o the 

t hird litter may be r eal, but impos sible to prove statis t ­

ically. 

In r elat i on to further t r eatment of data f r om the 

herd in l ater sections of this t hesis, when all litters must 

be consider ed , it was decided to carry out an analys i s of 

variance on all data. 

I 
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Table XUI 

The inf l uence of age and . s e lect ion up on litter 

size. 

-itter No. 

1 2 3 4 5 
/ 7 8 0 

No. Litters . 66 43 30 20 15 11 8 6 

No. Pi gs born. 508 343 280 183 · 141 92 69 55 

Me an Lit t er 7.7 7.9 9. 3 
Size. 

9. 1 9. 4 8. 4 8. 6 9. 2 

The result of the analysis of variance was aga,;im 

non- signif1Ca.l'it , t he variation between age group s being less 

t h an that within • . 

Results of Other Workers. 

Machen s (1 9 18 ) and Scott (1 938 ) suggest that 

maximum litter size is reached in the f ourth litter, ~hile 

Sinclair and Syr atuck ( 1928 ) , Zorn, Krallinger, and Schott 

( 1933) ,' and Ostermayer ( 1934 ) consider that the sixth litter 

marks the maximu.rn. These l at ter workers are in fairly close 

agreement with_ Keith · (1 930) who gives 4½ years as t he most 

prolific age, and Hetzer et alia (1 940) who re:i;::o'bt an increase 

in litter size up to 3½ yep,rs - which maxinum is 'hel d until 

5½ years. On the othe r h~d Krizenecky ( 1937) stat es that 

t he second litter is t he large st. Husby (1 933 ) is content 

to express the opi nion that adult sows are more f ertile than 

gilt s . 

Apart from Keith , however , none of t hese work~_rs 

appear to h ave taJcen any acco;.;nt of the eff ect of s election. 

Sincl air and Syratuck for exac'11ple treat 101 : y earl ing sows and 
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only 15 f ive-year-old SO\ s . 
26 

I 

Ellinger ( 1922 ) and Eck s taedt ( 1928) , hct ·ever, have 

made allowance for this factor . Ellinger worked on dat a 

relati ng to sows on which there were records f or ten 'lit t ers, 

and Eckstaedt, sows t hat were retained i n t he herd .over a 

p eriod of time . The r e sult of thi s work is that Ellinger 

asserts t hat lit ter size increa sed up to the 7th. or 8th. 

litter and then decreased slightly , while Eckstaedt f ound 

t he effect of age on l itter siz e was small . 

The weight of op inion seens, t herefore, t o be that 

the maxi mu.vn l itter size is reached by sows far rowing their 

6th. or 7th . 'litter , whil e , in those c ases when selection was 

allowed f or , one opinion is in favour of a gr adual :increase 

up t o t h e 7th . or 8t h . lit t er and o e of a negl i gi ble i ncrease 

The r esults are Sl.ll ~~rised i n Table KIV. 

Table xn~ 
Swnmar-J of results regarding t he eff ect of age 

on litter size. 

Aut hority. 

El l inger 

Eck staedt . 

Ke i th 

Kr izenecky 

Sincl ai r & 
Syr atuck 

Age or litt er 
number when 
ma.,'d.mum rea ched. 

7 - 8th. litter 

Ef f ect s:mall 

4½ years 

2nd Lit ter 

6 - 7th . litter 

\T.rlet her se l ect ion 
al l owed f or. 

All sows .produced 
10 litters. 

Only sows in herd 
for long time. 

El iminated all sows 
having only 1 litteJ 

fot mentioned. 

, ll ti 



;fohnson 
' ' li 

Hetzer et, al·ia u_ 

6th li ttJ'e":r 

6t ti l itter 

4 - ) t,h li t ,ter 

5t· y13ars: 

' 
i;, ,, Adult" sows more 

f ertile than ,gilts 

2nd. litter~ but 
1 eff ect non-sig. 

Selection 
recorded. 

which far. ·owed 
' ~ 
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l it't er, · did away with a certain amount of t h e eff ect 

the 

s'uff:hci ent . 
',v 

r. If it yvere Ellinger and 
-~ ' ~ ' ' 

Ecl<st aedt were , t he only workers among t hose cited who had 
. ,- ~ ~ 

given due w consideration to t he ·influence of ,, seieption on 
;,J 

¼ 
lit"ter size, conclude that, as a factbr, age 

has received of~l<'"credit factors 



the average 

wide diffe~ences 

1 Fo~ this reasbn it 

po ssi0le eff e~t of 

of 

"j!.his eff ect, ma;r, b,e fairly, sa~._:3J:.y. attributed to ~J;le inci'denqe 
,ll ~ , ~ ~ ~ f.?, 

of the same factors i:r;i varying degree's of ~intensity at 

different 

t herefore 

the '·most disadvantageous 

in wh:i:-c,h 



the f _a c tor 2q mi ·ht approach either of the a ·0 ove co.,di tions 

Jt,endit;ig l ar gely .. pon t he co nditions pert aining" to an;y:' year . 

The per i ods were: 1 , December .to Mar ch (incl~si ve); 
,,, "'-' 

2 , April to July (inclus iv'e); 3 , i 4gl.lst, to N'ovan:ber (inclusive) . 

It it realised tha ~, a mor e preci se method would 
·• tJ:~·,;: ; -

have been t o make t he div:is fon of t iire e monthly interva ls ·1n 

whic h c a _se t e easure would have een more de lica te·. Hovever , ,. "" 
limited .numb.er 

~ ' 
:;i, 

the rather of sows availab le made this i mpossibl e ,,,. 

Only sov s havi ng at least t wo l itters were trea ted 
, I 

•,: \ ~ i\'fi. ~ !~~ I ' c '§ (ll't, 

bec ause i t wa s reasoned that by this method , the variation due 

,to sow indi vi du,a li ty .would in s ome . measure be al l owed for i n 
~ 

t ha t this ·e5<erted in a t lea s t two diff erent 

In r~ga rd to ;the f irst l:i. "ters of all sows, it was-
. i\; ·' ',; ' ~' ' ' ,i!i',, 

f elt that', despi te the' previous negative finding s in respect 
ff 

of age on li tter siz.e, the .i nclusion of unequa l numbers of 
- (:};. ~ - ' ' ' • ~" ~ c1 ,~ I ' " .t ' ~ '2 ' ' ' ·%;, ,· ,'IJ ii 

such ;litters in the three p ~riods cl'ight exert an eff ec t . On 

examination o{ t hese cases it wa s · f ound tha t in f our years 
"" ' 

" < 
out of six in the pril t9 a s increased 

as a r esult of' the p:r:esence of f irst li t ter sows . In both of 
;~ A-., ',,. ,.•. ,_~ . ., " 

the other t --o periods in a ll c as~s , th e mean· v;a s lowered by the 

i i;:iclusioµ _ of f:(;r:s t lF--ters . In viey.,; of t ~he results obtained 
¢ ~ , r '. , 'ti/ 1. , '" ·• J,. , 

this ma sks ·rather than a cc entu~tes. t he seasonal dL::fer e nces 

and so no cor rection \•1a s fe lt to b~ _necessary . ' 
' );, . ' ~ 

The mean :Li tter size ·for the three periods of piati ng . 
~ 

a ccording to year a•re recorded i n _Table~ 
;;, 



' 

el, 

) 

'l;'h~ fhf':J.,.uence of - sea·son -of ma,t±ng in. years 
(- " 

:t.935 - 1940 upon the number 0f pigs born:. pez-- litter. 
" •ii; • . )' . 'cl,. 

Period • . , I ,. Dec~mber'' to Mare~- ( inelusi;ve} 
• - 1 h • 

April" tG July .. ..J inc{Lusi:veJ 

3. - Augus.t to .. N,ovember . '€in/ la-siv:e) 
• .-h 

¾\ Seas·on. i 

-Year. 

·1935 ra:o 
36 8'. 6? 

37 1L5 
~ 

38 8.-5 ;1-.6 
he 

. J 

39. 9.0 , 8.6 8 .• 4 
.i,f:'c 

40 8.3]: ,,· 8.3~ 9.28· .· 
y 

Means :for 
,;; 

9.J,. ?.? 
,:! 

ThoUgA, on the wnoie, PeF~od~~ matiEgs -teBd t9 

3'0 

.. ;; 

produce larger •I ,i~ters thc}n m~tihg:s in t ~e other _t~o perd0ci.s, 

there are considerable annual fluctliat:L€!ns fo:r a_rry one perio'd 
"' '/ 

while· from one year to another dH'ferenees 'between periods 

vary comsidera-bly. 

These differences may possibly be due to an expec­

ia'lly cold wint er, late spring or dry summe:e c0nditions in any 
. ; ' 

year in:fluerlcing o·ne period to _ a .gr.eater or lesser degree than 
q 

~ 
above were treated according t0 x2 technique . -.~ 

~ 



31 
This method i nvo l ves t he use of equal class number s , and 

to s a ti sfy t his condition t he number ~f li.tters -~n the three 

cla s s es .was r educed to tha t of ., t he sma l l est , n~mel 39 . 

'rlii s reduction wa s a chieved , by r andom se'lection of l itters 

from cla s s e s 2 °and 3 . 
-l 

' 
The computa tions are set. out '.i'.'ab l e>m: • . 

'.Fable XV$. 

Total pi g s born·. i n 39 litters i 'n sea sons 1, 2,, and 3 . 

1. 

355 

. No. of litters 39 

0 
sx2 = sx,::; 

p ·a t 5% poi n t 

296 

(SX) 2/n =, 

::. 

3 .,, 

330 

39 

( 355 ) 2 + 

'322 , 541 

.... 1754/ x 

= 1754/ 327 

= 5 . 36 ;3 

= 5 . 991 

(296) 2 + ( 330) 2 
,.. 2 -; 
( 981) / 3., 

320 ,787 

S inc e the value of chi- square for the t.-hree se~_sons 
' 

wa s found t o fa l l just s hort_of significance a c omput a tion 
I ~ ~ t 

w·~ s made bet wee'n comb inations of pairs of seasons as set out 

i n . Table XVII . 

\ 
\ 

, ·. 

{ 



Table XVII. 

Comput ation of x2 between t he number of pi gs bor n .i n t he 

t hr ee periods, arrange·d · i n groups of t wo . 

Periods 

1. 2 . 
3• 5 298 

Sx2 = sx2 - (SX) 2/ n 
= 213 . 641 - 211 f)QQ 
= 1741 ,, / 

sx2/x = 174 1/325 
= 5 . 3 P a t t he 5% poin+ = ..., 8Lt l 

V V . ~ 

1 . 
355 

Periods 

3 . 
330 

Sx 2 -=- s~ -2 ... ( SX.) 2 /n 
= 234 , 925 2v4 , 612 
= 31 3 

s x2 /x = 313/ 342. 
:: . 9 1 

3·. 
330 

Periods 

2 . ' 
2 96 

Sx2 : SX2 (SX)2/ n 
= 196 , 516 - 19 5 , 9 38 
= 578 

sx2ix = 578/ 313 
= 1. 85 

From t he values _of chi-squar~c.abov'e it would ,appear 

that Decemb er to Marc h matings are significantly superior 

to the Apri l to J uly mat i ng s in regard t0 t he numb er of pi gs 

b orn a t t he subsequent far r owi ngs, -but t he Augus t t o N0vember 

matings ar e. no t s ign_i f icantly superior to t he April to J u y 

matings . 

.32 

I 



.{m.ever , the mathematical reservations of the chi-• 

sc;,uare technique do not al.tow for a comparison between 

matinc: periods, ·v ithiri years d "th · t· --.;, an wi in ma i r-g per iods , 

.33 

and so an analysis of variance was ap1,lied, It is realised 

that• suc h an analysis i s open to cr~llenge on the score that 

the number of pi gs in a l itter may b~ regarded merely as 

, enumeration da t a , rather t han me asur enlent data . 

A possible a lternative would be to endeavour ·to 

es t ablish a correlati on , or regression co efficienj!; h e-t ween sucn 

measures as size of l itter and t ot.al weaning weights of iit.ter 
f 

and by using weaning weights as a measure or· seasona.L 
i 

i nfluences apply the regression coefficient to arrive at the 

effect of season of mating on l_i tter s i 2,e , vii t h due al ow,mce 

having been made for mortality . To achi eve suc h a technique , 

hoVJever , ample a.a ta mus t be available and with the small '. 

number of animals trea t ed i t is felt t hat t he· accura cy of 

such a me t hod would be no l ees open to challenge than the 

simple analysis of variance . It may be mentioned that 

Ellinger ( 1922) cons i ders' litter size as capabl e of being 

treated as a continuous vari able . 

are presented i n Table XVHI. 
., 

':'.'able XIVCH, 

Results of the analysis 

Analysis ol vari ance on the effect of season of matir>.g sov•s 

upon the number of pigs born ·at subsequent f'arrowir;g . 
• • • • • •• .. .. • 

"' 



t ource of 7ari tion d . f . ss . m. s . 
'.i'otal 17 3 . 67 

Bet\,een mating seasons <" 1:-:i . 02 6 . bl 1<1'-"-G 

Between years 5 . 54 0 . 70 

Discrepance 10 22 . ll L21 

Wi thin years 122 1.23 

Sub classes ¥ 
Between - e rs 17 17? . 5 10 . 6 

Within years 122 964 . 5 7 . 91 

To al 139 1144 

F . Bet ween ma t ing seasons and withi n years 

= 6 . 51/l . 23 

: • 3XY.X d . f . ::. 2 : 122 

P = less than 1% 

F . Bet V:een mating seasons and between years 

~ 6 . 51/ . 70 

= 9 . 3xx d . f . ::. 2 : 5 

P = less than 5% . 

It is possible , that since i n t he analysis of v:ariance 

the · individual litters composing the classes are each treated 

separately in the course of the technique and tnus register 

an effect on t he results obtained, that this technique may 

be more appropriate than. the chi - sq_uare treat.!Jlent . However , 

since there is a reasonable margin for doubt in the matter , 

no undue reliance can be placed upon the significance of t~e 

above results . -

Data regarding t'.i.me of farrow were arranged in periods 



similar to those relating t o time of mating. 

The means f or eriod classes and years within 

t hese classes are given in Table XIX. 

TABLE XlX. 

Me an l i tter size of s ows grouped according to 

time of farrow . 

Peri od. 

1. 2. 3. 
Year. 

1935 9. 6 13. 0 7. 5 

36 s. o s . 3 8. 3 

37 8, 6 9. 0 7. 9 

38 8. 1 8. 6 8. 2 

39 7. 6 s. 9 8. 7 

40 &·. 5 8. 4 8. 2 

Mean for 
total litters 
b orn 8.4 8. 8 8. 1 

35 

The to t al number born within clas ses was reduced 

ac cording to the nunibe r of litters in the small est class and 

t he totals t re at ed by the X2 me t hod. Ther e was no significant 

diffe r ence among the classes treat ed all togat her , nor between 

any c onibinati on of two. 

Jm an'al.Ycsis of variance was carri ed out also , and the 

results ~re presented in Tabl e XX. 



'!l,.A,BLE XI. 

_Analysis of variance of effect of s eason ·of 

farrow 'upon litter size. · 

Source. of Variance 

seasons 

Between years 

/rl Discrepance 
~ ::i:· <:';_-,' ' 

Within years 

;JJ'{! Betwee.n years 
,. ~.,, 

~ 

Within year·s 

Total 

df . 

Subclasses . 

24.5 

975 

1047 

ms. 

2.7 

1. 44 
A 

;i;,:~ 

1:-"-19 

1. 48 

4 .• 23 

F. Between seasons wi~hin . . y ears 2. 7/1 . 48 
' ::::.. 1. 82 d.f: 2: 113 

' 
Non significant. 

36 

It may b e safely assumed that the s eason of farrow 

has little or no mea;mrabl'e ef'.f ect upon litter size. 

Tab le XXI combines the means for the total numbers 

born within classes .according to time of mating and time of 

farrow. 

TABLE XII. 

6omparison of influence of time of year of mating 

and of f arrowing upon litter size. 
1 2 · 3 

Seas on of mating 9; 1 7. 71 8 .32 
• 

Se~.on of Farrow 8.4 ~- 8 8. 1 



.... t'' ,, 

37 
As stated. previ ously, the major environmental .. 

fact@rs influencing litter size under the above hea~s, are . 
'"' . 

common t o both. The difference lies in. the incidence of these 
~?:- - ~,.. 

factors, in regard to. stage , of pregnancy,upon the animal. 
~· ,, ' :• . 

If .•a conservative 0 yiew is adopted and,1 the ;,:difference between 
,;:, ,; ,,, ~-i :;,, . ;I J I,, ~ -. 'l'. !? . . .. ' . 

per.iods 1 and 2, according to season io-f mating , is the· only 

'difference accep~ed . "as significantly great, it is of 

importance to .find some explanation why this difference should 

arise and why the· differences between seasons 1 and 3, tind 2 
_·. P', ;.?. 

, and 3. was not sig~ificant. 

·••. optimum 

•The sbws mated in December ·to March were subject to 

concq.~io: s:· i ~ ~egard to f ,eed 'and ,~i empe~ature 
11 

~~ .sun-
f - - . ,, . 
r . light at the time of arrd immediately a1:1bse"quent to mating. 

This is a reasonable assu.rnption tn .regar~ to the College herd 

and also to the majority of herds in this ··c·ountry. Dry sows 

. are, at this tlllle of the year able t ·o obtain a certain amount 

. , of , grass, depending upon_ th~ nature ,of the rainfall, etc. and 
; ' -~ 

milk or whey supplie-s 'ar~ usually sufficient t o allow a,t l east 

two reasonable feeds ,per day . of these easily digestible foods , 

Since sows farrowing in this period are also sub ject 4 

to the same conditions, ?r p robably better conditions, and yet, 

produce lit t er? \hat are ,not significantly l ar ger than those 

. p roduced in subsequent periods, it is reasonable t o assume 

t hat the effect of a hi gh pl ane of nutiition and high temp-

i eratures irrmediately subsequent to mating is more effect ive in 



38 
securing large litters than .a similar plane and temperatures 

. ' 
jus.i;, prior to farr owing . 

el ~ ~ 

~.This hypothesis ·may then be applied to the t wo 

remaining seasons, al though the differ· ences observed in the 

litter size are not large enough to be significant·. 
'Ii' ' 1 . 

. I;n the April to July period f he weather conditions 

I 
and food supply are bot~ considerably poorer than in the 

· becember to March period. .AJ3 a . result, the sows mated in this 

p eriod are subject to a comparatively low plane of nutrition 
, - . .. 

and p::t'evailing low temperature and possib ly reduced sunlight, 

and produce f ewer ' pi gs than when mated. at any other period of 
. •'J!'~ " ~ ~ ' , . 

the ye ar. On the ot her hand the tendency seems to be for sows 

farrowing in this period t0 proauce slightly larger litters 
;, 

than at · other 'p epiods. This resuil.t is what might be .expec~ed 
R"'· •J jr' ,f>i; f;, ;li 

as, in the majority' of cases, sows farrowing in the season . 

April to J-uly· ar,e mated either in December to March or at t he 

latest ear~y i n ._Apr:i,l. They nave includeq in their pregnancy 
.- -;e , ,~ - ~~ N 

period ~ \canparatively .advantageous plane of nutrition. , This 
\_ 

then shows its effect on the number born in the Apri l to July 

season. ·At the same time,- sows, fa'rrowing in the lat.~er part 

, of 1t his period have to subsist to a :targe' 'i x teht on roots and 
! ' 

a l _i mited amount of meal s and dairy by-products , imnediately 
I 

prior to farrowing, but stil~ average littex size tends _to '!!re . ~ ' 

high . This further indicates that ·the incid~nce of ' a high 

pl ane of nutrition is more - important i n relation to litt er size, 



3q 
early in the pregnancy of the sow than it is later. 

A somewhat reduced effect is seen in season -3, 

August ·to November. This period qovers the time when dairy 

by-products supplie,s are_ increasing rapidly' when °grass _is 

growing and sunlight is increasing in intensity and durat ion, 
I 

It is evid.ent however, that sows· mated early in :this 

season may be penalised in regard to available supplies of 

feea. 0 
• Sows farrowing at this time a:ee natlil'ally fed their 

• ' , ' I 

requirements, as are store pigs and early, weaners. Later in 

this period both food and weather cenditions improv:e and then 
i'J. 

become even more advantageous ., than in December t ·o March 

period. Thus the fact that sows mated in 'this ,t;er~od produce 

litters that al'e in size mid-way between tho$e produced in 

the o_ther ,_t
0
w~ season, , may: ~e , ~tt~i 1;uted to ,_the sudden ch~ge 

. . 
within this period from disadva;ntage9us to advantageous 

·conditions, while any particular group maY .be a reflection of 
- ' ;, ~ ·-~ tJ i~ ,m 

eitner. 

Sows far·rowing at this time tend'· to produce very small 
~, ~ JI 

, ~ , ':',\.: ,> , .; ,J' il •~. I ,,,_, 

litt·ers and this may be explained as 11:Tefore by the fact tliat 
. . 

for the most part such sows were; at the t :i.rne of mating, 

subject to poor feed conditions and also to poor cfon'ditionsin 

regard to warmth and sunlight, and any effect of rising f .eed 

supplies ·in their season of far:row s·eems once again to have 

been unapparent • 

. Discussion. 

Overseas and New Zealand result s t end to suppor t the 

above conclusions. 
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,, McKenzie ' < 1928) states that a definite correlation 

:exists 9etween th_e :gains in weight. py sows the month follow-
•'l-. 

ing mating and the number of pigs farrowed. 

Zeller, and Johnson, and Craft ( 1937) found that ther e 
' ' -

was a t ·endenq;y , for the numb~r of · pigs farrowed to increase 
L., , · . !< . ft t,,. 
with increased rate of gain of sow duft>ing ges~ation. 

Thii c_onclusion may f!lbe exceedingly relevant ,in t hat 

it· places the emphasis upon 11 rate of gain. 11 It is possible 
-~ ~- ., , , 

t tiat a sow in low condition prior to mating or being plac~d 

on a high plane of nutrition, not only gains we:tght_ more 
-~ . , : 

.rapidly but aJ-so are more heal thy than sows fairly fat prior 
,, .,, ' ' ' 

to mating and maintained on a. ,high nutritiona1'1 plane·. · Such 

a stat·e of ~ising condition w<;iuld , under. s.ucl'} _circ1,lIIlstanoesr;:i 
' i ' ' 

> 

constitute a_ case analagous to tba.t of ewe flushing at 

tupping • . 

Certain qualifications are necessary in connection 

with this work. It is stated that sows suckling large litters 

and heayy litters lose weight very rapidly dUX:ing suckling, and 

that such sows put on weight rapidly, or make rapid gains 

subsequent to weaning. They then say that the number of pi gs 

farr owed increaseswith the increase~ ra~e of gain of the sow 
, , 

duri~g gestation. If we are to assume that a sow weaning a 

big litt er loses weight rapidly and a sow low in weight puts 

on weight rapidly during gestation, and they admit the 

probability of t his, and that a sow making rapid gains in t he 

couc se of t h e ,gestation period produces a larg e litter, then 



41 

surely, _we can merely say that a sow producing. a large litter 

~tone farrowing produces a large litter at the next farrow 

when fully fed. The ·results may also be interpreted by 

saying that high milking capacity as measured by loss in 

weight of the_ sow during suckling, an~ high weaning weight . 

of the litter, is •as socia½ed with high. prolificacy. 
!« 

This is ~ 

further support ed .by the statement th~t parts of large 

litters were · put on to sows with small litters and .so loss in 
"'i~ I . J_i:,\ _,-, ' f:. '. ,. , ~j ' ;i < 

w'eight wa s not nec ~ssarily •proportional to the ··absolute siz'e 

of litter suckled. Ther e is .no indication, however , as to 

what method was _adopted acrediting , such fostered pi gs or 
~ , if • -'$- /, _. • ',; ~~ ;;t ;,.:r.,. ~ l X 

their . mothers or foster mothers in regard to loss in weight, 
• ~ C 

f 

we~ght of litter _,veaned or in relative mortality from birth 

to weaning. Further , no account is g,Lven of the relative 

'gain'"'in wei ght of . the sows dJ r :i.ng successi~e time intervals 

in the course of ge st ation. In this respect Ballinger ( 1940) 

in a progress re£)pxt on the influence of nut_rition during 
' , ' ~./ f/ ,, ' • l •,:, r 

gestation, upon: litter size, concludes , that· the ~lan'{, oJ 
/ , • r: 

nutrition irrmediat ely• subsequent to ri:tatirtg is of greater 

significance, but .gives no account of weight losses of sows 

weanipg l ar g~ or small litters. 

Ballinger' s results are also · in agreement with those 

\ of Morris and aohnson ( 1932) who state that small litters 

resulted when sows were on a p oor _diet. 

It woJi.d seem, -therefore, in view of McKenzie's 

results C1 92s) and Ballinger ' s .( 1940) and the i ndic~tions 
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derived from the study of the College herd, that n utrition 

following mating is_ of prime importance in relation to t he 

size of litter farrowed. 
. ' I 

Hammond~ conc+usions may well ,be 

mentioned in this respect_, he states that "the production 

of ·a large number of eggs per ova:ry frequently outst.rip s 

the nutr~tio~ available for t?em and leads to atrophy either 

of follicles, newly fertilised ova, or as partially developed 

embryos. 11 And since he furth~r concludes that the fertility 

' 
of pi gs and rabbits is ·limited by the number of eggs shed at 

_each period and the number wh~ch develop to normal young , or, 

the number of degenerating foetii, then it is of prime , J 

importance that conditions ~houid be such . that the s·ow is 

enabled to shed a large number of ova at the time of oestr~s 

and support the d~velopment of these during gestation, and_ i p"' 
\I; 

" _this respect it is surely essential that the plape .of nutrition 

should. be high at mating an~ for some t ime subsequent to this. 

\ Results· obta_ined by other workers tend to support the 

view t hat ' season of farrow has little . eff ect upon the !-l size of 
,.,.,. 

litt ers produced • 

. ,. Zorn,_ ;• KfaJ.linger . an~ Scn;ott ( :t9B3l~ K,; ~ze~e~;l:,Y<,J 1~
1
28) 

and BaJ.ling~r ( t940) accept t1:Us conclusiop while Pearl ( 19'18) 

- arid Machens (1918 ) ·state that . season does have an effedt - but 

hold opposing views in regard ·t ·o whi ch season is responsible · 
,., , . .' ' ,::-,· . .; 

for higher prolificacy. _Peq,rl • records larger l i tters in the 

Spring-with t he exception of t he Southern st"ate s of U. s. A. 

. ,I 
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and Machens credits the. montps, September and March, with 

.~ 

higher prolific~cy in sows 'f8i'roV£ing at. this time~ 
. ,' , ' ":,:,; 

. ~ 

As has been mentioned, the three major environ-
'· 

mental factors _likely to influence litter size as b.etween 

seasons are , feed supply,, temperature an~i'i :,-,5un1ight.,« J he . 

/ 
/ 

"i.' 11. ', 1 ~~t .. 

latter is not yet of proven importance. In •New Zealand feed 

supplies are for the most part subject to ,extreme -~luctuation 

and control of tempe;rature differences bi requisite housing 
t-:'- ' "; 7 ,!rf' ,,i,-.: '.~ ::i: ·, .. ' ' • 

cond_iti'bns is not of a ver;y high stand~ d : In view of this 

situation, it is a reasonabl~~assumption that, if -season of 

farrow were to exercise any ,s_ignificant.,effeot,• upon litter 
"J•'f , , ~ ~:- ~· ' . ::-, <\¾ 'a. ·• .i, ~, ;;~ .,~Ji,,_ , , 

size this effect would be more readily observed -under our 

" condit;Lons t han in the case of American, or E~opean stand-

ards wl:1ere food supply at least, is so much less influenced 
'1.~ <W:>.;4,z,;;:./ " : .,,~ "r . 

But results of the present work, . and Ballinger Is 'by season. 

resulti from which he concludes that a high .plane or low 

i-'@, plan"e .,ot nitrmtion ju~t pr,io~ to farrowing is .less 

f than s:linila1'. planes subsequ~nt to mating , indicate that the 

fact that a sow farrows in any particular season, . and in 
. ' ·\ 

consequence ;Ls subject to til:J.e g~neral fo
0

~i.sup!)ly eo~~"'t ,ions 
'· ' . ,. ~ !i 

·specific within that period, J,S less important iliihan whe~h~r 
' 

o~ not mating takes pl ac"e within this season. :'hese findings l 
relate tnly to the total· nu.rnber of pi gs born per litter and 

· not to t_p.e mm1b'er born alive . Fe ed conditions or temperat,ure 

may possibly exert an influence oJaprenatal mortalit~ at any 
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time during the gestation period; but foetii dying early 

_in pregnancy are usually resorbed within the sow and so a.re 

n..ever recorded in the normal c.ourse of events. 

""I 

" . 





c-.:, se t he satJ1e 

c ol um:n', but 

i s mated 



Tab1eXXll. 

Comp8rison oetween size or litters sired Dy boars l!l reciprocal crosses. 
sows. 

1 ) <::'.. j. 4. 5. b. I• ~. x t,. 

l:IO'AR. 
~tl~4 b /'-) 7 b/4 ·10 11 I.'.) 7 
DiU'.) '-} 7 "j 9/1 0 /1<::'. ·9 9. o 1 .~ 

(?1U) 9 9. '-) ~ ,~ 9.4 
'.)tljO 11 . j 14 4 10 !j .4 0.45 

5clJU '-) 7 b 4 iU 9 cl/ts 14/6 8. 1 

945'.) 11 j 9 cl 10/4 I 4/b 1 1 7. j .• bL 

'-)455 5/e '.)/cl b b b.j 
11 )14 1u/,: 7 ) '.)/D b.O 

11j14 1j '-)/'.) I 1 10 b cl. 14 
11<::'.Ub 11 11 ) 5/11 11 l 6.7 

'.)cl)O - 1 i cl/5 D/'/ cl 14 ~.4 
11 <::'.Ub 10 11 / 11 1.:'. 11 /11 9 10. 7 1.80 

94:;>5 11 '.)/tl e/5 7 .4 
11.:'.00 10/10/9 11 5 9 .0 

2cl.::::4 9/1j/7 ~ cl 1 u/'-)/ D 14 9. j 
)~66 11/1i/'I:::: I ~/') 1<::'./tl , 10 9.) 

2e~4 9/1)// cl 1u/ 1u 'I~ 9.b 

J';/ U . 14/14/14/10 8 cl rn 11.14 1.:c2 

j:::!66 11/ 11 8/'.) 1~/r, ';I. 1 b 

Y}t) 14/14/14/10 8 cl 11. )j • 71 
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J:;. s shovm by TableXXH, though the me n s i ze of litters 

sired by t wo 'different boars from t he s ame " sows may aif'fer., 

in no cc.Se is ·the difference s i gni f icantly c:r + 
D ea" • It may 

b-e- c·onc luded f rom this comgiarison tha t t he boar ha_s exerted 

little or no measurable inf luence upon the size of litters 

farrovrnd by sov1s mated to h im. ifhile this is in accordance 

with other work on t he subject, it is suggested t ha t 

environmentaJ. factors, suc h as seaso11, temperature, food 

supply etc, may have ~xerted a pr0found effect, ·tut it is 

unlikely t hat , even \~ith t hese factors allowed fo ,, any 

significant difference wou l d be observed . Such factors 

were i mposs ible to allo,w f or because of t he smallness 0f t ~,e 

nurr bers concern ed. , 
I 

That t he boar doe s not i nfluence t he . size ef t:O.e litter 

.. 

served by him is an opinion held by Bywa ters, Cuilibertsoh aRd 

Hammond (1934) , ~Ietzer (1940) , S-mi t h ( 1931) , Ostermayer ( 1934) 

and Krallinger and Schott (1933). McPhee quotes a significant 
. . 

correla tion be t ween the size of litter i n, whieh t he boar is 

f arrowed and the size of litter sired by h4m. He state~ t hat 

this · is open to, questi on . 

It would. appear at f irs t sigl}t , t ha t since t ne part 

p layed by t he boar i n t he production ef a ny litter t hro\!lgh 

sows ma t ed to him , i s purely physiological • in nature , little 

or no credit or blame i s a t t achable to him . in regard to t 1e 

size of t e litters p roduced . · 

I f a normal b oa r and sow are mate d a t a time during 

oestrus . when. ovul a tion i s most ''. ctive , or just -,subseq_uent tG t 



this , t hen it shoulg re s t vith t he sow s to ho\, many 

young are produe: ed . }tO\~ever , it may oe well to c1ua lify t : is 

and say rather , t ha t t he absolute number of eva ferti lised 

depends u_ on t he SOYI. a ·L t his ti!ne , be cause firstl y , t11e 

, male ejacul a t e bears s perma t oza far i n e:xc es s of t he 

nu.'llber of ova shed by t he sow , and t herefore , t his l a tter 

factor must be t he l i mi ting one i n regard to t he number 

of ova fertil i sed , a nd sec ondly , between a ctual fertilisati on 1 

and parturition , fa ctors p eculi ar . to the zygote r a t her t ·han 

t e ro w, or t he ova shed by her , ma , v;ery 11,ell conditi on 

t he a c tual number of p i gs born . 

Exc ludi ng for the moment t he questi on of s teri l i t 

absolute 'or partia l , Hammond ( 1921) working with uteri of 

b reeding sov;s , concludes t a t t he number of ova shed ahd 

fertilised i n t he sow i s no t as i mport ant i n relation to 

size of li t:t,er ·produced. as i s t he extent of prenat al mortc1li t y 

of t he developine foe t i i . It i s admittec t ha t environment al 

fa ctors mat er ially §f f ect the c hanc es of survival of the 

unborn young . Probably nutrition exerci s es a .ajor influence 

and v a rwi ck :(..1 28) vrnrki ng 1d t h s i milar material suggests 

crowdi ng and nutrition;,3.l def i'c·ienctes as causes of' deat h i n 

s ome cases , but he ostul3t es as even more i mi.:,ortant, gene tic 

fau tors , and su p9:ct~ this by stati ng t ha t degener a tion of 

foetii vias observab l e v. hen overcrov,din.g could not 9 oss i b l y 

hav e taken p l a ce . 

'rhis suggest ion ·in regard to gene tic f a.ctors i s lent 

s ome point by w rk done b~r Williams ( lS ) v;ho used inbred 

sov s and inb1~ed boars in outcrosses to unrelated s t ock . 

Litter size t hen r estored i n both cases and he c oncludes 
vas -· -
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of li tter ~ ooserved 

i nt e inb~ n trai \ her. inbre SOi; s r ere rna t e · to i 11.bred 

·:,02,rs , could. n t . ~v e been due t 1 - c k of v .:t oevelo~ a oy 

tne so ,s or fert i i ~ed b.,: t h b sr,. , bu t to redu-c ed vi:bili t,/ 

and conse<,i uent ge. era ti n f t e sy::_· tes and foetii • 

. This , o~' c o· rse , i s a extren e c ::~ se 811 :_) oba ... l y the 

~es lt~ bserve a e due t ot:~ c ncentra tion of f ~ctors 

ei t.1er i n 'micRl to · evelo;:r.:ient or ca~1 i . rr f<·rel'..ter st sce?tfo-

L .i t ' 1.0 diseg.va ntage us e)~tcrnal iEf.Ll,ences ·o~- clcse i n-

f 7 C .· 
\~ .... "':t. in n i:1b1·eedin"' ex;-er i .. 1ent i:i th t h<:; 

-:::::es t er·, : ite br ed ,:; t:~ ~s th3t :::!Orte .it~, varied be t ·:·ee:, 

:itter~ sir2d y di~fe~ent bo3rs . 

a : o t - .. ta::. o serva t i .:n, · u t it is S' rely re 2.s nable to 

su. p se t i1at di _ erenc es in po.st- :1at;:i.l \.·iab ~_li t~: "ia:· , ell 

e c cc'-.m_ n i ed ~-:-,· "'imila r "i1'ferec1ce" ~•re- na t~_ly . It c.oes 

ee,: ~ossi le t he. c rs : e e a, used in t:1<~ course of 

'-'ro,. a :cu ·el :--ractica )oint of vi er , bo'. ever , it i s 

d ub+ • .ful \ .. ethe:.~ sue .. diffe1~enc es are r eal.L,i im:'.' orta:1t, sir:.c e , 

s i[nific~.n t cif:.. er.:::.nce al~ e oo erved a·non~ tbei r 

· · ' 1,ire- :1:c, t ql mo t 8. li t ,,_- i s l1i .:_·:: e:::ou~:n to make •. ff8 J. , l 1. _ 

i t se:.U- evide, t , iheri -'- h,=; f"E'net.ic cons ti tuti .1 ot· t~ e fo\-.· 
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1..•, the othe ,. na d ; i f pr e- natal de t i t ne limi tin.; r'a ctvr 

in litt er s i ze it is essential t ha t a t nonough study s hould 

f irst be m de of t he effects of environment upon t ·1e exte t 

of t his fea ture wit 1 vie · to increa i ng litter ·size. 

I n thi s res ect t he Da nes a ttribute some p roportion of 

tl1e improvement in prolif ica cy a,,.ong t eir herds to t heir 

it proved husb ,_dry of recent years, a 16 t ere i .s little d ubt 

t i·· t s irn i -'-a r e f eet v. oule. result in this country i f g reater 

care were t aken of t i e brood sow. 

It is I?Ossible th t a furt her improvement might be made 

b y the mating of boars to unrelated sows and by slaughter or 

operation, examining t he contents of the uterus and the 

number of corpora lutea present in t he ovary and thus arriving 

in a series of matings at t he effect of t he boar upon this 

highly important ~actor. As a method of proving boars of a 

highly prolific strain this ~~ · h~ve possibilities t hough 

the cost would be too high fo r it to be practised on any 

scale and i n any case, v,ith impr oved hu sbandry , ca reful mati ng 

and nutrition our present stocks a re p rob · bly capable of 

roducing l itters of ten to t welve, and suc h l itters i:t: 

treated v. ell are held b many tu oe oI· a L optimum size from 

tre point· OJ. view of possible milk sup_1; ly by t he sow, and 

also in regard to t he p er-qentage of morta lity from birth to 

weaning. Even when the eff ect of e nvironment is a l lowed for, 

it is diff icult to decide whet her t he dif ference observed in 

t he pr olifica cy of sows is a result of differences in t ho number 

of ova shed , or in t he i ndidence of intra-uterine deaths• 
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If , s eem likely , · oth - r e bas ic ~ 1 genetic, a lt ough 

in 
i nfluenc e6 b - e. viro1:rnent , t hen "breeding 1d e l ec ting for 

i ncreased litt • size both ts f fa ctor s " r e conce rned 

a d i :1 rove:ne:-1. t .:iay be due to eithe r , alone , or both 

t geti:ler . 

A discus ion on t h e effec t of t he sir e v;ou ld not be 

comp lete v,i t hout mention of t he relative fertili t , exhi b ited 

in boars . rord.by( 1928) q uotes referenc es to b oars t t , 

wti le a parent.l y nor ma _ and ctive eit her f a ile©. to settle 

t eir f 11 quota f sows or sired very small litters i n ·t ose 

t:mt did conceive . In view of t h e results of rec ent ,ork 

carried out on s e 1en of dair-y bulls and flo ck rams , it is 

hi ghly pr obable t ha t s uc h c ases .ay be mo re c ommon among 

pi gs t Bn t he literature on t he subject indica tes , and no 

doubt t here a re boarrs , t he semen f rom .v· ich contains a very 

low conc entration of viable sperms. There is s c ope f or 

re s earch on this problem in deciding :hether and to v.-· a t 

extent, g enetic and/or environmental f a c t ors are more im ort n­

Funqui st ( 19 19 ) (Smith) r eports a strain i n \lh ich t he 

boars, a l though :9roducing fertile s erms , v,ere inca able of 

the ~erfor. ance of mating . He attributes this to a rec essive 

sex- l inked t yp e of inheritance . 

In respect of r ~l ative fertility rather than inferti ity 

'i/ebster , · of I1~a ssey Colleg e, in unpublished da ta, a ttribute s 

t he high lambing r ercentag es of ro Le of t he r ams used , to t b e 

grea t motility and viab i ity of t e e s perm produc ed, and -:c 

s uggest s that t hese r ams were more successfu l in t hat t ' eir 

s p erm rema ined motile sufficiently lo ng , in t he uterus to 
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Thi s v:or k of 1/ebster ' s may p rove complementry to 

work d one by Haring ( 1938), nd Kr allinger and Schott ( 19 0 3) 

c onclude f rom t heir exper i ment t ha t , t he time of ma ting 

effect up on fertilitv·, v:hile Haring (1S28 ) us ing black boars 

a nd. \" 'hi t e boars wi th blac k sows consider s t ha t ovulati on 

t ak es p l a ce usually 24- 36 hours a fte r t he onset of oestrus 

and service in t h e first 12 hours resulted i n few or no s :i;:e r m 

remaining alive lcn.g en~ugh to fertil ise ova shed t hen . 

Mating on the t hi r d day v.1a s also unsuccessful. The eff ect 

upon litter size of using a boar for service too fFe quently, 

and not alloviing for a r est period, ma:r be mentioned .• 

Hammond (1940. ) sugg ests t hat sires sho·.J.ld be allowed three 

days betvieen matings i f t .e best re sults re to be ex--pe cted . 

Good husbandry t hen, demands controlled ma tings about 

48 hours after t he onse t of oestrus, but it is pos s i b l e t hat 

so ws fluctuate g r eatly in t h e time of ovulati on, a nd also; 

in some ani mal ~ signs of oestrus are d i ff icult to see and so 

t he exact stage at v1hich any sow is at any definite time is 

d i f fi~ult to e:stablish , .enc e a gr ea t deal Vii 11 depend u on 

t h e boar, as to how many ova 1:,, ill be ferti l ised. 

From a study of t he literature t herefo r e , i t wauld 

appea r that ;..,while t he a ctual fertilisa t ion :cate will de . end 

up on t he rn.).mber of ova s hed by t Le S O\'i , when due attention 
> 

is paid. t6 the . t ime duFing o-estrus trat ma ting t akes p l ace, 

t he numb er-' u i gs born wi l l depend upon ( 1) nu·tri tional and 
I • 

gener a l environmental c ondi tions to i!hich tre sov.- is sugj ected 

duri ng ge sta tion, v:i t h the a im of reducing pre- nata l mortality 
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viability of t "l1e f oe ti i b eing influenc ed. by t he [;en tic 

c on ti t i.:tion f t :1e boar as \ e 1 a s t e SO\ , · _ ic' m 

evident i '1 extreme case s suc h Cl s v.hen close inbreeo.ing 

is practis ec:i . 

be c ome 

Under g enerc1l ::e v Zealand conditions of p[g husbardry 

t he for.ne r is ,:i t· out doubt t l e major f a ctor , and until 

i m;--r v ement in sov.c nutr i td!on, ho.using , and tre t ment is 

a c hlieved t· e g enetic n3ture of a ny influence t h e bo r 

ffi[_ ., · exert i s o:: decide ly minor im~.:-ortanc e in ~chieevi ng a 

consi s t ent ly 'ugh standard in litter produ c t i on . 
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Introduc tor' . 
For some yea r s t he mode of inheritance of prolificac:; 

t s exerc ised t he minds of research , ·orkers ; t he re sults 

hc:we been !JUblished f y.-o rk carried out in Great Eri t c1in , 

l'ni ted S tate , Ger:::sm:/ , Denmark , S ·:eden and ,ussi ~ , but as 

;;,-et t ::iere iw ver~r little of a constuctive nature t o repor t . 

Various methods of selection, t ha t hav e been usec. by farme ,. 

i n t Leir endeavours t o b r ·eed fvr greater proli f ic a cy , h ." ve 

been proved to b - unsound , and, so fa , it i s in t ·~s res~ec t 

of t :1e problem t :i.a t resea r c h has p roveo. of gr ea t est valc.e . 

Ir. u . 11arisir:z the c.vail3ble li ter,-ture o:i the 

i nheritance of p_olifi ca cy the dat~ a re trea ted under the 

follo-:, i ng heads: 

(1) Le t.bods oi se ection and t heir effi ca cy . 

( 2. , 'l'he results O.L inbreedin& , 

( l) 1 .. ethoc.s oi' ~ clectioYl .nd P1eir Ef'.f'i c .::-.c , . 

In 1:ansas :r..xperimental St ati on_ e:port ( 9 18 , it i s 

st_ tu"i. t'i:iat election of 6.a:r." a::d. s ires on t ne basis ol t .e 

size of litter i1. ,.Lic :i, t ney vier e f a l;'rowed , hc.s no ini·luenc e 

u~on t"e litter si~e 0 1 the p ogeny , anc. this vie\. is 

supported b y i..cPhe e ( 19:1 , Johnson c:1' d .. ,orrison ( 19:~2) and. 

i:en k.e ( 19:= c·) • It may be mentioned. that t .,e pr c t i c_e still 

persists o:::' se l ec ting treeo.in, stocl~ fr o,;1 c,rce J.i tters c:.. 1d 

"'c :,d1;.ar .,;,.it~1 (1s:=0 i ._ reporting upon ;.) i m~ son ' s ,:ork (l'.:i..t.~) 

" 0

1
ere :.l •~•aov·ort:.-1 sov i as cr ossed 1··ith c. · il0 boar i'roi , Ger .r,a ny 
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.:: ~i.tter 

.. eil.,:-; .(,1.S';' ) s~g_£;ests t.1at t.1e Le f lit1.er -; 6uc e'-~ 

b:· a so,· i c. "' Vc.lt.:~.b l e cri ter i· on i· n .:::e l ecti· n .L ~ .c ... • ert.i.J.i t, · , 

,/ti le -; rr.r:10nd ( 19'.::3; ~l'ef ., c ing ~1i s r emar · s \'. i th t"·" stu tee en 

t:1at 11 prol ificc ·y i s i i· eritec. 11 s t a te t,_, t, lit,l,E;l' .;; ~L Cc;1,. 

be i ~~rove0 ~ selecti on eue . t,ou :·J t ne d istinction 

bet ·: een hi i;{h anci. l v r:, ro <iu c ers n ·- • be osc re · o poor 

husb no.ry c nditio .s . -_.,m i th (lSc. C) i.:.: :~ortc t;1is viev a, 

s 2.vs t ix. t unless ' recders c onstant.Ly s elect for prolii ic ,c ,. 

i t is likely t ta t 1. .• ,e fertility o ... t i. eir he · s , ill 

6.L-cr ea e . · t t :;e s .. me tL,e e ;iv ints u the i., i n t · ,e 

i t..:tproved breeds 1 heredi tar· r fa c tors a r e p e ·hap not as 

i mportan t i n r g ar6 t litt.e.' si _e a 6 ood hus · ndry cL 

t· 1e mother in§:. · b i it , .,_ t, ,e sovi . 

C'o,1 nsson ( S29) r eports t .. a t t ·,ough selection for 

pro l i f ica c ' had be en pr e cti s ed d.n a ~articular 1e ·d for 

t ver.t - five yea.c s , no i ,.cre --s . i n =.itte· s i.e re u :::.ted . 

2:.i t:11 ( 1S2C ·c l i . 'S t ha t thic:: mere l y means t hat cTohans son 

· ad a c hieved a strain t i.1at m re or e s s bre:26. true fo r 

litter size . 

~tutt ( 194 ) i n r epor t i ng upon t ne r esults o p i g-

t e t i:.g i r: Pomer ania c laims t ~, t t he .C:de.t.sc i.w, e i n b reed f r om 

1929 to l Sc-6 h d s hor. n a n i ncrea s e i n a ver ag e litter size 

f rom 9 •s t o 10 . 1 :._, i gs ;:,er .Litter and t he i ,,1pr ove 6. Land. c · we i n 

f r om 1 - , 3 to l . 6 . In Denm2rk s i mila r i rr:])rove. ents uve 
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been me.de but it c. e ems ver r ikel r t n< ome of -l, i i l : rove--
- men-'- nt .. ~" 1~ ue not m rel ... e ecti ..:,0 t l, 

i proved l u sb·•11dr c • s , r i..lt i' <-; u · ckened inte ·est "10. 

f ol..1.ov. 
incentive i 1 p i 5 k. epi r...g , '. ,1i .. c. tu .. .... 1 : t . e i ti t u ti 

.i." 1- v.s , !"' i g c · s 011d recordi 1~ s c he oes . 'l ne D" n e , t o , 

recor r <- ucti oL n t 1e f o ' u its rec~uireo. f r t · e l i v e 

i' eight ga i 11 o. ..e :'O nd , f rom 2 . 7~ to 3 . 2. uni ts ":-:d a 

deer .. ~e i n t ' e t i n e taken t o re · c l ki.1.l i ng wei c·ht, 

p erc nt . The fa ct, t herefore , t lB t proli f icacy ha 

i.cre~se " my e , i n sor:i e p- rt, due t o t ne i ncrea se 

1. '· " u , v 

be n 

nutritive eff ici enc~ as \·: e l l as be t t er hu _1 a ndr y , directly 

i nflu e ncing t he pr e- natal morta lit~- w lici i s one of t he 

major li!J!i t i ng fa ctor i n t _e nurr.ber of i g s born i ;-;. 2. i 

fa rrow . : rmn ond ( 1921) • 

:....ckof1· ( 1936 re. art t · ,- t i n erma n.,· d:....ri.-6 t~1c I:ei:ioti 

1,ne f ertility of r i gs ~- s 0een 11creased f ro~ 

14 , 7 t o 17 . :-,_) i ~ ;,c.·· s ... v. ;)er ~ num , b 1, 11, i s ~~n1,e pl' 0D J .1.e , 

-c, , c: L 111 , e n mr. 1:,rus i ncre · s e hns · e en c:.__e to c.t,i,,~;lated :'..nte_;_•est. 

a r e b lt O.L t ... ~e 

i n ti tu;c.ion of t 1 e recor i: , · s yste. , i ! 1924 . 

envir nr..ent· · c 0ndi 1.i e1 s i n relation to recorde i)l'O "uc1,ion 

i1 ere ·es , n oubt se l ection f r t:1e i ni er:;. te ' ½.. · it - .) 

-oL ,Jeo · p- rt .L , t11e i . .::- ro -en e ,ts . 1.0\·. ever, t i'1.ese 

v~ ,1ces l · ve b e e .vi:· n,ner,t ~ .. s ,_)rob °;) .L 

p l yed a l1.e 1-,>f u. role , it i o vi•c.S t ha t t / .at iJ-..irt of v. ,2. 

· dv · ce ' tt. i t ~e..1.e ti 1 , u ~ te (.. .. ..1. a ro ;:ortio 1 · 
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oe . 

'.' hat t i.en i s:: , ound met h d oi selecti on, If t he 

size of litter i n whic h t e v, is born i.3 not d Vc...l.U c.,ble• 

b" i s f elec tion t : en it ma y be t hat t he boar i ~ a t · c1L .,_t • 

. t t ne !,)resent time und in t. e past, v.:..rious me t hods of ll;:;ii)lg 

g ood bee.rs as 1-.remium sires ha ve · ee ;ir·sc ti s ed . I n .:i\,ede 

si1 c e 19::'.8 , bo s c ~n on y be reg i s tered in t 11e .:i t te : iel' 

3ook i f t he7 a e ou t of sm~s t ha t have been officiali y 

t es ted <l nd ~ ve p"ssec a f i xe st ndard . 

u s e o~ bo rs i c ntrolled b : a com ission . 

I , ermany , . t , € 

Selecti on o · 

s ows i s b<l s ed unon per1· or ma nc e r ecords in Ge ',Ha ny , Derui .... r k 

and ;:;,, ede n . . n Engl nd t he p remium bo · r s e nt=, e L., in 

oper ntion , but selection i s babed u 1~on ph.enot:roe an 

;ios s i b le ~enot:v,)e . a c s c he e s ·p~ear to have resulte - . 

i n 311 i mnrove ent in s tock us. li t y out t uer e -i no apparen-t 

record of' a ny eff ect t ,at t nese s ire s m3y he.Ve e.-..erted u: on 

prolifica cy . 

Thus , ,.-,ch i l:e t _he-re i s a o.;ene-ral a cc en t nee of t :ie f ct 

: ; t .te :t' s L .e is inherited , se lection on t he fem le side 

ha not _...,rov ed hollv effe ctive r;hen useo. as · genera l p l a n .. 

7,~o e .:av signific ;:,nt c o rela+i on c : n ·oe cited a s betv. "' en 

c.an s _::i:nJ 6.au~hters . ~nd ver:v little attention s e ,~:ns to : a ve 

been _syed to tl~ se ec t ·on of sires on t he ir perform nee . 

It i s r ec. 1.iseo. tl1- t 1:,e .l.ect .... on c t-:. 1 s e ..1.d.o .. have been 

practise d. entirelv upon rolif i c a cv , s..: c l fa c tors a 

1 · · t h te- e tc . Ii.a v e 1.._v·, .J..i ~v , conforma ti n , re a ,:,ive grOi r · , 

11 c1i .J..u t ed11 the se ·, ective for ce a.id t,.erefore , .;i ecta cular 
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.,..;.....,.1in tlie l ,,.t ten ye -, - st.:.tistic,,.i.. tr1,k,tment 

.. ,tve Deen ~ ulie6. to V-c.1'iOu" d., 1:,3 an sun1e ,.ie, ·ure oi' t. e , 

i ,i)O ··tnnce of ;;enetic i,, ctors in j_i t t er p oauction 1 ,1s oee1 

de terr.tined . i.it:sh. , ·' nderson , Cu bertson c1nu JI. 1 ·uond ( .L920) 

esti .. :ate t:n::.t 1·· to 1-' oercent of t,1e v..:rii..nc e in litter 

size is due to so .. indivic.u lity . 

~ ·~ro c 1 OEe ~ttenti n is ~3yed to elec ' ion on t~e b i 

of ."'r ificc..c:· ., s ju "p.:e" b.l' ne si:.:. f j_itter , it ~ou 

t , ke -t e ~ to t ·: entv ve:::.·s t ncrease t he avera~e by one : 1
0

, 

( 194 "' ) v. ho esti:/\a t e t11at :... Dercen t of t he va rianc e i n litt er 

size i s du e to sov· individua it~, , but because of t he incidenc e 

oi' suc h fa ctQr as 11ealt11 etc . t.1 e~• c onsider t na t some\ ,1· t 

less t,1an t ~ is ~() -:,ercent is due t heredi ty . .. . 

L ' such is the case , t he 1 ~c k o~· significant ' c orrel:., tion 

bctv een the proctuc tion of succes ive ge,,eration s of · ni1 a l s 

i s readi l:· ex~, l ained , es~ecia lly as the bo· r mu t a l so n· ve 

an influenc e on t he pro i:.'.'ic- cy of t · e fe, l e p.:'Ob'en.{ f t he 

"Re,,· :ic... t .e aci.rr.ission tl - t t he 

sire is :'.:'r bau l - res:--onsib l e f r ha l f t he ge. eti e i nf _·J ene e 

u~ on itter' ize, Q.,nith (1::::: )', it cl ec; :io t ,-e em to l':.ave 

been poss ib~e to -nake :Jn/ :"rec i se study of t he absolute 

~- ~lue c e f the sire i nt.is espect . 

\ · t · t d of ""'02 __ ·env t ""sti· i-~-- bo· r~s i's l :1 u~teres .::.ns: 1-:1e . o .:.--'-'- , J ~ .-,,.. 

def!cr :.bed b;· :~udrjavcev , :)emovn and Grudev ( 1S27 in "hic h 

" t· t t'1e perf r11ance o;__· t 1e d~1..i..~l1t ers t>e c.ssumrtion is ms:ce .: :: -

is de::ived c:_ually f:c>o, th:! dam am ... t:1e s ire . i'his i 



or1:ir\§ ~1 ,.,o thesis · t~ · nc.. ;10 c l,en:--i:. is .. ade 

! .. fur t her co"lsi c..erati on is i,wolved i n ts1is c onne c t i o11 , 

and t :1.a t i s , , ,:13t i s t ~,e measl r e of perfor ma c e \' h i c h can be 

a cc en_,_ -'- ed f r .1url~·i· n:::._· , ·'.1e t '." e.,,._ o_~ no+. · - · _ ~ -~ . . , , _ an ani m i i s pr olif ic? 

.\Ud javc ev an' his c - '·. orkers defe:1 ' tl1e met l od of a c cep tins 

t ~e f irs t li t t er of a so~ as suffici ent ina i ca tio, of,.~ 

fe1·ti it;.- , c l , imi ng as t..e ir ·ustif ica t i on t : a t t ner e is 

~i g-11 c orrel::. t ::or be t 1·•een t he fi rst litter a nd S'Jb se;uen t 

li~e per f or~anc e . ~'ha t there i s such a corr e l a t ion i s 

SUP?Orted b" ."e i t h ( 193 ) a nd ,,,cP. ee ( 1 21~ . If t . i s method 

of as sessment of b r eedi ng v a lue i s sound t h en t l e proving o ' 

b oa s a nd soi. :s becomes a mu c h simpler busine ss _ nd s elec t i o 

0!1 i ndividua l per f or .. anc e c ould be adop ted r a t her t } 2.n t ·11e 

,,e r fo ri 1anc e of a n c estors . 
s ca l e 

· itn l a r ge~f3r min$ but i t i s 

sl:la ll p1·iva t e f a.r m \.her e t r.e 

g r e t er i m?ortanc e , 

Thi s met hod may be s-. t isfc. ctory 
so 

s ca r c ely . p~ l icab l e to t ne 

indivi du 1 p i g assumes a ;nu c :i1 

( 2 ) The ~ esults of I nbr e ~d i ng . 

The results of inb re edi ng up on prolif ica c y presen t 

ver~ def ini te ev i deric e in su p ort of t he gene t i c na t ure of 

this fea t ure . .li.:s a method of breeding -~aJs ( 183 ) , :1icPhee 

( 1930) , Cr aft ( E , ::. l ) , : .. cPhe e , Rus se l . cmd Zellar ( DZl) and 

°'fetzer e t a lia ( 19 _c, ) found t ha t inbreedi ng result ed in a 

r educ t i on i n l itter size a t birt h . I n oppos+t i on to t h i s 

v ie· "'re U,e re sults of r.11ghs ( 19:='2) J a cob i ec ·· nd i•. :c:; rchl e\\ s k i 

(1923) , ~odgson and CL,.rke (1934 ) , .' i tzoffy ( 1 331 B;y,,, a t ers , 

Cu l bertson a nd '{ammond ( 1924) and Hodgsen ( :25) i ho 311 



faile c. to f ind a c.ecr ec:se j_n litter .,ize it 1 inoreedi ng , 

but i n no case --~ ·as litter sL .. e increased mat eriall y ti10:..10, ' 

in a ll , selecti n \BS pr a ctised v ith tis end i n vi ew . 

Eckstaedt (19~8 ) s t a te s t ha t t i1e eff ect of inbreedin0 upo 

fertili t :r i c vari able , in some cases L prove.11ent resul tir16 

nd i n other s litter si~e being lo\ ered . 

01 

't'he ' t a tements of ., ent -:ort h and ~-ubel ( 19 10) , Cr ew ( 19"-'4 

and .:)mi th ( l Se ) in r egard., t o t he mode of litter s L e 

inheritanc e a r e i nter estin5 i n t he lig ht of t he results 

ob t ained in t he c rr;-;ring out of inbreecii ng \.ork . 

't'he \ ,ri ter a l l agree t ha t 1 r g e litter s i ze i s i ·nheri t ee 

as a r 8c essive char acter . They do not haz-.;1 r d any guess as 

t o hor. mbny fa ctors are i 1"cvolved , but .3mi t h ( 1S 2 ) doe s 

~emark t ha t t he inheritance of litter size is not very 

co··1plic· ted . If l ar ge l itters are dependent upo r ec essive 

f ~ctors , t hen , i n t he cours e of inbre edi.,..,. one v·ould expect 

a t leas t a few outstanding i ndividuals . Thi s i s not 

unre · sonable sinc e ot~ er ch· r cters similar l · dei, endent upon 

recessives suc h a cleft pa l a te or a t resi a - ni are usu l l y 

unearthed as a r ecult of t hi s me t hod of breeding . .i{ov ever , 

t here is a t least one poss i b~e expl an tion f or t his fa ilure 

of segr ;ntion of t l e factors concer ned v: i t h l arge litters , 

and t· is i s found u l&:e in Wi llham ' s ,·;or k (1938 • '· illh m, 

as r esults of ma tings of inbred sows to unrela te · boars and 

inbred boars to unrela ted s ows , c ons i der ed t ha t t ,,e small 

l itters produced b y inbred matings were not ue , to l e. ck of 

ov· s hed bv t he sow, or l a ck of fe:l't, ilj_ty on t h e part of t i1e 

boar , but sugges ted a concentration of f actors · 1 ic i1 i ncreased. 



(,2 
the pre- !"latal mortality of t ,.e f er•tilise " ova ~, , d f eti . 

Hammond ' · \--ork ( 19'.:.l) on the i1 cidenc e of mor ta it.: in uterci 

lends further point t tnis r,or k , a does t i1a t of .. ::.r\-.ick 

( 1928 , :,nd to a lesser e),tent a s i ,,.il· r project b r Cr ew ( 19.c. 3~ 

; .ammond ' s results ( 193Z) on foetal morta lity i n tv.o inbred 

strains of rabb i ts m-'\ be cited s ctdi tional evidence of' 'Lne 

i mpqrtance of t his fa ctor in t he number of young born in nJ 

birth . All t he above vorkers s tress t he importance of 

_re- natal mortality i n rela tion to the number of p i gs born 

i n a litter and it may be t hat in t he cases re~:orted ,.·;here 

litter size i s reduc ed by inbr eeding , t here is a c oncentration 

of tne r ecessive factors pis stul a t ed by Crew ano Smi th as 

being responsible fo r l arge litter size , -out t he c onc entr ·· ti on 

of r ec es ive letha ls i s even more i , portant auo. judgi11o by 

the a c tuul number of _igs born tot e s tock , prolif ic c, 

has been redu~ed or a t t te ~est ke~t normal . 

_he truth of t he above suggested explan~ tion c o;,.ld 

be tested b · t e sla ughter and exami na ti0n of t he uterine 
ror 

contents o:t' sows inbred" severa l generations, · nd i f no 

s i mila r explana tio n appli es , t hen i t bec omes r a t 1er d i ff icult 

to see t he justification f or t he suggestion tha t l ar5 e 

litter si ze i s dependent upon reces s ive fac tors . 

In t Le lie,:ln, of t _ '- z.oove v.ork , it .i s evident t -l- t l !. 

any study of _ rolif icacy ';.e are conc erned. v,i th a t lea st 

three major sets of fa ctors , namely t h se a1·re1.:ting t he nu.-.,­

ber of ova shed , t he number surviving of thos'e fertilised , 

t he latter fea t ure probably dependi ng upon both heredi 11/ ~­

and environment . 



C:,3 

It :seems like ly tha t the i mprovement in pr olif icac y 
I 

obtained in s evera l Europea n countries i s l a r gel J t he result 

of i mproved husbandr where fcnming t ends to be i nt ensive 

and l abour more plentiful t han in Kev: Ze l and . At the 

same time appreciation of t he p rt p l ayed by the sir e i n t m 

i nheritance of litter s i ze has not been g iven due consider ­

a tion , and se l ection 01 the fema l e s i de on perfor nee nd 

t he ma l e side b progeny t e sting shoul d be f ully exploite<i 

toge t her v· i t h a hi gher standard of feeding , housing and 

handling of breedi ng sows , if consistent and appr eciable 

i mprovement i s to be a c hi eved • 

. esults from t he College herd . 

study OI t /1e records of t 11e College herd was m·· de. 

Unfortuna tely i n such a small her d , it can hardly be cla imed 

t ha t any s tra in or stra ins have been devel oped a.,d boa~··s 

"bought i n 11 as well as others bred in t he herd have been 

us ed widel y . The result is t ha t whereas t ne fema l e lines 

may be arranged a ccordi ng to t hree f oundation s ows , t he r ::, t her 

promiscuous us e of boar s h s des troye t ~emr identity as 

distinct f milies . Then , too, the use of 19 boa rs 011 57 

sows i n 13 years h"!~ 11ot "!llm·:ed f o:!'.' a!ly g re :.. t number of 

daughters from any one boar t o be kept alt hough, of course, 

no daughteJ1s viere retained for breeding i n t he case of 

s ome sires and s evera l from others. Consequently any 

analysis on statistical lines becomes impossible. 

I t is interesting to obser ve just to wha t extent 

s election f or litter si ze as hac5. an effe c t u:ion i1 cre.ssi ng 
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Table XXIU 

Comparison or size or litters 01· sows culled in respective years as a result of 

death ( ·11, age';.t2), low production U) with size or litters or sows retained in 

t ne herd ( 4 ). 

1') ;.lj/ 4 ·1 '))4/'.:5 1') ) '.)/b i '--}j b / ] 19)7/ "d 

1 c:. ) 4 1 2 ) 4 1 <:'. j 4 1 2 J 4 ~ ) 4 

NO. sows. - 1 1 4 - - 4 b - '.) tJ 2 - tJ 11 1 1 2 1u 

NO. J.itters. - 1 1 I - - b 1U 1 - '.") , ) 2 - 1 ) 19 1 1 ) 19 

NO. pi g s born - I ) be:. - - 41 1U4 11 - )) 1 -u 1'.) - 1 U 1 '.)tl ) j 2j ib2 

Mean litter - I j tJ. tJ - - b•tl 1U•4 11 - b•b 8•7 J• '.) - tJ . / ts . j ) ) J•b tJ • 5 
size. 

19)8/9 ·j 9Y-}/ 4U 

2 ) 4 2 j 4 

Age':C Here a SOW is regaraed as agect 1 j 4 1U 1 - '.) ') 

arter pro ducing I:) litters. 4 5 ·14 2 - tlcl •i~O 

tJl•U I •U tJ • b (j •U 12•u - ') • I c3 • U 



1,he prolif ica c in t e cour ::,e oi. c.he herd1s p.e~e.1..op ... t: •• 1.,. 

Thi s i s shov.n in Tab e ¼Xill. 

Table XXIIIis not expected to re , r es ent a comprehensive 

picture of a basis of selection . I t is reali sed t hat in 

any p r actica l s electi on the supplementary f a ctors of 1 urr.b~1~ 

equq lly importan t v.i t h litter s ize i n deciding Vihe t her or 

not a sow v. ill be retained i n the herd . For t his cons iderat-

-ion , hov. ever, it is not important to kno,·. v;hy the s_,v: i n 

t,he r espec tive years v:er e culled . It, i s suffici ent fo r t he 

pr esent purposes t ·1a t t:rie broad. rela tion of litter ize to 

culling practic e houl d be shov. n . If i n any ye · r , t :ne , ean 

litter size of so~s culled does exceed t ha t of so~s retaine 

a · a ctually happens in t 11e yea r 1906/7, 1938/ 9 and 1939/ 40 

then it may be assumed t ha t in t hese year s selection on the 

b sis o other i mportant fe a tures s0 c h s mentioned above , 

did not coincide with selection f or number of pigs born per 

litter in the case of the sov;s concerned . 

It may be a r gued that t he ~se of s iz e of litter 

farrm, ed by so-..•,rs , only \'Ji U:i n t e :,rec:.1°s considered i s not a 

true ·mea sure of their productive capacity . This -m_ay v;e l l 

be true , but on t .. e ot er hand , i f any g iven sov; s hould 

farrov three good litters and t hen fa r row t v., o ve,. y poor 

l i tters it i s natural t h t .selection will be i nfluenced by the 

':lore 2~ecent performa ces r a t11cr t h :::.n life - time record . 

:.i;; s ho m i 1, Tab.i.e XX.lll , i n ±:'our out of t he seven se s ons 

co ns i c5.ered t he reta ined S0\' 1S show a hi gher mean litter s i ze 



t h· n the:. t of.' the culled s \, • In tv.o of t he t hr e 

remaini ne· cases t ic po i tion i s rev r...,ec'. ut t.1e clif'fere ce 

i not great . Further in tLt- 1'2~ '6/ 7 sea son t lJ.ero \.e re 

thirt:· four litters fa rrov.ed v!1 ·1e in t.ue 1937/ o ·ea son 

only t, .ent · f our \':ere L ffro\ :ed . Culling Vl-:1 , t i,e.c'"'fore , 

L ,ir l · severe no 2s i s ,~u i te natural a large rr orti on of 

t he r e t c ined so, s ,. er e f · rst l itter O\', s . n fact e i ght 01.' 

t '1 p o ·ib elev en fer v: i thi t his class a1 -- t .. e e eic:: i t 

roung ws - v e r aged onl r 7 . 1 p i g s per l itter . Tlii s m 

1 ell B C L O nt for t t e sli g ht d i crepa~c · in litter size 

betv.een t he t v o cla s es in t he season l S00/7 . he 

di fference in t he case of t he 1£'28 / 9 season is ga in mall 

and t h e s ame contributing fa c to r i s i n evid ne e i n t ·1at 

e i ght of t he fourteen l itt ers f r ro\\ ed in t hi s sea son by 

t ~ e sov: r e tained until the fol l O\·.ring season were fir.st 

litter s . 

It i s s a fe to cone ude t l erefore , t a t selec t i on on 

li~ter s i ze has been u sed in t,e Colleg e herd to t he exte t 

~ossible in most corrmer c ial herds , ~here duE c ons ideration 

must a lso be giv en t o o t her i mportant economic factors of' 

produc tion . 

In electing c.nim l on their a ctual p rodu_ctioL , i n 

t his i ns t anc e u_on t he number of p i gs born p er l itter , it i s 

renlised t ~1a t t he selec ti n i s hen._, t :',vTJ ic . s i r: t h e 

c a se of C~iry stoc k se l e ction b ssed uJ on butt~rf t · ~6 milk 

production r eco:::-c'.s , e11vi:;.~cr,.rnenta l f a ctors p l ay an i m~:orta s1t 

part i n de t ermi ning t he level of p~ o ' uction a c :i1i eve6. . 

The n- · ture of t hese fa ctors and t :1eir i nportanc e :iy ve a lre aciy 



:;:nas::,u c"j 2.s "'·. :iber borr, 

r eec.i :-ig s o. · i s ::el .ct ec i s 1,ot \::. i 5nificantl·· corr e "" -:-.1:. ,____ 

, i -'- :, t :.e ~r ductio ::; of t::a -'- s i. , ::::?::d too, c: ::.. c G a ctt:.3 1 

s 1 cti n f J" gr e. ter _;'r l:i f ic3c:· be cori'l e s ;. ce ec.L ; l r 

d i f ::'icult . I f selec-'-i n co~ e ccnf i ed. D ere. y to e 

feL~ r e , the potiiti on mi g .t bee s • to 

' ::.£1,_.c), only ·L , to ;: percent of -'- ::e ve.ri . ce in .Litt r s..,_~e 

i inherit ed , p rogress ·: ill not be srecta cula r unless 

i 1 crea s es ::' lcr.c a curve cf ge~uetric pr gres i n ~s t .. r 

t'.:an ari th::-.etic, as , o:::io ::;'/.s si ty i ncrease s . 

.i-\..S i·.- .:.11 be s e e, fron Fig"\_;re III , t ]10 g h s e ection ii 

t i-:e Colleg e herd ~1c:. s been to an s:;;preci a le extent a i u:ed a 

increa sing; ave:- ac· p m -t:ction , t. e r ~sult s a re very vari able 

r2.ngirig· -fro!!i 7 . 8 t o ';:, . !='· i g• s born p e r litter in t ne e i c. 

19 ~3/ ~ t 194C/l . Even -cceptin6 t he r eserva tions out-

linec auove , thi s re sult i s aisappointing , a . d in r· rt 

ex? iore t ~e :;: s iti on ::u:' -'- her t he prodt:.cti n f ti.1e daug. te s 

o:: :our ) crs ·:.:1ic h hav e b e er.. ::'airly ext ensivel " u s e - i:: t':1 

~1erc. ·, c.s lotte6. in r e l a tion to so,.- - n t 'aug·1ters ::' -'-.~.e e 

8.~S . Thc..s e r esu lts a r e sho·.-. :1 :i. !" Fi g-..ire :II . 

Jnis ? i §ure :i. 2 i n t ende d. t o i nd icc.:te a ... ' erid , c. 10 n 1, 

an abso l ute condition . ~he s ires tra- t ed m- - r ~a~ not 

si:.o· n nere s i r c e va rious (:_t:c,l:i.f;',·ing ::actors may 1 · ve be en 

i r;_volve - . 
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· ._r not cc::s:ide1"'e - . 

r€ ... t.:lt 

-- '--~ ~t;.te c ~c.it:.0:1. 

, i e ~e cf i .; rt. ne e 

_.,, 

i:::..' :.::er:ces ca~, be 2. 110 e sis 

s::. ti 

,.~:s eve_ c :.,e to s :: e e::'( t.e t i n t ~,.e case o.::' sire 

, it· , t ,.ei:;.~ res::--ec ive <'.-:.s i .. ~' i gur e . Yee r.eve:- i:ro·ucers 

i n t 11e ~o2.~eg-e r:.erd . 

er-v:...~ r.r:e!!t ::. n-.riable , but e. ami1:ation it ;··a f :.::nc. tr: t 

ti:e cuc t i n " :~r ci.:10 .J.. · 

p ·e .. t.er .,_'.can t." t c-_· he::.~ sisters :..1. t i:::e .'.;o :i.e.:: e ere. · :10. in 

no case ~as it ar:reciabl· lover . 7ron1 t.1e p int o'f v · e\. 

f a ccur c · -'- i.1ere r:1a; be some c.o·:bt so 1.:t t .,e r eli .ce t: at 

Gay e pl-ce · ·on t he ~i= e f lit ' e s reco~ded i: the her~ 

boo-s . 

sue:: ~co ... -s 
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1 - :1e breeo.er s onl. :-c2 :_.:3 t E< .:--· .t.-:> r _:,, e li t t,ers or t ... t t: e· · 

ar e i nc ine ~o ad p t a sub,:,le : or ~ ot adve r ,:,i i 1~ t 3eir 

st ck , u ,:, suc i: :. ;.:oss i b ili ,:,y de. es 1 t see:r, t api,l Y i 

t he s e c .ses . 

If t~:e above objecti ons a1·e ~u s1,a i 1edi" t l:. en t 11e 

i ,1clus ion of sov·s no-.:, i :r.. -.:, r,e Coll ege her d must i troduce 

t v:o seri ·s s ·..1rces 01' ins ccur a cy and ::'or t l is reason t :1 

ac.vant .::.ge of a dc itiona l n:.imbe:~s rr1::1y b e la r -·e l · of fse t . 

~v' .sver , t: :e pos itio n ~6 presented i ll i-, i §.ure s I V anc. ·,j 

·oears oet t he tenta tive conclus ions a rriveo. t from s ·.:.udy 

of ? i gure III ; boar~ 291: a nd 9~55 have s ~red d u6 : ters 

v:h se averag e litte r s i ze i s def i nite ly 1 , ;er t han t hat 

o~ -.:,~&i~ re J ective dans . :Soa r :;::s24 a lso s :1ov.- s to a 

d is · dva ntag e and sired 6.augi·,ters v. !10:se ave .. 6 e l itter size 

wa s 2.ppreciably lo'°. er t ha ~ t :cat of t he s ov;s t - \:hi c h h 

r:a s nated . On t :1e ot he r i1ahd 6aughters o:: s ho,: a n 

i ncrease over t ·1eir d c.~ .. s i n l itter prociuction . 

It ma~- be sug6ested t n& t t h e s o~ s ma ted to bo r Z--:.55 , 
i 

. :,V::.n.c, t he lor: dVer E,ge o-: p i t s per litter, :;:,ut t hi 

sire at a c.::;..scCvant age i n re spec t tc t ~1e ab s olute l itter 

s i ze c: ~::. s d3uz hte:-s . ~ro~ t~e g enetic point of vie~ 

t his is probab l y not t i e ca s e in t ~1a t i f t he c"tam s 

:::,:::>06.uc e smaTu litt ers 3 S a result of r e l3. ti ve heterozygosi ty 

i n re,s:a:--d t .favourable anfi unfavourable g ene s , tnen ny 

boa r rela tivel~· homoz;r,:--ous f or t he g enes favouri ng hi5h 

prolifica cy y·ould snov. to advE>nta 0 ·e \':1,en ;:na teci to suc h 

T:1e pos s ibility t ha t t ~e g ene complex of 9455 Vi s 

simila r to t. _a t of t :1e so\·: s to \·,hi ch he wa s ma t e · and t ,_a t 



un i ke l :;· to :!O l d over = ~1r c. i.i:'1 erec11:, so· s . 

:i:t is i nt er~ ~~ frc . . 1:,.e ;o _nt o_ vis - S.:.O , 

rir~ t.ar:c.arc.s t.1:. t , , . 
.J.. J .:.. 

:'ie• , c.r:d a _fo , litter s s ired · ~: .. i m c.ttcti::1-ecl 

Oc..i ' ~8:c , :1 t :-.e ther :iaud , 

o_· ints \;as ,t. i te 

in:fe:"i r , 3.::,.:; t:,i s .. a ".- · .. e .tl serve as a::1 i,o ·cati on o:.. t :-;.e 

:1ece s it~- o_ ::--•rovi . ..,E. boar s before ~c ce_ ti. 6 t .. e . cs 

::_::,re:1 ium 11 sires ,:..;.' sue ·. e. scnen: i s i :,stit ' t ec":. in 1:,~is 

country . It is ~.,css i b l e , oi' cour se , t l,::.t ·i.- •• e ::->r genJ of· 
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· .. ien ts.rift, ' 

ano. c ::1 r cas -_ua .l.i t ::,- a1:, ~illin; , e i Eht ·, er e ccn i dered . 

o:C L ·1e Co llege he:::-d it ,;1a ; be aid t,-:.at : -

( a) se::..ection of b reedi ng- so•: s on t i,eir ? reduction in 

reg81·c. to .,_i t ter ... s bee:1 :-ractised , if not in t ens-

ively t :1en a t l eas t ar: a~_r-ciab le extent . 

b) _.:,.ve1·a~e herd. p:::-::>du c tion ha not i;1- teria l l y i nc rec:.se" 

over t :e :;:: rice. l , ::: ::: t 19L: l 3S a result of t.t...is selec t i n . 

( c) ::: t, is not .. ·no·:;n ' '~:or: ··:::ct basis s i res :;i:.1rc:1ased. or 

kno\;n t h9.t t he oasis \:as not the ;roli fi ca c? of t neir 

(e.: I t ,.ould appec.r t::-ia t of t ~:e foi..: r b a rs trea ted , t. ee 

hav e :i:ad ::: le•, ering effect U?Cn t:1e i1erd av er3.ge a::d :;~on 

t ::.e '"' rod'..:c tion of their d.R;;E :,ters in re l at_ n to t :1eL dams . 
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Cne boar o~ .,_~1ose com:id.er c3. d i " _,)roo.u c e an im rovene..T1t, 

:iot on:i.:- in t21e , rolificac;/ of . s 6.aug ' ,ters ver t neir 

can,s , '"'ut also i n the here. verr;.~e in the season 19:::_9;,;_ 

Y:: en litters far:,m ed b ,- i1is dau;;1te . s constituted 

• erc ent o:: the total ::~rr m. i n5 s for ti iat eson . 

(::) Sinc e selec t i on o::' dam s must t ake a ccount of several 

fa c tors , a::-:6 s i nc e , therefore , selection on t · e b s i s of 

litter ~izs is curtailed to a grea t er or lesser degree , 

it i s i:t:;,ort·.nt that s ires should be t ested before being 

used '.': i de l y , as a :ne2.ns of more sure.Ly incre2. sing t he 

effec t of t ha t part of fema l e selec t i n ,,hic h i s concerned 

·.-. ith p_oli f ic a c· -, i n t· 2.t , of t:e sor;s ··ept fer;er a r e 

lLcely to fall belo\': t · .e standard se t by t heir da, s or 

b~' the ideal of t he produ cer . ~hese conclusions a~ e , 

of course , su~ · ec t to greatest attention bei ng ai~ to 

envirorunent -.·1hi ch is s o i m:;iortant i n deter mining .. i tter 

si z e by a llo,, ing or inhi b iting expression of inherited 

productive ability . 
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".:HE LFL El,CE F A3-S OF : _-i:: S ·\ 14a 

'::his stu 'y wa s made w.ith 196 litters co_ taining i n 

al l 11 29 pi gl ets . T'h c:,a.:i:age_,1ent of sows about to fa:::row and 

far r owing in the College herd invol ves t he prese_1c e of an 

attenda_t a_ all times during the pr oc es s . However , i t is 

p r actically impossible t o fulfil ti i s c ondi tion and often sows 

f arron p i gs , or even w 1 le litters i : the ab sence of t h e pi g-

. man , and f r t __ is reason ·.t-' i ,;s f ound dead i n t he pe. under sue 1 

c irc UJ. stances may b e rec or 'e· as being born ·ead when , i n f act, 

at tent· on i i' eoiately afte:t i rth mE.Y , ·ell ' ave s av ed them. 

·1v i t h ol 'er so vs which of~en b e cO! e carele ss and clumsy, 

es eci ally during far ::.· owi 1g , thi s -:iey e a c ontri ut i ng factor 

to t he hi h i:1ortality recorded as prenatal: 

The data r el ati ng ·to the College herd are pr esented 

in Tab le &XIV 

TABLEXXJV 

Data s howing t h e nwnber of p i s b orn dead per lit t er and the 

pe 1..· cent age of dead pi g s of al l p i ·s b orn,in succe s s ive -litters 

1 to 8 . 
Litte r Number . 

1 2 3 4 5 6 7 8 
_r o of l itt ers 64 43 29 20 15 11 8 6 

;Jo of pigs bor n 488 334 268 182 i41 92 69 55 ib :;_q 
j· 0 dead 4~ 4 1 3-5 19 31 22 19 16 ':t...lS 

No <iead p er litter . 65 . 95 1. 2 . 95 2. 0 2. 0 2. 4 2. 6 

p d ead 8. 6 12. 2 13. 0· .10 . 5 22 . 0 23. 9 27 . 5 29. 0 
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It was felt that , as all l i tters wer e included in 

the ab ove table and since many sows arc r epresented but onc e , 

t he trend r.18:f i1a -e b een exa=:e r a,te , and f or this reason Tabl e 

XXV. was pr epar ed. This t able relates only t o the l itters of 

sows ,~hich have farro\ ·ed at l east five lit ters while in the 

her d. 

Table XXV. 

Dat a showing the numb er pf i gs b orn ; the total number born 

· ead , the nULJber born dead er litter and the ercentage of 

' e ad pi gs , b a sed on the total number bf pi 0 s born , in sows 

farr owi ng at leas t f ive litters . 

Litter Number. 

No of litters. 15 15 

6 7 
8 

Total No pi g s b orn . 122 119 

3 

15 

151 

4 

15 

138 

5 

15 

14 1 

11 

92 

8 

6 

55 
No of pi rrs born 
dead. 
Average No b orn 
d ead pe r litter . 
.% born dead. 

11 13 11 12 3 1 22 19 16 

• 73 • 86 • 73 • 80 2 . 0 2. 0 2. 4 2. 6 

9 . 0 10. 9 7 . 2 s . 7 22.0 23.9 27. 5 29.0 

There is a sl i ght di f ferenc e in the values f rom Tabl€ 

in the case of the second , third, and f ourth litters, but 

the es sential f eat ure of the rise from the fou:bth to the f iftr, 

litt ers i s pr e served. It is evident there f ore , that with 

i creasing age t he nwnber and perc entgge of s t i llborn pi g s anc 

"dead ~t birth " pi 6s shows a marked i·1cDease , an increase 

w ich , from this data , is ver y :-i;ronow1ced between t he fourt h 

and the succ eeding litte rs . 



':'hese resw.t,- a r e ir. lrnepir~ with the r .;; sults of 

other y; r ::-:ers . Si :.clair and r r t uck ( l ., 2 ) report that t he 

a:;:e f t, ' e so\' Sc;.,:".lS to b e a f 2.ctor i 1 the production of 

st::.1 1 orn pi _;s , advanci. €: a
0

e b ei:.6 associated with an i 1 creas1 

i the P-=rce1 tage of pi bs bor:1 'ea<i . T. is opinion is shared 

b;'.{ .,enzies Kitchin ( 1937), Krizenecky ( 1937), a.ri' Cari.niche.el 

an Rice ( 192 J. In n case ar 3 any Su,£estion~ a-iva.nced to 

explain ti,is increa se in still- boc:n pi _::; s a.'1d no read;v 

ex~_ a!'lation :res ents i.,_self . 

Th e Influence of the Si:t:,e f Lit· e r ?arrowed Upon the 

},:ortc.lity ~e.te . 

n account of t· e , er y few sows farrowing less than 

four _ i gs per litter it was S.::.ec i ·eo. .,_ o eli.:i.ate ti.1ese from 

t : .e stu<..:..y , _e ::.Ying 17 litter.,, conte..i.ni ng 1533 _ i g s born of 

,,-,-:" .:..cl 205 ·c:er e bor n 'ead. 1'ableXWl recorcis i1e results o tai.n­

e fro: .. t e a1°ran5e_ ent of ti1e · 2..ta .• 

JABLE XXVI 
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No . bor n per No. Litten s . No. pigs . o. pigs )t, dead. 
litter . dead. 

4 7 ~8 3. 57 

5 10 50 4 8. 0 

6 ·19 114 16 14.0 

17 ,::5 175 <::) 13. 1 

8 <::4 '192 24 ·12. 5 

9 jl 279 :29 10. 4 

iO 23 230 32 13. s 

11 2 1 23 1 35 i 5. 1 

1;,. 13 156 cB 18. 0 

13 6 78 13 16. 6 

To test the s ignificance of the observed i ncrease 

in percen t ar;e of s:,ill-births with increasin'-' l it te r size , 

r e._,res s ion a nd co ::.0 r el at i on coeffic i ents were calcul ated as 

b elow. 

X y 

4 3. 6 
i 8. 0 
0 14. 0 
7 13. 1 
8 12. 5 
9 10. 4 

10 13. ·8 
1 1 1 5. 1 
12 18 . 0 

J.J. 16 . 6 
85 125. 1 

sx = 85 SY = 125. 1 

- -
X = 8. 5 y = 12. 5 

sz2 = 805 SY2 = 1727. 0 ' 



(SX)2 /n 

sx2 

= 722. 5 

= 8:2. 5 

SXY = 11 59. 6 

( SX ) (SY) /n = 1062. 5 

sxy = 97 . 1 

(SY) 2 /n • 1562.5 

sy 2 = 164. 5 

Sy;y/sx2 = 97 . 1/82. 5 
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= 1. 2 regression coefficient. 

r = Sxs / / ( sx2; ( Sy 2; 

= 97 . 1// (82. 5; ( 164. 5; 

= 97. 1// 13, 75 1. 2'.9 

= 97 • 1/ I 16. 4 

= . s342 

d. f . = 8 

Highly significa!1t at the 1~ p oint. 

Discussion. 

The increase i n percentag e of stillbor n pigs with 

i ncreas i1 c- litte r size is especially i nt er e sting when con­

si .: ered i n as s oc i ati on with the r esults of studies on the 

influerc e of litter siz e 0:1 bir t i, weight . Scm.id.t, Lauprecht 

and ~0
0
el (1 926), Johanssons (1 93 1) , durr ay (1 934) and Axelson 

( 1928) agree that t ere is a direct inverse relationship 

b e tw e en li t, :. er size and i :.di vi dual b irth weight . This would 

indic•ate that all t he menbers of tl e litter are affecte.d by 

the reduced i dividual food s p l y , if we regard nutrition 

5,s the limti n
0 

fac tor to "birth wei 0 h t . 
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McPhee a.rid Zeller ( 1934) report that the average 

weight of pi g s b orn dead was gr eater than that of pi g s born 

alive , but Carmichael and Rfoe (1 920 ) favour the opposite 

conclusion , ahd Haines ( 193 1) working wi th gui nea pi gs found 

t hat the birth · ,eigh t of s t il l b orn ani mals was b elow that of 

ani mals born alive . .i-ioweve r , while Carmichael 9--Yld Rice 

"' included im~ture p i gs i n t heir average, McPhee and Zeller do 

not s pecifically mention t hat t hey followed t h e same sy stem, 

t h e diff erence vetween t heir nesults, t heref ore ; may not be 

real . 

If, as stated ab ove, t he i ndividual s of l arge litters 

are penalised in utero by ea ch receiving a smal ler share of 

t he availab le f oetal f ood suppl y than would b e the case if t he 

numbers competing wE; re f ewer , t h en i t :ils reasonable to a s sum.e 

t hat , as growth rJr oc eeds , t hoo e foeti which , by virtue of 

t heir posit ion in the uterus or in relati - n t o their lit ~er 

mate s , or , <in the other hand , be cause of their eneti c con­

s titution , t o mention t wo p os sibilities , a r e unfavourably 

place d in regard t o the increased competition fo r t he ava __;_lablc 

f oo d suppl y , will s uccumb . 

'l'he ossibility that the stil lborn pi gs may be larger 

t han t r.. os e b orn alive l'.'.18.Y actually be cause and effect, because 

'Ni th tre limit ed foo d suppl y t he 6 reate r size of t he se pii::; s 

,1ay , i n fac t , _pr ove a di s a·oility i n that their requirements 

are l o.r ge r in proport i on . Alt er ately , they may succumb on 

a c count of difficult part ur i t ion. Unfort unately t here i s no 



\ ' ay of decidi1 .; t· s point and so any ..:.iscus sio. mus t be 

conjectural . 
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re r - ts of othe r worler s su ort t ~e co clusion 

t ·1c:..t with in reas.::.n,; lit er size t e e rce 1t age of stillbi rth s 

i! cr t:i ases . ac:micha. 1 ' · 1 ice { 19 20) r eport that l it ters 

elow t e ver g e in s i ze contain 7. 7 er cent of ' e z.d p i
0

s 

a ' tl1os ao ove , 10 . 5 er c ent . The re sult .:'.' or litt ers of 

t' e Coll e_:;e · erci. fo r co. parison are, 12. 1 and 14 . 1 per c ent 

resp ectively . .,'.cPhee and Zeller ( 1934) give 11. 7 p ::: r c ent as 

the ve.l ue fr still-~irths i n lit t er s of 1, 2 , and 1~ a!.d over, 

while other lit :,er s avera.-ed 3. 9 pe::.· cer).t . Thes e last results 

ar e i! close ag:::'ee:,1e::t ·,vith tho e of Pod! rads.~r ( 1937) who 

~ives 25 per cent f or litt ers of 17; 10 ~ercent for litters of 

2 and the 10\·, es t v alue of 4 per cent for l it t ers of 6. The 

r esults obts.ined y . '.c?hee and Zell er and Podhradslq cannot b e 

c_air. e d to be in cor::rplete aa r eement ·sith tho se obtai ned i n the 

olle6e herQ. . T.:eir inclusiQn of litters containin
0 

but one 

· nd tw o , igs r1ould s ee_. to be opc:1 to criticis1:1 in that, such 

lit;.er s · ' e exc e~ ti al ai the conditions a s sociated with 

t.he!n mcy re a sonaoly b e co1 si · red as i f fering fro.1 those 

rtai :in:; to lit ters of lc.r,:ser size . Eaines { 193 1) s uggests 

that the i1i gher percenta
0

es of s til l - b i r ths observed in these 

l it ers is 'ue t o the ·ir1•icul t part uri t ion resul ting f rom 

the ~a;rge s iz e o~ such pi ~s . 

Thus , while ther e is asr ee::::ent that with increasin0 

li t,ter size the p:.. rcentage f still- b i:!Jths :tises , r:ith the 
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qualifications obser v ed by :,:c ee and 2eller , and .?odheradsky, 

i res~ect to -it ~ers o' 01e a1d ' \ 10 , t le clo se associ ati on 

b etween t' e t ·;:o featU1° es as sl own in thi s tudy s ee::ns to be 

r ::..t 1er exc e tional . : oweve:· , it is safe to co elude t hat in 

,;e: eral , inc1·casing litter size is as sociated with a ri s ing 

ercentage of s til l - births per litte r . 
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The data for t hi s study were arranged i n cl asses 

acc ording to thr ee seasons: Dec ember to March inclusive ( 1), 

April t o July ( 2) , and August to ! ov erriber (3) . Litters 

farrowed in the years 1934/ 5 to 1939/ 40 wer:;e treat ed. 

Previously , by an analysis of variance , it was established 

t hat no significant difference in size existed amon2 litters 

far r owed in the three seasons , and so, the influe1:ic e of litter 

size upon percentage of still-births can be safely i gnored in 

this s tudy~ The data were treat ed by the chi- square technique 

us below::; 

Sec-s ons 

1. 
2. 
3. 

No . pi gs 
born. 

No. pi gs 
Dead.. 

X 

89 
87 
40 ~w 

sx = 216 

p 

20.3 
25. 3 
EJ 

Products. 

pX 

·18()6. 7 
2231 . 1 
492. 0 

45~9. 8 

x2 = ·1oo (SpX - pSX) 
P ( -ioo - p ) 

= 100(4529. 8 - 4226) 
19. 5 (1 00 - 19. 5; 

= 19. 3 xxx highly significant . 

d . f . = 2 

It may b e concluded , therefor e , that . the ·August to 

Tovember period is most advant ageous i n regard t o the percent­

age of stillb orn pigs , while April to July is worst . 

Discussion. 
There appears to have be<.;n l ittle attemp t, ·t,o st udy 

l 



Page 83 

was not 
captured 
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t e enviro1 .. e 1tal factor s ef::'ecting r:1ortality at bi r th in 

i g s . :ci,iee:~an ( 1937 J report s t e f ollo\'ling perce tages 

accordi. g to the season of farrow . 

1 :c ,leel<:an. 

J une - August 

;o Still - b orn . 

Septe~ber - ovember 5. 0 

Dece .ber - Feb r uary 

;,:arch - , lay 

6. 7 

12. 5 

Present work . 

April - Jul 25. 3 

August - ,:-overribe r 12. 3 

Dece1ber - i arch ~0 . 3 

Since the periods do not c ompletely coinci de a true 

c om ar i s on is difficult , but althou,;11 the values for the 

Colle:::;e herd are i1i 5her t· an those r eQ'orcied by McKe ekan , the 

tr end ap ears to be ve _y si:;nlar . 

11orri s an· Johnson ( 1932) pr esenti:!:.6 r esult s fr om 

ex_pe ri.ie ts with r ats pr ov e quite co. elusively that poor 

nutritL :1 will cause a drastic r educ tion in litter size , but 

no ment ion is Dade of s t il l - births i this c onnect ion. , 

Haine s ( 193 1) worl<:in
0 

v:ith guinea pi g s s tat es that the 26t h 

da.y of gesta· ion p eriod was t he si
0

nificant t i me upon which 

the pe:::-centag e of young b orn alive depended. The l e ngt h of 

t he -estation period i n the gui11ea pi _; being 68 days , the 

26th day approxima t es to t 1e 43r d day o t he e s t 3. tion period 

of t he pig • . aturally , a s Haines p oi nts out , the i nfluence 

of any adverse condition is effective over a period of tin e 

and not. s i mply rest·ricted to this particul a r day • It was fel t 

t ese re sults of Haines might well b e applied to t 1e t hat 

data av· il ab le for , or tali ty i n pi g s , but various pr actical 
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difficulties nalrn t his i;.1pos si ble . The lon~e r ge st at ion 

pe r iod of the pi b which means a longer per i od over which 

adverse or favoura: le influence s may operate.,- :i.. ack of detail­

ed records of h eal th and food consumption of t he sow over 

the major art of pre
0

nancy , and t he fact t hat no r eal 

control could b e exercised over the t emperature variat ions 

constitute t h e more important of these difficulties . Also, 

wi de se as onal evidence is hardl;t; suff icient , as conditions 

i t he late Sl.l!:.ner· may b e exce edin6l y dry and gras s sup1:- lY , 

which f orms an es sential part of t he gestating sows' s r ation 

at · t his time, ,.ay be come f i br ous and dry and provide very 

l ittle useful nutriment, while in s ome y ears good grass is 

plent iful . This type of discrepancy f ro~ y ear to year is • 

found in any or all of the seasons. Then again it is highly 

p rob able that conditions at actual f ar rowing account f or s ome 

of the difference i n mortality b etween s easons . In the s ummer 

fl i es and heat will cause sows to b e re stless and prolong 

f arrow in_, undillly . In winter months ver~ cold conditions may 

induce a similar effect, and a; ain , the human element may 

e 1tee in ,f or on cold fr osty ni
0

ht s t h e farrowing pen of fers 

little co'.:lfort to any attendant . On the other hand - spring 

and early sw .. er are compar at ively cool and general conditions 

are optimwn f or sows farro•.-_- ing at this time . 

These factors togetner , i th t,he drawback of insuff­

icient nu.rnbers i n any mont h or y ear to smo~th out random 

iscrepa.1cies , .. a,.l{e s any such det ai led stucyi with the data 



available , i mpossible . However , t his work is illuminating , 

and the fact that Haines sug:ests tha t the critical stage in 

the conditioning of percentaz e b orn alive is s even days be-
tkat 

fo re"conditioning irth weicht , seems contrary to the l ogical 

sequence . 

Hhe ther or not, the results of naine ' s work can b e 

ap lied i n it s entirety to i gs ca.11 only be decided by actual 

experiment , bu t it may b e mentioned that the guinea- p i gs 

showed a s:i.r."d.lar relat ionship in :nortality at birth , to age 

of · am and size of l it t er , as h as been shown i n t he pi gs . On 

the ot er hand , since Haines used a heated · colony house , the 

s i gnificant sta0 e in gestation mcy hold , while t he ext ent of 

the possi bl e variation may wel 1 have e en masked by s ameNhat 

standardized conditions , and for this reason as wel l as t he 

fac t that the critical period in dcys may no t b"e maintained 

in s t rict proportion to the ratio of 6s - 11 3 days in lengt h 

of gesta:.ion eriod , the t wo s pecies mcy quite easily differ . 

When tryi ng t o apply the i deas derived from this 

0 uinea- 1, i 0 work to t he b road clas s i nt,ervals used in the 

resentat i o. of the Col leg.: data , it is obvious that t he t ruth 

or otherwise of the results Ca! hardly b e te sted. 

The sows far rowing i. the period April - July exhibit 

ti1e h i ghest percentage of dea borc1 p i gs. These sows may have 

been pregnant during Dece ber , January , i<ebru ry and :.,arch ; 

or , ;,,pril , i.:ay , J une ar d J uly . '.'.'hese are t i1e t YiO extre . es a d 

t·1e - al so r pre e:1t t wo r t he' extre e sets of envir onrn.ental 

0 01 d:. t ions . ·o\'/ever , most of t h e oows farrowing in t r is broad 



c l2,s:2 · ere mat e i. ::ar c : ,..,ril or .. "I" . . " i.i c h is also 
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t he 

prac tic e o mo~t fc1 ri,.S , so ti13 t f'3rror i n:-s .-:re m st :f'r ec_uent 

in -ul:1 , . ucust an6 _e::-te:.b er . ( .c .• eeka n 19;:_7 • 

::: ov s 1a t eo. i n t Le n,ont:.s " rc i1 ;.16 : pril ·, i l l :::os t l;{ 

farro·:: i n June a 17d ,Yuil. ' , and \ i.1..~ ex~erienc e a per i od of 

lm teD2,erat ures a:1c. r edu ced fe,-c.. su!--~r,1,, f r ne ctrly a L . of 

I t ~rius b e comes i ,.1;•o s s i· le to decide at v·hicl:! time, in 

the c o1.1rs e of t}:is :regnancy , fa ctors i··e::.'·~ most ef.1.ective i n 

c ,in.di t i oni n§:· t :1e r1erc ent ge of s t ill- born p i g s , aric'i unt i l 

objective e:x:-r,er i me11ts unc.e r stric ti.y control l ed. condit i ons 

c a. be devi sec to a:-:s·. ec> ti: i s r.ue s t i on , one can only sucrges -'­

tha t tne r-racti c e of feedi n,i:; so·.:s on "" ::,ti sfactory ) l ane of 

nutrition onl•· t i'lree .eeks · efo r e par t ur iti on i s ::.1ro· · bl 1 of 

doubtful merit i n reduci~~ t ~e ~erc entage f still - b irths . 
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SEX RATIOS A::JD ASSOCIATED J.'. ORT ALITY. 

The prep ort i on of male s to female s b or n among pi gs 

is in it sel f , of no great i '!lportance except i n so far as sex 

influen c es carca ss quality . The posi ti on wi th pi g s is some­

wha t differ ent in t :his respect from that in dairy stock , 

where single b irth s are t }1e rule and the i ntensity of select­

ion of milking s to ck is so dependent upon the sex ratio. 

I n pi g s t he l a r ger nwnber b orn c: r litter enables selection 

for- replacement stock t o be carried out i n a s atisfactory 

manner without any great i nconveriience b ein
0 

caused by extreme 

r atios of one s ex to another. 

On the other hand , pi ;?;s which are not needed f or 

repl acement stock in t he b reeding h erd constitute the 

conmercially v aluable output of t he farm's pi g meat and it is, 

t here f ore, :i!m;ortant to lmow to what extent sex r at ;ios effect 

t he _r11.11:ib er of pi g s which are eventually sold , or ID:) r e directly, 

t he mortality r ate . 

I n t he Col lege herd i n 194 litt ers 52. 6$% of the pi g s 

b orn nere ::1.al es . I n actual numbers 845 mal es , ,ere born to 

759 femal es, a dif f erence which i s sie';nificantly great when 

tr eat ed by t he chi-square techni que. Of t he pi gs b orn dead , 

11 6 vrnre male s and 11 0 f e~ales , a di ffer ence which is not 

significant l y gr eat . For c0,1parative pur9oses the fi 3vces 

~uoted by other worl<:e r s are listed i n Table XXVII. 



89 

- ABLE XKVU 

ex ratios quoted by vaious authorities . 

Autl1_ority . 1~ r:ia.le s 
bor n . 

},iales as · a per ­
centage of pi gs 
born dead . 

u s , He t zer anci. 
ulberts o1 ( 1934 ) 

Kral l in6e r (1 9) 1) 

Husby ( 1933 J 

Crew ( 1926) 

Sinclair a· d 
Syrat uc:· ( 1928) 

Ec .. enzie ( 1928) 

·zri zenec.~ ( 1935) 

5 1. 1 

50. 57 

5 1. 90 

5 • 0 

53. 69 

51. 0 

50 . 4 

C ar:r.ichael and Rice ( 1920) 5 1. 9 

Present work . 52. 68 

~ 

55. 0 

S~.ith (1 936) also ~~otes t~e results of several 

worlce·r s , but these are of t i1e sa,.rne order as t ·1ose s hown ab ove , 

Since tl1e sex- r atio of stil lborn pi
0

s shov, no 

s i gni f ic a.11.t exce s s of 0:1.e se:: over the other , it is of littl e 

value to e l ~r e the !!latter fur t her with the l i 'Tli te d data 

avail abl e . owever , in view of t he i :1formation 
0
iven by 

various worker s u o. pr enatal sex r at i os i n r el atio. t o 

r enatal .. ortal i ty , and also ob served r a tios in i nll:Jre d 

stocks , so~ e ci.i scus si on of t hese result s i s considered 

L ortant not onl y in 1°e6ard to :nortality , but elso in r egard 

to fe cu.ridity . 

P r enatal· Sex Ratios and Dif _e r ential :,:ortality, 

n& nond ( 192 1) , Parke s ( i925) , C:tew ( 1926) and 
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War wick ( 1928; have all re ort ed , as a r e sul t of exal'!linat i on 

of the ut e r i of r e
0
:ant sows, that the nw.."'lber of pigs bor n 

i n any l it ter i s dependent: u on the number of eggs fertilised, 

and upon t. e number w0ich develop to normal y ow1g. They 

fow1 a d t s cr epa..11cy b etween t he number of corpora l utea a..11d 

the nwnber of young i n t he ut erus . Furthe r r esults of Parke s 

and Crew indicate t h at not only is t his foetal atrophy import­

a nt in itself , but also it relat ed to t h e sex r at io . Parkes 

observed t h e f ollowi ng sex r at io s i n r elat i on t.o weight of 

foe ti. 

0 - 100 g}nS. 59 . 1 ± 1. 98 % males 

10 1 - '.300 grns . 57.0 ± 3. 12 % 11 

over '.300 53. 2 ± 2. 4 5 % 11 

Parke s , t h erefore, post ulat e s a pr i.11:ary s ex r atio 

of 60 : 40 w. i ch i s reduced to near equal ity i n the course of 

ge stat ion. 

Crew's r e sult s wer e : 

0 - 24 9 gms . 

750 gms . 

6 0 . 6 5 ± 1. 0 8 ~ mal es 

50 . 88 + 1 • 8 2 t" 11 

This very defini t ely leads t o t h e concl usion that 

nales a r e le s s viable i n ut ero than are females and t hat as 

a r esul t , prenat al !!lortality aff ects males more than females. 

The resul t s of McKenzie ( 1928 ) and Carmich ael and .Rice ( 1920 ) 

i n relati on to t he sex rat io of pigs bor n dead also support s 

this contention. (Tabl e XXVII) 



· e Sex Ratios bserve · in I nbred Stoc • 

~ayes (1 92 1) andl:,ic hee Russell and Zeller (1 93 1) 

r eport a hi £;her ' ro ortion of males in t heir i :1b r ed stock 

tl an in the c ont rols . Litter size in bo t h cases was reduced. 

McPhee et alia f_;ive the oll owing _figur es for a 

Ches t er White e:>..-perli::r. ent . 

Herd avera.6 e 109. 7 males to 100 f emale s 

1s t 0enerat ion of inbreeding 126 . 1 II II 11 II 

21 d geEeration 156 . 0 II 'I II 

and t h ese figures for Tanwor t hs . 

Her d average 128 males to 100 females 

F; inbreeding , 03 II II II II 

F2 124 II II II II 

F,., 
) 137 II II II 11 

F4 ,so II II II II 

I f ti1e ·e results are re r e sentative. of t he o~ i tion 

in r egard to sex r a t i os a s a r esult of i nbreeding , then the 

sug.;es tion t 1at i breedi .:s allows a segre
0
ation of l e thal 

rece s sive fac t ors, thus causing n. greater prenat al mortality 

a d a 1 ·;, erinJ of .=. itter size , re -:-1uires some ~ualif ic at ion. 

ne :. ay v ell as.· why , i n an or dinar · b r e eci,i.ng pro 0 ramne the 

p::.'enat~l mortal ity is heaviest i :1 t he r.1ale sex, and y et whe!1 

t he effects of homo zygous lethal s are superim osed .upon t he 

s up;ios =-d and !,roboble lo·_-,er viabi lit of the males , as i:1 

inbreedinc.. , the sex r atio in ~i ::; s b rn, actual l y in icates a 

'istinct pro_ortional increase i e survival . 

f we accep t t .,e sugge s t i on ti1at i.1 or inary 
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circ . s tanc es , :.cle s b.I'e l e s s able to s urvive in a foetal 

c oL·11u11ity co,. , eti1::; f r a limited :fl ood ·su _pl y , t .. en a reaso·1-= 

ab le e:x-..,)lanat ion nay be , t: at , as t ' e let: als w.:ul · reduc e 

t·1e foet al opulatio. wi ti1 equal sex incidence , and since 

by this means, the prir:iary sex r at io would not be materially 

c .a.11ged , t : e r e duced competition r esul tin
6 

f r or.1 the generally 

depleted llrnbers woul d ?J. low for an equal chance of survival 

a.~ong the r e~1ai ni~ f oeti, and a sex ratio at bi r th simil ar 

t o t h e pr i:nar y one . It is s ·100ested that the report .• of HaYS, 

that t h e average airt. weight of his inbr ed litters · was 

greater tha.11 t ha t of outbred stock , s upport s t his vi ew , though 

-this increa se in wei ght rJ!8Y si:npl y be t he resul t of t he s .. all­

n e ss of litters far r owe d , r:hich lits a fairly 
0

eneral pheno_eno~. 

I n both cases ci t,c above , however ·, litter s iz e vias ·, 
re d ·ce d , but i n °'experiments i n w'1ich such a r eduction di d not 

resul t with close b re ~din0 , no .. enti on is :!lade of any unusual 

sex ratio s. Had there been any such feat ure observed , it i s 

felt t h at t"1e fact woul d hav e been reco rded, but i n view of 

t h e lack of sp ec if i c i nformati on on this ; oint, what woul d b e 

a valuable line of evidence , ,:1ust la se w til s uch data are 

av ailabl e . 

Evidence s pi)ort ing t he contention that f oetal 

atrophy may b e dependent upon genetic f actors has b e_en rep ort ec 

by H8.l! .10nd ( 1932) as a resul t of work wi t h :vabbits. I n two 

inbred s t rains, b oth exhib i t ing low fertility , he fow1d t hat 

t h e nt1"Jber · of ova shed wa s 5 - 8 ·.'I i t h 16 er ce 1t of foetal 



l1 tl e ... 1 er 1 1 va ·1e' with 

etal 2.t:i:l l , 

'.!.' ' us , y;}~ ::. e ·-:..:.s 
su;-}::orts ti1e ti1eo_y .,:- ... _, · _ UuO S O,:-tai. r ce .::~:.ve s beL,g re spo:1siule 

:oes ·~ t _:;·ive 

- ' 

... :1e. ... he e. i:L1.1ati n o:: t!1e i'[.ct t: e.t c:1 es are ~:1o r e severely 

~ffec ... c. ec :.~ ~ r::::·:: r u.i l':'icul t . .:: is 

( o e r 

invol ve::i , ·,x1t -.·::, ·ea s s t.<c·1 a c !1 · · t:.. ,1 " ·1 · ex · lai1 t. 

:.eavi r i nci 'e: ce :: ~c2J.e i:: r ... alit_· i n utcrosse , it ·::ow.' 

i..L e au ... so:1'.el let:na:::.. s we re post t n ' a s t e cause of 

r e · ·c • i.0 1 in l it e r =--~e ir:. 1e ca"'e :£' inore edin:; , __.r.d f r .. h eJ 

food. su i:ly wer e J,;o s tul2.t ed. i n connection with the a ssu:: e'--~Y 

::'a::..r ly co::::--:.,.,c1 sex- lin::""d letha ::. ;e::er ___ i_,· :!:' e:?P 1sible f r ::,ale 

::owe,;er , t: e sex li • .:.~ace .. ,:'1e r · is ope:1 t '--_u 0 st:..on 



in that , i f such a letl al ,•:ere t o be carried by a mal e a21d 

he w .s mat ed to a female 11et roz gous for this fac t or, which 

i s lil-cely if t he fact or i -s widespread , then the ropor tion 

of sexes woul c. r evert, onc e agn.in , t o a pri1. ary rati-o a s 

ec:_ual nc1.,ter s -:: ::!ales and fe:".',nle s .,,ould t en be affected , 

when the environ:ie. t, y,r as such a s t o allow for the genetic 

threshold vclue to b e passed. The quest ion then arises, 

do various mal es m2.t ed at random ex."hib it in their- off spring 

si;;nificant diver 0 ence from 50 : 50 r atios . i(r 11lli11ger ( 1930; 

ass that boars s.o s h o\1 a iffe1'ence in their p rogeny j_n 

t h is r es~Ject and as shown in T8.ble 28 one boar in the Coll ebe 

. erd also s::..re · si_;nificantly r, ore ID2.les than female s . 

mable XXVIII. 

l'i~e sex ratio of t he ro;;eny of 7 boar s used in t he Colle:;e 

herd. 

Boar . ~.; a1 es . ir e) al e s . Value x 2. 

6 105 70 62 

113 14 8 1 7'.3 

11 206 119 104 

3 9 1'.3 89 65 3. 74 

945 5 84 8 1 

5830 78 10 3 3 . 2 

2824 11 3 83 4 . 6X.XX 

'!'he fact that boar 2824 sire signific antly mor e 

male than fe::cles , v·ou_d , · on the bu.si s of the sex- linked 

let al t eory , i ndicate that he car:bied t· e let·1a1 f2.ctor . 

I f t ·us ,..,0l'~ so , tie lit t ers w .ich s o·;; o. t,, e· 6re:...~ st 



r eponde i'ance of males should t hen be smaller tha n t hose 

that contai re d e(_ua l nu,1bers of c.l e s and f emales . . ·owever, 

it \ ·as found tha t t he posi ti r1, a s hown in Table}C.XlX , ,·, · 

not a s expec ted . 

TA:i3Lb XKI~. 

I,itte r s sired by boar c:.S24 , grouped a ccor ding to the ir sex­

:ratios . 

Pr eponderance 
of ma le • 

8 litters 

7 1 pi g s L,rrowed 

_2 f ema l es , 49 m~ l es 

3 . 8 p i gs, av erag e litter size 

Approxima t e e(1u li t y 
of ma les and f ema les . 

1 4: litter~ 

125 pi g s fa rro·v, eci 

62 females , a~ ma le s 

p i gs . 

The fa c t t ha t the litters conta i ning more males , ere 

no t signi f icantl y Sl'l' ller than t :iose s ,1ov, ing ~pproximate 

e l:uali t y does not l e1 d any support to t ~ e above t he ory . 

On exoonination of t he litter size of litt.ers sireci 

b y b oar 58 30 , r·h i c h exhib ited ~n e. cess of f emules over ma les, 

a s i mila r position i s presented . 

Prep onderance of 
f emales . 

10 litters 

SO p i g s fa r r o', ed 

59 f eDa les, 21 mal es 

T: Bili XXX. 

: .c p i g s , verag e lit~e~ s i ze 

A: proximate ec,:ua l i t 
of mal es and fema l es . 

1 2 litters 

10 1 •· i gs farro,,:ed . 

44 f ema l es , 07 ma l es 

S ·"= ib i gs . 

It v ou ld ha ve :.:- e e n .,,.ea som,c l e to expect th at li i:.ters 

i n r1:iic h fema les :··ere in t h e :ia jority 
.L ;...l 1-Z G.EI< 

ou2.d be .a.n ::. l ±er t ~1a 



t ho s e in v·: ich t. e ~ex ·~ t_o , "' , n e ... :c e_~- a li ty but t : e 

d i ffere nce - ee. ~ere is n ot ev en ne r s i g nif icance , and .i 

to is evidence c trar · 1.,0 t ne a ove ·",:eori e • 

It ·.- uld b e ex:;iect ,, ci , on t1.e a s i s oI· ·~ t h of ne 

sugges t · ~ostula t es , 1.,na-'- t 1e ar§,e t litter s w u.i. d , on t · e 

a ver~t: a , sho•:.- a p r pondera n ce of , · l e • .,.,_1 -o S OV: , h. i c 

~ c: d b een f ed v:ell e.t. r e and afc. er mating s l~ould expe_·i enc e 

l or er prenat.a l morta lity rate among h er offsp ring t ha n one fe · 

i nd i f_' er ently a nd t · s r educe d morta · t r i g ht oe e_xpected to 

produce t wo ef::'ects, f irs tl · , t he number born i n sucb li-'- -.:.ers 

s ~o ·illd be gre __.ter , B.Dd , s e c ondly, s ince :: .~. les a re conside.l'ed 

less viab le th2m f ema.l es , t his r educ d morta lity resulting ·n 

increased li tte r s ize should ef ~ect ma le surviva l ore t han 

fe1~1ale survival, ,,· i th a c onse,_uen t r ise in er c ent age of 

m,a,les born . Fo r this re~s on the c.ata for t he ._. hole herd were 

examined t o see wi1e t he r this v;as t rue . 

TABLE XXJU. 

_Tumbe~s of ea cb s ex t-orn in li t.ter s of i r:creas ing s ize . 

Litt er Size . ,.' a les . Fe:nale s . 

3 19 14 
4 1 :3 11 

,::6 c.9 
6 65 60 
7 88 7 3 
8 9 6 58 
9 15 5 16 

10 07 93 
11 l ~O 100 
- .--. .Le, so So 
13 19 20 
:n 40 44 

Tre possibly of a hig her p ercentage of ; ,a les beirg 

bor.1 in l a r ge li t t ers is refuted b . Kr a llinger ( 1930 ) , ··ro 



states t ha t th larger t . e · tt t h 
i er e sma ller the percentage 

0 ma les, ~nd t his is su;i ::-- orted by . :ac hens ( 1951) . 

This fact is not upheld by t he da t a f rom the College 

herd , as t he only cases v:hen t r1e di ffe r ence between the nu ber , 

b orn of t wo s1exes ap:_..,roc.c 1es signific ance, are those 

re l ting t litter sizes of 1 4ml ·12 , vhere ma l es are in 

excess . Again, it is only in the t wo widely separated . 

litter sizes of 5 and 14; ... hat females predom.inate and :c1ere 

t he differe nces r e ex tremely sma ll. Thus , not only do t he 

da t a in Tables XXX.and XXXI tend t o refute the conc lusions 

of Krallinger and Ma chens b_~:t t hey also sugg es t a more 

comp l icated a.d de~icate balance or genetic and environ­

menta l factors, as being re~ponsib le for prena t a l mortality 

than t hat suggested here . 

Parkes (192~) points out t ha t since litter size is 

dependent u. on two primary factors, first the number of ova 

shed and secondly, t he number of young survi ving from tile 

conception to qirth, :i!t. is not unusual that the '!litt e r: size 

and sex-ratio of pi g s born s hould show little rela tionship, 

becaus e one f actor inf luences t he sex r a tio and one does not. 

I t would seem, t herefore, t hat t he position in regard 

to p r en~tal mortality is still very obscure. Anomo l ous 

situations ~re frequent, and t~e recurring difficulty of 

distinguisbci ng between environment and heredity calls for 

objective, controlled, experiments to decide more precisely 

t he respective roles of tre s e t wo fa ct0'$ . Statistica l 

studies ma y t hr ow some light upon t he subject if t he data 
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are accurate and sufficiently extensive, but t he work of 

Hammond, Crew, and Parkes, does not seem to sustain t be __ 

results of such studies. No doubt, t h ere is a point at 

which t hese lines of work can be made to coincide, but as 

yet; t his remains a possibi l ity and not an actuality. T.he 

studies of Jollos (1934), Goldschnidt, (1938), et ali. a, 
I 

worjdng with Drosophila"Melanogaster have shown that t he re 

a re stages in the lite of tre young when small environlnehta l 

changes can prodc1ce a pro~ouRd effect. With mammals t b ese 

~nfluences are no doubt "buffered " to some extent by t he 

mother, but a s Haines has indica.ted in his work -with rode.nts 

envir,onmentaI influences do exert a definitely measu,rable 

effect on various post-natal features, at various stages 

in the geptatien period. When t he variability in 

genetical const:i,tution between breeds, straims, an~ even 

-w ithin litters, is sup~~impds~d upon this variability of 

exter.nal factors, both in point of time of incidence, and 

dura tion, as well as t he diff ering susceptibility of the yo!Jl] 

organism to crarige as developmentµ- oceeds, it is evident 

that though t 'h e basic problem may in the end r,rove to be 

relatively simple, t he factors associated with it, mask, 

distort , and often. apparently comp letely •reverse t he chain 

of circ'timstantial evidence upon wl:i.ioh we have to rely at the 

present time. 
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:S ection l. 

Lengt h of ~e s t a tion per i ods and fa ctor s affecti·n0c ., - _ -c,nem. 

The a ver a -·e l engt h of c-es t ation i n t he herd st dj~d 

,:·as 113 . 17 5 days v: ith a sta nd- rd devia tion of - 2- . 03 days . 

Thi s i s simila r to r esults obt a ined b y other v,rorkers . 

The f actors tre a ted ,·;ere: -
( a ) ' a tio of Sexes , fo r Y,hich no co.herent difference was 

f ounci in t he lengt h of pregnancy of litters s ho\,i ng ex cess 

of either sex . 

(b) S ize of Litter , for v. hich it v, as fourid t ha t t he l a r ger 
I 

litters v;ere carried a s i gnif iqmtly s horter time t han small 

l itters. 

( c ) Age of Sow, f or v,: hic h n o constant rela t i onship ·.::as 
' I 

observed b e t ween l engt h of' gesta tio" and t hi s fa ctor. 

( d) S ea son of ~arrO\·; ,which v:a s not f ound to e, er ci se any 

sign i fi cant effect upon t he l engt h of pregna ncy . 

(e) The poss i b l e effect of other fa ctors is bri efly 

discus s ed . 

Section II . 

] 'a c tors Influencing Prolifi ca cy . 

( a ) Ti:1e i nfluence of i nter val bety·een gestati ds 

~ subs e~uent li t ter s ize . 

Ko s i ~ nif icant i nf .LUence of t hi s fa ctor was found 

i n t his s t udy but t hE) :.1..mber s i n tJ:ie cla s s es trea t ed were 

s- ,:.11 and r esu l ts must be a c ce~t ed ,·:i th caution . 

(b ) .el a tion of size of li t ter to ag e of dam. 

• n ' • tt . t o r i· s e u p t o the ·.:hile a . t rend , .LOr • .L J. er s ize . 
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tnird litter , 'as ev i dent f ro;n t : e cata , no s i 15ni1' icsnt 

re~a tionshi :,-i c ol, l d be e stablished either ·,L,e, da t a re a tin,g 

t o t he ,.hole herd \'ere trea ted or onl y tho e relati ni to 

sov. s ti.1a t i,a c. been i n he he:d fo r at least six ... itter; s . 

The ~--ossible effect of se.i.ectio i i~ d i storti ng t he r est..lts 

of othe-r ··orkers i s d i s cussed . 

( c, T:1e influenc e of se :o. son OJ. ua ting and farrowi n~ u2on 

litter size ,• 

T~e sea sons or periods i n t o vhi6h the da ta wer e 

d i v i ded v;ere :- i Dec ember t o 1,. rcn ( i n c ) , A ril to Jul y ( i n c) 

a nd · ugust to :i\ ove1;ib er (inc • I t was found t ha t ,,a ting s 

i n Dec emb er t o r.,r:rc h produc e d. signif icantly l a r ger litters 

t nan did mating s in t he other t v.o periods , nd __ ugus t t o 

1•:ovember prov ed. superior t o .:.pr i l to July . :i., o s i g _f ica rac e 

coul d be est .bli shed bei:,v!een sec,so . s of f a r r o,, i ng . 'i".he 

possib i litJ of v t.r i o"'s environmenta l fa ctors bein6 r esJons­

- i b le fort, e observed diff erenc es i s d i s cus sed . 

( d) The i nf luence of the boar on t he size of litters s ireci 

b v hi m. 

I keep ing ·,: ith otner work on this s ubject no 

signif icc:1nt di f ference ·ms found t o exi s t be t rreen t he s i ze 

of litters s ire d b boars i n r eci? roca l crosse s . Dat a fo r 

t hi s study 1.. ere very li:nited . 

( d ) The inf luenc e of t he dam a nd s ire uu on the s i ze of 

litters nroduc ed b v t he i -~_c- uf;h t ers . 

The s tudy i s t' ec e 5. d b:' e. "i s cus s i on oi' t 1,e eff i ca cy 
\ . 

of selecti on fo:c 1:,.re .... t er r1·oliJ.' ica cy , t ·1e rebults oi 
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inbreedi ng z. n6. t ·1e l i g ht s uc h re u .. 1.J;s hove t hrov:n upon 

t he mod e of fertility i nheri tance . 

The
0

effect o: se l ection f or litter in t.hc C lle6 e 

herd i s examL .ed a nd t he i nfluenc e exerted by four •.·i c.ely 

u s ed boar s is cited as illustra tive of tie necessity of 

including in selectio1 rog rammes tle sires in t he herd a s 

~ell a s t le dams . The influence of t i e dam was not tudied 

in detail because of L e small numbers oi related sov, s 

ava ilable . 

Section III . 

Fa ctors Influencing :<:ortali ty at Bi rth. 

( a) The influence bf' t J e age of t he so \;. 

It v:..:i s found t i.a t .,1or ta ity r ate rose a's t · ,e s ov, s 

ag ed . 

(b ) ~ize o~ litter . 

hi s i' c tor wa s fot..n6. to _b e significantly correlated 

with t he pe.ccentag e of still-birt:1s , t he larger l i tte1°s 

cont a ining t he l a r f, er perc entag e oi de d p i gs . 

( c ) The i nf luence of season o ... · farrow. 

Periods t+e-· ted \'.'ere simi lar to those i n ..., ecti n II. 

It , ·a s e s tablished t ha i:, farrov1ings i n t · Je p e r i od ; ugust to 

l\ove· 1oer ,.<--r e accompanied b y fev,er still- b itths t han t i1ose i n 

either of t he remaining t r o periods . The period 1·.pril to 

J ul produc ed t i.1e gre:;. te s t pei~ centag e of pi g s born dead . 

'I'h e v -r ious f actors t hat ma y be responsio le f or t his condition 

a r e discus sed . 

( d s ex l..~tios ano. . • ssocia t ed .. ,ort a li ty . 

The r e sult~ o _' ·c,rious workers on pi~e- natal ;:11.,rt 
..1..it• 
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~nd i ts s ex i ncidenc e ar e d iscussed nnd t heor ies 

· ugges ted to e:x-pla i t hese results , Ko support t o ey of 

these t heories is produced b y a trea t L ent o.t 1., h. da L . fro 

t he Colleg e he , d and t e need f or f urther r esearch i f t he 

~arious evidence i s to be reconc~l .ed , is s tressed . 

" 
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