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Chapter 1. 

A .tu4y ot the etteot. ot oontinued early bree4-

ing mu.' n.o •••• r11y be 01 ••• 1y linked with the pheno ena 

ot growth. Difterent 1u ••• t1gatore haTe tri.d to def1ne 

Ir •• th. A. a r ault there are many definitions eim11ar in 

.ome r •• pecte: yet d1fter1ng in details and in regard to 

tho •• external tactors which are taken a. indexes or gr. th. 

The views or only re. of the meet prominent atudents of 

the problem will be t ken up and d.iacuB.eel t, thie paint. 
(1) 

Pfetfer eay_, ·That in seneral all formative 

pro·oe~8.e. which 1.ead to a pe~Dellt change 1n for are to 

be regarded 
(1)· 

Huxley h • called growth aD 1n-• growth." 

crease in 81 ••• 
(2) 

Sachs define. 1 t •• an inore •• 1· Tol
(2) 

Vin •• Bay., t r rm. .• lnt1 'ely b ~8d up with change 

., sr. th •• n p rman· nt change ot coo _ 
(3) 

r11nsham an4 Gillette 

n1 d by 

detine an lncr •• in bulk.· 

growth ae bins \h BU. or the c "S.' through whioh an 

n1ma.l must pal. in it' proare •• to turlt,. 

Thue .e the orct "gro th" b8aJ'1ng the cl4 .... 

ot inere.. f volWll and 41fterentia" Il.. thea ot cl1tt.~

ntl tlQD al .ne, nd fin lly ot 1ncre • . in Y lu e alone. 

oat author1t1 8 gr .. that the addition ot terlal 18 
the ential feature of growth. Increa. in 81z. y 00-

cur ithout appreol bl. ch ng in tor nd change in fora 

y ocour lth ut a rked lncre 8e In 8lza. study ot 
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the variou8 definitions leads to the beliet that 
(4) 

endel 

wae probably right when he 8aid. "There i8 no satisfaotory 

definition et growth and it 1. p~obably lmpos.ible to de

tine it." 

To eay that growth coneiets in permanent in

crea •• in volume or change or tor., 18 t. ignore entirely 

the phenomena 01' reduotion 80 common in the lower forme of 

animal life, and yet appearing to •• me extent in all for.s. 

Th. term growth haa been used 1n •• broad a senae that the 

many definitiona are readily explainable when it i8 con

aidered that some inv.sti gatora may not differentiate be

tween growth, regeneration, recuperation and other kindred 

terms. Each of theee term. are related, yet oover ai.tinct 

preceeeee 1n the lite of an individual animal. Growth a8 

understood in the lower forms of lite cannot bf applied to 

the higher torme, and to our farm animal.. In the latter 1t 

18 under8tood that, -Growth i. the result of an inherent 

impulee, hleh when combined with 8u1table external factors, 

usually manifeste itself in an increase 1n stature, volume 

a nd weight u . 

...,K ... 1_D..-,d-..8 !! Growth. 

Growth has been cla881fied 1n eeveral different 

way., one classificat10n 18 8e follows: 

(1) PaSsive growth - due to the imbibition of ater. 

(2) Aotive growth - resulting from the build1ng up of 

the body t1s.ues. 

Growth may aleo be divided as to its perman ncy: 

(1) T.ran.i tory - An enlarged organ may return to nor-





1 1me. 

(2) P d lopm nt 1 grQ th - p r i.ting 

enlargm nt . 

Gr wth ay be 01 eif1 d coord1ng to its distribution: 

(1) Dittu ed ro th - 1nolYing the entir individual . 

(2) L callzri - in th c of tu or· • 

th. 

Al though gro h i en t v ry turn y t little 

1 kno ding th proc 1nvol 4 . h 1 ul to 

ro 1 an inher rat char cterlet10 of "11 for e of lif • 

Th gro h proc--· .. ·_- be in upon th fer 111z tion of th o 

S8 by t h ep nd oontinue long naboli xceed. 

k t . 011 • 
(2) 

Day nport ye . org niem8 r co 0 d of 1i ing 

a tt r an4 for d ub t nc • an t t gro th y th r for 

re ul t from the lncrlCi_.~c_ olu • 0 e1th roth 8 . Th 

11 ins m tt r in turn 1. co po d of two pr1nc1p ub-

t nee • pI and nchyl m or c 11 P . 0 gro th m b 

du to the incre e of lth r of th e 8ub t c • It y 

r ult e1th r rom 1m!1 tioR f trlctly f ro th ex-
ce 8 or th con tructiv 0 r th e or tory proo e of th 

or th xcr ting of t 1" . .. 
In II n r 1 Y. th r a J' t 0 dl tinct oure • 

fro which gro th r c iv it i petu th int rn 1 f otor , 
1 rg ly her d1 ry nd th xt rn 1 r ctor. 1nvol vin th 

en ironm nt nd th food upply. Th h r d1t ry fetor ri 





the final al •• that 11&7 be at.talned. 'he part which nu
(5) 

t:rltloR playa 1e .econdary. -JlutrltloD,whlch 1. often looked 

upon ae a control11RI faotor,oall do no more than glY. tree 
r 

8COp. to the lnherent tendency to grow.
(5) 

Mendel .ay., "All grewth. whether or the cella or 

the tie.u •• or the organa 18 the re.ult of no waore than three 

prooeS8 •• , viz. multiplication of the oella~ enlargement ot 

the cell., an4 the dep'.ltlon of Intercellular Bub.tance, the 

firet being the moat potent ot all-. 

The increase 1n the number of cell. tak.. place to 

the larg •• ' extent during the deYelopment ot the embryo. Th. 

increa •• in the .11e or the cell. and the laying down of in

teroellular lubstano •• reaches ita height 1n lat.r 11t.~ 
(6) 

Fr •• ob.ervationa on the ga.tereped. wilaon conclude 

that the body 11z. may depend upon the total number of the 

cella rather than upon the siz. of the individual celle, and 

a180 that the .ame .eems to be the ca •• in plante. Ju.' aa 

period. or a10w growth follow more rapid growth, 80 may 

pauee. tollow period,. or rapid cell dl'Yi8ion. 
('1) 

. l~areJbUl say., ·Orowth, 11ke reproduot1on, inyol Y •• 

cell divi8ion. Ae a ma •• ot 11Ying .ubetanoe increa.e. the 

oell. 1IAl8t mul-tip!Yi tor eyery oe11 has a •• 1gned to ita 11811 t 

beyond whioh it cannot pa... ..cell d1v1eion goes on, though 

with gradually decrealing rreqwncy throughout praotically the 

whole ot l1te. ti •• ue formatlon oontinue., but trom an ear17 

period ot de.,elopment onward, there 1. a progre.8l",. dim1nua

t10n in the power ot growth-. The relation ot the final .lze 

ot the animal to the number and .i •• of the oel1. 1. one ot 





• 
long di sputa •. Thi. relation probably differ. tor unlike 

species.. The taot that ul tlmate e1ze in the lower forma 

1s related to the numbe~ of the oella w111 not hold for the 

higher forme where there are more complex factors such aa 

the laying dO 'llft or intercellular sUbstanoes. 

NCi>R¥AL GROWTH. 

A study of the effect af an external faotor on 

growth invelve. a knowledge of the normal growth of the in

dividual. Growth by no meane takes place in a regular ourve. 

~nvir.nment al factors and hereditary characterietics cause 

the curve to fluctuate. It eeemB that in the lite of the in-

dIvidual ~h.re are periods when growth 1. fairly rapid and 

such periods are u ually followed by a marked decline in the 

rate of' growth. 
(8) 
inot has oaloulated that over ninety eight per 

cent of the original growth power ot the r abbi t or the chi ok 

has been loet by the time of birth or hatchIng. The 8ame 
(9) 

has a180 been found true or man. Jackson has found the max-

imum rat,e ot growth of th.·· · human toetu8 to oocur during the 

firet month or' intra uterine 11re. He haa derined relative 

growth as the ratio of the gain during a given period to the 

weight at the beginning of that period. On this baai. the 

ovum increaaea more than 10,000 times during the firet month 

while the relative growth rate for tnt remainder of foetal 

life i. expressed by tho fi gures 74, 11, 1.75, .82 •• 67, .50, 

.4'7, .45. 





ormal growth curve. can b. prepared only tor 

gIven specte.and then only hen a lars number of observation 

are t ken under given oond1tione. Normal growth curTee haTe 

beeD •• tabllehed tor d1tterent animal_. C. H. okl •• or the 

r.1810url Station haa carried on ork aloa thl. line for dairy 

oattle. while "ceiallum and other have plotted growth curv •• 

for rata. Such curv •• are mer ly graphto r*pr ••• ntatlona of 

period.ic m.alur·ements of the contlnuoue changee taking place 

wi thin the animals. or Qour. '\l'eh a our.. ay not cOJ'reepond 

with a similar s8t of mea8urement. 'ken tor a 1ngle Indlv1da 

ual, yet. It aerY •• a an index of hat 1e to be expected for 

an aTer ge of that ape'al. hen pI c und r certain condl~ 

tion.. Tht wrl tar knowe of no re11abl grolth ourve for awine , 
(10), 

' cCollum baa u." suoh oUrTa. but the 8e&ralty of oats r •• 

gas-ding the way in hleh thi8 particular curve as obtained 

makes it almoet worthle •• for cOJJpar1eon. 

Limitationa of Grow\h. 
' . - ............ -

(4) 
sen4el .aye. "Variation in the growth or d1fferent 

individual. a r . for the moat art inborn - 1nherited tundam n

'-al oha~aot.r18tl0' ot t.h individual .. ----- nutrltion hloh 

1e otten locked upon as the oontrol11nl f o~or can do no more 

than gl"8 tree .cope t.o the inher nt tendency to gro ft. To 
(11) 

quat. fro l~ot. " .~en the oell 1 1n ' th Y 'UDC at t. it oan 

. 'gr •• rapid),,; it Carl mul tlply fr'.ely) hen it 1 in the 014 

It.at., It 10e.a tho •• capaoitie. and ita growth and multlp11ca

tien ar'. oorl" •• pon41ngly imp ded, and it the org laat10n 1s 





, 
oarrled to an ext-.reme, the growth an4 Imll t.1pllcatlorl of the 

oel1 eea e altogether.-

he ana.... em ' t b a little more complicated 
(11) 

than oonelcler.,4 by Rot. TtM &row\h of animals may b sup-

pr .ssed tor lens period or time without 111D1t1ng ih aiz 

that the anim 1 may attain . ben plac 4 on normal diet. 

Aa e~ly ae 1598 'the tendency for th growth lmpule8 to die 

out aa ob •• 'l'vecl nd the t ct .till go.,. 1 thout adequate 
(0) 

explanation. In peaking of this growth t.endency · endel 8ays, 

.. root determines the limit 1 unknown.> but the cae. 1 .. per

haps 1n Bome &7 connected ith the • metric prlnoipl that 

the volQme of the oel1 1noreas, a8 the cube ot ita diam tar, 

herea. the ·.urfaee by wh10h 1 t ab orbs iner ee only a the 

'qaare 0" 1td1amet r. bince ot1v1ty 1 a function of the 

surface the larger the ~nlt the aller must be ita ~ot1v1ty. 

An organ1sm can only attain a 1 rs 81z on thi baai_, by a 

mult1plio tioD of unIts, each pre ntlng th 8 me mount of 

surf ce at an individual organism, though It BY be xpoaed 

to all intern 1 rather than an external m diu •• 

The ceseation of ro h y b corr 1 ted lth the 

.etabllebment of all 1.1111 briuJIl according to defi . 1 t ,chem
(12) 

teal 1 a. K,ellicott ri tel; "It em quit likely that 

in orgalll ' 8 1n general the nOll" 

OJfpn 1 oontrol14 ep ,r tely by 

growth of each tis8ue or 

specific int rn secre-
t1on. Th,.. ub tano. Y rtgulat ,gro th 1 th r through in-

hi b1 tlon ~ cO . l r tioD and the . ffeet produc d ay b ue 

1the" to the pre. nee or the 1thclraw 1 of th 8 clt1c au-b-
Itanc,.". '. ere • have anoth r theory to acoount for th 





• 
cessation of growth, namely, the final triumph of the secre

(13) 
tiona ot inhibition over those of acceleration. Morgan be-

lievea the cessation of growth to be due to some Buch in-
. (11) 
hibitlng factor while Minot looka upon it &8 the result of a 

differentiation of the protoplaam. 

Theae differenoes of op1nion serve only to ahow 

how uncertain our knowledge 18 at preeent regarding the fac~ 

tora which 11m1 t growth, ' or the cau aee of its ceseation. The 

problem is 80 intricate and 80 clo8ely related to vital body 

procesaes that the problem may still go unsolved for years to 

come. There i8 great need of continued and detailed inves-

tigatiln of the chemi8try of growth. 

EnTironmental Factor. Influencing Growth. 

It i8 Just a8 imp08.ible to cite all of tht exter-

nal factor. influencing growth as it i8 to determine the in

ternal faoto •• tt~t control it to eo marked a degree. Food

while it can in no way be regarded &s the cauae of gro th -

yet among the factor. to be oonaide'red it occupi e8 a preerni

nent poe1t1on. When food is given in Bufficient amounts the 

animal 8tore. up a reserve that may be used in times of need. 

Skeletal growth may continue ona maintenance 8 eTen a Bub

ma1ntena~ce ratfon. 

The use. to which a vigorous animal puts its food 

are: (a) ma1ntenance, (b) growth and (0) production of fat. 

The requirements tor maintenanoe must be met before produc
(14) 

tion or any kind can occur. . atera found an increase a-

mounting to a8 much a8 g em. in the height or a ate.r re-





.. 
ceiyins a eubmalntenanc. ratloD. 

The capaoity , •• tore tood 1. nece.eary ter 

, .aximua de.elop.ent under all cirou •• '-c ••• Without 

thl. capaoity animal. could no' 11 •• oye~ pe~lo4. of spar •• 

t •• d aapply: and hibernation .0 common durin. winter 1n 
(15) 

80 •• 'peete. would b. 1 .. o •• 1ble. Bokl.. ba. round tbat. a 

heaYT ration r •• ulte4 in a more rapid srowth ot the 

ekeleten. ..p •• lal1y while the anlmal w.. young or durinS the 

p.riod or molt rapid 4eYelopment. The animals rece1ylng the 

light.r r tlon grew 1 ••• rapidly, ye' growth continued 

longer. The 11ght ted group ne •• r qul~e reaoh.d the a1 •• of 

tho •• r.eoe1Tlll8 the heavier ration whil. younS. 
(11) 

' oraaD 8aY8: "ot only the aaount but the kind 

or too4 ba8 an influ.nce an growth". He carri.d on ex-

periments in which he found that tadpoles ted on beet grew 
(16) 

three tim.. ae fast aa when t.. on plant tood. La .... an4 

Gilbert haT' ahown that growth. lnorea.ed pr.oportl D tely t. 

t he aaount of nitrogen in the tood. lth the ide in mind 

that the kind ot tood exert. an influenoe on th. rate ot 

or grerth b'rl f d18cu8 ion or pnteine, c rbohydr tea . nd 

f t. 111 b givan , here. 

"he term protein comes into ita f ulleat me ning 

hen t he .\1a11 y of h , proteins l ' 8 oonsidered. I t is 
comp ratl'Yely 1 Ie to II cur the proper quantity of protein 
for r at1one; y t o nly hen he v r1 t y or protein whioh 
furnis h the mrbno aid ne ded i n growth re brought to-
geth r 'w11l the b at reeult be cured fro m the r tion. 
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Investigations in recent years by Hart and acCollum 

and r.~ endel ano o sborne have thrown some light upon the 

importance of t he different amino acid. in g ro Hth. l.:oet 

of the •• periment8 have be en oarried on with rats; ho -

ever, 1n later years farm an1mals hav e 'been use d. It 

wll1 be interesting to see hether or not the resulta ob

t a ined ith rate 111 also apply to t , e hi gher anima:Ls . 
(17) 

Osborne an<l }1endel ca.rried on exp er1mentu 

in hi oh tbw found that the amount of lyaine ,nd tryp to

phane i n the ra.tion may beoome the 11m! ti r, g factor for 

growth. 'T' hey alsc e s tablished t.he fact that tryp topr.ans 

was in rliepensabl e fo r m' int enance and 1,. ine for Growth. 

',t ein 1 n corn fail s to mainta in ani lna.ls adequately or to 

promote gro the When one ~ourth l actalbumin was dd ert t he 

curve of growf h was a lmost normal. Cyste1n and a mall 

amount of arginine have also been found to be neoessary for 

g~owth. 
(18) 

l :c Coll .Jm, when "Jorking with swin e, f ound tha t 

milk proteins ' ere superior to others for the p ro duction of 

growth . 1he pigs ~tored in their bodies over 60~ of the 

protein hen derived tro m this 90urce. Vroteine of the 

cereal grains had an efficienoy of only 23 .28 p er ce nt, 

hile those of linseed meal when fed alone were only 18 per 

cen~ effiCient. Howev er, vhen t t~ee fourths of the p rot ein 

in t he r a tion ca.me from the corn and one fourth came from 

the linseed meal the efficienoy was r ieed to 37 per cent. 

'rhis may indicate that the deficiency of the protein in the 

one may ba l ance hat . of the other. 





(18.) 
"'thaws .belle.e. tbat glY'e·1'ne wbid , •••• eft-

tial tor srowtb can be '7I'the 1 •• 4 1a the aataal 'bocl7~ 
. (19) : . 

\cOollulD fo"nd. "that the r te of nl trocea re.ent.1on in 

all oae •• Whe re a 8uffioiently hleh pl • or protein intake 

was fed. 'was lia1t,.·ed by the chelllc&1 make"p of the foo·cl 

protei"na a·nd not by the phy8iolo gical capaoJ. ty. or the &Q1ma1 

to grow.-

VI T. ·. 1 ~ . AN OXI C J UNSTABC S 

Reo.at In't'.ltlsat1ona hay. ehown th •• o-calle4 

tlyltam1ne." to be ot equal lmport811oe with the quallt7 ot the 

: ... otelns in promoting gre"th aDd tor . lnt.nanoe. fh.7 are 

aB yet unidentified diet ry f_ora of whioh our knowledge 1. 
(11) 
l~mlted. . lante eTldently h ~e the P9wer et .yn~ •• lz1ng 

these substance·.; since BAlmg. dr •• upon the plant. for 
. 20), 

these growth aooe88or1 ea. ,cC .• l1\lJll and hi. a.ee01 at •• cla •• 

airy vitam1nee Into fat e.lubl A and water Seluble • The 

former '1. 801t1b1 e 1n f t and 0118 and th 1 t.ter 1n wat.er. 

'a,t oluble _A. ~ _e toun-t 1n milk and mille PI'oluot •• -.,,8 an4 

meats aad the lea ••• or plaata. It 1 1lOt. to be to.Dd in 

extracted plant olle an4 tat. IUGh .e tho •• der1Yed tr •• · 

lin.e.cS. corn and .heat. The water aoluble B ba. it.. oat 

eomtDcn eourOe in Yegetable t eel et.11tt... ,11 a. 1n •• at. 

and egge and milke, ! t 1 n·ot pre.ent in . ·tarch.e and 8usar. 

or ;in thepla.nt ' ·at s. 

,1 th regard to t.he fUnction ot the 'Y1 t ne. 

very little 1 knO.n. Some 1o" •• tlcatol'e h~e . ' •• ocla'.4 thea 

with orne unk-eawn iatlu. ce on t.~. dllOtl ••• gland. !hi. 





I" 

a8soclatlon baa probably eome about owing to the &'roPR1 I. 

not1ce.~1. 1n defiOiency dla8 •• a nd a rked recovery or the 

glands when vi taml,u •• are i nclildecl in the tood. 

, j r.,xi8 _st.&oo •• bear a dlreot relation to growth. 
, ~) 

Hart B1'l <'l JoCol lum, t 1n feeding rati one to heiters balanced 

from reatrlotetl reeource., tound that 'he aDimall ted a 

ration balanced tro- the .beat plant alone Dot only. did Rot 

make a nora81 gr •• th .but showed 11 the .7~'O •• of malnu-

trl t1on, and tall.·. to gtye birth to Doraal calT ••• 'his .... 

later 8soribed to the texi •• rteat ot the heat ration. 

A con814.~.tlon of the relation of carbohydrates 

to growth .ho • that they are the one ar t . oure. of body 

heat and nero: and are theretore lrullapen8abl e for lro"th. 

~eri.eDtal eylc1enae i. plentiful along the linea of the 

lmpo ,~~.~ee 0 : carbohy4rat •• in . the r trioD, but i t b.ae no t b ••. n 

determined h1ch of the lug ra are .ee anti.&1 tor gro th and 

wh.1 eh are no t .. 
(5) 

Aa r_pr48 the iaportanoe of ta'" ,en".l Kya: 

"A study of the role of f a ta and 11pol d f • -1 v e l' more oon

o1u1v re8Glt. than In the ca •• ot the a\llara. OwlnS t. 

er'1aeJltal dlftS.cul t! • 1 t has &0 far been lJapo •• ible to 

de,teraine oonc11111.,.e1y hethe8 the tN8 tate are •••• ntial 

"<lui remeDt~8 tOJ! ..-intenanoe ot the heal thy or fillia •• ______ _ 

Th •• d4itlon ot the .xt~act.'d tata and in ao. ca •• 8 ot the 

other t.t. u8ually initiated gro h 1n the animal. But in 

the light of mor recent ob •• ryat1one th ••• tinding s m., be 

interpreted upon an . entirely dirterent balle-.tha t of tbe1ack 





.. ,. , . \ 

Of .1tYline .• in tbe food.· 

THE U . 0 ". GD AN ITO BELA'rlOli l GRO H 
(2a) " 

LI.k · .tate. that. "A definite percentage of 

t he energy cent. at of the raoa. 1e retained tor growth lrr.· ... ' . 

peot1Te of the a1 •• o f the. lndl"id"al.- .hi. haa been calcul .. 

ated to b~ 34 pere at for all of the -a· .. a18 w1 th the exoep.

tion of man. only 5 per oent be1n.g ret.ained 1n the l ;:.\.t.ter 

oa8e. other author! ti 88. howeyer, baYe doubt.ed the JU8ti tl

cation tor .Ita l1ehlng such & 1 w. 
~l.~) 

'; ater. ha"s. ooncluded that an uiaa1 may make 

. 
1 • . B7 •• ~o~ing .tea lly tro. bl,,\h to matarity aa 

w1 th an ampl e .and .uDlt.~ . tO~.d 8\lPP),Y.-

. ' . 2 . ... By .• ~o .r~~~ tat in a period of abundant tood 

8upply to a •• lst in titling o·yer & l1mit d period o·t . para,e 

food 811poly w1 th8Ut erio". interruption .f growth. 

3. By prolonging the growth periOd. 

4.: By an inoJte 's. in the rate -of gro-.th in a 

period of 1&w Ilouri.hment and lo w galn-s. Xn other rde, ... 

animal that ,. below ftormal in aile t a gl.e. age through 

poor nourishment apparently haa the "oapaoity. when lIb ral17 

red to 00"; .• 6&te for th18 lQls In a maaaure t 1. at, 'by &ll 

Inorea.e d.c rate of gain. 

5. BY eone 8ninl the co t. Apparently the 6I\1a&1 

'Rhen ke t for <1 long priod ott,1me Gn 10 Dutritlve plane 

get. Oll a lDore economlcal ba.lia than hen 11 berally ted.. ... 
was 

a ration tht/lnBurrl0lent to auetaln 11 .... .., lsht at first 

may later be capable or malnta1n1ns ,he animal at a .tatlonary 

bod1 weicht and .till later of causins an lnore ••• 1n .eight 
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(23 ) 
osborne and ·endel .• in experimenting w1 t h rat. in 

whi ch ma iuri ty i8 generally reached a t 300 daya., when a normal 

ration ie fed. found that a resumption and completion of 

'~ro " ,th ere rea dily obta ined at as late an age as e;f 550 

days.. ~'rom .\lch experiments a8 the8e where gro th has been 

reta rded, for long periods it seemB reasonable to ask whether 

or not the capacity to grow i8 ever leet 

an opportuni ty to manifest 1 teelf .• 

1thout being given 

Gro wth is more than a mere energy problem. In-

sufficiert oy of food and ind1vidua l food stufts may be 88BO-

elated with certain probl~m8 i n gro wt~, yet these are a t the 

bost on1, external facto rs which are com'JaratiTely easy to 

expl a in a s comp a red to t he intricate internal f a ctors., hieh 

are really the controlling agencies .• 

: ~e importance of mineral .laments in the r a tion 

is n early always underemp hasized. he minera l elements a re 

absolut ely essential in the animal body .• a.s they control life 

proces s e s.. 1ft the cells they are 81 eotrolyti c lly acti ve and 

will con~uct a charge of electricity through the body. mey 

are p resent in the bonee., tis sues a n d all of the li qui d s of 

the b o dy. 

'Calcium is t he mo s t a bun dant ' 1 t h phospho rus 

secon d while t he 0 he r mi ner 

S1 a re f ound in less er 1uan t iti ee. A l arg ~rcent o f the 

bones are ma de up of c lcium compounded i t h p ho sphorus . 
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Calcium nd sodium 8al ts cont'r61 the heart b a t ' a nd are 

found abundantly in the bleod, The po er of the red 

blood cel ~8 to carry oxygen is due to the pr eaence of iron 

in t he haemo globin. Sodium and potae ium are found 1n the 

body fluIds. Chlorine i8 round in oomb1nationith Na and 

K and ale. in the gastric jul.e a s H01. Iodine, lourine and 

Silicon tccur only 1n trac I. Iodine ,1 f ound in the 

tb¥roi~,flo~rin. In the teeth and Si11con in th ha ir. All 

too many compoundedratlona haYe f ailed to oonsider that. 

Anyon ' of the more i mporta.nt mi n rall may bloom the limit

ing f actor in growth. It i8 a well known f act that an 

almal 11 draw on ita aody content to furnieh minerals for 

the tetus or to keep constant the mineral cont ent ' of the 

mi l k. All animals ne d a certa in amount of mi neral mat t er 

and 1n mi lk we f i nd t ho esa l t s needed by the young or t hat 

epeei B. Especial ly in 8 ine careful a ttentio n should b. 

given to m1netal matt',r, for t heir food i generally con

oentra ted and ap t to ·be low in mi nerAls. A great field of 

investiga tion 11ee open to t he one ho ould trace out ~he 

specific effecte of t he dirt' rent mineral s on gro the ' 

HO ONES AND THE DUCTLEa S DLANDS ,' 

Th tact t hat t h removal of certa in gland. ex- , 

erts a marked i nfluence on growth ' 8 led to th i r closer 

study. In 80me cas •• t h ir removal ha re ulted in 





l' 
c •• eation of growth and frequently in death. The presence 

of hormone. has ottenbe.n cited a8 the meane ot control tor 

certain important physiological function •• 

One of the most important ot these glands is the 

thyroid. The hypertropyhy of th1a gland bringe about goitre 

and 1 ts atrophy during early year. or li-fa i. the caua. or 
cretini em. Although ita complete function is not fully 

known, 1t haa been a8800iated with that of nutrition. The 

parath7roide 11. in the vicinity or the thyroid and the 

funct10n ot the two may be oorrelated. The parathyroid. 

probably function 1n the neutralization of toxic substance. 

formed elsewhere in the body. Thyroidectomy, in which both 

thyroid and jJrathyrolds are removed, has u8ually proven 
(24) 

fatal, especially in oarnivorou8 animals. Gudernatech foulll 

in feeding fresh beef thyroid to rat. that, large do ••• pre-

duoed the .ame etfect. as hyperthyroidlzation. When the 

dose eo regulated a8 to keep the animals in good health 

they tailed to breed. 

The pituitary body con.ist. of two lob .. , 

anterior and posterior, each of which probably exercise 

separate tDnotion •• An overgrowth of the p1tuit~y in chil~ 

hoo4 lead. to gigantism, and in lat •• lit. an enlargement 

cauaea an overgrowth ot the bon.s "making a carioature or 
the human shape". Ho12e15} " ~ r k 1 cl w 1 saye: ~O ar aa our now e ge 

goes, the anterior lobe furnishes a aeeretion that 

etimulates the g~th ot the 'skeleton and pos8ibly the 

connecti? ti.sue. in general, and in addititn exerci ••• 





l' 
som. deeper influence on metabolism of an unknown but .seen-

ti al nature. The po.terior lobe on the contrary secretee 

one or aeveral hormone. that have a stimulating erfect on 

several prooess •• ---- the tone or the pla1n muscle. the 

secretory activity of eeveral glands and the proce.s of 

glycosenolysi. in the liver-. It &l80 m$Y exert eome in-

fluence on the development or the reproduot1Te organ •• 
(26) 

pearl foUnd that the reeding of pituitary substance to 

poultry di4 not affect the egg production either favorably 

or unfavorably. 

The thymus gland ie probably a ... ciated with 

growth. although nothing definite can be said a8 to its 
(27) 

fUnctione. Paton round the t~mus to be very closely 

associated with the testee, and that the removal of one of 

the •• organ. may cause a oompenaatins growth in the other. 

The remOTa! or the thymus after puberty produced no evil 

effecte.elnce it normally atrophie. atter this period. 

The adrenal bodies are closely linked with the 

life process ••• death following their removal in two or 

thre e·\ day •• 

understood. 

The function or the pineal body i8 not well 

It probably exert. an inhibitory latluenoe 

over the reproduotive organ •• 

Reoent work indicates quite clearly that the 

rejr,dtotive gland. oontrol the development ot the .exual 

charaoteristics through internal •• oretiona in the bloo4 

atream. The .exual glands may a180 exert an influence oyer 
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(21) 
Hat 1 found that hit r ta -hioh r celv 1 cithln by 1ther 

1nJ ot1on or uth g ined in .elgh or rapidly t 

which d14 not r 0 iT It. 

t •• 

o B 

( ) 
In t ay.. A birth the 1 1 lightlJ' 

Tier than the t. 1., 70. ~ . ' S nat 70.1 sr • but 

tll.et 1. 1 

hav111f 1 ••• 
(30) 

. oberta Il C Del 

41 t 11' ke. a 

oat n t 1 ret 

e., -that po 

uf re4 by bo h mal 8 D t 

ke 1n, o"ln t it 

t10n 

n t 1 ret d tion 1 • 

••• Ho '1", 8ub quent 

00 n tory 

the te 1. ~ 

co 1er tiOD 1. r-e pn un In the • of 
( ) 

Minot tntton., further. t 

it 18 n t until the 2 h d Y t t the 1. lsMn 203. e 
gram a , c tche. u with th fe le,. 19hing 203. 7 I. 

Att r the end ot th fir t h end ot tire" y ~ 

th 1. r t rygh 1rt the t e ". hi. 

differ Doe i8 19ht dur1n growth 1 no o ronounce 1 

nl ., lthouSh t turlty th 1. 1. no 11y 

he vier than th fe 1 •• r gn cy 1 ot tion nd th lr 

eft at on gr th w111 b taken upl t.r, t h ,. for P t 

of th Jar probl • 

IHDIVIDUA LI AND tl'Dl,\'tJItI'I 

In .v r1' exper1. nt Indlvldu lit l' y r1 11)" 

1ntlueno the growth. T 0 n1 1. pl oed under 14 nt10 1 





oonditione may vary. both in "e.peat to t.he rate ot growth 

and the ul tlmate ai ••• Suoh individuality i. a trouble •• " 

faotor in .xperimentation. It. ie only when a large number 

ot an1.-l1 are oon.i.e~ed that fairly detinite result. OaD 

be obtained. The ooeffioient ot variation 1. aeed to repre-

.ent variability in animala. It 1. one hundred time. the 

ratio whioh ~h •• tandar4 bear. t. ihe mean. 
(31) 

Porter, Thoma. and Be.e ha~e all oonolu4ed that. 

the variation 1e correlateci with rapidity ot growth, except 
13l') 

in the oa.e or ne.borna. Galton, 1n 1894, found the 

average atature of man to be 68.2 inohe.. ,He found wit.h 

brother. that t.he 4eYiatlen wa. only 1.06 in.he., or 63 per 

cent ot the racial variation. Lat.er oalculation. haTe .et 

thl. fleure at 87 .per oent. Intra litter rat. Yarie4 in 

body wekht 1... than half a. muoh a8 the .eneral population. 
,-

All re.ult. brl~s .ut the neoe •• 1t7 rer a o&r.~l .ouaid.r

atien of indiTiduallt1 in oonneotion with it. relation ~. ex-

p(~~ •• nt. on I~w'h. In regard to hi. ~er1.eD'1 on rat. 

)(1no' OoftOlude~ c -That aa7 irregulari ty 111 ~h. Innrth or aD 

indiy1dual tends t. be rollowed by an eppol1te compen.atinc 

irregularity and that the g Y&rlab111ty d1~n1.h •• with the 

age .. " 

(5) 
Mendel writ •• : ·lnlomuoh a. gr.wth involve. a 

more or l.',oontinuou. ohange, there 1. n.ed of .0 .. 





• 
criterion thereot. 80" Buitable .. thod of a8certainins an4 

me·aauring i til. Tb1e 1e by no mean. a. readily accompliah.' 

a. might appear at the tir.t glano •• The tact that akeletal 

growth w111 take plg,c •• .,en wh.~ the ani ... l 18 losing .elght 

baa ahown that body •• :laht. ar. Dot alway. reliable gtlid. ••• 

How.ye~, .e:laht ha.furn1.he4 u. w1th the be.t me.auremeat 

of the total body ohange. that the animal under,o ••• yet it 

giye. no lde. of the intr1Qate Chang •• th tare takin, plac. 

in the tl •• u ••• Att, r the ~o.th 1 mp\ll. a. ba. ap .t>vent 1. 
4114 out, an incr •••• in .'iIAt may ·take plac., •• 1n \he 

tattening ot ase4 ateer., yet thi. oanaot be ealled growth. 

w.lchta oarry with th •• ~ .1ther a po.iti.,. or 

nesat1.,. error. 

ellS,stl.,. traot an4 to the o.nt"nt. of tbe bla44ere aa4 

n.ptl.,. due to millor al1.ent. whioh Gau" b a1lnorwal l ••• ~: 
(~) 

in .eiaht_ Blallnghaa &114 Gillett. haYe toun4 ,bat 4a11'7 

cows may show a 41ttwenoe ot .. hlab .. 50 p~n4. tro. 4&7 

to 4.,.. 'rhia cannot be accounted tor alto.ether by bladder 

and inte.tinal oontent. and JDay be cl". t.o thit amount. or 
mo1ature in the cel18. OonclU8ion. ba •• ' on .elght a1e.e 

should 'aolu4e con.1derable period, ot ti •• an4 nu reu. 

lndividual •• 

ateleton. 

The growth impale. ie 8uppoa" to 11. 1n the 

Skeletal growth i. net subjeot to fluctuation 

to •• great. an exteat a. body weicht, and. theretore 18 a more 





courate measure By t ing m a ur ent that rk the 

distance bet n . k let 1 promin ne •• , ir idea can b Gb-

ta1ned a8 to the actu 1 g th that ha t en pl 0 • 
(3B) 

8 ett ye , · or • tis! otory m nt. t 

growth t 1 t t w· th~ng mast be ooneld r d - eight nd 

akel 1 m a8ur m nt . It 18 nly by con 1 era tion ot 

th e tome Bur m nt t hat a fair ly coura t. oompar1 on of 

t 0 n1mal oan be e. 





aMM_'. 
S 10 BRUDIBG BXF:lB1UNT 

AI 

THE UISSOURI AGRICULTURAL EXFERlUEBT STATIOB 

PLAN OF THE EXPERI J4Elft' 

The experiment furni8hing the basi. for thi. 

dleouee1on wae begun in 190V by Director F. B. Mumford and 

haa 8inoe been continued under hi. gen.~al direction. 

Swine were used in the experiment 8ince they pabably lend 

the.ael.e. more readily than any other type 'of liyestock to 

exp8rlmental work of thi e na'ture.. Thia inye.tigation had 

for it. object the 4etermlnation ot the etrecta ot con

tinu ed early breeding on the mother and her otfspring_ The •• 

efrecte wire, of necessity, measured through yariation. r~' 

the normal in such characteristic •• s size, longevity, 

fecundity, prepotency and oo nstituti onal #1gor. 

The animals were 80 divided that t 0 gIlt., one 

from each lit t er, mad. up each of the three lote, Thi. 

arrangement wa. adoM*ecl in order to ma ke condition. at the 

outset as nearly comparable 8e posaible. Eyery attempt waa 

made to deyelop the gilt. lln4er normal oonditione and main

tain s1m11at treatment tor each lot. 

One lot was bred at the time of the fir8t heat 

period. A young boar of &a near a the 8am. a ge a s p08sible 

waa usea. This practice was oont1 c~ed tor the suoceed1ng 





generat'1on • . , two of the offspring being .reel: and one: re

tained as a check. The gilt. in the .econd lot were not 

br ed until 18 month. of age·. Breeding praotioee e-im11ar 

te those in the preoeding lot were followed tor the.e gilta 

and their orrepring. The animal. in the third lot .ere 

not bred until they were thirty month. of age,. Further 

treatment ot this lot and later generatton. was the eame aa 

for tho.e or the two previoue lots. 

The name ·Yactor- was given to the ani mals. 

Faotors V and VI .ere the immature i> ilts. hich were bred at 

the first heat p erlod. Jactors III and VII were the half· 

mature greupbred at 18 montha of age. hila Factor. IV and 

VIII, or the mature group, consisted ot thoae animal. bred 

at thirty months of age. To de.ignate the ditferenoa in 

treatment, the letter A was .utfixed for the halt mature 

group, while the let ter B wae uBed for the mature group. 

The animals in the experi.ent were under 

critical obeerTat1on at all times. elghts and measurement. 

were taken at regular definite periods. The t ime or puberty 

was obeerYed. oomplete farro wing recorda were kept and care

ful , notes were rna •• or any uregularitie. ooouring throughout 

the experiment. Photograph. or the hogs on experiment .ere 

taken' from time to tl.e. Si nce they .. uld .erve to giTe 

tu~ther ideas of their condition. 

Well reoognized ptinc1pl •• of better Swine 

Husbandry were fOllo.ed. The hogs had the run of bluegra •• 
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PR8ture and plenty of shade. Adequate hous ing f acilities 

were p rovided for the wint.er months, aild in later years 

wallowa were a4ded to the lota tor Bummer uee. The teed 

given was 80 ba lanced as to meet the needs or 8wine under 

euch management. 

The ratione u.eel trem the beginning of the 

experiment until ~ &rch 11, 1917, were as follows: 

Ration No. 1 was used tor 80W. Buokling litters, and for 

pigs from weaning time until th y reached 125 pounds. 

Dry 
Kat-ter Prot. Carb. Fat 

Short. 4, pouD4. 3.57 • :;36 1.848 .172 
C-orn 2 .. 1.'19 .15 1.3~& .O~2 
BraD 2 .. 1.8 .26 .832 .060 
Oilmeal 1 • .90 .302 .326 .067 

Total 9 pound. 8.06 1.238 4.362 .391 

Nutrient. per 
pound of t,. . 895 .1375 .4846 .043 

Total dige.tible nutrients per pouDd of re.d - .7198 

Nutritly. ratio - 1 , 4.23 • 

Ration No. II was ted to breeding animal a over 150 pounds 

in weight on dry lot hen not Buckling pig_. 
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Dry 
tter r b. t 

Cor p u 11. • 1 .59 
Shorts 10 .. 8.93 .&20 • 30 
l3r • • ~ .. 2 .0 • 1 
Altalt 5 • 4.56 .510 1.935 .0 0 

1 

Total 33 • .61 3 • 00 1 .4 1.218 

utr1 t 
pound of feed . 897 .10 5 .5287 .0369 

Tot 1 dig tib1e nutr1 nt per pound or t 7.162 

NUtrit1",e r t1 - 1 : 5 ... 88 

t10n o. III - or ry 0 or t 

ho o er l ' o nd in 8 

D17 
att r roi . C&rb. 

Corn 6 pounds 5.37 .460 .068 .27& 
011 1 1 .. 0 .302 6 .0 , • 

ot 1 ., p und .2? .752 ,'39 

Nutr1 nte per 
p 11 t t •• • .1 ., • 8 .04 

1 r1 nt p r pound ot t d - . 845 

10. - 1 • B.g • 

rom 0 11, 1917, th r 11 winS r tion. 

wer u d. 





R t10D A • flh1 r t10n to "8 lin pi d. 

or th 1n un 11 I) nth ld. 

Dry , a t r Prot. Orb. 

Oorn 5 ou • • • 
., ~. r .23 

Sho~t. . 5 It 2. .3 & 1.15 .10'7 
1.& • 1 • .1 , .624 . 045 

• 1 .687 --_ .... .12 

, ta 10 ,. n4. 1.891 1. ., 169 .50 

utr1 ,te per 
pound ot f .7891 .1 ? .51 9 .0608 

Tot 1 nutr1 nt per po n 0 t - .779 

Butr 1. r t10 - 1 • 4. 3 • 

tio • i r ti0D u d 0 r tt 1 18 oyer 

fl"'.· month of g • and r dry 0 on • 

DZ'7 
t.t. Prot, . rb. t 

CoJ- pound 7.1 .e • 2 
Sho~t. 2 1.7 .268 . 92 

T 1\ 1 .9 .58'1 

Tot 1 11 p und .81 1 . 6.3 8 .6 

nt per 
of t .8 8 • 3 • 77 .0527 

Total 1 est1bl u.tr1 r pOUD 0 r - . 82'17 

utr1t1v r tl0 • 1 · 5.2 • 





1 D 0 - fhi r t ie d t . ry 80 • not p ture. 

Dry 
C r " r r • • 

Co 0 ou 4e • 75 3.39 
Short. 2 .. .268 , 92 
lb' 2. 0 .312 .104 
T k .293 

!t 1 10 p un .97" • 18 . 6 

,iri t p ~ 
p u of t. • 

, .1 8 • 418 . 0464 

1 • 1 1. nutr nt p r pound ot t . - ' .66875 

tri tlv r t10 - 1 . 35 

h r ' t b r y t r 

o'uld. not he ct n row • 
t10n 11 , t or t t 

co r th i hi l t C ul 

r or of f r n r 

weigh d t th · n of ch'w re d t 

81gh k of no w r • ntl1 h y r h t .1 

ot ' 50 p u 4 • 

.t f r • t .by 

t 1 . ke l t 1 growth 1 c uld he 

or! in f c or :r o th 

0 thr t r. 11 t r 

12 pou • g n h 

1 a • In 0 th r . th 

1 comp r1 on t r th t t r 1 t h dit f t • 





th t 11 2:1 . r r t • ~ h 1 ht ., 
withere . h 1 ht t roup, w14th 0 hou.ld 'Z • 14th t. 

shoulder po1nt • ·ldth 0 h • 14th t point , dpth 

of oh ' t , 1 n th ot be Y. girt u ch d 

n .ka , oirou er nce of hin d h n b ne. , d1 t G 

from elbow to ,round nc1 th d1 t ce fro hould r oint 

to the round .• All m urement r in nt1 t ~8 

by m of • o al r d ur~n t n4 • 

Of the •• r! o · me ur nt giT n the 

height at w1th r , depth of ebe t , length ot body d t.he 

circumf r DC . o! t hin d th h bon 8 w :r 

prob bly th t ccur t , 1no th y 1 t r cted 

by th oondition or th i 1 n re t 1 t t to 

error 4u t ge in o it 0 11 t ur ents 

wr b 1n 

.. ~"", .. ,,· ....... r • the • ur xc llent 

in ,ie 2'0 th 
(31) 

h 8 b en hown by th Q k of •• t 

1nb1o~ he. I: -The C D . ney of the r 1 tiOD ot 1 ~ •• 

to the height t with re. tb height t hip point • 1 ngth 

o b y d he rt g.1rth ha led. on th hoi , to the 

tioD t h t any 0 th fund t 

U d it. t 1~d gr. 0 ccur 07 n 1 ' . ot 1'0 th It • 





p 

It. .tuCly . the .tt cte of • rly bre elln ., 

t neoe •• ity iDol de a kno 1 ge ot t~ r pr duct! e 

fUnct 0 a p rt r y he 0 he~ and the c se t • 
1 o. in t. t r 1 r ni . t t • t1 • T e 

trlt1 of the tetu. 4 the p rt pl y by t • 

in tetl .,. 1 pent v b o tully 1nT •• tig 

r 

Th. 

exaot r 1 tlon b tw nth. ot 4 the 041' 

wth t the th r uri n p rVA.I,MIN.OY 

e.t b11ah d. 

not yet • 

:y • -At th tl o t rt111. t10D the 

nt 1n • 11 nt of nutr1 nt in ita cytop1 • 
Th. unt, how T r , in the 1 18 11 

.utll0 • pro'b bly onl,. t I' the ln1 tl 1 a, ot ar .th. 
8n th TU b 0 • i 1 nt 4 1 t. Q o14u 1 

of . h ut rue 

41r otly tr the tern 1 1 0 01 t • 
hort tl • how Y r , the c r10ni 1111 b t bu in-

to th ut rue • hr t t • pOi nt 0 tt c • 

d 01 1.1 

.4e 1 1 

erotin • 

or t r 

the pu o. 0 U 

aut 01 n t 

of T • u1 chori 

bl 0 ap c • in t 

ttl th tel' 

the 1 08 t 

o ntrol t 

rat n in It 

1 

r u lly tor 

t 1 QU itlon. 

n. ct10n • 

con 1 • 

---- or 

1. 

ly 

10 P 

0141.1 

tro th tua th 1 • 

:br o · the 

1 bl od not c in 

th.r. he 

otu 1 c ,t ct. 





th Y ar • par t d tr e ch other by 

blo~4 Te. 1 and the .pi t.h _ 11 

but an et1v 41tfu 100 r 1 tl 

NU,tr1 t '1", t 1'1 1, P tin, 

oxyg n p •• II' t • tel' 

ete pr duot t ret t 

.te., .t~. .. P • fro 

rh. nutrition ot th.t t t1 

oh b • • ::I • u 

~. . hat 

to th ttl bloo 1 ne 

of the t tu ... h t et 

e 17 by direct. r1 t.
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be 
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tro the rowth 

n tr t r p t-

rhtl t 'thr ri. hleh r n 

tt pt to expl 1n how t nu r1t1 

1. he .ohanic 1 th ry. wh . 

oc cur1n in the plaoent r 

t11tr t on n i •• 

2. \111 ot 

ha ,h 1 

T ot 

by th ymot 1l • 1 

to r 1 0 1 t 

1 t1cm. 

I. A third th ory • s ' t o 

UUI_· ... b 
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Ii 011 a 
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.1 
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t 1'1 

to 

lace. 

1 t proo ••••• 

1 • t 

1. tor 

y. h y hol 

h 0 11., w .-,t 
t., 01 c .. 

h nutrition of the 





r tu . by 1r ct tran 1 Ion of lat r t 0 - r in 

leucorte tr th th r to th circul t10n ot th t tu o. 

Th1 14 • howey r . m t .troD r ut tlon 1 t t t 

that in y 0 • t 1 UOOOy"rua.e DI1& tb ther T a 

high count of 1 ucooyt • • th t u t 11 

or • in th1. kin of bleo4 0.111. 

1 

f1 • 

'Y 1 

the nutr1t.i". 

i n t t 

d 

r 1 t 

portion 1 

ter 1 t1 u 

in p tl 

ion 
(1) 

t t. , h 

h r 1 u 

b 

the on 0 • 

Q 

1 

I 

t r h 

na 

the 

r anSLJ'"'Rt,10 ot 

In g , it 11 

i at. 

ry , ex r • the . t , 

r ture, eto., it tor 

b .a 'h t UI 

1 0

• 0 • 
t b h 1 , lrt • • 

• • ... 1 c t 

In t hie bry t 1 In. 

o pr -for r e 

• • o rr1 b ut by 

T r 'I n- r on to b 11 ve that the 

tt r &0 uir1ng th prop rtl.. ot lntr uterine 
(7) 

IDUmla11 nyu . 

d v lop nt , I lOlt ita at boll ot1Y1t,.. bal.l 





tu th.~ • ya; l 1t .o f W, POI I poe1tlT .... 14 n t 

t 110 11 Jl • Th J: 8ult ot 

hr'. n. ti n on h r ' • 1,. or7 <0 e ot the 

t tut63 it th.y 40 no r pr ot t t I. • 
a 1 r .. un. t n r 1 n r bile ~ th • t1 • 

11,. non i 41 i t d S h ~ , T POI' 

f:ro the aurro. 0 1. ,., t.1l1 un volcl bl oonclu..1on 1. , t 

the t.tu. it It 0 r~ O\lt the ork ot or 01 t1 n. 4 

utilize. th. enersr tor '1ta f~ltl11 nt.· 

1 1n t. i , D orelaI' 

ot muruaala ha, the t1' n 11111 ion ot un 1t r in 1'0 

the other to the t tu. b e • n 1 it 1 

ab orbed 8 -uch by the t:rophQbl t , eX' • n t 

uch a ft ture that the iron oont ot the 1 cul. 1. 

In 1 JmUDJDall lea. til' y bound. 

sat 10ne hay. be 

have been ob rY d. 
• "'0 100 r n10 O"Wl~V\'4U" •• 

The c rbor t. n 

ppe r to b th r Ult t trophobl atlo 1 y. 

&lao be tr etor . ,4 by t.h ' t1'o hobl t. 
(7) 
B 1 a18 r rk:· 14e:r tlo 

4 1 11 r t 01'. 1 u to beli T t t th 

o 8 it d e1 p nt In 1 r ,t to b 

it fro the co bUlt10n of ub t c. 8U 1 e y t e 

an t by me.Lne o 

the.. ub c. 1:. trneto into 11 iR protopl 8 

1-

t ron 

hioh 

h e • 

hiob 

ther the nutr1tly t ri 8 re d 1'1. d fro h t 04 er 





the t1e euee ot the moth r 1 ot .eo n4ary 1 ortanc. hat 

18 Bsentlal ia that th r rtilized OTUm obtains c rtain 

organic and inorg nie eo 0 n a and 8upply of oxygen to 

carry out its work of or an1zat1on. Ju t • in the fir t 

p r10d of extr ut r1n lif th growth and th developm nt 

of the ne being progres by itt own ct1v1t1 , 0 long aa 

it is furn1eh d 1th the proper m t rial8". 

:rat haabeen round in the lcluman f tu. • e a.rly a 
(25) 

1n the econd month, and accordIng to How 11 begin. to in-
(1) 

crease with some rapidity after the .ixth month. r hall 

augg st.s it may be 8pli t up into f tty aci4 and glyc rine 

before being absorb d and re ynth sized by the tet 1 ~l.cent • 

He a180 mention. that glycogen occur. in the plao nta it. 1f, 

and in all of the ti sues of the • bryo durIng the p rlod ot 

moat active growth. It Quld r,therefor • that 

glyooien represents n of th moat i mportant m t rial tor 

the growth of the embryo, and that in the b eginning, at leaet. 

the t18Buesg nerally haY e a lycogenetio pow r. The au ar 

brought to the pl cent in the tarnal blood p.- e OV r 

into the fetal blood and the exce8S b yond th t i 

con umed 1s d~o 1ted in the ti eeu a a glyco en". 
(?) 

1 t 1,. 

ar hall describ iron 8 pp ari·ng in th t tUB 

at a v ry arly tag. Ir n 1 tored in th 11 er and other 

fetal organa and r apidly diminish. after birth. 

Aocording to phy leal p*lnc1ples eoll01 ub-

at nO~8 with large molecules 11ke prote1n ou14 require pr-

11minary tranlformation before they oould b taken up by the 

fetal ectodera. But aotu lobe rTationa re a1n t suoh a 





sta~.m nt. There 1e n .Tid no of pl cental digestion 

of prot in. b for th ir b Orpt10D by the trophobl t . 
(7) 

shall • y8: -I' 18 prob ble that th nor al protein of 

th eru ar lao tr naform d by the trophobla t into 

form uit ble for th t tue. he ot n tur of the tran.-

f r tiOD il unkno n~ but 1\ 1 not c ar bl 1th the 

hyd · lyt le- prooe •• whi~ occur 1 th 1 t tin " • 

C GES I T r TE . AL 0 GANI 

Frob bly ' the two moat d1atinot chan r ult1ns 

are the ar.owthot th ut ru nd the dev lop nt of th 

mammary glanc1 • • Tbe S no! bringing bout th oth .. 

changes 1n th t rn body due t p ' 8ft cy. are y t 
('7) 

unknown. rah 11 0 nolude ' hat t. g. r e brou ht 

about by . chemical .t1 11 or hormon , hloh probably 

aria fro the Co~u Lut u • Th1 org n has b n r 4 

n oe ry gre I Gt pregnancy in t 1 t t he rly 

Itag 

R gardl.. • t hether or not th mother pr -

pare th food for the t tUB , it i quit oert 1n that h 

must f urn! it and b 11d up n organ of nutrition for th 

ne born young. Do 8 auah ot1on on th p rt. of th mother 
(7) 

Oau a pl t10n of h r 0 ti ue ? 1 t a t t t: 

"in insufficient nutrition th moth r oart nly giv up 

organ1 d t1 au product , and , ev n with a plentif 1 d1 t . 

per10d 1 u ually obs rved during which th moth r must dr _ 

on h r own tie u to ecoant tor th 10 s of nitrog n. 





On the oth r hand , it i8 a lso probable tha t unorgan1ze ub

stances are ut.ili,zed by the trophoblast , alnee T riation ill 

diet re app rently c p ble of producing ohang s in t.he t tUB. 

T 111u8tr te , COW8 given a ration low in ca l.lum ha be n 

kno to abort , when the animale would not r aot to a t at 

for abortion. 
(3!) 
aton tound that the 8ize of the ottspring ot the 

~1n.a pig dependa directly upon the di e t nd the nutrition of 

the mother durIng pr gnanoy. Other lnT BtiS ora have ob-

t a1ned similar results. The nourishment of the mother ' . 

ti88U •• m y t time. take prece4 nce 0 er the neede of the 

retu • Yet it . i. doubtful if the ize of the offspring 1s 

aer10u ly lim1t d unie88th re triotion of th f~od h been 

o gr a t e to jeopardiz th lif of the mother. 

r1ment 1 r ult. h ~e led to many ditferebt 

opinion. a to peote1n met boli m in the pregnant mother. 

'l'hl Y be 1 rge1y elue to the fact that , in great many 

c se • the uant1ty 4 not th qu 1ty Qt the protein. has 

been con i d er d. ven on a compara t1vely rioh protein 41 et , 

it 1s generally ace p t d that neiati? bal nce occur. for 

a Con ' der ble period , that it th n 41 appe r , 

by a posit1ve balanc 1 ting to th nd of p resn 

18 r pl a cect 

ey. The 

growth of an ani negative nitrogen 1 no. i8 oon-

tra ry to 11 the 0888 ( of physiologica l growth that have 80 

far b ' n oon81dered. 
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hi 1 1u food 
(35) 

f ound by TV 
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during pre A re i ot eo e of the e r1 ntal 

rk on pr gnanc7 having b ring on th p robl t hand. , 

will b t aken up and di80U .4. 
(7) 

incr. iD .. n. ob rv progr .e1T 

the 19ht of th mothe r , r at r haD the incr aa i n the 

eight of I h. r e tu and the gen r tiT. organ tog there 

The i noreae n "h. l atter ount. to about 1. 125 kilos per 
( 7 ) 

month. conti d the e r ult by b b rv tiona on 

pregnant omen. He found that a 41 t n c to ntain 

th body. 19ht in oman of the 8am 8iz g e n incre s e 

in weight of pr gn nt 0 n amounting on an v rag to 

1. 777 kilo. , 1n the 1 t month of h leh, . 660 k110gr 

repr 8ented 1ncr e out 14 th r tUB and g nerat1v 
(7) 

orga.na. Zacharjeweky ob rv d n incr in ight 

running p r allell to he 1ncr 8 eight f th r tUB d 

the uteru • 
(8) 

'1not found th aT rag 19ht ot 6 guin p1gs 

whioh ere bred t bout 90 day of , to b 405 gam . 

The ·verag 19ht of t h e 8a • p r gn t moth r juet p r -

v10u o delivery found to b 830.2 , hil th 18 

not bred e1ghe4 , on th av r ag , only 532. 1 gr • 

Accordingly , the p eriod of ga t a tlon seem8 to hay ddecl 

300 grams or m.r to thewe1 ght of th other. eighing of 

the. e 66 other . t a ken 1thin three day aft r deliv ry , 

gav for 62 ob erv tiona an ver ga ei ght of 588 gr . • 





.t 

Ko the oorresponding w 19ht or f m le not pregn n 

532.1 grame , h nc th re wa n xc e of 65. 9 gr 1n 

favor ot th .statInl ani 18. 

Th tollo ing tabl will Siv ome idea of th 

ohanges takIng pl ce in th body w 19ht of th m th rs 

during pregn ncy. 

Days 
before Tot 1 

deliTery w.6ght 

No. 
ot 

Ob • 

70 - 76 37891 89 
~5 - 61 60302 147 
60 - 56 51459 131 
55 - 51 63406 1 3 
50 - 45 68193 147 
45 - 41 79725 155 
40 • 36 73419 1 0 
Dr. 31 68324 127 

30 • 26 76281 132 
25 . - 21 76654 124 
28 - 16 86738 131 

5 - 11 101412 143 
10 - 6 92000 123 

5 - 1 85969 108 
3 - 0 33207 40 

( 8) 

A r 

425.7 
410 . 2 
392. 8 

44.1 
463.9 
!5 1 4~ 
524.4 
538.0 
577.9 
618. 2 

-662.1 
709.2 
748.0 
796.0 
830.2 

Iller as 

-15. 6 
-17.4 

51.3 
1 9 . 8 
50. 6 
10.0 
13.6 
39.9 
40 .3 
43.9 
47 .1 
38.8 
48.0 
34.2 

1not ay : "60 far , then, 

:v r g 
d 11y 

1nore 8e 

-3.1 
-3.5 
10.3 

4 .0 
10.1 

2.0 
2.7 
8.0 
8.1 
B:8 
9.4 
'1.8 
9 .6 

11.4, 

- .7 
- .8 

2,.'6 
0 . 9 
2.2 
0.4 
0.5 
1 . 5 
1 .4 
1.4 
1.4 
1.1 
1 -. 
1. 

Can ju4g 

t pr Bent. ge8tation does not r present tax upon the 

parent but at1mulu - it does not 1 pede gro th bu~ on the 

oontrary favor it". 

, lnot u d only body 1 ht n index of 

ro th. Th r 1s que t10n &8 0 wh ther b dy w i ht. 

under suoh c1rcumat nee repr sente phy 10log10 1 growth. 
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It at. leaet gi,. •• us no idea of the skeletal growth made 

by the mother. Gurins pregnanC7. 
(36) 

-.teOG compared the sro-'h made by rats 

performing normal reproduet1Te funotions with those not. 

bred and found that 1.med1ately after the birth of the 

young, t,. mate' rat. were much heaTier than the unmat.ed 

one •• nuring pregnancy there see ••• to be an acoumulation 

and a marked inoreaee in weight over that of the uuated 

t'S) mated rat. rat •• .. 'Nat •• a concludes that: "The group of 

grew to be 80mewhat heavier 'han the Wlmatecl ones. This 

was found to be true in four out. ot tiye £roupe The mate' 

rata whioh had been allow8d to rai8. three litter ••• re, on 

the &Terage, 9 per oent heavier than the unmated individuals,. 
(34) 

At leconein l' w&e found that 00W8 peact1Cally 

produoed the fetus and maintained the1r weight on the same 

amount ot feed . that they had previously used tor maintenanoe. 
(37) 

Musser conclude. from work with COWl, that t.her. 

i8 a gradual inorease 1n the mother's weight from th. ti •• 

of breedinl to the latter ~t ot the eighth month. The 

nutrients required to develop the retuB in da1ry 00.8 and 

the tax on the maternal orga.nism are too small to be 

measured by c hanges in the mother'. weight. For case. of 

pr actloal feeding, hen an animal is in a thrirty condition 

and i8 receiving a ma.intena nce ration, there 1e little 

danger ot havins an insuff 1c.1ent amount of nutrients tor 

fetal deyelopment. 
( 38) 

Gr1.wold carried on an experiment at the 

Mi8souri Experiment Station to determine the .rreot of 





g •• tatio!\ anti lactation Gil the growth an4 compoe1tloD or 
n'1ne.. 'ren silt ... o~e u884, •• ven being bred,. and. t~e 

being :re.ened a8 checks.. A 41se.tlon trial wa run in 

order to compare the d.lgeat1on oo.tt·1c1ent ot open, preg

nant andauokl1na ,Itt •.• 

Weights ahowe. no particular dirr_renee be-

tween the ~ •• nant and the open groupe. ea8uremente 

8eemed to taTor a greater growth or the open group, but 

th18 may all hay. be&n due to individuality. The 

dis.etion g tria.l indicated that the dls •• tlon coefficient 

of the pregnant greup was enoulh higher thaR that of the 

open group to proTide the nutrients required to develop the 

tetu8. Blaughter bou •• date seemed to indicate tbat 

pregnancy may p08sibly have oau.ed an inorease in the 

amount of blood and a retardation ot akeletal growth. The 

percentage composition wou14 indioate a lowering ot the 

per cent ot a sh in the Iteleton more than 18 to be accounted 

for by the ash oontent of the litter. 
(39) 

A At th. Xil.our1 Experiment s t a tion, Eokl •• 

carried on experiments to determine the nutrients reQuirect. 

to develop the bovine fetul. In Reeearoh Bulletin 26 of 

that 8ta.tion, he pre,senta t he following materi al: "Resul t.. 

from oarefully control l ed experiments l ad, to the oonclu-

810n t.hat the amount of nutrients necessary to develop t he 

boVine f etue 18 10 email that 1t oannot 'be meaeurecl by the 

.ordinary methods of, exper1menta t1·on". 
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Gr.oup I .., Table I 

.de the greater daily ga.in in body weight. 
letal. growth for et ther of the Faotor 

,. .' etcr VI .. 3il9j09 to 4/50/,0.,. 
Factor VII- 5/19/ 09 to 4 / 30/09. 

The table sh little dlff erenc 





Gr!!!p I .. faBle II 

fa.Ie 'emparilll Growth of Fe .• '. Y during H.er FiN·' P:regnaa't. Period .• Age 6 mo . ... 2G· dae-. 
to 10 mo. V laS. v11t!l PI':e8lJSDt Fa-etor VIII It- Age 6 mo. 13 Gays t .o 9 mo. 9 da ys. 

Gaa; '.. Dal1, Ga sa 
mt:JG.IJ.. #l.~~. 

a t Beg. ·at e·n4., VIII v nIl 

ue!gA'l129 191 lU 1ft M .. .806 .U8a 
H&1gtlt at Wi 'tbersl1.& "-.6 t8 S6 • . 8, .1)50& •. 61 

Be!p", at Or~ 5'.5 &1...·0 56.6 -62 3.5 ' •. 5 .~ .O"Si 
Breadth of Shoaldar8 2'~O 29~O 2:6.JO 50 2.0 4-•. 0 . ,0253 ,.,04-81 
Bre-adth at Sh. Pta,.. '24.0 2'-.0 2-3.-5 2f 3.0 3.1 ·.00''19 .0421 
Br'e&dth of Hams U.Ji 2'1.0 24,.0 2S2~i 4.0 e;0316 .04B1 
Breadth at Rip' Pta. 20.0 24.0 2291'0 26 4.0 · a .• o .0506 .. ·Clal 

-ut Girth · i1 .• 0 103.0 90.0 100 '12.0 10.0 .15U .1204 
PallliCb Glrtb 100.0 122.0 106.0 ill 22.0 5-.0 .27-84 ~06('}2 
Fl8l.l.5 Gin.A 9Z.0 100 .. 0 90.0 101 7,.0 11.0 .0866 .• 132·5 
Depth of' Chee"l 29.0 32 .. 5 2845 32.5 3 ... 5 4.0 :. ,0443 .0481 
Loog'th of BOdy '/:Z.5 80.0 '11.0 82.0 6.·5 ll.O .0'8-22 1.1325 

14th o£ Hea4 10.5 12.0 10.'15 12.6 1.~ ·6 1.' .0189 .021{) 
oir.. of Shank Bone 15.5 14.0 14.0 15·.5 .6 1.6 .0063 .0180 
Oir. of Sh1D BOlle 14.0 14.5 14.0 1.5.0 .5 1.0 .00.63 .0'120 
1st,. Elbow pt .• D01l1 2' .. 0 aa.o 25'.0 30.0 1.0 5 .. 0 .0126 .0'602 

JlJ.,st. s~. _ Pt. ~28.6 . _31-t? 2e.10m.,O 2,}; 5.0 .,OSl6 .. 0602 

Amt. of Feea 0008 .. 4 for Both 

:Faotol- Y 1I&d. slightly smal18~ gainalB bolly wei.ght snt practically 811 meastJ.rellBDts. 
Th1e _~ indioate a slight retaJtdat10n of growth due to pregnal.,. 
PerlCJ4s: . 

4WJt V - 3/P-tot ~ 6/.9/0" .• 
Pas·t ·., VIII--3/19/0' .. 6710/09. 
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UO. O 
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t. 5 

14. 5 
28. 0 
30.0 

faz Bo'l'!' 

III Elur1ng Period of 
8 dayS to 11 months 1 

1 

31 
2 
25. 

_ .. 0 
100.0 
111.0 
105.0 

Z6. 0 
8"1. ,0' 
12.0 
15.0 
16.0 

9,. 0 
31,. 0 

• 

'$a 

III 

.. 
; 6 

2.5 
2. 0 
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-5. G 

16. 0 
10.0 
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0' '-
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-1.0 
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Thue the 108e.. 1n w.lgh~ that might occur during t 

perio or. xu&! xcit .ent ar a o1d d. 

Another prob bl expl nation i that 

b tter 41 t tic oondition. may pr Tail durin th p rioe 

of g t ti&n. Th1 olnt n e4 further in ti tioD 

b efore any analogi e c b clr wn bet. :n Dey and 

a mor oonomioal u of tood by th th r. 

It ha b n . hown th th oth r ill deplet 

r 0 t,1 u • to nourish the t tu • r the a.nimal 

1 liberally fed , thi dr n 0 nnot b Yery gr a t. he 

nutri nt r quir by the c1 elopi t tua , the am"niot ic 

fluid , d the pl o nt , ar probably too mall to b 

easured by y ,lq) rim nt. 1 m thod u d at th pre nt. 

tim. Such r equire nt ar probably orf t by th 

avin du to 4 or c1 1nt nance. 

h • In. in thi exp r1 nt nite t n!) 

:r tar t10n ln rowth urin p . y. On the ontr ry 

th re 1 1 no to how th , o se 1th 
(8) 
not's in pi ., pr n noy fa or d body gro til. It 

m to oonolu th t ny 11 ct , i in fr 

rly br din r not ciu to arly pr gnan·t perio • 

A cordi o th 1 the pr vi ou table , 

80 hieh v b en bred bu ne er ue 1 d l 1tt r would 

po 1bly 1 rger t giT n e th tho gi lt th t 

d n r e pr n t. crhap '00 i t t1 condition. 





< • 

•• tabl1ehed 4~rlG1 pre.n • ., .till ~ 11 tbrou,hout a 

tollo.iaS tr.y peri04. 

b ell take. at 

thr •• lIOntta p.~lod. •• th.re are t. l •• tanc IS where .uoh 

compar1 one •• 'hoa. entione4 abo.,.. 801114 b . made. 

In the tell 1111 table. three eo •• whi bad loa' theu 

l1tt rl a' birth w ••• 00 e4 with s11t' that had neyer 

be e ll p".snaftt. Tile ooapari &ona were . • ill the .... 

way •• tho •• 1a . roup I. Ac., \1 •• · of y r and. teed 

o nlumed were 00 rable ter eaoh animal. All weight. 

are .Xp~.8 e4 in· POuacll and all mea.ureaa to .til 

oenti • .• ,ra. 
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GrouE I! - Table II 
-

~J:abla C011lpari 
Loss of L1 t tar 

.., .. p ti _ L . I 1 : 

Gain -
XXX I II XXX 1 

262 43 66 .714Z 1 . Oi 
55 58 56 59 3 3 .0517 • 

1 5-
0 6. 

24 28 - 2 4~ O 
29 39 5 10. 0 
21 24 1 3. 0 .,UJ. '/1:, • f....wa"'(t) p 

108 124 3 16. 
12'1 144 ., 1'1. 0 
1M 121 i 7.0 

3 . 0 
2. 0 

1'1 18 16. & 18 1 1 . 5 
15 1.6.5 14. 5- 15. 5 1. 5 1 . 0 
16 17~O 14.5 15. 5 1.6 1.0 
29 30. 0 29. 0 31. 0 1.0 2. 0 
31 32.0 31.0 M. O 1.0 3. 0 

511. '1 4.05 -a. 
Dig. Nutrients 194-.3 223. 8 3. 35 3. 5 

ller ~91n in body wei ght and perhnps in akelotal grovJth Factor XXX 
at the time of fin"'~ roeaaurOO1-ent a.e shown bY' body weight o,IJd skeletal 

1ll 





• 

onsume4 

28 

110 
1 
III 

~rou~ II - Table III 

li.5 
16.5 
1'7.0 
28. 0 

. 0 

2l~ 
~S . 5 

. 0 
33,. 0 
26. 0 
31. 0 
24. 

112.0 
9. 0 

120. 0 
. 0 

iO. O 
17. 5 
1 
17. 0 
29. 0 
30. 0 

2 
31 
23 

111 
12 
116 

109 11 
80. 5 

in in body weight 
Here the ~o tor 

:n bred. 

Factor XXII - 2/.18/11 to 3/).aj;u.. 
Factor XX - 2/18/11 to 0/18/11 

• 
Gain Daily Ga1U 

, '* 

XXI .I .xx XXII 

- 2 .... 0 14 - • . 071 
1. 0 1.5 .,035.2 
1.0 1.0 .0352 
2 .. 0 1 .. 0 .01 

- 1.0 1.0 -.035 
0 .. 0 .. 0. 0 •. 0000 .. 'W" '~""'~ 

~ 
- 1.0 .. 1.5 -.0352 -.053,5 N 
- 2. 0 -1.0 -.071 
.. 5. 0 ... 3. 0 • • 17 
- 1. 0 -5-.0 ...... 0352 

1. 0 -1.0 .0 
.• 0 -2.0 .1 

0. 0 - .1 .0000 
.,as 1. 0 .01 

1.0 1.0 . 0352 
1. 0 1.0 .0352 
1.0 3. 0 .0352_ 

3. 89 4. 00 
2.79 2. 8 

,,,,,,~~ng may shOVJ a slightl 
eenant was l arger 





fablA I • ahow. tbat both ot the 80"8 lost in 

... 18kt , 7e' the 10-•• was moat ma,J'ked t.~ the g11 t that. bad 

never b •• n pregnant., There ... prao'1oally no d1tteren •• 

1n tbe 81 •• ot the animal- a. aboa '" 'be rind ..... ur.· 

meate. ~he ditteren... 1n akeletal srowth .ere Tery ..all. 

'-abl. II • !be ... that hact been presaant. was 

found t. bethe lUI.r at the tim. ot tlnal mea8urements, •• 

shown by both be47 .. eight anel skeletal Maaureaent •• 

Howlver, the 811t that had n8Te~ b.en pregnant exoelled 

during the period or OOmpat180D, in bot.h body .eight and 

body me.aur •• e.t.. There wa. a a 11 d1tterence In the 

amount ot te ... onawaea, thie, ho .. e.er, tavorill£ the factor 

that had never be .. prelnant. 

Table III - 'aotor XX, neTer presnaat. made ~e 

greate.,t S 111 in body weicht aDdaenerally .peaking al •• 18 

skeletal ml.eurew.ats. L.n~th of body excepted. Factor XX 

was t •• larger at the \i.e of final me eureaente. 

o ~18on. of 80 •• bred for 8e7eral ~t'.4. 

yet not allowed to Buckle a litter, with ani ala that had 

neVer been presnant woulci be n •••• sa11l 1n order to aub

Itant1at. &n7 ditterenc. 1n the rate of growth due ,. 

preY10U8 treatment. 
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G~aup III - Table I 

Ta.ble Comparing Gains Made by Factor TIl during Different Stages of Ber F1rst l'reg-
zw.:at Pen_Qd_t_ ~_. _~.J~o_., _~ __ days't9 26 mo •. U days. - -

eight 
Height a.t Wi tber-s 
Heigh' a t CrOll)) 
Breadth of Shou1ders 
.Bread th a t Sh,. Pta .. 
Brealth of Ham8 
Breadth a t Hip Pta,. 
Hear' Girth 

allIlOh Gi rth 
Flank Girth 
Depth o:f Ch es\ 
Length of Botly 
1dth (£ He 

Cir. of Shan.k Bon 
Cir . of Shin Bone 
Dist. Elbow p t . Doon 
Biat~ 3h. Pt. Do'm 

Alat .• Feed Consuned 
Dig.. nutrients 

1st Penod 
Ueaa~ Mess. 
at ~. a' ani. 

sai 

Q 
58 
3 
32.& 

14.1.0 
162.,0 
14-6.0 
42.5 

106.0 
13.0 
U.S· 
16.6 
31.6 
34.0 

HI 
t.1 
.0 

",0.5 
35.' 

•• .0 
1".0 
lD2.0 
1U.O 
65.5 

100.0 
14~O 
1..,.0 
17.0 
32.0 
34.0 

38.9 
27.99 

24 Period 
- lias. --.-

at. end. 

fe16· 
t 

'1 42 
S3 
40 
28 

161 
15 
151 

44 
no 
18 
19 
19 
33 
59 __ 

266.6 
191.& 

.~. - M .Da11z itl! 1.-21 ~B$~ 
Periocl P~iGi. Par.. P ___ 

1.0 
1~' 2.. 

- ~B ... 
- .5 
~~-I 
1.0 

-&LO 
0.0 
~ 
2.0 
.1· 
.1 
.6 
~S 

0.0 

51 
2.1 
i.O 
Ltl 

-2.4 

~ .... 
-'1.0 

'1.0 

•• 2.,0 
4-.0 
2.0 
2.0 
1.0 
2 .• 0 

-.,5Wa -.&61 
..,061.' ·.02'1. 
-.0688 .&10 
~.Glf1 ~OlM 

.;0-1'1£ ~02'M ..... '8 .OJ •. on? ... 0, 

.1OM -.01611 
~ .. M-6 ... 0 
.0000 .06&., 
.8S4A .OOM · 
.. &688 .0·218 
•. 0178.943 
.Ol'1~ .0218 
.0172 .0218 
.0172 .• 010 
.0000 .0218 

~-l 

.989 
2 .. 92 
2 .. 1 

Al though the: saount of f&ea. consumed 1s unequal fer t he t wo :periods and the latter period 
Is o£ greater lansth, it oeoms safe to conc1ude tbat the grea.ter gainS in body weight 

'8 mn4e in the latter stago of the pregnant TTer1od. 
Per1ods: 

1st periOd- 61l.5/l.0 to 8/1,3/1.0 -Pregnant only the last 21 d:.ws ., 
2d parl04- 8/13/10 to 117i2/1.0. 

: -





Group III - Table II 
Table Comparing Ga1n8 Made by Fa ctor XXI during Different s t ages of Her First Preg.
nant Per1o'd, Ag!t~~~~~QL~_@XS to 9 mo_~2 da.y~, 

1s t Pe~iod 24 Peri 0(1. 3d Feria" Ga1n ])a1l1 Gain 
Meas. Yeas.- Mea.s. 

.. lb r ' lsi 2"[ 3d I1.leas. 1st . 2 3d-
a1i B-3g . at end. at end a t end Per. Por. Per. Per. P~r. Per. 

eight 1·59 160 laS 209 1.0 28 - 21 .035 1 . 0 .6 
He i ght at Hi th&rs ~9 4'1 49 52 -2.& 2.0 3. 0 - ;0'1l .0'11 .oal 
Height at Croup 5Y 5'1 59 62 0.0 2.0 3.0 . 000 ~on . 0 .• 
Bread t h of Shoulders 30 30 33 35 0 . 0 3.0 2,. 0 .000 .10'1 .05' 
Br-eadth a t Sh. Pta. 24 25 26 ·25 1. 0 1.0 0.0 . 035 .035 . 000 
Br eadth o-f Hams 26 28 30 31 2. 0 2.0 1.0 .on .on .028 

eadth a t Hip Fta. 18 21 24 £5 3.0 3. 0 1 . 0 . 10' .10' .028 
Hea rt Girth 93 102 lOB 110 9. 0 6.0 2.0 .321 . 214 . 05' 
Paunoh Gi rth 116 11' 132 136 1.0 15 •. 0 4.0 • 035 . 635 .11 • 
Fl ank Gir t h 101 104 111 122 3. 0 7~O 11 .. 0 .107 .250 .3:14 
Eepth of (Joost 51 31 33 34- •• ,0 2.0 1.0 .000 . 0'1l . 028 
Length of Bo(]y 00 82 64 91 2. 0 2.0 '1.g .071 .071 .200 
->rid th of Head 13 15 15.5 1 '7 2 .. /), .5 1. . 107 .01'1 . 042 
eire o:f ,Jhank Bone 15 15 15.5 16 1 .. ,0 ,.$ . 5 . 000 .01'1 . 014 
Cir. of 3hi.n Bone 15 15.5 16.0 l' •. 5 ~6 l~ O . 017 . etl'1 .028 
Di s t. El bow P t . DovlIl 25 25.0 25. 0 28 0 •. & 0.0 3.0 . 000 .000 . 085 
Dis t. Sh. pt . DovID 26 29.0 28.0 30 3.0 -1.0 '2 .. 0 . 10'1 -.035 .057 -

t. of Peed Consumed 127 ' 112.5 156. 8 4.53 4.01 4.48 
Dig. Nutrients 91.3 80.C 112 .. 6 3.26 2 .t18 3.21 

During the s eoond por1od on less feed a greatel'" gain wa.s made in body we i ght. a smaller 
gain \'laS Dode duri ng the third m-onth yet tIllS vias grea teJ.+' than f o r the 1 at month. 
Periods : 

1s t Period ... 10/22/)... to 11/)..9/').0 
24 Period - 11/)..9l10 to 12/)..7/~O 
34 Period - 12/17/10 to 1/21/ 11. 

• C\ 





G~~S2II1 - ~able III 

Pr.g-- -

.. 
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i', " • 
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1ft e .. " g n8 • 

fro .2 o n \ 1.0 p u • during 

the •• 00 d onth. 

I • 0 • tt • in bOc17 

growth ae ehoWD b7 '.kele' 1 a'LlJ' at_, r. 
1 11 tr c • G 18 . 4 tb 

1 1n • , t • 
in •• ar t 1 • • \U , 

11' ttl t t t1 • • 

e • 1 • 
j .tit1 bl t con 1u • er 1 n '7 

1 h • a 1 • • ur t 001'14 

he f1r • • ul r • 

y . 11 it. pll t n tu h 1S ion. 
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-6 De. e 
.--

V 11/24/09-3/18/10 2nd 266 530 381.1 1438 .1 12,61 11/24/09-3/18/10 287 507. 3 382.5 1332.7 11.68 48 
I 

V 6/1/10 -9/10/1v 3xd 293 258.4 193 658. " 5. 82 : 6/1/10 -9/10/ 10 563 , 2b8.8 150.2 41 •• 2 4.1 69 

V 12/9/10 -S/ 31/11 4th 318 496 355.' 1l19.,l 9. 99 -12/9/10 -4/3/11 431 501 360.2 835.7 7.26 24 

VI 11/3/09 -2/24/10 2nd 226 4'3 3l0.1 1504.8 15,.32 11/13/09-2/241'10 ~65 4"'8 Z2tZ .. 151214.7 10.74- 65 

VI 6/2/10 -9/25/10 3rd 24'1 460 330.7 1338.8 1l. 6..~ 6/2/10 -9/25/10 32'7 2,6- . 9 168.35 1)75~9 L.!:. 96 16 

I 12/26/09-4/18/10 1st 1 '12 478 343. ' 199.8 17.68 12/17/11-4/8/12 I'll 586 421.4 2470.2 22.05 '10 

XIII 1/22/10-5/14/10 1st 1'16 ' 400 346.1 1960.8 1'1.51 ,I I'U 12/20/ 1 t -4/12/1 3 2h8 655 471 1979 17.51 93 

XIV 12/7/09 -3/31/10 1st 155 ' 451 3 24.3 2092 18.35 1 '1 " ~" . I 11/4 / 12 -2/26/13 16& 645 463.7 2827.4 24 . 8 82 

XIV a/22/10-10/12/102nd 242 523 576 1553.6 1 3.87 6/20/13-9!fJ/13 E54 371 266.7 1050 9.37 29 

XXII 10/11/10-2/3/11 let 160 488. 3 350 •. 9 1 949 17.09 " 1 / 15/14-5/ 1 0 /14 191 783 563 2~47.6 25 .63 1 20 

XXII 5/17/11-7/6/11 2nd 202 352 253.1 1 253 11.28 6/21/14-10/10/ 14 308 591 425 13 79. 8 11. 8D 88 

xxx: 10/ 1/12 -1/25/13 1s t 226 514.8 370.2 1637.8 14.1l 1 1 / 4/14 - 4/29/14 226 767. 2 551. 4 2439 . 8 21. 4 148 

XXX 4/2~/13-a/9 / 13 2nd 333 345 24 ,;.05 744.7 6.7'1 6/25/1 4-10/13/14 312 585.2 420. 7 2367.4 21. 52 71 

XXXI 11/16/12-5/10/13 I s t 244 517 3 71.75 1523 .5 13 . 35 '3/26/12-7/18/12 1 89 G25 449.4 1348 . 4 11. 83 107 
. -. 

XXXI 5/15/15-9/7/13 2nd 261 585 420.7 1675.8 14.57 9/23/12-1/16/13 263 445 317.8 1 207 10.49 11 

XXXI 2/16/14~6/10/14 ~rd 348 819.9 589.5 1694. 5 14 . 8~, 6/26/13-10/18/13 363 358 .7 257.9 730 .2 6.4 -9 

XL 11/22/12-3/18/14 1s t 247' 750 539. 9 2186 18.~ 5/9/12 -9/2/12 219 630 452.9 2068 17. 82 78 

11/2/14 , ~2/25/15 2nd 349 513.7 369.4 1058.8 9. 2 
~ 

XL - it! I I ' 4/19/13-8/12/13 347 399 286 .9 826.8 7.18 51 

L 10/20/14· .. 2/13/15 let 221 705 506.9 2293.6 19.7~ 10/19/09-2/16/10 281 46',.6 336 . 2 11 98.6 9 . 98 86 

LX ,!,.~l.l /'~/15 -2/25/16 1s t 2(24 624 . 4 448. 65 1917. 3 16.96: ~ 11/9/09 -2/23/10 245 453 325 . 7 1329 .4 1 2. 54 32 l' 

9/~)/16 -i2/25 / 161s t 
.' I 

9/'1/00 -12/22/09 LXX 204 632 454.45 ~~ 227.6 19,.?l \ ~ " ll~ 210 290.2 208. 65 993 . 3 9. 37 78 
Total 51!3!3 109915.0 1905. a 22027 20'·=13 'isli,' -., J- 56441o~08.a 7621. 2 315~36. 1 27a.52 1357 
Aver age 244.4. 5 23.5 376.4 1525.1 14.16 &.~ . 268 .'1505.1 362. 9 1 501. 7 13. 26 64 . 6 
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prote1n,. milk eupJ' and a8h GOntent,. 

a comparatl •• bate'. of 1000 pound, 11.,. wei bt,. OOW 

g1ylns l.alloM of milk a day ·.111 giY 11'1 'he lk one 

pOl.U'l4 ot tat and At'1'1 pot1D4. of prot in d . 11·, while the .o·w" 

milk will ,.1eld 1.26 p·oWMl ot fat aDd 1.1 pounds of prote·1n 

a day Oft n .~eral.". !hi. co· " ls~n shan that proprt10D-

ately 'the • act fer milk produotlon ar aa sreat in the 80 • . 

&8 in the oow, n4 thereCor an. hou.\4 D s1 vt)n a 2'at1oa 

that w111 ·.ti.ul ·t. and .nlt 1ft aD abundan'm11k flow. 

Henry and )(O~P~.. &f.,.. the lII11k y1e14 of • eow .e Tarylq 

trom 4.9 p.UBO t 6.3 po-uncla 0.' a11tk clai~, and the t. . 1 

for Aft 8'-4 Y peri .. &8 I'&ngins troa 42i po1ll:lde to 632 pOtoln48. 

QROW'l'B AND LACTATIOlJ CO ABED 

'The J)rooe see of gro th and 1~ctat1on. in 80me 

re'peota. thow etrlkins 8imilar1t1ee. Doth are depend •• ' 

upon reprodu: ti y aoti,.1 ti •• tor their 1n1 tial et11rAllU8. 

The .1 •• that aD 8Il1aal will finally r .. oh under ta!forabl. 

ciraua.taD ••• il 11. 1 ted by her d1 ty. Th18 .am. taoto~ h • 

been foun4 to l&rg ly <:ontrol the amount of milk 'hat 

cow Ie 0&p&b1. of siTi.n. The aucklins of' YOllnl •••• to 

be oan1ed 'n at the expena. or bodyp-ewth, an4 ..,hen 001'. 

ua. their te. t. 1 , Oft tl •• h, body growth •• em. to b 

at lhe expb •• • t ailk produotiol1. 

(8) 
in.i, in .orkina with guinea pi •• , ro · d 





.,er, rapt4 10. in t h w 19b: ot t.h . ota 'R ad1 t 11' 

follo i' d Clont"nu"n or v r d¥ • 

al not • on in . 10 in i h {) tl8 

on ,t 0 r r thor k ft 

hi h • that rill 

e t t10n h~ 1 cc tion t i 1 in th 

moth r' 0 y hioh ,r r r 1 . ·t d tor th p 0-

ri u t10n of mil • hi u.n or th 0 r 

i 'ht b for ,1 Y rY e ·n th 1 0 ght hort 

f l l owin .. 

h 110 in bl tv () 1 . of tb 

chang 111 pl • 

a y ' f, r ' 0 al o. 0 Incr a 11y 
delivery w 1 h t Ob • r oen 

incr or . • 

0 1 726 2 611. 6 
1 .... 5 o 7 110 • -59.3 -11. 9 -1 . 9 
6 - 10 5726'6 104 550.5 - 3 . 8 - 0 . 8 0 . 1 

11 - 15 Z , 5 • 1 . • 3 2 • 0. 5 
16 .... 20 55832 99 564. 0 .0. 8 0 •. 2 0 . 03 
21 - 26 46 5 551.3 1 . 1 2.5 - 0 . 4 
25 - 30 39993 14 563. 3 12. 0 2 . o. 
:51 - 3 45 3 43 570. 7. 5 1. 5 0.3 

.1tho h ' u b 'r of obee ion 0 ' 

utfie! nt r ul r ri • y it 

be e n t t m l ' 10 t or h f i r t t n d r 

birth r ti • on b . an to 11 bt in II 

ya: .. 

upon th h ok t.h 0 h to • 
R{4~ r r' nt or rri 0 t t 1 t t g • 





,. 
~Olu4.d that lactat10n arrecte growth and that growth 

affect. laotatlon. anel that the relat1Y. ameunt ot the 

efreat ot eaoh 4epen4ed upon the length ot time that had 

e14peed alnoe the beginning ot each. He alee found the 

mo~. immature the a01 .. 1 at the term of lactation. the 

greater the check on growth; and the more tendency there 1_ 

for the c·h.ck to be a permanent one. 
'{45J 

Mangel_ found that. a laotating silt may hay •• 

lower digelt1Ye abilIty. Due t ·o an ineuttIeient number of 

trial., no conclusion. can be drawn trom h1. work. .An ex-

planation tor the lower ooetficient of 4iC •• tlbl11ty may be 

that the lilt waa 1n an emaciated condItion from 8uckling 

the litter and not able to make as economioal US8 of her 

1004 .e she wou14 normally. 
(4'6~ 

In Hageman'. work with doge. the nItrogen 

retent10n was round to be le.8 than what wae laereted in the 

milk. The bi tah loet ni trogen trom her body whil'. the 
('4al 

)upple. increased in e1... On the other hand, Jager.B 

showed that t.he mother retained more n1 trogen fro III the tood 

than .he gave out to the pupp1e •• and therefore protein was 

Itored in her t1.8ue~ Both ot the •• 1nTeetlsatore. how.Ter, 

found a period of increaeed protein retention after the 

removal of the . y ...... 





•• 
A COUPARIOOB Ol? · LACTATING AlfD OPEJl F ACTORS 

Sinoe pregnaney was found to cau.. no markel 

retardation of growth, 1t would be interesting to make 

similar comp arisone between lacta'tina and op.n factors. 

Breeders baYe commoo17 obserYed that lactation cau.ed a 

,.rioue o~ok in the growth or an aimal. Their method ot 

observation 1n .. at Ca B •• baa been the changes apparent to . 

the eye •• the period or lactation proare.8ed. Other 

methode of comparison would be by meane ot body .eight. 

and measurementa, taken at the b egian10s and the end of 

the period. Sk.letal .eaaurement. w111 varYl due to the 

f alling ott 1n flesh ot the animal and oannot be expected 

to Bhow an actual gain or 10es in tl. akeleton itaelt. 

The email number of oomparisone here con

lidered was due to the faot that there were yery rew oa •• e 

where two meaeurements .ere taken ot the animal while 

1acta&1n;. Baoh table gi ••• a comparison betw8ed a Buck-

linS 80W and a dry animal. The age, time of year and 

prel'iOU8 t.reatment in each table are comparable tor both 

animals. The dry gilts had neTer been bred. In mo.t oa ••• 

the lactatiDI animals reoe1Ted the moat teed. The night. 

are eXpr.ssed 1n pounds and all measurements are given in 

centime'er8. 





150 1 20 

• ... -.-v "" ...,.·v 
65.& 

100. 0 
95.,0 
29.5 

2-.0 
11 .• 0 
13.5 
14: .. a 
28. 0 
29,,8 

ta 
t()~ VII .. 

-9 mo. 

VII G ------.ea-s . 
_t end VI VII VI VII 

172 190 -30 - 18·- --.4.28 .253:5 
... 5.,0 .5 -.0428 . 00 
." 2.0 4.5 -.0285 .0631 
.. 3.5 2.5 ~O50 .035 
-2 ~O l.O -./0285 .01 
.. K_O 0 .. 0 - •. 0428 . 000-0 

'~«!lI --. .... ....~5 - .. 5 -.0214 - -.00 '1 
105.0 . 10~ -16.0 1-.. 0 -.228 . 01 
115.0 120 .. l OkO 5.() ".142 . 071 
109,.0·- 115 .. 12~O 6.D . ,.171.4 . 0846 

35-.5 M - ~5 .~. - .. 035' .... ~O211 
80.0 85 - .. ~O 5.0 -~O571 ,.071 
15 .... 5 12.5 ... ~5 -1 .• 0 ~~0on • .• 0140 
14.Q 14~5 O,~O .6 .. 0000 . 0071 
14.0 14.5 .. . 5 .5 • .• 0071 .00V1 
29. 0 27 .• ,0 0,,0 -2.0 . 0000 -.0281 
30. 0 29-.0 .. .5 -1.0 -.00'11 --.01 

179 • . 5, 6~4i 2~52 
129.06 4.&4 1.,8l. 

aetical17al18kel~'f;al mea surements. On muoh 1.sa 
e1ght and measur -ementa. Her·. lactat10-!l seems to 
skeletal. measurements . 

f--' 





t. of' Feed Consl1D1e4 
Dia. Nutrient 

. 
• 

etor V 
actor IV -

280 
01.5 

., 

lOu. 
4.54-

19bt 

'Gain 

V 

~11 

- .5 
- 1.0 
-5.6 
- 3,.,5 
- 1.5 . 
- 2.5 
.. 7,.,0 
.. 1. 
-la.O 
- 1.0 

2 .0 
0,.0 
.5 
.5 

1.0 
1.0 

1 
-1 

IV 

.5 
- ", . 0 
-1.0 
-1 __ 

....... 
- 2.0' 
0.,0 
1.0 
5.0 
0.0 
1.,0 

-1.0 
.. . 

.. 5 

, most of the b-o~·, 

5.11 
4,.4''/ 

tv 

' .• O'll 
.0006 
.0288 

-.0238 
.0119 
.. OU9 

2,. 
1.17 

It!!l l .,..QMfta''bG . -
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Group V - Table III 

Table Oomparing Factor XI during Her Firs t Lactation Period, Age 11 mo~ 21 days to 
1 2 mo. 15 days, wi th Factor llA Ne'ver Pre~t! Age 11 mo. 1 clay to 12 mo~ 1 day. 

weight 
Height at Withers 
Height at Group 
Breadth of Shoulders 
Breadth at She pts. 
Breadth of Rams 
Breadth at Hip Pta. 
Heart Girth 
Paunch Girth 
Flank Girth 
Depth of Chest 
Length of Body 

14th of Head 
Cir. of Shank Bone 
eir. of Shin Bone 
Diet. Elbow pt. Down 
Dut__ Sh. Pt.Dmm 

Faotor XI 
UeaaJ.~~--xe as • 
at Beg. at end. 

lS8 
51 
59 
30 
27.5 
29.0 
25.0 

10'1.0 
135.0 
108.0 

33.0 
90.0 
11.5 
15.0 
15 .. 0 
28.0 
29. 0 

18'1 
52 
60.5 
30.0 
26.5 
27.5 
23.0 

105.0 
130.0 
110.0 

33.5 
82.0 
11.6 
15.0 
15.0 
29.0 
31.5 

.Amt. of Feed Consumed 
Diges. Nutrients 

11'1 
84.1 

Faotor l1A Gain 
!leas. Meas. 
at Beg. at end. XI 

23'1 
61 
69 
34 
25 
34 
23 

124 
140 
120 •. 0 

38.0 
90.0 
17.0 
15.0 
15.0 
31.0 
33.0 

262 - 1.0 
59 1.0 
68 1.5 
38 0.0 
28 - 1.0 
39 - 1.,5 
24 - 2.0 

124 - 2.0 
144 - 5.0 
121. 2.;0 

39 .5 
89 - 8.0 
18 0.0 
15.5 0.0 
15.5 0.0 
31,.0 1 .• 0 
34~Q 1.5 

145.3 
104.4 

IIA 

25 
- 2 
- 1 

4 
3 

Ii 
1 
o 
4 
1 
1 

~ 1 
1 
.5 
.5 

0.0 
.06 

,Daily ' Gain 

XI III 

-.04: 
.04 ,· 
.06 
.000 

-.04 
- ,.06 
-.08 
... 08 ' 
-.2 
- .08 
-.02 
-.32 
.0000 
.0000 
.0000 
.04 
.1 

4.68 
3.36 

~892'1 
-.0'7'14 
-~0356 
~1428 
.:1071 
~178 
.0356 
.0000 
.1428 
.0356 
.0356 

... 0356 
.0356 
.Oll'S 
.01'18 
~OOOO 
.0356 --
5.18 
3,.7£ 

Faotor XI a_owe & daily loss in weight and in several body measurements. Gains were 
made by the d~y Fa.otor. Laotation here seems to haTe r.etarded gr·owth. 
Periods: ' 

Factor XI - 5/.21l10 to 6/.15/.10. 
Faotor 1ll - 4,20,12 to 5/18/12. 

• fit 
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A aum ry of the t blea aho •• t .hat in only oae 

greater g in de ~y 1 ctatlng 80W thea a dr7 

gilt. and th1a aunt d to only .03 pounda d 1y. The 

exoeption • . ~ otor '0, , ble VII , lUe led only one piS nd 

the r ulta oannot be , n a rpr nt t,1w. of a 8.W 

nu ing - DO 1 ta 11 r. In iow of th tabl •• t.he 

1 0 tina ahow Il otu 1 daily 1 • • wh re 

in. r m • hey r Yery alight. 

n t r 1 , l' .tin polu brou 11 ut by tbe 

t bleB 1 t t 1 e... ry but n , h 1 t ing 1m 

"el' • ller th be "7 t oX' t tl'id .lle by tin 

.1gh • n me ur .not • h -41t- r g b tw e 

the 1 t tin d Qpn 10 • 10 • t t the above 

• 

COUlp ri one 0 nb • h t 1 how 

t dry: I otore to b th 1 'he rio 

b n. n in uo tbe 4itt r D m ur nt 

at the n4 not h 11 u t h tr et of 1 at t1on. 

CODclu lYe 1 r :r of eoUlp 1 one. 

1 p , . nt ,. 
t ' Y t t of 1 ct, tlon 0 k let •• th, it 

quite olear that ro h gr at11' r t " • d. 

in 0 " co 1 tely ch ok Quri 

lac tlon. I •• • to oonclud 

her n r 1 is litt r led , the t1r in 

on th 0 h r 1 u. u l~ ceo in 

ch ck 

• t ·bl •• aho th t. let 1 owth 

y 1 t 10 

g ~ • 





It 

I" 18 onl7 through a knowl e4ge ot the amount ot 

r •• d oonaume4 and the Dumber ot pig. luokled that an 10-

telllceAt .tu47 .t the etrect of lactatloB on growth can be 

made. Thereto re, a di .ouasion ot 'he pOinte ment10ned 

aboTe will be glveft at the end of the next table. 

A COIlEARIDOB OJ THE :rEED CONOOMED BY 

PlmGBAB! AND LACTATING FACT'OBS -
!he tollo,,1DI table ftl compi1 e4 Wi th the id. •• 

of giyins an opportunity tor a more extenaiv •• tu~y of the 

amount of teed oonlume4 by laetatiftl and open factor., aD4 

the gat n or 101. 1 n ... ·igh' when a &1 veil 8lIOunt of teed .. a 

conamea. The number of piga auckled 18 giyen, ainee it ia 

probable the.t there II a relation between the eize of the 

litter and the lOIS incurred by the mother during 1 ctat1 on. 

The periods cho.en tor oo~ari80n are ot the 

lame length tor both the lactatiftl and the open 80", and 

in moat oa ••• extenit throughout the ea .. t1.~ ot year. 

'lhe age, 1n each ca'.e, i. praotiOally the eame for both of 

the f u.ctora. The ntlmber of the lactation period, the 

aTerage weight tor the perio4, the 4iseeti ble nut.rient. and. 

th. gain or 10e8 in weight are siTen in eaoh .ase. Th. 

initial weight tor the laotating gilt. 18 the one taken JQlt 

atter tarrowlng. 1"hl number of pip auckled 1a \he number 

reared to weaning tim.. All of the data 1n thi. table 11 

taken from the indi.,14ual weekly ... ight and teed. recorda. 
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0 Tt G . ~CTOR DRY FACTORS . 

- Rcier Date Welglit Fe a Di g . Dl p·. ltut . Gain 
flute Per t _.'. , 8/1&/10.5/28/1 ' 2nd 259 9 2 &" 15- 1104 7 • 36 8 VItI 5/18/10-5/25/10 32'1.6 183 131.6 401.' 11 , -/10/10-11/1 , -110 ~. 1'0 • 33'~ 1166.4 5 I S k VIII ./10/10-11/16/10 4~O 23'1 17Q.5 415.9 5 ;-, 

I . i 

1l 2/'16/10- I /10 Del 213. ,46'1 -8.'. 1569 • • 4 I S IV 2/24/10 .. 5/4:/10 516 2'7.8 199.'15 631.9 29 
I 

Xl /1&/1.0 .. /1: 110 18 23' 1,0.t 11.2 -" 11 ' 3 X /18/12-,6/16/12 266.2 321 ,.6 231.2 868.3 5'1 , . 
XlIX 0/14/10 '/2fJ/1~ 1 2 161 259. 1602.' .. 22 8 XIlIA 6/14/10-7/20/10 29'8 • 236.6 170.05 569.1 6 

XX 3/31/10 6/ /1 let - 162 3 263.16 1 .U 0 1.5 . r '· U ' 3/31/1S-6/ /13 2~1 282. 203.2 879. 2' 
XIV lo/18/1,O~/tG 

I 
' /26/1'1-~ /13 "'-

822 • 80 808 15 . .' • i' XX- , 2'5 31'.6 228.3 830. 2 60 

lB · /J/l /10/1 -'1 , I • 1 -8 ... ;: 9 XID '/18/12., /1 _/12 244:.1 138.9 212.' 912.6 15 

1'~111 /U DI S , '" 11 • lin - '1 :. Xl 1/1- /11.3/1'1/11 , ,2"_' 51. 22 . 6 83 16 
-

' J; '/10,/14 ,' /16/14, ;r 18' 67 . 161., 1018. ' .. '2 : 6 X1U 10,/18/13-12/21/11 319. 3 212 16.8 ' S'22.6 .. It 

1-/1 / ' /lJ ' 
I. 

/9/l'-u/a/l' xu a " .. 1 .. -100 I . 82' ",. 322 'N.V 1ft 

/1 /1. '/)1/1 1 188 13 - ,"0,' .11 '1. ,2 .. 42 
, " XII ' '3/18/12-1/21/1,2 14 .2 12 286. 1885.8 68 

. ---
XL 2/25/11 /2 '/u 8 . $S'~ , ,-. ' 6 ' 

,, ', . I • nIm /12/1&-10/12/13 3" 211 15'.' 421 28 

li 8/18/11 ' /'1 I . 2 .' .. 8 U .. 8 . 8 . ... • xu 1/21/1'.5/23/1' 238 4.31. ,6 811. 11 1M2 16 

LI /28/1 388.61 1802~,6 21 I ,. IU, U/9/09.1/a/lo 233. ' 223 16'1.6 '716.8 12 

ax U/25/1, 1/1'/1' '.' 
I 
S UUA M.5/12-2/1 '/18 23' 812.2 891 •• 2\ I 214.5 32'1 255 •. 1 U 1. 3 6 I 

. ...... -
BJ ,1;0/8S/09.12/15/09 262.6 16' 120. 1 46'1.5 27 

;, ' r I 

• 4t 2:l'61.2, -2 • 470,'. 1 4889 . 5515. 6 115'71 , 9 . 
A I 44'8.8 S20., 1280. 1 - 16. 2'9.8 28'1. 6 206. 8 '199. 6 25.8 
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al 

the 1 ••• 4urina laotatloD was otten eo plain17 

ev14.n\ 'tbat the ey. oould foll ... it, from day to day. A8 

shown by the •• cond table, the 108. was more marked in .om. 

oaaes than in other.. ~ one faotor will gain whe. suckling 

a litter, anel anoth.r of pract.l0ally tbe .... as- and with 

similar prev!oue treatment 1 ••• weisht. whe. Bucklini a 

litter oomparable in 81 •• to the fIrat, muet tor ta. pres •• t 

go unanswered. 'he .... eOlf may ahow a gain in one perloc1 

and a 10.8 1n aaother. 'aotor XXXI, duriag her third la~ 

tat10D period OD oonaiderably 1 •• 8 teed, 8uokled twice .a 

maft7 piga and yet l08t onl,. one pound .ore than durinc the 

preoedlng perio4. Here. ho .... r. the 41fterenee in age and 

matar1 ty may turn! 81'1 an explan& t1on. The more immature the 

animal, the cr'ater the drain caused by laotation and tha 

smaller the amount ot reed given the more pronounced are the 

111 effeot •• 

Oenerally .peaking, lactation wae accompanied 

by a marked 10.8 on the part or the mother. The drain Oft 

the pare'nt begin. with parturition aDd beoomes heavier aa 

the pig. p~ow older and require more milk. Yet wh.re gain. 

haYe b •• D made in the exp.r.ment, they .ere in the latt er part 

of th .• per1ocl. An explanation ot this tact may b that an 

animal etoree lip f ood during pregnancy and not udil the re

s.~v. 1. "'.eel \lp do •• the animal begin to u.e it. daily food 

SUPply tor ailk prodllot1on and the renewal of ita body tissue •• 

Another explanation may be that the mother, 1n time, become. 
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•• 
the milk yie14 1e kept conatant, even at the expen8e ot the 

maternal tie.u... IUlk 18 yery .tc)& 11l thoae nutrients 

needed for growth, and 1n 8upplying the •• to the YOUDI 

through the milk, the .other m&7 not hay. a .uftlcient 

supply lett t.o 8u8t&10 the growth ot her own bo~. Milk 

is rloh in the 88 ealled ·Y1tam1n •• - - both the 7at Soluble 

A ana the water Soluble B having been found in appreoiable 

quant1ti •• 1n milk. A1IO, the coefficient of d1seat1bll1ty 

for Yarl0U8 reason. m~ be lowered during laotation. How

ever, 4ata i. etl11want1ng on thie point; the re8ulte at 

preeeat lea4 . ng only to oontusing and oonf11ctingatatementa. 

The relulte I.t forth in th ••• tables will 

hold good only when the animal receiYed liberal amounts of 

a ration 80 balanced aa to meet body require •• nt. and at the 

Bame t1me ,upp17 the nutrient. n •• ded tor milk: proQuction. 

Thelo •• during laotation wo~ld be even more marked if the 

animal was poorly ted. 





AVERAGE WEIGHT AND FEED COBSUKED DURING SUCCEbSlVE 

PREGNANT AN» LACTATION PERIODS. 

The tabl,. in gz-oup VII giT. the average weigllt. 

the amount of teed oonaumed. the length ot the periods aDA 

the gain or los. in weight during aueoasBive gestation and 

laotation period •• 

The average .. eight tor th·e ge.tation period wae 

determined by taking the weight neareat to the beginning of 

the period aa the initial weight and the weight justbetore 

farrowing a8 the tinal weight. The In! t1al. weight for the 

laotation period was taken Just after parturition. 

The teed consumed during pregnancy i. exPressed 

ae dlgeatibl nutrients pe~ 1000 pound. live weight. Owing 

to the ditferenoe in 1 ngth of the laotation periods. the 

amount eaten by the 80W wh116 suckling the litter 18 given 

in t rma of pound. per 1000 pounds live weight per d~. 

The gain during pregnanoy rep~e8ent8 the ditterenoe between 

the 1n1 tial weight and the weight taken just betore farrow

ing. The 10.. durin laotat1on i8 the ditterence between 

the wei -ht Just attef parturition and the weight taken 

nearest to the end ot the period. 

The 1088 during farrowing COTera the week in 

which the BOW farrowed, only weekly weiGhte having been 

t alcen. The time ot y a.r during whioh the periods oocurre4 

18 ale. given. 11/13/09-2/24/10 expresses the period from 

November 3r4. 1.909 to February 24th. 1910. 
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AYERAGE ,' liB, ~ ,~ o~ .slJPEl! M!1I U r ~ bCES I~ PREG~ABT AND ~CTATI~N PERIODS , 

])ate , 

VI U/3/09-2/U/s'O 2nd 286 "3 

VI 6/2/10-9/26/10" 3~4 26' 460 

VI 12/12/10/3/11 4th 319 519 

VI 6/ IU.9/26/11 5th 258 62'.' 

VI' 12/13/11-4/2/12 6th 5CH. 604 

VI 12/23/12-4/1'6/11 _. 361 641 

VI 6/S1/1S-10 113~ :tb 34D 582 

VI 12/10/13.-4/3/14 101;h 354 '188 

T 11/24/et-3/18/10 2nd 281 53,0 

v 
V 

V 

V 

5/30/10-11/10/10 3r1. 2N 258.5· 

12/9/10.3/31/11 7' 6th 318 4 is 

6/' /11.'/2' /11 6th 280 621 

til 81 ,61' 

v 1/28/11-&/21/11 " 189 .," 

XI 12/26/09 .. /18/10 18' 1'1 4,, ' 

XI 6/23/10-10/16/10 2nd 221 520 

XI 12/1'/10-3/22/11 31'4 261 "' 

XI 6/ /11-9/28/11 4th 24 6M.' 

XI 12/lZ/U-4/6/12 e'Ul 26' 20 

II 6/14)18-10/'/12 ith 163 •• , 

XX 1£/30/11-4/22/13 ,ttl 2' fOl 

D18. P .. lhi'. Liv. 

e 

860.1 15 ' •• 73 

3ZO.· .. 1SS .8.106' 

373.2 1169· .• 9 65 

3,'9.' 1491.4 121 

'34.3 14:28.6 i9 

460. 12".' 6 

418. 1230 •• 83 

568 1590.' 8! . 
381.1 148 .1 0 

196 668.' 85 

366. 1119,1 G. 

3".451168 110 
-

4.68.,01 1361.8 6 

'" • 111&.' • 
~8. 1 " 8, 

1'8.t 1 -.2 M 

821.4.183&. 12 

I .~iJAi ·&.6 " 
4r4J.,&lfM.t 

181 1805.9 '1 

60'_ 1 6& 

83 

.28 

28 

23 

17 
~ 

l' 
0 

31 

28 

3' 
2' 

+ " 

2. 
1 

1 

22 

M 

42 

16 

26 

11 

-
. 11ar VI 

uar.' 'II 

n .11 ~ I 

110~ VI 

Uli VI 
:~ 'f' 

11.~ ", VI 

1141',< VI 

Ut·~ VI 

11 : V 
,J 

U8 V 

: '8 
t 

, 
13.4 .y 

118 V 

U ' V 

11a ') I 

U, .. 
'" 

119 ";' 1 

Ut 

U4. 

U N I 

US 

LACTATIIG. 

-, . 

Ptr- wt.Dae. Feed 
104 in 

:Fe,.-
104 

';24/ 0 .. 5/'/10 2nd 214 " 4'7 

/25/ G-11/23/lD3ra. 292 59 4:11 

4/3/ 1-6/3/11 4'h 262 61 294 

f / 26/-12/2/11 5th 298 if 483 

4/2/ -6/&/12 6th 329 67 527 

4/16/ " ":&/14/13 8th 348 59 658 

.. 0/13/ -12/6/13 9th 354 6ft 464 

4/ 3/ 4-6/30/1410111 379 I' &24 

3/18/0-6/25/10 2nd 259 68 398 

9/10/ G-u!l6/.Lo 3rd 290 i' 4'10 

3/ 31/ -618/11 '~269 64 310 

9/27 '. -12/8/11 5th 312 6' 480 

&/3/ 2.6/2./1& ,til 361 5' 622 

5/21/ 8-'/2'/11 ,tll 381 " 286 

/18/ 0-6/15/10 18t 18' 18 23' 
/16/ 0-lM-,4/.LO 2nd 231 60 41' 

/22/ 1-1/6/.11 3r4 Lltte~ Died. 

/28/ 1-12/2/11 ~'h 231 II "5 

/ 6/ &-6/&/12 Ith 240 " 671 

/'1/a-lB/' /12 6th 2.1 II 183 

22/ 3-6/1'/13 ,t1t 288 13 6'2 

Dig. Per U# :Fer Mif Galn.]~i tter 
But. Live Fer Da. 

Weight 

335.75 1569 22.'13 - 41 

295.5 1012 17.15 • 6 

211.4 B06.8' 13.22 -116 

34'1.25 1165.2'1 17.39 - 6 

3'18.' 1151.' 17.18 20 

4'13.1 1359.5 23.04 .. 6'1 

333.65 942.6 17.45 -64 

3'6.16 994 1'1." 2 

286.,15 1104 16.23 - 35 

33.,.91 1165.2 17.59 5 

222.85 828.4 18.9& - 84 

346.1 1106.1 16.'16 - 33 

3'6.36 10&9.' 18 • ." - 12 

204.92 181.1 '.98 - M 

1'10.4 911.2 16.'11 - 11 

29'7.'1 1241.1 20." I 

3&1.1 1'53.2 22.31 - 38 

4,10.55 1'110.' 26.'2.. , 

419.2 1606.1 26.33 , 

~.28 14..8.3 27.61 .. 21 

8 , 
." , 
3 

8 

6 

6 

5 

8 

6 

3 , 
, 
I 

I 

, 
'I , 
'I 
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G I (OONTlIlfED) 

00 . ,~UCCESSlVE P CTATION PERIODS 
. ( 

P T. LAC TA TIN·G. 

.. ·t t. Dl • rr- t . Da F i D g . P r • • 
t~ iOa P r -

1 c1 
.- . -. 

luI /z/1. 53 ,: ' 1 5 . 9 5' 2 4/: /14- 6/30/14 8th 3 5' 524 3'16. '" 112'1. 9 19.'18 ... 40 6 

1 4 . ., ~ • 2 /1 ' /10- 7/20/10 1st 1 2 , 3 1 259. , 1602. 6 23. 91 - 22 5 

4 . 4 . 2 209 '7 2 l ' 3/31./1 ·· 6/a/10 t . 2 36 263. 16 1624. 5 23. 54 0 i 

I 2425 3'1 1 • 9 10/12/' , -12/14/10 2nd 222 3 20 302 1360. 3 21 . 59 4 

x~v 1/22/ 1 / 26/11 a --- -- -~- --.~ 8 2 0 

VI 5/ 29/1 ' . /2 /l . 56 .. 82 ." 596 28. 5 1519. 5 19. 23 - 21 4 

II ~1 2/3/ ' t 18 3.50. 851 16 30 1 0 tion p rl a.. 
t 3/Jf/U-'/6/11 02 352 3. 125 33 t1 n ':10 

·X ' / 11 /1/12 01. 1 ~ 4/1/1 - /a/12 Zrd 290 68 528 379 .• 6 130 19. 25 ... 31 

I .10/ 110 3 • . 5 2 lO! /12 12/7/12 2 . 5 1580. 5 23. 59 - 9 
· 

I /6/13 . 3 • 60 .~ 1/ 6/7/l2J 5th 31'1 2 '11'1 515. 26 1625. 5 26. 21 ... 42 8 
· 

II 3 2 '.' 13 • 1 l ' ohl 12/6/13 th 2 0 2 '15 . 2 '1. 3 - 65 , 
I 2 5 • 2 1 S • . 22 /30/1 ,t 3 o 63 , 3 • 1056 • 1'. 44 - 26 

I • . 2/J ,/ th 3 '1 2 36 313. 14. 00 - 1 , 
· 

I 3. ' " t h 3 0 134 24 • 6S'1. 12. t ... 60 

' I ' 20/1 ,.111/ 3 'I 4 0 53 32 • 'I 2. 1 . 2 2' 
I 3/ /l I /1 5 -.. 2 

10/ 1/i2- /25/1 1 • '2 4 0 0 t10n • 
/21/ / /1 • /1 -11/8/13 4'13. 8 1 66. 18.20 -100 

'/13/1 -1/3/1 3 610. 39 .. · 130 . 2 
I 

.. 1 t10D :p . 1 " It 

2/ /1 -5/30/1 • 1015. I /15-'1/31/ 2 2 268. 9 32. ' 10.20 - 2 

8/7/1 .. . '/2 / 1 o. 114'1. 2 o 1 a tion 10 

I .; 2- /loll 51'7 71.7 52 . 6 2 1: o ~ 1588. '1 26. - 13 'I 

5/ I 9/ .,,/1· 251 56 20. 0 12U 19. 3 1 3 
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I (COtlTI ' 

LACTATING . 

D • .Da ' t.. Da D' . Pel' ~ Per Gal.n. L1 tt r. ,. 10d. · P r- Nut. Liv per da 
~ iI 

1o! 
! 

We1~t , 
. -

. a/lsi as- 'I 4:, 341. 8 1013. 15. 35 .. 2 . 
V , . /5/ 3 2 0 •. 15 665. 2 1 . ; .. 46 1 

. 5 ~ 5 2 5 52i 5 ,2. 1068-. 3 1 .o, - 72 

2 15 I 0 e 10Il t 

82 • 20 .' I 10/5/17- 12/1/17 7th 538 5 -A 42l5 . 3 '190.5 13 . 8'1 - 10 3 

la 3/18/ 24'7 fj • 5 218 1 " 15 3/8/ -6/2 /l 1st 2 613 440 .. '1 155.7.8 24.33 - 42 6 

ZL 11/2/1' ';'2/25/ 5 . 2nd !lA 3 · _45 058. 12 2/25/15- 4/25/15 . 6 3 '7. 2'8. 693. & 16.14 6 

6/1/1 .0/10/ 5 3 ' 406 .2 .123 • . lO/lOta 12/7/15 r.' 23 58 361. 5 1119· ... 6 19. 5 3 

/5/ , 6 2l 4/5/1, 6/Z /1 .th 3.$11: 509. 9 1327. 3 23. 47 , 
L 6/,/1 /30/ 1 9/: 0/1 -11/25/1 5" 311 1 31'1.1 1006. 1'1. , .. '1'1 , 

XL /1/1 / . /1 h 3 25 3/2 ./1., 6/22/1'1 6th :5 5'14., 1604. '1 '28.1 35 

L . at 221 606 • . .. 2/13/1 ~5J1/l , 1 t 2 3 . 2 2. 16. :l5 2 

L 2n 3. 22 1 0 o • . 
It 2 2 3r 3 5 436. 2.2 1 • - 9 

2 o. 23. 7. '. 2 

/11/ 1 3 3 0 • 2. 15. • 

I / 2. 2 1 338. 1302. 2 

I • S· /23/ 393 282. 1212. 2 . 2' 2 

i f /2 /1 8. " . 3 /2 /: 2 '1:3. 81. 1 . 22 - 1'1 

- I 9/ 3 • , 510. 2 . - 3 3/1 /1'1· /1 /1" 1'150. 6 31. 2 3 

I' ~I 3' 61.5. 3 1 2. 1 /13/1'1-11/1 /1 ~ 5 . 301. '145 . 3. - 2 
- 2/26/1 22 7. 12/ /16-2/17/ l ' 3 6 212. 2 a 6. 16 26 

2n g 6/ "6/1'1-8/11/1V 24. 56 - 'I 10 

2 , 1 0/2 I 12/15/1'7 1 . 5 11 • 0 21 • 2 
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OUP. 

T ABD. LACTATIOB PERIODS . 

LACTAT.I IG_ 

- • Po - t .Days l ed Dig . Per Per ~ Gain. No . 
lad. Pe2r- . llut. Ltv pa~ Pigs 

1O:!. l~igh De.l L1 tter. 
• ' -! ',. , - -

11/ · . 36. 6 ;S 1 · 9/1 .. /16/10 1st 3 'I 8 38 27'1. 5 904 15. 58 - 45 , 
1.11 I . 5 . o 100 n p n o • 

• / 28/12-6/29/12 3r 3' 02 289.05 '124. n . - 61 5 

I I 5 O/24/: 2 2/ 21/12 4:th 35' e 421 302. ' 84'1 • . 1 • 1 .. 62 

I ! /1 I 6/16/15 5thS62 6'1 1380. 22. - , 8 
: 

II 0 .' 10/ /13. 2/ 6/15 th 0' 7 908. 2 15.93 .. 10 I 

I I • 2 /11 .. /2 tu th 41 6 . 21. 36 1005. 8 16. 4 -55 
~ 

Ao " ~ 1. 2 11/15/ 1/1 /11 let 3 'I 0 29'1 215. 5 551.'7 9. 18 - 6 2 

VII 2 -. /1 ,I . 7/19/1 2nd 3 6 3 1 245. 15 801.2 12. n. - 90 , 
I· 1 .'/u~1 /1 • /a/1 1 t 3'12 9 219 15'1. 45 23. 3 '1 . 17 - 1'1 1 

I I /1 . 8 « .,} /13 9/13/13 2nd 3.5 71 693 26. 4 118'. 16. 3 - 50 

I /1. 3 n • V 30 2/ /2/ 3rd 325 63 683 91 1510.S 23·. S -120 9 

I - S 1. 6 30 0/24/1 4th 341 61 616 2. 1298. 8 21. 28 - 07 e 

- 3 .7 148 25 lode 

330 -- \ 2/1 /1 1 t 328 62 755 542. 9 1655 26. 69 ... Z 

II /1 . 18 . 2 2nd 284 63 630 453 1595 25. 51 • 96 

XII · 3'1 6 30 t 570 64 2 54'1 . 1481 23. 14 - 51 

I 563 6 50 0/ /1 2nd 35 66 63 5 • 136'. 6 21 . 03 - 91 

3 · • 0 'I 0/15 1 3 2 5 00 29'.6 '152. , 1 . 58 - 0 
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GROT.JP VII ..... ;.UllLE III. 

AVERAGE Y1EIGHT AIID ~ consUMEl! DUR:ijK' pUCC~SSIVE PREGUANT AIm L.liCT .. /\:..Tl on prnIO~ 

: LP .. C'£.ATIUG . 
I 

l'ao- ])ate P r- fit. :reed Dig. Per M# GaU.Fas- ' nU~1J1 ~ o. Da te. Per- wt.Days Feed Di g . :Per Jtt/i: :Por M/;~ Gain. no. 
tor lode But. Live 1Da l»~'tol* lod. ?er- ~ Nut. Live per Figs 

welR;+1i Loas 1.<!J t · . iod. We1gptDay L1 tter 

VIII 1/1'/12-&/10/12 2nd "" SID '2'1.8 916.1 

VIII 7/3/12-10/27/12 Sri 452 484 34'.98 769.9 

nn 12/26/12-4/19/13 4th 483 6'5 485.26 1004. '1 

VIII 7/17/13-11/'/13 5th .61 548 394 854.'1 

YIII 11/22/13-11/'/13 6th 603 711 511.2 1016.5 

XIIB 2/13/1'-6/6/1' 1st 363 828 596.4 1686.8 

XIIIB 2/1'/14-6/13/1, 1st '64 '89 56'.26 1222.5 

'3 8 

III 

46 0 

39 20 

116 . ,- I I 5/10/12-6/29/12 2nd 458 50 241 1'3.25 378.3 18.9 - 34 3 

116 VIII 10/27/12-12/21/12 Brd 395 55 434 312.05 '90 14.36 - 57 , 

1:15 nIl 4,/19/13-6/14/13 4th 42'1 66 643 462.3 1082.8 16." - 46 , 

113 VIII Be laotation period. 

115 VIII Becora Inc omplete. 

U2 XII] · Record incomplete. 

112 II1Jl Reoor4 lnoClIlplete. 





In a~08' every 0&88 gains were made during 

pregnanoy. Laotation ... usually marked by a 1088 in weigh\ 

The higbeet av.~age weight generally occurred during the 

gestation period, but there are some exceptions in wb10h the 

higheat· average weight 18 to be round 1n the lactation 

period. 

The lOBS during the week of tarro w1n6 seems to 

bear little or no relation to the gain during the period of 

gestation. In other worda. a large gain during gestat ion 

is not followed by an abnormal lose in weight during the 

week of tarrowing .• In 80me instance. an a.ctual gain was 

made, but in such cases the number in the litter was small. 

l lhere a 80W was weigh~ ahortl:r before and after f,",rowing 

a. litter ot ten pi,. the 1088 1n body weight was found to 

be 24 ea. Further evidenoe muet be forthcoming before any 

definite statement. oan be made regarding the 1088 in 

weight of the mother at tarrowing tim_. 

Other things being equal" the loss in weight 

while auolcllng might b expected to be &880ciated with the 

number in Jhe l1tter.. Table I in Group VIII 1& a summary 

ot the preoeding t ble 80 arranged a.s to furnish intorma~ 

tiOD on thi point. 

(Gr'.p VIII) Table I 





1'0. 1n 

l1ttg I 

3 
4 
5 
6 
7 
8 
9 

• r~ 

:r rage wt.· 
lost by the 
mete. 

-11 .• 77 
~30~OO 
.31~4 
.38~1 
.40.0 
.6&~ 'I .'0.1 

loa 

So. of 
l1ttq. 
conl'der~ 

lS 
12 
10 
11 
10 
11 
a 

Averag .• 
amount ot 
, ~4 oon~tped 

lOS9. '1 
981 .• 4 

10n.3 
1118.1 
1170.8 
1459.3 
1$.3 

The table is · •• It-explw1a.to17. the la.rge~ the 

81z of the 1lttd' the greater the 1088 in weight by the 

mother. and I nerally .peaking as the Biz ot the 11 tter 

1nol'e ~ th gr t .. th. amount of reOO th mother con

sumed. Too muoh emph~s1. muat not b placed on these fig

Ul' 81 ainoe •• e~ag .. turnish the only basia fol' ;n.~1ng 

BUOh eomparlaona. though the tabl e8 by nG means turll1 eh 

ooneluB1v proof. th.~ 8uggG· t that the 1080 in weigh' 

during 1 otat1on l~ be related to ~he number in ~e lit. 

tet'. In thle table 1nd1 vidual! ty and previous treatment are 

important pointe to consider. 

Th tollo ing table g1Ye8 a oomparison of th 

amount of teed cone ad and the ga.1n8 made during pregnane,

by the 0191 in fa-otors ~d th ditt r nt generations in 

th imt tur gr< Up. 
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1" 
GUlled by the imro.ature faotors . both while pregnan" an4 

when 8uok11ng a litter. There was no marked ditter.no. 

In.- the gain. or 108'88 of either ot the .groups. The 

ditterence in age taTor. the halt mature crOUP8' but sain 

and 10s8 in weight vary with previous treatment and the in

dividuality ot the animal •• 

The d1~t.r.no. in weight must be considered 

in theae comparisons. The 80W. were ama11er during the 

tint ge8tation and laotation period., -.n<1 th.reto~. the 

amount of feed consumed per 100011. li ve weight W&8 larger 

than where the average weight wa. higher, && was the 0 ... 

wi th the older 8owa. O·D the other hand the aotual. &mOun' 

ot teed oonsumed waa generally greater for the older 80", 





THE UFEOT OJ' PREGNANCY AIm LACTATION 

COMBINED ON GROWTH 

Ginee the etreots of pregnanoy ana lactation 

on growth haTe been atudi.d .eparately, the nllxt step in 

the problem ie to determine what w11l be their combined 

effect on growth. Doe. an animal. that has been bred. make 

as rapid growth, and attain the 8arn. size a8 one that has 

neTer been pregnant and undergone the drain of a lactation 

period? 

uany practioal men have held the opinion that 

early br.eding stunts growtht If such ia the case, the 

animal i. either ret~decl in t ts growth by the cumulative 

effects due to continued breeding , or the growth during 

dry periods is not auffbiently r apid to compen.ate fgr the 

ill erreata ot Buoklinl a litter. 

It the power to grow 18 not 108t unl •• e exerc1 •• d 

then: it "ould be reasonable to bel i eve that through inoreae.d 

ga ine during dry periods follow1ng lactation, the BOW would 

eventually r ach normal 81z •• 

The table. in group IX are Qor~arison., during 

dry peri .. _, bet •• en gilts that have never been bred and 80 •• 

that haTe Just previously wea ned their litters. The IOW8 

1n moat oase. were bred shortly after the weaning of the 

litter, leaTing few ollPortuTl i tie. for compari8Qn. The table. 

were deriTed by the methods previously described, and all 

measurement. are g1yen in c.nt1~.ter8. while weight. are 

'Xpres.ed in pound •• 





'15 253 
2 62 

69 69 
ra 38 36 .. 28 30 

2 31 
• ..,2.5 25 

22.0 115 
139.0 128 
123.0 11'1 

39 .0 49 
.0 100 

18.0 l' 
1'1.0 18.5 
17.0 19.0 
29.0 31.0 
~ 0 33.,0 

d 610.3 
38.8 

• .lour perlol 269.8 
10ds: 

266 321 
64.5 66 

124.0 
132.0 
127.0 

40.5 
94.0 
13 .. 0 
16.0 
17.0 
00.0 
34.0 

524.6 
-377.1 

301.2 

... 7 D in ------ -
~I 

-22 
o 
o 

- 2 2 
- 1 

2.5 
- 7.0 
-11.0 
.. 6.0 
10.0 

.0 
- 1.0 

1.5 
2.0 
2.0 
0.0 

66 
2 
4 
3 
3,.5 
3.5 
3.0 

14.0 
12.0 

.0 
3.5 

12.0 
.0 
.5 

1.0 
i.O 

2.0 

XVI 

-.241'1 .5238 
.0000 .0158 
.0000 
.021 
.021-

.. • . 010 
02 

.076 
-.,1208 
-.0669 

.1099 
065 

-.0109, 
016 

<.021 
.0219 
.. OOoct . • 0158 

6.'1 4,.05 
"·. 62 2-.99 





• Per 

00 385 
60 63 
70 '11 
37 42 .. 29 28 
31 35 

• 25 26 
130 1 
142 1 
128 127 

37 42 
104 10 
18 1 
l' 17 
17_5 17 
30 .. 0 30 
~~.o M 

a.c'ta~10 

o 

~_s~ _____ • • __ .~I~I~I Gain · 
• 
nd. XXX VIII 

86 88 ·.469 
3 3.5 .0165 
1 2.0' .0055 
5 5.0 ·.0276 .020 

- .,1 . -1.0 ... 0055 -.0041 
4.0 .0220 .0164 

1 2.0 .0055 .0082 
10 4 . ,0 .0'55 .016 

6 14.0 ... 033 .05'8 
- 1 4..0 -.0055 .0082 

5 4.5 .0276 .018 
o 6.0 .0000 .024'1 
1 7.5 .0055 .030 
o 2 • . 0 .0000 .0082 

a,wo -.P2'16 .01 
0.0 3.0 .poOO .012 

___ 5 36.0 - 2.0 1.5 ~.011 .0061 
~ .• ... -_ . .. ---------

tor' 
otor 

r104 365-. le . 

3: •. 42 
2 ... 46 





II 

~ First L,setatt 

in D - -
21 A XL 2 

252 320 295 340 68 45 .-'1'391 .4891 
68 61 62 63 2 1 .0326 . ,0108. 
64 67 67 ,69 3 2 .0326 .0216 

2 38 38 41 6 3 .0662 ro~ . "" 
24 26 30 29 2 -~" 1 ·. ,0216 . 0108 ... 
31 36 36 36 5 0 .054Z .0000 

26 27 4 1 .-0434 .0108 
112 128 122 lZ3 1& 11 . 1139 .1.195 
131 . 140 136 143 9 7 , .09'1'8 .0'60 
117 132 123 137 16 14 • . 1630 .1620 

36 59 35 40 3 5 .032,6 .0543 
100 113 98, 104 13 0 , ,.1413 .9652 

1G 1'1.5 16 16 11.5· 0 .0163 .000.0 
16.5 18.0 17 1'1 1 .• S 0 , .0163 .• 0000 
1'1 . 0 17 ... 0 17 17.1 0.0 .6 .0000 . 005 
29.9 28.0 27 28 .• 0 - 1.0 1.0 -.0108 .. 0108 
31.0 31.0 30 30.0 0.0 ,0:0 .0000 . 0000 

:4 490.8 495,. 6 5.33 5.38 
352.a 356.3 3.83 3.8,' 

2'6 .• '1 291. 6 





In tb1. I it 1 aeen that , lthough C(;)n ing 

r t e ed. . th ow that has b n br cl ab.o d an aotu d 117 

10 whi ctor IV de el 117 in in .. eight . I he • 
itf r no in ~ 1 t ent. 0, fa or th ,actor 

t n r I n r d , y t th 1ff r. ~ re t oo • 11 

t 11 • r co . rl 1 r 1e 6 i n wight tor 

ct ;It ! l ' ue t low fin l ' w iht. 

ht tor th p rio in 16 p un high r 

th en. ~ it • 1 ent t t he re t r r th 

by t to had n v r b en br • 

n t bl II , ctor • foil ng ·h r e con 

1 ct t10n rio, 

cto V I . 

d1 r n 1n 

Fetor XXX re 

d 111' h t did 

dit r n • in ' 

g n in body 19ht th d~d 

b 

1 tiro th 

p n. 

not 

d 2. 2 pound m 

r VIII . nd t h i m 

. ht. 

11 

1 h r nil. 

nutrient 

c o at f 'or t • 

0110 in 

n in 

r ir 1 ot tion tic • t XL 

in t 1 

pou d 

di nc 

Thu , it 1 

1i in 

tabl 

n 

It 

th 

gr t r in in body wei ht by . 25 

o n r b n br d. The 

or th t 

in , of b able 

. d by t ho 

c nelusion c 

m 

which 

r 8 11. 

.ta t 

b n trad . 

b r n . t ,Be 

u g t t here uffi ient fe d i i ven 





the oth r durin dry .rlod follo ing lact tion. b 

ina to c r In ~t n* c mp a. t i ng· tor th 1 •• 

1 ht 11 uk11n lit J!'. h. gaine during 

uc p.1'104 . • w bl II n II . 

b or r apid h 'tho. for i 18 that hay n v r b n 

• 

un that t "hi h w r bred nd 

i-v n p rOo to r -co ry lae at10n - r . 1 rg r 

h r t. hi y r b en bre ,. It may that 

ilt , 1 thou h bred 1 tur lY,t will mak O~ 1 gro th 

d r ch normal iz 1f 10 d period for r COy ry 

r om h tt 0 or uoklin litt r. 





A CO I 0 0 I T , 
;' AT G ,OU 5 T A 01 .. i: AG 

In t bl D r up n com r1 n 

b t t etor 11 tur , h 1 tu nd imm tur 

u • uc 

m n ur ly nc by th condition 

0 ni t h ti m ur m n r t n, nd 

to ext nt , ~ h 1m 0 y are o in to th rn 1 

nu 0 in th • rim nt , it 1 0 bl 

to ind u f1 u ber i 1 comp in 1 

t n • ttl ni 1 con r d 

r n t t th of nt. tho gh th 

t : th t th ni 1 d b n r n nt uld h i , 

flu c h m k n • i t hat thi houl 

furnl irly n1 con 1 10n for comp ri • w 

m ur h in lit Ju t tt. n her 

p' g l. p r r th if p r gn t r 0 n. 

~ c rin ni m 1 th dit r nt 

gro • crt n r no in g 0 th rat 4 to 

P r n b n by fin 1 • It 

ut 0 t nh b h , 

me ur t r t o 1 n ly 

r h ho 1 no t v ither r up. 1 .1 t 

1 m r n g v n 1n 

c t1 r • 





114 

GROUI> X - ~f/ lll@ ·l~. 

COMPARIIfG FACTORS IN IMMATURE, HALF MATURE '\,*!pE GROUPS AT ABOUT 29 MONTHS OF .AGE . 
IDA TORE lIALF MATURE. ' MA TURE. 

FACTORS v .. VI II nIt xu XL At : Xlt 
: 

VII XIA .. : IV . . VIII xIIIlJ 

AGE IB MON!l'BS. 29 .. 9 29 .. 10 29-28 28-18 30 29..20 21-17 28-20: 29-11 29-10 30-3 
• . I ,. 

29-11 29-11 30-14 

Weight 324 332 223 

Height at Withers 64 6 66 

Height at Croup 72 '2 " 

Bread th of ShouJ.de:m 38 

Breadth at Sh.Pta. 32 

Bread th of Hams 36 

Bre~th of Hip Pte. 2t 

Hear... G1 rtIl 

Paunoh Girth 

J'laDk Girth 

Depth of Cbeat 

Length of Boq 

wid tll of B ad 

Oir.of Shank Bone 

Cir .of Shin Bon 

130 

149 

134 

'" 98 

1'1 

18 

18 

Diet.Elbow Pt.Down 32 

Diet.Sh. pt. Down 3& 

Condition of factor 

4:. 
30 

3' 
28 

132 

150 

131 

44 

105 

19 

19 

11 

33 

83 

30 

28 

00 

22 

105 

139 

lOY 

35 

19 

1'1.5 

1.,.5 

l' 
31 

33 

318 430 

61 66 

G8 '13 

3' 
28 

31 

25 

118 

l~O 

122 

39 

103 

11 

l' 

18 

33 

51 

., 
2' 
39 

30 

150 

158 

133 

~3 

113 

l' 

1 

17.5 

31 

36 

330 

63 

'10 

38 

2'1 

3' 

28 

130 

140 

130 

41 

U2 

18 

17.5 

18 

51 

33 

370 

$fa 

'7l 

40 

39 

as 

la, 
148 

1~~9 

at time of M88.s. Preg.Preg. Lao". Preg. Preg. Preg. D'J.t'1/. 

ber of. 11 tters 
fa r rowed 3 3 4. 3 2 2 

.,.-6 
88 

82 

188 

145 

181 

6& 

108 

80.1 

11 

11.1 

3 

310 

'i 
" 
36 

29 

31 

2' 
124 

1M 

12' 

62 

10' 

2·0 

11 

20 

12 

31 

3'15 

" 7' 

38 

32 

51 

28 

132 

145 

136 

4,4 

100 

19 

18.5 

l' 

2t 

32 

340 

65 

'I 

35 

2' 
&2 

25 

120 

142 

126 

41 

U2 

18 5 . . 
l' 

16.5 

31 

II 

DI7. Prog. Pr g. 

1 1 2 

• 

330 

" 
'6 

51 

30 

36 

2' 
132 

142 

136 

45 

105 

20 

11 

l' 

M 

3' 

428 

'10 

'18 

" 
34 

40 

56 

430 

'70 ,. 
4S 

30 

44 

30 

146 145 

16' 160 

14'1 14'1 

48 45 

no 114 

22 20 

20.& 19 

21 18.5 

31 

3. 
Lsot. Preg. Preg. 

1 o o 
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• • • • 

2 
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CO GROUPS AT ' ' ~ PlVE YEARS OF AGE . 

RA. TURE. TURE: 

VI XXII III IV V): II 

G • ~-2·1 -1-2' --2.1' 5-.2-15 - 2 .. 6 

1 - S t 8'1 400 

1. , t- 'I '1 

" 
, 8 

Dr .. 3 2 

o~ • 2 2 2 -. 2 29 

th of 2 32 34t 3' 
t .. 2 2 26 2 

B tGU 30 125 2· 12 132 143 

1 , 1 50 158 

126 12a 0 1 6 

·2 3 44 4r8 

L 1 · 20 118 

20 20. 21 22 

0 • t s ·· 1'1.5 1'1. · 1 l' 1 • . 
0 • 1 • , 

2 8, 2 

32 

• • L 0 • Dr7. 7 • 
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S 11. 

II . TABLE III. 
iI! 

Half 
Ir 

1 35 . ' 3L • 3 3 • 08 389 

1 1 2 6 ., . '1 , 68. 5 

1 '7. 6'1 " 'I 

39. 3 . 3 1 ' . 1 41 

2 6 2 , 3 30. *30.5 2 28. 5 

35 '. • 5 38 • n 35. 5 • • 
P • 2' 2 . 5 2 2 . 8 2 2'1. 5 

152 , 5. 1~ 142. 2. , 13'1. 6 

:t 0, 6 • 5 1. 1 1 .. 

• 1~ 1 2. 2. 4 13 

D ••• 
, , 

1 10 • 11 

1 ,1 . • 21 2 . Z 21 21. 

0 • 0 1 • • 18.2 1 18. S 

0 • 'I . I '1. 18. 

• • 3 . 2 3 33 

33 1 33 3 

1 '1. S 

on f ao tor XXXI. 





. ' \oldy t t bl 8 1 1k th e 1 be t m • by 

0 ri of 1ndlvidu 18. I ' order to hv 1 ur 8 

g r 1 of .e 
n. bl 'f, h 

in t y t tur th ht 

· f h lf tu r u 10 r he 

I 8 U 1n 'Yer r I in u r up a 

o 1 u t h r 10 i h e y l'tt r . 

th r poin tl\Y no i th u 

f rro tr t o t four 11 t r • th 1t 0 ODe 

to only on 0 in t r rou r rr d 

t t i ti • II uch 1 t 1 n s h i ht t 

ith r , d th h t , 1 ng of b dy n eire r nee 

of bon •• , th ur t ctor urp ch ot th 

h r t r p " 1ndi tin t ~ 1 t 1 gro th d b en 

th oe r pi 1n the h ch ith n xo ption, h d 

n r n b 4. 8 litt1 ditferene in h h It 

th i I tur oup t th1 ge , d in om 

r ctor 

p . d he h f 

b dy ight , the i mm ture 

tur · • 

gr u 

it 

u 

Omp r1 on or th t ctor in h r p 0 

t b at 41 nth ot g 1 given in ble I 

rYe ith th xeeption of / ctor XL , 1 the 

h r pr n nt t th ti 

, v r h trowed ly i 

lit r , th If tar thr nd ctor V d VIII 

ur-

n 





t 0 n on 11tt r cti 7. 

0 t tor Xl . . he y r 19ht .bown 

in th IU m rl' b oi e ith the tine br d. 

coor in ' to actu c r1 on t th ~y 

e 1 ,. th bl it it. th m t r 1 n to 

be h 1 r r t 41 nth of • 

h t tur r up ha d a 

1 r in th 'n th 1 tur gr u . • vi no d by height 

m ur n 

ov 

r 

th 1 n th of body. It i not to b 

• how r . th th i m tur , gr up a 1n 

1 not 

1 rS 

i nto con 

h 1tf re c 1n body 

numb ~ 0 i in t • t 

on ; th TTl b i 0 

1 t ken 

v r 1 of 

th u e t. 

bl II d it urn y ho littl differ Doe 

in h b Y igbt of the three r oup •• Th1 t bl • ho • 

e r . u t b stu 1 1 t c utlon. ctor I . lth 

b dy 

tur 

i t 52 poun • r 1 e th v r ag of th 1-

nd actor II , th only r pr nt tiv of 

th h f- tur ro 

hl oh n t only loe d h r 

th b Y ur nt . hr 

rou r au 11 lit 

1 dry or 

okllng lit r t th1 t1 ~e. 

r ag but may h v d areas d 

of the sow in th 1m tur 

hil th 0 in th tur 

pr ioul tr atment nd con-

dl tieD t th t i or m ur m , t 0 1 POI 1bly gr tly 

ro 





influence measure ante and weights of 80W8 at thie age. 

Although there ie a difference in body 

weight and ekeletal measurements between the mature and 

1mmature group. at five years of age, the difference i. 

l •• s marked than at an earlier age. T».. differenoe 

between the half mature and the immature group at thie 

age 1s also emaIl. Tht smaller ditference between the 

gro IlP (\ rp .. y eOOw that BO"8 bred at an early a.ge. although 

having their growth retarded in the first few years. ma, 

reach a aize very nearly normal through having a longer 

growing period. 





A M 'O I G 

I DI 

R THE ACTORS 

GRO S 

t rrow1ng recor hQuld. giv n o.pp run! t,. 
for y of h tf ta or rly b nc 

1 f r t11 . b r in th lit er d er g 

i :ght t b1r h . It n 1nJuriou if ot • d\l to rly 

bre din , in th litt r · ,r th or! in to, ole , 

\.11 P ob bly 

n r tlon , u to 

r in th orf rin 0 t 

1 t r eu 1 tty. tr t. lIt arly 

in lu n on the itt r , t n pig fr m br 

old 

p 

in h 

o hould b 1 r r t tho e born 0 tur 

en 40 V ry littl in e ion 

• 
ork 

on 

d tin 

hi lin. 

r ul 

r h vi r 

n x y r 

• 

ork 

188 th pi 

t tion 

from th 

no 

o 

irt, nd m d m r .cono 10al g in • 

l1ttl dit f r nc bet n th 

he 

rOll • 

t bl gi. th 1 n th of h t-

10 

bi h . 

th Y r 

10 • 

lr 

uc 

of 

1 r 

eel 

of 

iv 

the 

r 

Oth r 

ould 

110 r ed 

n1ns. h 

i 

1 p 

of bo r d 80 i th 1 " t,t r t 

i ~t , th nu b r re r d n1 • 
1 ht .t, h t till and th d' ly g in hil 

11 t r r no 1w y at 1 ht ek 

bing u 1 . th 01 r th 1, th 

ily h 11 ter er ly r -

th t. n wi h • lU1 11 h t1 

cord ot h 11t r w r 

not t k n t b~r h , n4 th 

• In-

i t in 

th av r to • 





Grouj) 

... .a;.,a.f ....... SHOWI OR THE FAOTORS m UP. 

Avera 

1 115 1 2 ' Z 2.75 2.6 3 34.3 .50 
114 Ii 2 7 1.' 1.875 5 38 .. 6 .5676 
113 7 3 10 1.8 1.916 3 
112 4 5 9 2.25 2.000 5 -.... 

V 6 114 8 1 9 2.00 2.25 3 29.66 .463 
ll2 9 2 U 2.00 1.75 '1 --
115 4 5 9 2.26 1.8, 4 --

veraae 113.6 8.25 2.~ 2.01 4.285 33.8'1 .423 

I 1 113 2 6 8 1.5 2.19 8 33.87 . 423 
2 113 8 " 0 9 2 .. 33 2.12 8 40.00 .519 

VI 3 ·115 6 4 10 1.66 1.5 4 ~. --VI 4 112 5 3 8 2, .. 6 2.0 '1 27.43 .,44a 
VI 5 11.5 4 0 4 3.31 --- 4 00.00 .472 

I 6 11.1 4 0 4 2.81 3 --- ..-._-
VI 7 U4 6 6 11 1 .• 66 1.7' 7 --- ---. 
VI 8 114 4 '1 11 2.30 2 . 2 6) -.- ' .. --

9 11.4 4 2 6 3.25 3.0 6 .... ..-- ,---
I 10 114 4 6 10 2.12 2.0 6 ...... ..... 

113.5 4.1 4 8.1 2.35 2.09 .' 6.1 

1 113 2 1 3 2.75 2.5 3 36. 66 .632 
114 2 4 6 2. 25 2112 I) 30,.00 .448 

3 --.. 3 1 4 3.00 3.00 0 --- ... -.. 
114 2 5 7 2.25 2 . 2 6 24.16 .3'2 
14 5 , 9 2.5 2.0 7 ---





able I -( Continued) 

o. A. in Lit. at Birth Averag 1t' o. of t. of Gain in 

Xl £, US 3 S 6 2.$ 8.0-0 0 -.•. --r--~ 

lIZ 3 4 'f 2~6-6 2~4 'I ... -.. ~-
XI 8 113 3 4 7 2~25 2~5 6 ..... '!"'--

ran' 11.3~" ~ 26 6~1 2 .52 2,42 5 .• '1 

--III 1 112 5 1 6 2.8 3.0 6 21 .315 

1 114 2 4 6 2.6 2.1.2 5 34- .. 493 
2 112 2 5 7 2 .. 625 2.7'1 7 28 .40 
Z 90- £. 3 9 2 .66 2 .• 66 o chol , ...... ... ----. 

verage 113 10 12 7.33 2 .59 2.49 6 

XVI 1 119 1 3 4: 2.25 2.0 4 41.'·& .42Z 

.1 1 114 4 2 6 2.4 2.2i 0 ---- -,--
~I 2 111 3 0 3 3.25 0.0 0- --- ---.11 3 111 2 3 5 2.625 2.66 4 46.25 .676 
II 4 III 3 6 9 2.66 2.5. ' 9 32,,044 .,48~ 

I 5 111 5 4 9 2.6 1.75 " 
_._-

.. ,AiiIf-_ 

nIl 6 124 3 , 10 2. ,16 2.65 '1 .... -... ... !eII _ ' 

II 7 112 0 4: 4 0.0 2 .. 5 4- . ..-.... -.'. 
II 8 II! & 4 10 2.0 1.''15 0 ....... ... ,.. ... 
II 9 US 6 6 12 2.0 1 .. 6 4: ........ 
II 10 112 4: 2 6 2 .. 13 2. 2,5 &) ... - ---
II 11 114 5 1 6 1 .. 9 2 .. 1 !) ---- ---
Avera«e 112.1 41 39 80 2 .3'13 2 . 2 5 .. 85 -.. -.. ....... 





I - (ContInued) 

Birth r • 

1 116 -4 5 9 1~56~. 1 . 45 0 --- --2 110 6 6 12 1 .. 8 -'; 1166 8 36.16 .395 
112 6 6 12 1 . 5 - 1.6 0 --- --. 
110 6 3 9 1~'15 1.,5 4 32.5 .62 

5 108 one dead 1 

vers80 lll.2 1'7 21 76 1.66 1..527 3 

1 114 2 7 9 2.0 1.64 7 28.86 .473 
2 115 3 0 3 2.3Z 0.0 3 28.,00 .451 
3 114 3 4 7 2~16 2.6 6 34 .. 83 .52 

112 ~ 3 6 2. 6 2.0 1 ...... .--5 112 5 6 11 2.2 2.0 7 ._-- -... -6 117 'I 3 10 1.93 1.5 0 .. -- -.. --
7 114 4 1 5 2.3~ 2.12 3 ~-- ---

vereP!8 114 27 24 '1.28 2.10 1.96 3 .. 85 

1 U6 3 5 8 2.0 1.95 6 31.Z3 .475 
a 116· 3 3 6 2.0 1.66 4 -... - --. 3 U4 8 2 10 2 •. 0 2.0 3 31~OO .6 

2.8 , 34.00 .59'1 
5 115 4 4 8 . 1 .. 9'4 2.1~ 'I .--- ---6 U~. 2.6 ' 2.5 8 . ---

verSjN 115·.1 29 2.~ 8.6 2.2 2.18· 5.8 

LI 1 113 4 2 6 2 •. \) 2.25 2 2( .30 





Table I - (Conoluded) 

o. in Lit. at Birth Aver Gain in 

L 1 116 3 2 5 1.83, 1.5 2 29~-5 .. 351 
L 2 ll3 2 2 4 1.'15 1.,5 0 - ---.. .. 
L 3 --- I 9 10 .8 2.11 5 24. 2 .. 
L 4 115 3 8 11 J..9 2. 00 9 2'1.66 .46 ~ 

L 5 112 6 4 10 2.37 2. 3'1 6 35.83 ~. 69 

114 15 25 8 1.73 1.9 "'=-

l. 113 5 4 9 2.1 2. 25 ,. 16.55 ,. 29 
'1 3 10 1.'1 1.9 5 25.8 .45 

3 114 5 3 8 2.9 3 . 3 '1 39.7 ' -.,a 
2 6 8 2.88 3.1 2 4 ' 35.25 -. 608 

Avera.ge 114 19 16 8.,75 2.40 2. 64 5.'5 

1 113 1 9 10 1.25 1.31 1 26 • .0 . ,4,26 
2 114 6 4: 10 2. ,., 2. 64 10 2~6 -.S08 

,ve r age 113.5 , 13 10 2 .. 01 2. 0'15 5.5 

1 115 9 - 8 1.8'75 ----- 2 --.'- ... -- , 





Group XI - Table U
1 

TABLE SHOWING FARROVI mG RECORD FOR THE FACTO RS I " HALF MA TO HE GlD UP., 

'0. ill Ll1 t . DO. 

nl 1 115 'f 2 9 3.28 3.12 ,6 ........ ... ----.. 
III 2 112 2 5 , ... --- .... _- 0: ---.. -.-....... 
III 3 112 5 4: 9 2 . 8 2. 25 5 39. 6 .63 
III 4: 113 6 6 10 2.6 2.5 , 29. 55 .509 
III 5 113 5 5 10 2. ,2 2.5 8 ----- -----
III 6 110 2 2 4: 2. 6 4 . 0 3 .. --- - ... ---
III , 113 2 5 7 1.8'5 1.9 6 ~ ... -- -----

:veraR8 112.6 28 28 8. 2. 54 2.69 5 .. 83 

VII 1 115 ... .... , 
-.-~ -.., .. -~ 2 32. 5 .486 

VII 2 114 4 3 'I ..... _- , .--- _-...-.. ',.. 
varB.ItfJ 114.5 4 3 , 

.-~------. 
..... __ ... 

4 .• 5 

I-A 1 11.3 1 2 3 3 .. 0 3.25 1 25.0 .42 
XI-A 2 llZ 3 5 8 3. 0 2. 7 4 45. 0 .632 
XI-A 5 114 '1 3 10 2. 43 1 . 83 9 27.66 .439 
XI- A 4 ~14 6 3 9 2 . 79 2.'16 8 29.25 . 4'19 

I ...A 5 113 2 3 5 3 . 0 2.83 5 ---- --....... ,... 

:vera&re 113. 4 19, 16 '1 2 . 84 2. 67 5. 

XII .. A 1 114 5 6 11 2.4 1.83 3. 36 .• ,0 •• 66~ 
II-A 2 llo 3 6 9 2 . 5 2 . 16 8 31.0 .492 

XII -A 3 6 6 12 2. 0 1.66 10 --- ---- ... 
115 14 18 10.6 .2 . 3 1. 88 





Ta ble II Conelud"" .. 

'9S o. 111 Lit. lrth 

III..A 1 115 3 e 11 2 . 5· 2 •. 13 8 51. sa .59a 
III..A 2 114 3 5 8 2.65' 2. '15 8 . 39.0 .600 

r S t«) ~1.4. 5· 6 13 9.5 2.56 2..44 a 

1._ 112 3 





I 

BLE SHOWI NG Of/ IlfG OBD FOB I URE GiC UP-

o. in L1 t. e. t lU. rth 

IV 1 112 3 2-:- 5 2."1 a •. 'J 1 43.0 
IV 2 U4- 2 6 ' <8 .... -...,.. B 31.63 .' ~ 3 UZ 2 1 3 3.3V 3 .• 25 " 3 3'1 .. ,33 · .. 679 

1 5 3 . 33 4 . 0 5 26.6-6 ·.501 
5 115 1 2 3 5.25 4 .. 13 :; -~ ......... .. -~ 1 2 3 2.0 1.8& 3 ~ ........ ..... -

Average 114. 2 13 14 4., 5 2~93 3.'19' 3 . 83 

VIII 1 115· 5 3 S 1.'1 1.91 3:. 31,.0 .515 
III 2 114 1 5 6 4.0 4.0 3 31.0 · .. 62. 

VIII 3 116 4 5 t 2 .. 13 2.8 7 2'·.~2 ' .6'35 
VIII 4: 11.5 2 -4 (; 2 . 5 3 . .4 4 3!5.25 .593 
VIII 5 113 2 1 3 2.' i 3 .• 0 0 ..... ~ _ ... --
'Il:1 6 1..15 3 9 • 1.6~ 1 •. 66 0 -.... -.. _.-.. 

;veJage 114.8 1" 2 7 . ' , •. 53 2. 455 2. 'Te· $, J • 

XII ... B 1 113 5 1 6 2.,2 2.5 3 ............ ----
XII!-R 1 11·4 2 5 .,,1 2 .5 2 • . 1 <& .----- ~ ... 





~oup XI - Tab le 4 

StnlMARY FO R FACTORS IN THE DlliA1'URE GROOP 

Days 10. in Lit. At Birth Av-erage it. , No,. of Av. itO .. Av. Gain Bca. 
Gest. Pi gs a.t Raised 111 Lba. O'f 

~ Per. ~oaza Sows Total ~verage Boare Soya Wean. Time Pe r Ll t. Per ~y J;, i t_. 

V 113.6 38 20 58 8.2 2.10 2.01 30 4.29 . ,511 .,~ 

VI 11~. 5 41 40- 81 8.1. 2 .• 35 2.09 61 6.1 .481 10 

I 115.7 23 26 49 6.1 2.52 2 •. 42 40 5.0 .484 8 

XIII 112 5 1 6 6.0 2.8 3 .00 5 5.0 .31.3 1 · 

XIV 113 10 12 2'2 7.7 2.49 2.49 1 2 6. 0 .446 3 ~ 
1 
i 

XVI 119 1 3 4 4.0 2.25 2.00 4 4.0 .423 1 

XXII 112.1 4 1 39 80 '1.18 2 •. 3'1 2.2 41 3. "1'2 .58 11 

XXX 111.2 1'1 21 38· '1.6 1 •. 65 1.52 12 3.00 .4.59 5 

I 114 2'1 24 51 1.4 2.16 1.96 2' 3.85 .484 ." 
XL 115.1 29 23 52 8.6 2.2 2.18 35 6 .. 8 .535 , 
L 114 15 25 40 a.O 1.'13 1.9 22 4.5 .464 5 

LI llS 4 2 6 6.0 ·2.00 2.25 2 . 2.0 . 304 1 

LX 114 19 16 35 8.75 2.39 2.64 23 5.'5 .518· 4 

LXX 113.5 'I 13 20 10.0 2.01 2.0' 11 5.5 .39' 2 

LXXX 113 8 0 I) S.O 1.8'6 .. - ..... 2 2.0 -,-- 1 
Ave. 113.45 285 265 550 .,.64 -' 2.19''1 2.16 32 '1 4.54 AI, ~'68 72 





D 

III 112.1 

n 114.6 
~ 

XI-A 11.3 •. 4: 
~ 

II-A 115 

III-A 114.6 

-A 112 
113.5 

IV .114.2 

'fIll 114.8 

XII-B 113.0 

XIII-B 114..0 

114.3 

Group XI - Table V 

FOB F/.CTO:aS III THE HALF E GROUP. 

o. in 1it. at Birth r age wt. 

28 28 56 8 2.64: 2. ,69 3D 

-- - 14 ., .-.. ..... 9 

19 16 35 , 2,.8. 2.6' 2' 
14 18 32 10.6 2 •. 3 1.88 21 , 13 19 9.6 2.66 2 •• 3 16 

3 3 6 6.0 2 .. 5 2.5. 6 
VO 'IS 162 8-.01 2~59 2.50 6 

Grol\E XI ... i'abl.o VI 
-.. 

,BY FO·l( Fl CTO BS, III THE MA1URE GROUP 

13 14 ~ 4.5 2.93 3.19 23 

1'1 2' 44 '1.33 2.45 2.'9 l' 

5 1 6- 6.0 2.2 2,.5 5 

2 5 7 '1 •. 0 2.5 2.1 4: 
-

3'1 4'1 84 6.00 '2.64 2.8' 4'1 

v. fi)~ AV. Gain ' Do; 

5.83 .6'14 

4.l> .436 2 

5.6 .493 5 

'.0 .. 5'f9 S .. 
8:.0 .59·6 2 

6. 0 ·.568 1 
6.0 .-50:4 · 

3~a ,; .5'15 6 

2.8 .5i5 '6 

3.0 ---- 1 

4.0 --- 1 

3.61 ;'53' 
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100 temale8. 

The averas. ml'mber farrowed per litter wa. 
largest tor the half mature grQup., followed by the immature 

group.. The .mall number of animals in the mature group 

mak·e this oomparison of little value. Another point clear

ly brought out in the summary is that the b1.~ weight wa. 

high.at tor the mature group and lowlet for the immaturee. 

The number of pig. r aised to weaning tiroe wa. largest for 

the half mature group and smallest for the mature group. 

Thie 1. readily expl a ined sinoe Factor VIII in the mature 

group loet her last two litters. 

A atudy ot the three groupe a howe that the 

mature aow. farrowed larger litters and he avi er . pigs and 

carried t heir young for a longer period than di4the immature 

gr9uP. Later generatione in the immature group ahow neither 

a deereaee in the number of pigs farrowed nor the average 

weight at birth. 

In connection with this t able it might be in

tere.ting to note that the t rurd litter of Faotor LX, 

representing the eeventb generat1~, averaged 39 pounds at 

.aning t i me. The l i tter required only 200 days to reach 

250 pounds. The amount of r.ed oonsumed per pound gain 

amounted to 3.91 pounds. Out of the four barrowB, a pen ot 

thr e .. a s h own at the International vtock ~ho. in the six 

months clae a. The.a ba rrowl won fi •• t in their class and 

8econd and third when 8 10 1111 as indi Tiduals. 





OT OF EARLY ING 

ON T ING 

A 8tudy of' early bre -din is not oomplete ith

out a con id ration of th freats on the off pring. To 

.tudy this pha e of th xp riment , comparison ha e been 

d bet en e rly nd lat generation to determine 

hather or not th r 18 any dirf r nc in the ga ins made 

during p rio in hich th conditions are oomp r able tor 

both animal • 

Th ro110 ing t abl gives th wei~ht and 

m urern nt t th beginning a n nd of th per· ods , the 

ctual d °ly g in . nd th amount of feed consumed in 

rna l ' th gain. All i ghts r uren in pound and 

11 m a urement r pr seed in cent im t r • 

A U ry of th tabl ho 8 11 ttl differ nee 

in th gro th r at of arly and late gener tiona. lIn three 

e 6 s out of fiv th 0 D in th 1 ter en r tion ha e 

T:1a th reate t gain , nd in ta.bl " IV and V. th 

dirt rene 1n the gain mad in ~ 1 tal gro th a r almost 

too 11 to 110 or comp r1 on , y t in thr in t no 

th y e m to favor the 1 t er en r a ion . 

It t be r m mber d that tb injuriou · ff cte 

of rly br 1ng re probably aoumulatiT and 1i11 b 

m nif sted only aft r a long p rio of y ear s . Although 





I 

t 

Da111 Gam 

50 XXI 50 XXI 

1.75 159 160 50 1. 1.19 .. 038 
52 49 47 3 .-2 .0714 -.0'71 
59 5'1 6'1 6 0 .1428 .• 0000 
30 30 30 6 0 .1428 .• 0000 .. 
20 24 25 2 1 .04'16 .035V 
27 26 28 5 2 .119 .O'11~ 

t e . 1.8 22 18 21 4 S .0962 .1071 
106 '93 102 21 9 .500z' .321 
123 Uo 11'7 20 1 .• 4761 .035 
110 101 104 2S S. •. 619 .1071 

32 51 '31 6 0 .1428 .0000 
86 eo 82 '1 2 .1666 .0'1 
14.6 13 16 1.» 2 .035' .:.O?l· 
14.0 15 15 1.0 0 .0238 .. 0000 
13.5· 15 15.5 .5· .5 ,.9U9 .• 01 
2'1,.0 25 25.0 2.0 0.0 .0476 .• 0000 

.0 26 .. 29.0 
j 
2.0 3.0 ... 04'6 .10'11 

4. 25t U3.5 6.14 4.0. 
186.2 81.6 4.33 2 __ 91 

.~o larger gaIns in most. of th 
yer. than did Factor XXI 

Ir 





Group XII- Table II 

with Factor XXX. 

Gain Daily Gain 

1 
Hel8ht at Wither 
Height at Croup 
Breadth of Shou1ders 
Breadth at She Pte . 
Breadth of H 
Bre ~dth at Hip Pta. 
Beart Girth 
Paunch Girth 
Flank Girth 
Depth of Chest 
Length of Bo'dy 

14th of He a.c1 
Cir. of Shank Boru 
eir. of Shin Bone 
Diet. Elbow Pt . Down 

• 
at Beg. LXX XXX 

125 196 137 206 71 69 1.127 
51. 5 56.6 46 53 5 7 . 0793 
57. 0 60 . 0 56 61 3 5 . 04?6 
23.0 30. 0 27 34 7 7 .1111 
19 . 0 20 . 5 l? 23 1.5 6 .0238 
23. 0 25 . 5 23 30 2 . 5 7 . 0396 
18 . 5 22 . 5 20 21 4 . 0 1 . 06 
86. 0 10G.0 85 104 20 . 0 19 . 31'1 

106.0 133.0 108 133 27 . 0 25 . 4286 
89 . 0 101.0 90 115 12.0 25 .180 
28 . 5 34. 5 26 32 6 . 0 6 . 0952 
74 . 0 90 . 0 80 84 16. 0 4 . 2539 
14.0 17 . 0 16 15 3 . 0 -1 . 04'16 
13.5 14. 5 14 16 1.0 2 . 0158 
13. 0 14.5 14 16.5 1.5 2 .• 5 . 0238 
27 . 0 30 . 0 26 28 . 0 3. 0 2~O . 0476 

Sf'r h H [f. " u nun!' 28 . 5 31.5 2' 31. 0 3 . 0 4 . 0 .• 04'16 

Atnt . of Feed Cons"CIlled 
Dig. Nutrients 

339. 2 
2~.8 

330 
237.2 

5 . 38 
3. 87 

1.078 
. 109 
. 0781 
.10 
.. Q957 
.• 109 
.• 01 
. 2969 
. 3906 
. 3906 
.093 
.0624 
. 0156 
.0312 
. 0390 
. 0312 
. 0624 

5",15 
'.:;. 7 

Factor LXX made a slightly greater p in in body weight . Skeleta.l measurements aho 
ver" little diffwrenoe in favor of either of t!1e Fa.otors. 
Periods : 

actor LXX - 8/.12~6 ~o lO~4/.16 
Factor XXX - 8/31,12 to 11/ 3/12. 

.... 
~ 





19h 
HeIght at Wither 
Height at Croup 
Br eadth of Shoulders 
Breadth at Sh e Pta . 
Br eadth of Hams 
Breadth at Hip Pte . 
Hear-t Girt h 
Pauneh Girth 
nank Girth 
Depth of Chest 
Length of Body 

1dth of He 
eir. of Shank B 
eire of Shin Bone 
Diet . Elbo 

Group xn - -Table III 

122 
63 
58 
26 
18 
26 
18 
90 

105 
96 
28 
78 
13.5 
13.5 
1 3. 0 
26 . 0 
27.0 

1'77 
55 
61 
28 
20 
26 
19.·1) 
98 . 0 

120.0 
10'1.0 

31. 
86. 0 
14.5 
14.5 
14.0 
30. 0 
32. 0 

aiD p'al1y Gain 

LX l1A LX 11 

120 ~42 55 22 1.341 .5366 
7 48 2 1 . 0487 .0357 

67 58 3 1 .0731 .0357 
26 30 2 4 .048'7 .1428 
20 23 2 3 . '048'1 .1071 
26 2" 0 1 .0000 · .. 0357 
19 21 1.5 2 .0365 .07~ 
88 98 8 . 0 10 .1951 . 367 

107 112 15.0 5 . 365 .178 
98 103 l~.O 5 .2682 .178 
29 30 3. 5 1 . 0853 .0357 
79 78 8 . 0 -1 .1951 -.0357 
13.5 15 1.0 1 ,.5 .024-3 .0535 
1 3.0 14 1 .0 1.0 . 0243 • .035'1 
13.-0 14 1.0 1 .0 . ,024:3 .0357 
24. 0 24 4.0 0 .0 .0874 .0000 
27 . 0 27 5.0 0.0 . 1.219 .0000 

, •• - « - - -- ------

• Feed Consumed 
DiR. J!lutrients 

205 
147.3 

153 
95.6 

5 
3 . 5.9 

4 •. 7 
3 .·41 

Factor LX made a greater gain in body weight, he i ght measur ements and length of body 
4 depth of chest . Thi s table seems to indicate a slightly more ra.pid growth by th 

l ater generation sow. 
Periods: 

Faotor LX - 9/ 26/15 to 11/ 6j15 
actor llA - 11/18/11 to 12(16/11. 

... 





,"" 
.-

~ 
..... 

Group XII- fable IV 

able Comparing Factor XXXX, Age 17 mo. 19 day s to 20 mo . 19 days, with Factor 
II. Age 19 mo. 18 days to 22 mo. 11 days. Both Sows Prognant Duri ng Period 
Bsurements fla r e Ira]~en. 

Gain DailZ Gain -- -l1eas . 
a.t end XXXX XXII XXXX liII 

i ght 320 357 275 319 37 44 .4021 . 5176 
He ight at Withers 61 62 61 61 1 0 .010a .0000 
Height at Croup 67 67 70 70 0 0 .0000 . 0000 
Breadth of Shoulders 38 40 40 40 2 0 ~O216 . OOCO 
Breadth at Sh e Pte. 26 28 30 32 2 2 .0216 .0235 
Breadth of Hams 36 38 31 35 2 4 .0216 . 047 
Breadth at Hip Pte. 28 28 26 25 0 -1 .0000 -.0107 
Heart Girth 128 134 117 127 6 10 .0652 .107 
Paunch Girth 140 145 13'1 14'1 5 10 .0543 .107 
Fl ank Girth 132 140 1 24 130 8 6 .0869 .• 0705 
Depth of Cheat 39 41 37 40 2 3 . 0216 .0352 
Length of Bod:tT 113 115 101 109 2 8 .0216 . 0941 
Idth of Head ' 17 ,. 5 18 11.5 18 .5 .5 .0054 . 0058 

eir. of Shank Bone 18.0 1 8 . 0 16.5 16.5 0.0 0.0 .0000 .0000 
Clr. of Shin Bone 17.0 17.0 16 __ 5 17.0 0.0 ,.5 ~OOOO .0058 
D1et. El bow Pt . Down 28. 0 28 ·~O 31 . 0 33.0 0 . 0 2,.0 . 0000 .0236 
Dist. She Pt.~ j)own 31.0 31.0 33.0 34.0 0.0 1.0 .0000 .. 010'1 

Amt . of F eed C()~umed 417 384 4,. ,53 4.51 
Dig. Nutrients 299.8 276 .09 3..26 3..25 

Factor n Il made a more rapid gain in b ody weight . 1'here was little difference in 
skeletal measurements. 
Periods: 

actor XXXX - 8/27/14 to 11/27/14. 
Factor XXI I - 11/18/11 to 2/11/12., 

...... 





•. 
• 

~_e r 

237 . 
58 

33 
22 

8 
26 

114 
152 
107 

39 
86 . 
18 
14.5 
15.0 

140 
118.3 

ins in bocl 

100 
43 
.51 
24 
20 
25 
15 
82 
94 
85 
26 
63 
1.3 
12 
13 

. tor I.XX ~ 11/ll/16 to 12l9/16. 
ctor lOA .. 11118/11 to 12/16/11 .. 

116 
44 
65 
27 
22 
2' 19 
8'1 

10'1 

.133 
95 ' 

95 
28 
68 
14 
13 
13 

wing • . 

. hG!!!l 
, lOA 

,: 

10 1 
3 1 

.1 
3 . 3 
3 2 
0 2 
L.5 

-1.0. 
0.0 13 
2 10 
1 .• 5 2 
1.0 i 
1 . 0 1· 

- .5 0 
0.0 0.0 

lth Faotor lO-

LXI 

0.0 
. 22 

10. 

~"I/ 

t but not in leta.l measuremen • 
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RECORD FOR OFF~PRING OF DmATURBGI _ .... Gl 1 G lfUlt B.t:R I N J., ITTr~ . t Al 'tOUNT ') F FEED RE~1UIRED 
TO REACH 250 POU ' DJ ;~ f. ' "d::.. GE I N DAY;:') AT TH,' T .'EI GHT. 

IMMA TURE G ROUl? 
10. 11ve Bo. at ' '· n .... 
at birth ing ,1 

F_' a_o_t_o_Z'_L_l_t_t_e_r __ Da_te __ of_, ~F_ar~r_ow_..,;;;B;;...;..;..,.;;..!ps-.;t);.-;O_W~B_T_o~t;...;.a...:;:l~Boa~s Sows ~o )1 

VI 

VI 

VI 

VI 

VI 

V 

V 

V 

V 

V 

XI 

XI 

1st 5-30-09 2 6 8 2 6 e 
2d 

3d 

4th 

5th 

1st 

2d 

3d 

4th 

5th 

1st 

2d 

XI 4th 

XIII 1st 

XXII 3d 

n Il 4th 

xxx 

2d 

4th 

XXXI lst 

UXI 24 

XXXI 3d 

. 14th 

2.24-10 2 6 8 

9-25-10 6 4 10 

4-3-11 5 3 8 

9-29-11 4 4 

'-8-09 1 2 3 

3-18-10 5 2 7 

9-10-10 7 3 10 

3-31-11 

9-29-11 

4-18-10 

10-16-10 

9-28-11 

6-14-10 

4-1-12 

10-1-12 

8-9-13 

5-30-15 

9·'-13 

6-10-14 

3-31-16 

4 1 

4: 5 

2 1 

2 4: 

1 5 

5 1 

2 3 

'3 6 

6 6 

1 3 

2 , 

3 

3 

2 

o 

4 

3 

5 

9 

3 

6 

6 

6 

4) 

9 

11 

4 

9 

3 

'1 

5 

2 

2 

4 

1 

3 

-
4 

2 

2 

2 

1 

6 

2 

3 

3 

1 

3 

6 

2 

2 

2 

1 

1 

1 

3 

5 

1 

2 

6 

5 

3 

-

3 

8 

6 

1
6 

llo. to reach 
250 poumds 

:Boars .:>owe Total 
~ . . 

I ' 

1 

2 

-
4 

1 

3 

2 

2 

1 

2 

2 

3 

2 

1 

3 

1 

5 

.. 

1 

2 

-
,J 

1 

5 

-
6 

5 

3 

2 

7 

1 

4 

2 

5 

3 

2 

6 

2 

2 

9 , 
3 

4 

5 

6 

1 

Feed Consumed 
By Litter 

1880.23 

'506.24 

1130.42 

4278.6 

1900.89 

5793.5 

2792.0 

1313.42 

6545.09 

1914.04 

1840.2 

9'16.6 

8222.2 

3697.6 

6123.48 

40'11.06 

6673.84 

141Z.95 

Age in da ys 
at 250 1bs. 
Boars .:)O\VS --

332 332 

302 

274 

297 

3 16 

260 

304 

----

371 

243 

289 

294 

31 3 

304 

309 

348 

269 

294 

2'14 

294 

281 

266 

332 

276.6 

348 

259.6 

339. 

Feed Consumed 
per p~_ 

94 0.1 

1 0 7 2. :3 

1130.42 

1069. 6 

950. 4 

1158.7 

93 0.6 

656.7 

1090.8 

957.CE 

920.1 

1046 . 2 

1174 . 6 

1 232.5 

1 280.8 

135 7.02 

1112. 3 

1413 . 9 
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I 

tADtE. GROUP IlI- CO N.CLUD~~l) 

Bo. ally. Aga in days 
at birth Feod Consumed at 250 Ibs. Feed. l..I onaumed 

Fa tOJ- Litt r Date of Farr Boars "0 T~t Bl L 1 tter Boar s d oVls _ _ _ 1'~~~p1g_. __ 

XL 1 t '·8~1' 3 b 8 4: 2 4: 2 6 4681.4 286 760.2 

XL 24 2.26 .. 15 2 2 4 2 2 2 1 3 31'6.8 268. 6 1058.9 

XL 3d 10-10-16 'I 2 9 2 2 1 1 · 2 2155.6 301 266 1082.8 

XL th 4-5-16 I) 4 9 3 4 , 3 4 7 '1333.7 22 '7. 6 246. 3 104 7. 6 

L 1st 2-1~15 2 2 4 1 1 1 - 1 1697.47 420 1697. 4 7 

L 34 1~22·16 .. , 'I - 5 - 5 5 5807.2 280 1161. 0 

LI 1st 5-6-15 2 6 oJ! • ,. 1 1412.9? 386 1 41 2. 97 

LX let 2·25-16 5 4 9 3 4 7' 3 - 3 4366.5 346 1455 . 5 

LX 24 9-26-16 'I 3 · 10 3 2 3 2 6 5220.6 249.6 244 1044.1 

LX 34 3-19-17 , 3 , , 3 3 '1 6'49.6 189.3 215. 964. 2 

let 12~-16 1 6 'I - 1 - 1 1 905 6 --- 236 905.6 





143 

GROUP XIII" ~ E . :r~ II. 

RECORD FOR OW3PRIlfG OF HALF MATURE GRCl1Jl Gl 't1i .' .tru1il3~H lULl TTl': R. iJ.:OlJ1JT OF FE~D REQ.UI P.ED 
HALF TO RE GROUF TO RBACH 25 0 POUBD~ ABD · ll.l£ . '/'!}J I.B D.AYJ AT TlLilT WEIGHT. 

o. allv Do. at 1.: 1 0. to r eaoh Age i n daya 
a t birth 1ng time 250 pounds Feed Oonsuned at 250 ~bs . Feed Consumorl 

Faotor Lit Da.te of Farro Boar s 0 Total :Bosra 00 ' ..... !Oc.rs 0\18 Total. Bl L1 tte r Boers UO\VS :E er Ei a -
- ~ I ( 

III 3d 4- 28-12 6 4 9 1 4 1 1 2 225'1. '1 230 300 1128 0 8 

YT-I 24 7-1'1-11 • 3 , 3 3 3 3 3541.4 311 --- 1180. 4 

XI-A 1s t 1 ... 8-13 1 2 :3 1 ... 1 1 1 230. 3 9 262 1230. 9 

XI-A 24 '1-4-13 3 5 8 1 3 1 1 2 2555 . 06 260 283 1277. 03 

XI-A 3d 2-28-14 , 3 10 - 8 8591.03 257 . 5 1073 . 8 

XI- 4 th 8-24-14 6 3 9 .. 8 9961.3 272 1245 . 1 

XII-A 1st 2-19-14 5 6 11 3 3 3 3347. 8 264 --- 111 2 . 6 

XII-I 24 8-22 -14 3 6 9 -. ." 8 2'70. 8 2'71 1181. 2 

XIII-A 1st 2-20-14 3 8 11 1 ., 1 'I 8 805 8. 6 255 244 100 7. 3 

I II 2d a.20-14 3 5 8 8 8327.7 252 1 040. 9 

XX-A 1 s t 5·6-16 5 3 6 3 3 
f 

3 3 
I ( ... 6 '11'18.6 2 78 1196. 4 
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GROUP ~ III ~ , 
III. 

, l 
I 

REOORD FOR OFFSPRING OF TURE GROUF GIV ; 11 IN LITTER , AMOUNT OF FEED HE ')UI RED 
TO REAOH 250 POUNDS AnD " N D YS AT THAT EIGHT. 

WBE GRClJP 
10. ally e. at .. No. to reach Age in days 
at birth ing t1m " 250 pounds Feed Consumed. a t 250 1'b8. Feed Consumed 

J'aotor L! of Fano Boars So Total Boars S OVaB " Boars 0 Total By L1 tter Boars ~owa por pig . 
III! ' . 

IV 24 8-10~11 2 6 8 2 6 8 2 2 4: 4663.3 303 346 1165.8 

IV 3d 6-4 ... 12 2 1 3 2 1 2 1 3 311'1.0 249 245 1039 .0 

VIII 1st 8-25-11 4 3 , 2 1 2 2 2'129.2 344 1364 .6 

VIII 24 5-10-12 1 S · 6 3 .' 2 2 2202.8 --- 249 1101.4 

VIII 34 10-2'-12 4 5 9 4: 3 2 2 4 6039.2 258 27 2 1 259 . 8 

VIII 4th 4 .. 19.13 2 4 6 2 2 2 , ~ 1 3 4016.2 266 301 1338.7 

, II-B 1st 1~6.14 5 1 6 ,.,-
~ 3 3 4559.3 337 1519.7 ---

, ' 
\ 

X11-B l ,st 0.13-14 2 5 '1 - !in i , , ; ,~ 
'4II[a 

. - 2 2061.·~ 263 1 040. 6 
.. 





A pr etic 1 t. 4er would B' if pigs from 80W8 

bred at n 1 atur ge ould m • s rapid gain an do 0 

s e conomic lly 8 th oft pring fro m' tl1r t1 th r • 0 

furni- h om information on thi point , 

pr c ding t bl has be n prep red. 

I ture 

Half 1. tur 

ture 

roup 

" 
f' 

No. 0 
l:1tt 

29 

11 

8 

• of 
IS-

108 

56 

23. 

Giving du con ider tion to th 

e mary of th 

unt of t ed 
cons d per pig 
in reching 250 , 

1080 

1135 

1235 

11 number ot 

litters in the matur group . it e '. u1t ear to t 1 &st 

conclude t t the off pring from i tar Q require no 

re fa 4 to re ch a c rta1n .eight t · n he pig bQl"n of 

tur p nt. Th pigs in th i group on th avr-

ag r ched 250 pound t bout 284 dye . hich w r11 r 

tb D the ti e r quir d by the m tur g oUP . y t fiitee d Y. 

1 t r th n the age t hloh the half m tur roup r ched the 

w 19ht mention d. !h boar nd the 80 8 r aoh d 250 pound 

t pproxi tely th ame gee h all d1 t r nee in 

lavor of th ' ow may t nd to di prove a more or 1 co on 

b l ii tha b ,rro r ed out ui ck r than gilt . ~1nce th 

litter re 110 ad to r ' l i'l tog ther, no oamp rison 0 b 

d of the mount of f d con u d by th t 0 .ex • y t 

u comparison ould p rob bly ho no gr t differ nee. 





POI Ta 0 1 HE '1' TO 'l'HE CO CIAL liOG RAI R 

Thi xperlment furnishe 80me d t that hould 

be ot inter. 1, t the co ercial hor ieer; nd through 

um ri or te or th prev10u t bl 8 an effort h b en 

d t gi e ad itional inform tlon on 0 e of th practical 

ryd y proble; 8 . 

On ph&. e of in hu bandry th t has reo iTed 

littl in ·· tigatiol1 i th rel tion betw en th numb r of 

pr ou regnanci 8 
( ) 

nd th 8iz weight of the litter 

t birth. inot. in orking with guine pi s , obt ~ in d 

h tollo ing inter ting figure : 

e. t 
11tt r 

-' r t 

ond 

hir 

our 

I h 

1 

t bl 

to in r Ith th 

n 1 • 
th l i tt r 

gr \l 1 Y • 
t t1on "r p .. 

ho th (0110 1n r 

1 2 

25 

. 6 

4 

9 

13 6 1 

(5 3 

2 2 

ho th t th n 

number o · r iou 

1 r • ho 

11 t r th 

Unpabli h 4 

6 7 8 

1 

l1b of' you ten 

r gn 01 • Don 

ing th t h i z 

eon lit er, n t 

ro th I) r 

2 0 0 • 981 11tt r nd 8 64 pi 

ult 

1d-

of 

D 





No. of pigs 
farrowed 

Firat litter ----------- 7.746 

Second litter ---------- 8.866 

Third litter ----------- 9.277 

pourth litter ---------- 9.626 

Fifth litter ----------- 9.188 

B1xth litter ----------- 9.237 

seTenth litter --------- 8.1~ 

F,lghth litter ---------- 8.836 

Ninth litter ----------- 7.502 

These figures ahow an inorease in the 81ze of 

llttere up to the fourth, and then an 'rregular detline. 

The small number of 80W8 oonstidered in the last three litters 

cannot be taken as repreaentat1Te of what m1sht be expected 

had 1t been po.sible to inolude a larger number of animals. 

The table 1n Group XIV giTes a similar record 

for aix Iowa in th1a experiment. Although the num •• r or 
animala con.ielered i8 .mall,the table deale with t.he sam. 

80W8 throughout and thus in ri ividuality ie eliminated. l~ ith 

the exception of the third litter, the number of pig. far

rowed 1. 8een to be related to the number of previoue 

pregnancies. The fourth, fifth and eixth litters show a 

heavier birth weight tor both the boar and 80W pigs than was 

the case with the first three litters. The number of pigs in 

the litter at weaning time wa s largest fGr the 1 ~ 8t three 

litter. tarrowed. 
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I 

GROUE' ~ ~, .BLL 1 

TABLE SHOWI NG THE R .. ~LATICN B::l 1', ~!E lroMBj~R OF PREVIOUJ FREGUAnC I E3 
AUD TH~ i. ~J IllG RECORD 

Days Ges t. Recor d 0 f L1 tter a t Birth. At '·eaning Ti me Av. '\'j t . a t Da ily gain 
Period Period ears Av. ~ • i:,)OWB Av. Total Av. No. l)e r L1 t te r wean. time until wean. 

I 114.1 14 2.28 23 1.99 3 7 6.16 21 3. 3 31. 9 . 515 

II 113.6 19 2.25 15 1.99 34 5 . 66 25 4.1 29 .88 . 442 

III 113.4 29 2.03 17 2.10 46 '1. 66 20 3 . 3 3 7. 2 . 574 

IV 112.8 21 2.46 23 2. 23 44 7. 33 3 0 5. 0 31. 6 . 5 06 

V 113.5 31 2. 37 19 1.99 50 8. 33 36 6 . 0 ---_ ... 
VI 114. 32 2. 26 20 2. 35 52 ' 8.66 31 5.1 -----I , . • - l1li 





The tendency to t rrow 1 rg r litter. Ad 

he 1 r p pro bly w not u. to the ft >b r of 

pr 10u pr nanoi ut t th dirf r no in t 

th mother. Th indi vidu lity of th 0 erne to b e 

b1 t etor 1n d termiains > h r in th litt r. 





Groupe XI 

apr ng 

b t en :r 

rin 1 

the 7- -r 

Tne to110 ftl t, bl i u y 

Rd XII~ ' d iT co ri on b 1. 

t rrow d l1tt r • Thoe 

\l r, 1 t July 1 t wer eon r 

1 t rrowed in the 1 tter a. hil 

y b t 11 litt a. 

The t le iv 8 th Dumb r in a 

of 

n 

of 

11 tter 

t bi th n4 nin t1 n the ex-: cl 11y g in 

' htl uck11n th 

250 pound , and th 

1 .• gi'9' n. 

• 

in 

h r 
y t t 

t re ch 

t a1 t 1 





SPRING LITTEBS' 
.i~.a.1.I SO BING AND FALL FARED LI T'l'E:. v. 

5-50-09 1 113 8 8 .423 2 332 1880. 23 940.1 

2- 24-10 2 113 9 a · •. 579 , 30'1 7500 .. 24 10'12.3 

-31·~1 4 ll2 8 '1 .449 1 348 1130.·" 1150 

3- 18-10 2 113 "/ 5 .567 5 311 5795. 5 1158.'1 

3- 51-11 4 ll 2 9 5 --- ... -- .... ... .. _- ... - --..... -_. 
- 18-10 1 113 3 3 .632 2 299 1313.4 656.'1 .. 

fa 
5-14-10 1 112 6 5 .313 2 5'11 1914.04- ·957.0 

-1-12 3 ...... 5 4 . 6'16 2 243 1840.2 920.,1 

5-30 .... 15 4 110 9 " .• ,524 3 276.6 369'1 .6 1 232. ,6 

2-10-13 1 114 9 '1 .4'13 4 339. 2 5123 •• 1280.8 

-10-14 5 11.4 , 6 .529 6 286 . 66'13 .. 9 1112. 

- 31-15 4: 112 5 1 .-.... 1 359 1413. ,9 1413.9 

3-8-14 1 116 8 6 .4'15 6 286 4681.4 '60. 2 

- 25-15 2 115 6 4 --- 3 268.6 31'16.8 1058.9 





Table 1 Contmue4 

.'0. DaN'S ' 11o .• 1l'l _0. at llal17 G~lD Bo.",. Age in l.i'eed Oon- Feed C Ml-
Date 01. Geet. 11 t.. at wenning utU 'ftB. ... nacll c\a78 at e'lDed b7 see, ", d , 
'arrowed Lt't. P~. b1ttll t1me

f 
tua, , 25~ 25!f , L1 tter p er , Ell. 

~:-l:6 

2-13-16 1 

1-22·-16 3 

5.6.,.J.i 1 

2-26·16 .. 

3-19-1'1 3 

6-15-1'1 2 

4-28 .. ,12 3 

5-11-11 2 

1-8-13 1 

2-28-14 I 

2-19-14 1 

2-20-14 1 

5-0-15 1 

1-14:-11 1 

116 

113 

---
112 

115 

11· 

114 

112 

11 

113 

11 

ll,,~, 

115 

112 

112 

, 
, 
9 

6 

9 

8 

10 

9 

7 

3 

10 

11 

11 

6 

I;) 

, 
2 

5 

2 

'I 

'I 

10 

5 

'I 

1 

9 

3 

a 
I:: w 

1 

.691 

.381 

... 4: 

·.506 

.29 

.'2 
.. 368 

•. 6~ 

-.....-

.424 

4 

.66. 

.592 

.158 

•. 682 

, 
1 

5 

1 

3 

'I 

5 

2 

3 

1 

8 

3 

8 

6 

-

238.2 

~20 

280 

Sl6 

Mi 

200.2 

..., .. 
266 

313. 

262 

25'1.5 

·264. 

245.4 

278 

_ .... 

"33.'1 

1&9'1.i 

58£)11 .. 2 

1.fr12~' 

4360.5 

6'14:9.6 

-_ ....... 
225'1.9 

3541 .• 4 

1230.39 

8591.03 

334't~6 

'8058.1 

'11'18.5 

.--.--

1067.6 

169:' .. 6 

1161.0 

lU~9 

l'ii.S 

96'.2 

-~.-... 
1128.8 

118o_4 

1230.39 

10'13.8 

1112.6 

1007.3 

1196." 

.... --.. --





Table 1 OontlDue4 

0 • . ~ya . BG,. in 110. at Dally Ga Ul 10. to Age 111 lleed COD- Je·.d ·g·oJi. 
Date o~ -81lt. lit. at w8an1Dg untu w •• -. rea·oIl 4.a1S

oi
& t emne-d bl Bumed 

~~~4Llt. Per. b1.X"t,h ~ime t1me 2f)O/J 25 . Lltter .EQ£E1S·· 

5-4-12 3 U3 , 3 .6'9 2 344 2129.2 1564.6 

6-10-12 2 114 6 3 ~62 2 249 2202.8 1101.4 

-19-13 4 115 6 4 • 59! 3 In 4016..2. 1338.:'1 

6-6-14 1 115 6 3 .... 3 53'1 4.5i-'.:8 15~9.V 

6-13-14 1 114 , 4, --.. 2 263 2081.3 10&0:,6 

.,. 
FALL LITTERS 1-
9-25-10 3 115 Itt • -.-. - --- ~- ---
' .. 29-11 6 U6 6-. 4: .4'2 4& 2" 4:2'8.4 1069.6 

'7-8-9 1 l1i 3 3 .504 . 2 293~ ' 1900.89 950.4 

9-10-10 3 113 10 3 --- .. ..- ..... .. .. 
9 ... 21-U 5 ll4 9 3 .• 4.63 I 264. ,6 2'192. 0 930 .. 6 

10-16-10 2 11' 6 I _448 --.-., -,...- --.... 

9-28-11 4 U4 , 6 • .3'72 6 281.0 6545 .• 09 1090.8 

9-&5 .. 10 1 119 4 4 .42a - -.-.- -. .... ---
11-1-12 4 ill 9 9 .484 9 261.8 9416 .• 6 104-6.·2 





Table 1 Ccmtlll1iri 

10. .Da1B' . 110. lB 110. at Da.ll; Ga lll 10. to ABe 1n Feed. e.n- 'eed OOD-
Date fr1 'lest,. lit. at •• aniDg until wean., reae.Jl 4&.,& at 811Ile4 by slD.84 
Jlarrowed 14 t., Pe~. ilrth tim·. tllle 2§0# 250# 111*&1' . ;pe~ .R16. 

8-9-13 

9-'·13 

2 

2 

10-10-15 3 

10-1-1.'7 5 

9.,26·16 2 

12-25-16 1 

9-19-10 1 

11-15-10 1 

'1-'-13 2 

8-24-1~ 4. 

8-28-14 2 

8-20-14 2 

8-10-11 2 

8-25-11 1 

UO 

116 

114 

112 

113 

113 

115 

115 

113 

114 

116 

114 

11' 

115 

11 

3 

9 

10 

10 

10 

9 

'1 

8 

9 

9 

8 

8 

8 

8 

3 

4: 

6 

5 

1 

6 

2 , 
8 

8 

8 

a 
s 

. 395 

.451 

. -534 

.59'1 

.45 

_4·2& 

----
.415 

• . 682 

.4'19 

•• 92 

-...... 
... 639 

.515 

, 
3 

2 

-
5 

1 

.. 

.. 
2 

8 , 
8 , 
2 

521 

iOl 

283.5 

---
200.2 

236 

...,.,. 

.... ,.-
2'11.5 

2"2 

2'11 

252 

324.5 

344 

8222 .•. 2 U'4. 6 

40'1-.00 135'.,02 

2165.6 

---
5220.li 

905.6 

...... 
---

2656.0 

9961.-3 

82'70.,8 

8327'., 

4663.3 

2'29.2 

1082.8 

----
1()4;4.1 

'06-.6 

... ... -

.--, 
12" '.03 

1246.1 

1181.2 

1040.9 

1165.8 

1364.6 

.. 
I 





T.able 1 Continued 

Ho. Days 1 .0. in 110. a t Da1ly Gain Bo. to Age 111 Feed Con- ' eed COD-
Date of' Gest. 11 t . a t weaniI€ untIl wean. re aeh daiS a t aumed bt fflZleU. 
Fa n (lYitd 1..1 t • . Per. birth t ime time 250if 250i L1 t ter ~_r :Pl. .g . 

lO-c2 7- l2 :3 116 9 7 .535 4: 2.62..5 5039.2 1259.8 

SUMMl~.RY 

Sprilll' 
Litters 34 113.3 248 1'0 .4:904 116 2 '18.8 1110.8 1110-. ·8 

---'. 29 b 
Fall 
Litters 24 114.1 190 122 .4:7'1 "1'1 269.·6 1130-.8 .... 

"'-".91 . '-.08 Ol· 
D 





lit 

A eUJa8,ry of \be 'table .ho •• a alight 41tterenoe 

in the lensth of the ,e.tation period. the 80 •• farrowlnc in 

the tall haying oarried their YOllng the lons •• t. 'rh1. may 

"e title t.o "1"8 favorable nutritional condition. durin" the 

aw.er aoatha. A 'eli8Btl,. lar •• r .ulDlIer per 11 tter were 

tarro1NCi 18 the tall. To att~1but. th1. to a d1tferenoe in 

nutrition wo·\&1·4 be to :lienor. the taot t .hat poor rather than 

gooel Dlltrl t.l0D lnoi t.e. tecund! t7. It 18 more proba ble that 

cOapl.x n.r'fOu •• ·tteota ue the chief facior8. 

Another interesting poi.' 1ft tbe table ie that 

the tall piS- reao... 250 pounds in • aborter ti •• than diet 

the .pring farrowed litters; and did eo on only' slightly 

more te... The pi •• in thie experiment were li'berally teet 

at all tim •• and .. ere 8iyen .ell balanced ratione. Although 

the apr!D, pia' "ere OD gra.e Ulolt 'ot t 'he period required to 

reaoh 250 poulld., y et it may be that owinc to a full ratio. 

being re4 melt of the tl... they did not make an economioal 

U •• ot the p •• ture and therefore moat or the gains IClade 87 

the spring pl,8 must be credited to the teed given. This ie 

the onl,.explanation that can be gi'Yen at thle time by the 

author, and more data "ould be nec •• eary before any oonclu

alon. could be drawn. 

Under farm oonditions the tall pigs frequently 

recelye 11 tt1e graes anel a poorly balanced ration '"i th onlY' 

li.i tec1 .helter d~rini the wl ntal' montH.. Thila aiTe. the 

.pring piss a deoided advantage, t.~ ,ra8. doe. a great deal 

to eupp1ement a poorly balanced ration. The t1sure. giYen her e 

,,111 hold only where t.he tall pl'l are liberally ted on good 

ratione and good care 18 coupled with adequate hou8ing 

tac1Iit! •• during the winter mOQth •• 





.', 
the tal-mer :l.n rai8ing hose tor the mas-ket haa 

b.-n 1nt !r ,ted almoat entirely in the number of pig. re.i8e4 

and the pOWles· of pork p .. oduoe<l. Var1oU8 brea'.'" hve not 

acr " 4 u n t he moat adv1eable age at whiob to breed the YOWl 

gil t : y ,·t t hey are al.moet .t ODe ' mind 68 to the time to 

'b~. d forth gl'eat at profit. 

acM ocunm.roi-.1 hog 1'-&1.... not. pu-1i1oul. ,,, :1, 1n

tere . t ift the 'etabltshmen\ ot bload 11ft •• ; an4 net having 

4op", COtl t ,ruotlve bree41ng pol101 allo - their gilt. to 

tU · y . only ofte 11 t ter. and th.n I!I&J'k'et th SOW8 with the 

ottapr na: . ' '1 Qting new br edillg etook eYe!'y year. 'uch a 

pr ot1 c h.a8 10 ered the 1n1t1&1o~ .. &l61Rat the l.itte,r 

81no th • DO mainten-.noe •• , foJ' the mother' durin" 

long 4J7 p . 04 t u ah 1 a th case Where th.e ow i beld 

oY nd al1.o eel to farrow only o.e 1t tter a y .... 

T d_t· in th ,elatlft P7otJ..t of tJ,.thr •• 

Gf':-oupe the t ne uncial' G~oup XVI ... b.,A PI' pa.re4. fAi • 

.. ,.J)1 ~ nd ,0.. "P ... '-o<lot 80 months and gl v.. the a-

mOUlI , of t e4 eon ume., the "e,.pectlye fl\uabe~ or piss t_. 
row 'by. Ob taoto. and th number raiae' to weaning t ,lme" 

n, oora tor th l1tt . II Ie Ca.J'1'1e4 not f.,.tbw than .ean-

1aa 11'14. the mother hwi tiniahe4 he,. pa.Jtt 'ri th the wean'., 

ot the lit"... ncl t h p~of't tJtom t hen on would d.epend upo. 

th."st . ,or manas men' uee4. Prev1ou8 data. has .hon 11,. 

tle o' no 41tt •• noe in tht am~WI' of :reed rtlqu1red by piS_ 

tro. mature and' ture parente in reaohlns a 1ven "eight. 

The ".oorel, tor :raotora Xl an' XXII .ere o1oaed at the da". 





1 

whlm marked the en. of the fitty month period tor the 

original faotors. The teed. r eoord giv •• the number of 

pOWl4. · ot each rat1oDOOD8mne,d an·d their to"al value in 

term. of standard ration" The total t.ed consumed by the 

JDOth.~ was in each oas. divided by the nJDRber of pig_ raia

eel to weaning time and this amount of tea4 charged as the 

inl tlal ooat for eaoh pig. 

The immature group tarrowl4 their f1rst litter • . 

at from .ight to ten months of age, the halt mature group 

at nty-te.gr to twen·ty-s1% months of age, while thema

tUl'e group did not farrow until twenty-eight to ·thirty .. !!v. 

monthe of age. The original faotors ill the immature group 

tu:rowed six and aeven litter. reepectlvely. a total of 94 

pig'. ot wh1 ch 67 were raJ. sed to weaning time. In add! tion 

by the end of the fitty month period the first generation . 

80 ot the immature group had tarrowed. 6 litters, hile 

w1thin the same period XXII, a .eoond generation sow, had 

given. b:Lrth to 4 littera. This makes atota1 ot 23 lItters 

tor this group and. a tan-a ing record ot 145 pigs, ot which 

number 101 ere raised to weaning time. 

During a similar p.r1od Factor III of the halt 

mature group had farrowed 4 1i t ters and a to tal ot 34 piS. 

of wh10h number 18 were raiBed~ .acto .. VII d1e4 shortl,. 

aft r ahe tarrowed her seoond litter~ Itbln fifty months 

the mature group h&4 farrowed only 7 11tt·era .• · a total o~ 

41 pig_ w1 th 30 stIll 11 Ting at weaning time .. 

A study ot the teed chargecl to eaoh pig at 
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ou~ XVI - Table 1 

IVIDG PROF! l' 

v 0 46 26 5809'.t9 lO' mo. 6 da. 223. 

VI 'I 49 41 ,6447'. '1 Smo. 29 de.. 15 • • 

I 6 34: 2' 572f t" 10 mo.1S cla. 212. 5 
.. 

II 4 1'7 13 5690.'1 10 IDO-.. 2 da . 2~. 

He.l:f lla tur e GrDltP 

III " 34 18 5070. 0 , '-f)In 0 • 1 9 da. 281 . 

VII 2 14 9 259'1 ~ 6 26 1110.15 ds.. 288 

ture Group 

IV 4 20 1'1 4987. 0 26 mo, .. l~ ~. 

VIII 3 22 13 5030.8 35 mo . 24 ds. .. 386. 9 
w.. ... --...., 
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1. 
St7lllWl'r 

X.D tble .ltperi.ent Ul. · ett ... , • . ot ear11 'bJ'ee4-

ins lJOu14 be ' .eel l ·a one ..u thlt •• of th . tol-lonas 

. 1N(Ye. (1) a, the .ft. " -on ihe mo"h..r .• (a) By. the ian ... 

eD • on tb , tlepriD. and (I) By ohang • in tb . char .• -

t ... i t1. ot th breed. A oaretul. studT hl.8 been mad , ot 

the 4 ta t han4 w1 th the. . tlu' •• , thing_ In mind. 1ft . or.d· .. 

o d t rm1n the etta t. of' early b», •• alng on th . tnether COlt!-

p 1, 0 .. J'e macle of th.e ~cnrttl of.. taring Utter.n.' 

l) r.iocl of r proQuQt1ve act11'lty and t.h growth O. oor ..... . 

ft ' n' rloda ot animals th~t ba.d n. bet. bJ'e4. 

1'. tuclY the ettee·t 0' PI' gnanoy on growth 00 .. 

. :1 ora 

m to ag and. the amo,uat of' tee4 eon um '. 

In t D of th e1 ,* .n t :Di •• ttl. P ~ '!lUll ". meA., g~eat .. 

n in beq 19bt than 41 , th non--n 'gnan- lmal .. 

Ta tt no I in a: tal #0 h .,. , 1 an4 pJ'obab17 

10 wt tbln th . :rang ot ~OJ'. In 81gb" of 'be 

1 ft ·in.,: 1.t~ .nt. were 

.............. --. ' bY' th animal • 

In t i . .1m. at p gnan., did not .. ·.t~4 bod7 

o _ , Jorl t1 of 0.'8 a._ d no eb . in eke1. 

thQlltr · .' th · i . a, 1clenoe to allo .. 

t t regna.nq is tl, t 'YO" bo4,. ~orih. The &111 d '. 

ins pr ' 0100e1y llnktt4 th th 1~1v1 , u ' it, of 





th. an! • ad4 11l a few 'oa.. \1\. ema11 «&tn.ma4.bJ. a few 

of 'he presnan eo . mag. thu .. " .• explained. 

1nor • . it 1.· weisht duS"in8 presnanq mI.,gilt b. 
J .' 

OOOWlt · to .. b, \lie ,,,let ... dlapoa1t10.n 01 a presnan" ant

mall. .. "tel' rm.,.'t1v. ~ oorld1tleJls that ~ be ,established 

dur~ng th, 6 '-atio.n p,e,.1oQ. · Tne emall amount of ""matter' 

in the r · tu 'ana nobablt blgh . 00.t£101eDt o~ d1gEtetib11-

1t7 ' ' aerv toxplaln th·. lnor .... in wetght ot t .h.· 

PI' gn . ·t moth .. • 

d~lng dry ,.lode of three . ·owe 

-hiGh had 10 t th lr littel' at biJ-th and a oorr •• pond1ltg 

number ot'lltGj , 10b had never b en bred. In two ca ••• out 

,of tb. thr •• 1nd1oat, , no a.ar .... 1n the Sl'owth rate of the 

ant . tha.t ha.d pi' v10usly been pregnant. The BOWl that 

h . n.v 2" Dr' d :Fe no larger at tbe end o,t the period 

t 1 t 0 tht haA 10 t their litters, t final 

onolu 10n oaa b !J'awn fltom thee tables due to the small 

o t . 1m , ·, in,vl Y . " 

COJllpul on. ot tb- I ·ns ma4eduring difterent 

of e1ngl ,e tat ion period Dr1ng out the tatt 

~~a.\ greater S 11 d - durlD5 the . ' ODd month I than 

tn. tir t. Slrdl oompa;r1oone tOJ! tb til'" and third 

on' • pow th 1 gel' ga1~. 1ft wight to ~. ma4~ during 

\h. 1 t'" pe~to4'4 
A •• »-.rison of the t .. 4 OOll8UJBed by ;pJ'epant 

4 ftOB-pz'e .. an.' t otot. oannot be absolutel7 aOOUl'a". 





sin •• individual reo~rd8 .. ere not a,1W1q8 kept. l'he tables 

ahow tha.t al though th6· pregnant fa.ctOJ-B consumed slightly 

more feed., they required 2.1 pounds, les8 teed to make one 

pouncl gain tha.n did the non.pregnant faotors, 

It hae been a mattQ' of common observation 

that lactation oheclce growth. Sev .. aomparisons were 

made betwe&n dry SOW8 and sowe Buckling pigs. These 

tables &how that where nor~l sized litters were suckled 

the sow lost in weight during th laotation period. Thia 

1088 in body wei ght was accompanied in moet oases by an ap

parent check in ekeletal growth. In a few instanoes. where 

small 11 t t.~s were suokled. ~e SOWQ gained in ..... ght. The 

. laota~1ng so s reoeived on the average 481.5. #e more· 41. 

geet1ble nut.rients than the dry faotors! yet lOfllt 16.al s 

while th'. sows that were not Buckling litters ga.1ned 25.8 

pounde per head. Th.e results reoorded 1n this exper1ment 

seem to aho that the injurious effects ot early breeding 

are probably due to t h e drain on the mother while she 1 s 

suok11n h r young . 

l1he reoords 1ndiQ&te that the loss in body 

weight of t he mother during lactation may be associated 

with the size of the litter. Ther$ is some evidence that 

later generations in the imma.ture group consumed more f.e·d 

hile Buoklin the-1r 11 tters than did the ori ginal factor •• 

The e.per1ment showl tha.t more feed was consumed per thou

sand pounds live eight by the sows in the immature group 





4_' : ~' the fl%"' :t I . tat·lon ".10.4. tb,. any 8Q 0 ·ins pJ-e .. 

nan,. L wins OU.t 011. perioQ,. tb ~ be14, tru for the 

1 n .. tl0·fI ,.'04 ... , 

OG-ID.'DS.:r-i8-Oft at th . tbltM· paape· dev lope. the 

ta t Wlat the . '., t .4 p,. thou.t"'d. p,Guftd. 11 y .eight .... 

4 b7 \h 1 t iu:r. group dw-ift8 Nth pr grlaftay and: 

1 0\ t10n ' 

"~e4 Au ·in 417 periods fol

le ins lB.et tlon with · 80 th" had ft · r ben b •• , ftael 

body 18bt and. m UJt.ementa eho. th. op ,~ g.~lt , t. be 

the 1ar r. III ,_ out 01 ta . thre'e t ,lea th~ great " 

g 4M in bo, " w ,~\ . mali- br· tbe 'r 'oo'Yrtng hom 

tb f ' t. of .euokl1l'lg at 11 tt '1hf. ug , . tha .11 

gt.. .a 811tt1 c1 '. elf) • will I'll 'htn oar-

t . 1 14 , t reooy.~ f'1l' the lose. in w 1sbt during lao

t loD,b1 makins ln01'8 . • gaiD' 4. nag a to110 ing 

p loa, 

60 parieo"e of f . otore ln th t~ __ 0\1, at 

S ntha of sho ed the bocly "e1ghi ' 0£ the a.n!ma18 to' 

M ill 41 t r 1 tie" to th at th t1 of bra ing. 

C 14 r1n · th mor impo tant k ~ tal. me. ur ant .·· . 

t . srofth wa , th mo!' ... I4d ·u thl. ~uP,. 

tJde • th app ' .4 to b little' d1ft . no i. the 

• , •• of th . 1 a...1'ld h · ,· tf't at· .~ . , . 0,up8 • 

At 41 nthe or . thf. bo-y 19ht ~ '. t-

• t to", t . ma, U e . OU,'. ' fDllow 1n tUb by t ·e half-





aatur. &rOUP, 'There .... Uttl. d1tterence in ' skeletal 

•• a8u~ement8 b.t ... n the immature a,n,d the halt-mature 

pe"p. •• thl. ase., 
A" tive yeaJ'1 of age the 80W8 1n the mature . 

ga'oup were .~ll the i.-se.t, but the 41tfttrenoe was .mall 

&8 oompare4 with meaauremen'. taken at an earlier age. 

Th ••• three table. indioate that 80W. bred at the tirat 

heat 'perlo« never reaoh the 81 •• attain.d 'b7 animals bred. 

at apparent mat\lrlty. In this experimeat the immature 

Sroup oo'apared more tavorabl,. tro. the etandpointof si ••• 

wi th the ' mature group at t1 ve yeara of age than at an 

earlier date. Th11 taot point. to a longer growing period 

tor 80.. 'brect at an .~17 age. 

' As tar a. it was possible to determine.' the $0" 

~n the later generations ot the immature group were no 

.. 11er at a gl ven age than the original taotor •• 

A study of the farrowlne records tor the dit

terent taotora developed no definite relation betw.en the 

number of pig. 1n a 11 tter and theind1 vidual weight at 

birth. 

The preportion ot the aex ••• &8 to.nd to be 

approx1mate11 10'1 mal •• to 100 t.w.ee,. 

The mature 80. carried their YOUDS tor a 

loDser peri-od than did the lJ1U1,W1.ture group an4 farrow.d 

larger pig.. The number 1n th. litter ft_ great.!' tor ' 

the halt-mature than the immature group_ 'When later gener

ation. within the 1mmatur. group .were oompared with the 





orlg1aal ta .• t ·ore,. no lIa.-ke4 'eor .... ".. foaM 1ft .1~ ... 

th. mambw in u.. lltt •• ot· tl) ' •• 1g1lt . at "S'Ih~ 

, ; 80..par'.0 .• 8 betweeD SQ ... represent11lg earl,. 

an. 1&'. .ener.tio.8 1ft the immatu,.. p'ouP:~ durll18 "1"04, 

eeJlparab!l..tor- eaeh animal. Shewed .0 mark .. 4"na ••.. ',. 

the growth ~a'. or s-1·. ,. , of th .• la',ar gtRl.ratiOJls4ue to any 

oum"'at!.. .r-teot .-r .... 1,. ~.'lng • 
. A INIIIIJIaS7 of tl\>bl •• glrtDg ~unt of 1'G8Cl 

O'OD81.UA,a4 V the It\t re in l'eaOhlDg BIO pot.m\ta,t' aa •• 11 &8 

the age 'of the plst 1. , •• ,. at, tht "81gb,_ bringe out ""_ 

ta,t, th -t tn. ·.ft.~lllg fit ,~ liDma'usae .... rtquir •• 

nel 'her a gr at r amenta' of ''''t-DOe • 1.0118_ pel'i04 o~ 

t .... to I'M_ a50 peUftd. than d1d· thf litter. fJ'OIl1 the .rna-

t\We •• WI. 

poumt. at . '·11gbtl" ·e.-li.r as- tllaa 414 th. ~wa.. Al-

. thenSb , the , •• iden.e en tbl. point 18 M .t eonclnat •• ·• l' 

8la7- left to ·..mow thetalei t,. of a common op1l110n illat ltu'

ro •• t ••• out q.1Ok.~ than gllt •• 

AD 'aGo\lnulat1oD of' dat. on the ett.ot ot p~ ... , 

'ri01l . pregnUlQ' 011 t~ farrowing record.ebowed a rela.tion 

bet. en the mamber in the 11 tt .. at birth an4 the numb,er ot 

prenou8 ps-_gaanolee. !h'e blttb weight tra8 hea¥1.Jt fo·r the 

to_\b. titth anc! .1lt~ 1Itt, •• th·aIl to", the f1r •• thre.,. 

The numb.!' :f ~8" ,. a,aniDe ·ti .. .a. p.~ •• t trJ's- the la&' 

th ••• periods o,oDat4.,z-ed 'II "hS'~ t ble. 

tittle 41tf .... '.n ...... t .. b.' ..... aprlng an. 





tall farrowed littere as reg~d8 the number in the litter 

a' bi~th. the peroent raised to weaning time or the av. 

erage weight at tha~· time, The fact that the fall farrow-

8d. pigs reached 250 pounds in a slightly shorter time, and 

OD only a little more teed, may indicate that under proper 

management, there need be no big cii tf wenee 1n el "ther the 

amount ot teed consumed or the time required by spring and 

fall farrowed litters to reach a given weight. HoweTer, 

thia statement has a limdte4 app11c.t1on. sinoe eaoh feeder 

modlt1 •• feeding pra.otices to meet his own oondi tiona. 

A table giving the relatiye protit of ea.ch ot 

the three group. was prepared. The table shows that the 

value of early bre.ding to the oonmercsl a1 hog ~a18e lie. 

not only in the greater nwnber ot 11tte.-. farrowed by the 

original stock within a g1 ven period. but also1n- the· pos-

81 ble add! tioD to the breeding herd of gilt. fl'·om the earl,. 

bred so .... 

The minimum amount ot teed. charged to the o.tf

.pring of anyone faotor in the immature group wae 157.24 

pounds at weaning time. The litters ot Faotor VIII in tbe 

mature ptouP. were charged with 386.9 pounds of feed at 

birth. This high initial coat for eaoh pig was due not 

only to the small number of pigs raised by the 80W to wean

ing time. but to the high maintenano·. chars, during the long 

period previous to the time at which ahe W&8 bred. 





lot 

COBCLUSIOllS 

1. Pregnanoy doee not retard grOwth4 A preg. 

nant eondl t10n in this experiment :favored an 1ncre,ase in 

body weight. 

2. Laotation J'epre,se;nta a drain on the mother. 

The loasee during this p riod probably account for any dele

terious etfects arising from early braed1ng. 

3. There 1s evidenoe to show that the SOWD 

bred a.t an ea.rly a. CIt never reached the s1S. of those bred 

at approximate matu:r1 ty. 

4., Altho-ugh -the data 1s not entirely sati •• 

factory: it , ems that neIther the 8ize, :fecundity. pr •• 

potency or oanst! tut1one.l vigor was dec~eased 1n the later 

generatione of the immature group b.r any oumulative effeot 

arising from the system ot early bre.ding employ$4 in this 

experiment. 

a. The mature BOWD farrowed large.r 11 tters and 

h vi r pigs than the gilts bred at the f1~st heal period. 

6. The offspring of immature parents required 

nei the!' mbl1e t 'eed nor a longer p·er1od of time to reaoh 250 

pounde than the 11 tt ra born of mature patente. 





The u1ter wish .. to . 'xpr ••• Me indebted. 

ne.e to Dean F.B. Mumford for his h elpful 

suggestions aad invaluable usist.ance in 

the prepua.tion of this work. 
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