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Ix a previous publi ca ti on, Quinlan (l92D) published a report of his 
researeh es into sterili ty of cows in South Africa. 'rlrnt report covered 
im-estigations into the local irnt hologieal genital canses of sterility 
as oh!'erverl urnl er (:h e enYiromne ntal con ditio ns prevailing iu South 
Africa. T he histological a na!om>· of tlie diseased gen ital organs of a 
mimlwr of ('O \Y~ wa;; st ucliec1 after the dinif'al pathol ogy bacl hPen 
exarninP<l iw rioclically on'r a perio(l of m onths. 'J'h e thera1ie11hc 
measm ·p,; a rl opte cl to OH' n ·orn P path ological gen ital l esi 011s were 
<lescrihed. Au attempt 11·as urnde to .ascer tai n wlwther ihere \Yere 
co 11l'UJTP11 t cl ud less g-la nd s and genital pathology in permanen !ly 
1'te1i le cows lr\· 11t:iki11g n Jtiacrns('op i<' :rn cl 11i s1ologil'al study of the 
hy poph ,vsis, e piphy,; is, th ymns. t hyrnicl. arnl adrenal glands. 

Since t h e publi cation of th e above-mentioned work , obsPrvaiions 
have liPe n rna <le on certain factors ,1']1ich are pop11 lad y :1s,;ocinte<l 
\\·ith th e aetiology of lm1· fertili ty in C'attle. The object of some of 
flie~e ohserY::\J tOll S \\'a ~ fo ascPdain the pffects of con( iuuous clrY 
ratious ou re prod11 cti o11 in Leef cat t le, \\·hen fed in su ch q u antiti~fl 
a~ to p1·o<luce cornlit ion het-ier t hau tbat usually associatecl with the 
ideal fo r uo rn rn l gen ita l physiology. 

Sin ee the exp e rimeu ta 1 i ,;s1w l' uu l ci lie b roaclenecl by i·e:;hid iou 
of exer l'i ~ e :nul i·eshiction of ex posure to t h e sun's rays, the influencP 
or inactiYity ancl darkened stalls on reproduction was studied 
con cin ren tly. 

'l'li e l' l o:;e rPl a Ii oush ip bet 11·ee11 nu!ri tion and normal functioning 
of t h e ge ni t:1li a of cattle h as been indi l'a!P cl by ihe foremost 
authorities o n g e11i tal pa thology. The impodanr·e of a correctly 
ba lan ced ration, contaiuing a suffic iency of v itami us A, H, C', D, an d 
JL, to m ain tain ph~·s ica l and geni tal fitn ess is emph asised if the 
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highest fertility is to he attained : "YVilli a111 s (1921 , '32), Richter 
(192G), \ Yester (Hl21 ), ZsdLOkke (1900), Oppennann (1922), 
AlhrechLen (Hl l 7) , :Xielsen (192G), Hammon cl (1927, '33) , Stalfors 
(19:30), Kol'encl1enky (19;13), et al. In fact , all workers who have 
rlisutsserl tlw causation of Jo,,· ferti li t,,· in a gene ral \\·ay h ave stressed 
the probahili ty of conshtutiona l aetiology due to enors iu diet. 

The associa tion of unsuitable enYironmenta.l conditions outside 
the nutritional aspect has long been known to be incompatible with 
the highest fertilit:v. Hamm ond (1903) points out tlia! la(' k of 
exercise anrl dry rations are not conducive ta regular breerliug . H e 
also indicates that , by analogy with experiments done on ferret s, the 
r ipening of the O\"Ulll is dela yed by the shortening hou rs of cla ylight, 
just <18 fo"·b lay few er eggs in autumn unless they are light ed aud 
fed high protein fooch with salts . In hygienic housing , obes ity , 
maluutritiou, lack of exercise, f eeding for force Ll mil k produ ction , 
and controllecl breeding with the obj ec t of prolongiu g lactation , are 
factors whi ch must be consi<lerecl art ifi cial and \d1ich tenll to ('ause 
a cleYi<t tio11 from normal p by,;iological genital acti ,·ity. Similarly 
too, early breeding, anrl c<1rele,;s management rlnrin g calfhoo1l have 
beeu i nculpa tecl as nd iological factors. "\Yilli arns (1932) s1Tesses 
the cletrirn ental i n:flu ence on the suhsequeu t bree1l i ng :records of 
h eifer s bred too .101mg. \Yit hycornbe, llotter and E c1"anls ( 18 ~30 ) 
have sho"·n ihat calving at the age of t"·o .Harn r educe1l th e 
percentage of cahes produ ced by t he sam e eo\\·s at the ages of three 
and four , hut not at the ages of five ancl six. There is no questioning 
the detrimental infl11e11 ce o-f Yita 111in defici encies iu cliet on th e gon ads : 
Korenehenk_,, (J 933), Sampson , Dennison , a ncl Korencb en ;ky (J 932), 
Sam1H;on aJUl Korenchevsky (1932), Si pern lein (1921). Houx (1936) 
ha s sho1Y11 that " ·hen sheep are maintainell on low-level rnlio ns for 
extended periods of t ime, folli cnlar clevelopmen t is in hi bi tecl an cl 
the numbe1· of follicl es present in the ovari es i s greatly recluce11. 

An immen,;e literature has been published on this aspeet in 
laboratory anim al,; \1·ithin recen t years. This is, however , outside 
tbe S('Ope of thi ,; paper and will not be r eviewed in detail. 

Genetic tencleucy to difficult breeding in associati on with any of 
the above factors a pp ears to exaggerate 1 he rl i ffi cult~" 

It is rnalised that unsuitable foo cl or lack of fo()(l , unsuitable 
('011rlitio11s of hygiell ic eHYirornent , and sex hygiene 11·ill cletri
rnent::ill~- in fluence tli e phys icnl well-bei ng of enttle so that g eneral 
constitutional causes ,,-ill fayour local genital infect.inn . 

T he pre-ent ariicle is not concern erl w ith this aspect of 
infert il ity. Loca,l genital can se::;, the r es11lt of infectiou s followin g 
on lom0 red Yitality , have been pr eviously dealt with (Quilllan, 1929) . 
The object of ihe present " ·ork is to i·econl the beha vi our of th e 
genital tra ct of beef he ifers and cows, when 11lace cl in an environment 
eufor cing ,;ome facto r s which are vo1rnlarly associated with low 
fert ili ty: The factors consicl e1·ecl are la ck of sunlia:ht, la ck of 
exerci ~~, dry rations , an cl high conrl ition . 

U sually in sufficiency of light an cl exercise are asso('ia teJ ''"i th 
unhealthy stabling aJ1(1 general bacl rnanagement-, hut in this experi
ment these associated hygienic factors can be ruled out. 
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The precise causes of reproductive failure in many cases of so
called functional sterility or infertility are obscure. Few references 
can be found in the literature on sterilitv of cattle to indicate that 
there are any experimental data on the i~fluence of lack of exercise, 
lack of sunlight, and lack of green food on cattle. 'l'he object of 
the present experiment was to try and assemble data on these points. 

It appears to be true th.at any factor which causes a deviation 
from ideal breeding condition or what is visualised as ideal breeding 
condition, will tend to lessen the bovine birth-rate. It is highly 
probable, however, in view of the results which will be discussed in 
this paper, that some secondary concurrent factors are necessary to 
cause that deviation rn sex-physiology which produces difficult 
breeding in cattle fed on dry rations .and showing obesity, or those 
which are housed under conditions enforcing restriction of exercise 
and sunlight. 

The immediate causes of erratic behaviour of the gemtal tract 
appear to lie in the functioning of the internal secretory glands, most 
iirobably the ovary and the pituitary [Parkes (1933), Cole and Miller 
(1933), Fairlie (1935), Zavadovskii, ·wunder, Paduceva, and 
)iargTelasvili (1935), Cole and Miller (1935), et al]. 

From observations made on the ductless glands of cattle by 
Quinlan (1929), there would ap]Jear to be no constant histological 
change in these glands in cases of so-called functional sterility. The 
change a pp ears to be in function not in structure. Further, it 
appears that return to normal can take place quickly when ideal 
conditions are restored. 

Parkes (1933) states that the absence of antipituitary hormone 
causes the ovary to degenerate so far as appreciable follicles are 
concerned, but even in long standing h ypophysectomies normal 
primordial ova, surrounded by one or more layers of follicular 
epithelium, are still found. This indicates that the ovary requires 
only the necessary stimulation to awaken normal function. Cole and 
)filler (1933) and Zavadovskii, et al . (1935), have shown that normal 
oestrus and ovulation can be produced in sheep by injections of the 
gonad stimulating hormone during anoestrum. However, the more 
recent work of Cole and :M:iller (1935) upon sheep during anoestrum, 
with oestrin and gonadotropic hormone indicates that, while the 
fonner is effective in producing oestrus and "·hile ovulation is in
duced by the latter hormone, the simultaneous administration of the 
two hormones does not result in a combination of effects. Hill and 
Parkes (1931) (1933) haYe shown that the ovary may remain normal 
during enforced quiesence in hypoph ysectomised rabbits. Quin 
(1935) injected eight sheep in a state of anaphrodisia, which h ad not 
shown oestrus for 12 months, with oestrin from stallion's urine and 
obtained 50 per cent . fertility from mating during the oestrus 
following injection. 

These data show that, although there may be a prolonged ovarian 
quiescence, or absence of the psychological phenomena assoroiated 
with oestrus, the ovary needs only the necessary stimulation to 
resume normal physiological activity. It appears, however, that at 
least in some cases of prolonged quiescence in cattle, in other words 
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delayed breeding, either from with holding service or from t h e .absence 
of normal oestrus, there is a t endency to difficult b reedin g. Quin lan 
(1929) has seen degenerative atrophy of the u terine mucosa in pu re 
bred imported heifers of the beef breeds, wh ich 1Yere ret ain ed for 
some vears as virus-reservoirs for re d-water and ga llsickness vaccine . 
Some "of the cows actually faile<1 t o br eed when eventually m ated , 
while others conceived but abort ed durin g i he eru·ly 1rneks of 
pregnancy . 

Forced rnilk-prmludion u nder th e envi ronmental condition s all(1 
the usual methods of nutrition adopt er1 to obtain high m ilk-yielc1s, 
ac t upon the oestrogeni c mech a ni sm . The demand made upon the 
animal system is, in -many cases, reflect erl on th e genital tract . Y ery 
heavy milking cows ma,\' not d101y the psychologi cal sym ptom,; of 
oestrus. This has b een shown in t h e case of th e rabbit by H ammond 
(1930) . 

111 South Africa, where the nut rition al a nd general environ
mental conditions am imulequate t o allm1· h igh inherit ed mi lk-yields 
from finding full expres,;ion , t hese genetical p otentialities constitute 
limiting fa ct ors in regular breeding. 

The <1u estion of fuuctional st erility of dietetic on grn is of m ore 
t han onlinary iuterest in Sout h Africa , where iu certaiu localihe' 
t h e velcl grazing is (1 efini t ely defi<·ient in phosphates an(l for ihe 
grea t er part of the y ear there is prot ein deficiency in addition. J 11 

t hose areas the bovine hirth r at e is a lmormally lo1Y. F rom observa .. 
hons made a t the V eterinar y R esear ch Station a i A r m oeclsvlakte, 
Yryhurg, it ]m s 11eeu seen that fa ilure to breed is dn e t o fai lure to 
conceive <luring what appears to b e normal oestrnrn a ncl also to 
temporary anaphrodi sia which may ext end oYer a perio d of mont h" 
(Bi;oschop , 1935). 

In experimental observations at Oncler stepoort, in which the 
mineral content of the ration was car efullv m easu red an cl was 
definitely sub-optimum , and in £11rth er experi{11ents m ade on a henl 
r unning on Annoed~vlakte veld , i t ha s been sh o,vn t h at t h ere is a lo\\· 
bovine birth rate arnl that abnormal cafres sh o11· ing weakness arn1 
cm1genital a maurosis are horn [ T heiler , Green , and du Toit (1927); 
rht Toit an<1 Risschop (192D); cln T oit an d ) i aln ll (19 ~~4; 'rh eiler 
(lD:B) J ; Bekker (1932) showe<l t he cletrirnenta l in flu ence of phos
phorus cleficienc.v on r eprodu ction in P\Yes g razin g O il Arm oeclsvla lde 
veld. The aclclition of bone m eal to t h e diet im proved fert i lih- . Howe 
(1936) h as shmrn that the liberal fe eding of bone m Pal, a s· npposerl 
to its ahsence , en sures greater sexual activity in fih eep , alth ough 
in di vi cl nal differences a re not eu tirel,Y eli min a te cl ; t h e rl ura ti O il of 
the sexual season is prolonged by an increased number of rlioeshou ." 
cy cles being exper iencecl , and by t h e number of cl ioestro ns cycles of 
abnormal duration being re<lucerl. ' 

Greatest sexual activity 1rn s obtained by suppl ementing the 
natural pasture with green grazing and a mineral lick throu o·hout th e 
year. Individual difference~~ are consid erably lessen ed by s{;'ch treat
ment . 
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·W hetham (193a) h as dr awn attention to the influence of the 
duration of li gh t on egg produ ction in the fowl. Hammond (1933) 
says, "It i s su pposed t hat light stim ulates the anterior-pituitary by 
way of t he eye anrl that in ~rntnmn, \Yith decreasing clayligbt, fmds 
with a gen etically low level of anterior-pituitary will foll below the 
crih r:a l level fo r egg procludion an cl so sterility from this cause will 
result. It is du ring the a utumn and winter months that the lo\v 
pro du ci ng str ain s ce ase laying. In some animals very much the 
sam e wrt of thi n occurs : Ferr ets, \\-h ich clo not normally ripen ova 
during th e au t umn anr1 1vin t er months, may be made to <lo so by 
givin g th em elect r ic light after clark (Bissonette, 1932). vVe r:an 
assum e, t li er efo re, t h at t h e genetic const itution of the ferret is s11cb 
t hat its pit ni tar.1- activity is clepenclent upon light stimulation ". 
Hill ancl Pa rkes (1934) lun-e c:onfi nuerl the effect of illumination \\ith 
elect ri c li glit in prnrlucing oe~trn s in the female ferret. 

Ha mmond (1933) furth er su ggests that it is ]JTohably the change 
in the ligh t ration , i10t the actu al amonnt, \\-hich is the cause of 
pitu itary sti mulation, as most bree ds of sheep in England ripen ova 
with declinin g sunlight in September and cease with increasing 
daylight in February. 

This su ggestion of Hamrn onc1 1yould nppear to sh ow that if 
ligh t , as a stimulating factor to the anterior pituilar,v, is sufficient 
an in crease of the in tensity of l ig h t " ·ill not influem·e it further. 
Th is is born e ou t hy our observat ions on the o\·arian activit_\, of sheep 
on t he h ig h ve ld in this coun t ry . Iu ~overnber and DeC'ember, 
du ring t h e \rn r mest and lo ngest days of the South African summer, 
ovarian activity in slieep is at its lmYest. Further, the velcl nntri·· 
tion is u sua lly at its best at th is time. 

Marsh all (HJ32) in dica t es that the respon se of different arnrnnl,; 
to light nrn st vary greatly, as some animals have no restricted 
heeding per iocl even in t emper ate zones. Llewe 1lyn (1932), quoting 
Cook (1894), st a t es that in Nor th Greenland evidence of sexTtal 
p er iodicit y exists in the Eskimos . At the onset of winter, sexual 
desire fai ls anrl menstru ation durin g the winter months is absent. 
Sexual activit y again rea1rn kes in the spring. Lle,rnllyn indicates 
that the h iatus in t h e sexual cycle is due to absence of sunlight, 
that light ancl h eat rays seem essential for the urnintenance of thr 
sexu al cycle. I-Te suggests t ha t t his is a species of hibernation 
loca lized to th e h ypoph yc.;o-gon ada l ,;ystem. 'l'he suggestion that it is 
a r are pecu liarity is rl eniecl by Cook , since he states that their own 
party suffe r ed from m u scular clehility in a similar manner to the 
Eskim os. 

Hogan (19:32) nw cl e ohserrntions on tl1e influence of direct sun
ligh t on swin e as compared with s1Yine kept in indoor quarters. 
He come to the con clusion t hat t h ere was no improvement in those 
1d1ich h ad access t o sunlight . 

The i mpoi-tance of ligh t on !h e procluc:tiYe activity of certam 
voles and fer r ets has been in dicated by Baker and Ranson (1932) and 
Bissonn ette (1931). According to \Vhetham (1933) " the mamma
lian fem ale r esponds rnore completely than the male, the female fails 
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to respond on a reduced supply of light, ''"hile the male appears to 
be unaffected and similarly with an increased light supply it is thP 
female which responds more completely " . 

Marshall and Bowden (1934) have indicated that light radiation~ 
of particular wave-lengths and sufficient intensity are an efficient 
cause of reproductive activity, but that the recurrence of the oestrous 
cycle is conditioned by other factors ''"hich, in the absence of 
variation in the daily duration of light, may play an important role. 

Rowan (1925, 1929) maintains that it is muscular exercise rather 
than light that caused change in the gonads of birds, but Bissonnettf' 
(1931) showed that exercise was not essential. Stalfors (1930) indi
cates the necessity for open air for high production as well as a 
supply of vitamins A, B, 0, and D for cattle. 

The above literature is confined mostly to fowls and laboratory 
m~irnals. There are no experimental data on the influence of light 
and exercise on the reproductive activity of cattle, horses, sheep, 
pigs, and clogs. It has been mentioned that lack of exercise, lack 
of sunlight, and lack of green feed have been associated with low 
fertility in cattle, but such conclusions haYe been based on circum
stantial evidence without experimental proof. 

Much work has been clone on the influence of diet on fertilitv 
in laboratory animals !Hart, Steenbock, Humphrey, and McCallm;J 
1911); Reynolds and :Nlacomber (1920, 1921, 1924); Benedid 
(1911); Sure (1926); Simmonds, Becker, and McCall um (1927); 
Evans (1923); E;-ans and Bishof (1922); Evans and Burr (1927); 
Macomber (1927) J. It appear;; that, on a diet insufficient in calcium 
conception can take place, but the embryo dies early and is aborted. 
Moench (1931) says that, with the present-clay diet in humans, 
sterility in women is unlikely to occur from that cause. He states 
that: "Diiit und ihr Einfiuss au£ die Fruchtbarkeit zu eng hegrenzt 
ist und class wir anstatt nur von Diiit lieber von dem allgemeinen 
Gesundheidszustande und seinem Bezug au£ die Fertilitiit sprechen 
sollten . !ch halte den allge1nei11en Gesundheitszustani! in c1ieser 
Beziehung fi.ir ti usserst \Yichtig unc1 "·erde ich spiiter bei elem Thema 
der Spermuntersuchung \\·iec1er darauf zuruckkommen. Leider wird 
aber oft geracles das 'l'bema des allgemeinen Gesunclheitszustandes 
recht stiefmiitterlich behanclelt und ahgetan. Austatt der Diat halte 
ish die koperliche Beta.tigung, clie physiche arbeit die das Indivicluurn 
leistet, fiir iiusserst wichtig uud glaube class geniigencle Koperliche 
Bewegung ein sine qua non bester Gesundheit und clarnit auch guter 
Fertilitiit ist. Von cler Diat braucht man, glaube ich, nur zu ver
langen, class sie ausreichend ist uncl dass sie keine wichtigen Insuffi
zienzen a uf,Yeist, clie eine A Yi ta mi tose hervorrufen "·i.irecln ". 

It will be seen that Moench stresses the necessity for exercu;e or 
physical work. He points out that, provided the cliet is sufficient, 
work and exercise are more important factors in attaining the best 
health for normal sexual activity. In the case of obese wome11, he 
stresses the point that infertility is caused by too much food in 
relation to exercise. Obesity results in diminished circulation, oxi
dation, lessened blood to the ovary, and consequent subnormal 
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ovanan activity. In these obsenations he is supported by Lahm 
(1927). Woodward (Hl20) has shmrn that the length of life of the 
hoYine sperm can be raised by exercising the bull. This probably 
indieales greater ehanees of fertility un<ler ordinary conditions of 
mating: that is where the sperm is not deposited in the vagina at 
the most faYourable time for conception. Highly Yital , long-liYe<l 
sperm would probably survive longer in the genital tract of the 
female than less vital sperms [ Quinlan, )fare, and Houx (1932, 
1933)1. 

Uuggisberg ( ~) imlieateJ that the main object in a diet should 
be sufficieney in Yibmin eoutent, espel'ially B, C, and E. In this 
connection, .. Hoenc:h states: " Dem .kann ich aus eigener Erfahnrng 
zustimmen. Es i:;t jedoeh sclrn·er, dillaktische Regeln 1iber Diii.t 
und l<'e1·tilibt aufzuo;tellen-Yieles ist noch gar J1ieht geklii.rt und 
bei ma11cheu F'ragen kommt man fic hliesslil' li wieder in das Gebiet 
des inneren Drii sensystems Zlll'"tick · · 

'l'he importanee of dietetic errnn; ancl luek of exereise in 
infertility has been indicated by On and Fraser-Darling (1932). 
They associate these eioror::; \1·ith unnah1rnl and unhygieni c enYiron
ment and suggest that these faetorn may influence the normal 
physiology of the genitalia through the endocrine system and at the 
same time effect a relluction in the m1tural resi:-1tence to genital 
infection. These condusions are aniYed at after a critical review 
of the literature on the subject of sterility and infertility by a 
Committee of the Department of Agriculture of Scotlaml, comprising 
Mr. \iVilliam Orr, M.R.C.V.S. and Dr. Fraser-Dflrling. The work 
contains an excellent bibliography on the subjectc; of physiological 
and genetical etiology of sterility in domestic aninrnls by Miss N. V. 
CytoYich. Meigs and Converse (1933) haYe kept cows on grain and 
dry rations without pasture. They observed thflt, when the ration 
contained a liberal allo11·ance of alfalfa hay of high feeding quality , 
the cows maintained their health and reproductive capacity up to 
more than seven years. vVhen the ro ughage consisted of Timothy 
hay of bad quality, there "·as a definite lowering of the normal 
standard of health and the i-eprocluctive capacity of the cows was 
seriously interfered 11·ith. 'l'here "·as cliffieulty in conception and a 
marked tendency to throw off premature c:cilves "·hich were either 
dead, weak, or blind. 

Hart, Steenbock anc1 Humphrey (1920) observed that coin; ferl 
on a ration of grain anll straw calved prematurely or threw dead or 
weak calves. This observation w:cis confi.rmed by Huffman (1928) 
and Reed ancl Huffman (1925). The la tier authors and Jones, Eckles 
anr1 Palmer (1926) drew atteHtion to the quality of Timothy hay as a 
highly important factor in genital functional activity of cattle. 
Copeland (1932) recorded a detrimenta l effect on reproduction in 
heifers fed on cotton seed hulls, as a sole clr_y roughage , "·hen they 
were allowed to pasture for only six months in the year. Roux (1936) 
has observed marked sexual inactivity in sheep maintained on a 
carbonaceous roughage (teff hay) and a lick of bone meal and salt. 

Hart and Guilbert (1928) and Webster (1935) have indicated 
the possible effects of phosphorus defi.ciency in cows under range· 
conditions. The adverne influence of phosphate defi.ciency on 
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reproduetion in ran ge cattle and sheep in South Africa has been 
shown by Theiler, Gree n . aml clu Toit (1927), 'rheiler (1933) , and 
Bekke1· (1932). 

E ckles , et al . (1805) sh o,Yecl that lmY phosphorus leYels result in 
an upset of genital physiology, hoth in the oestrons cyde and 
reprndu ction in r a b;. They state that uncomplica tecl phosphmus 
ddicie]]( ·y did n ot infl uence the oe~trous cycles of cattle. Oestn1 .-; 
''"'l" 1egular a n d n ot clifferent h orn control a11im:11R of n like aµ: e. 
Ho1rnver, the breeding efficiency appeared to he r eclucecl . They 
suggest t ha t a11aphrorl isia is clu e to corn.plicatecl defici encies. They 
also state t ha t a low phosp horus ration r enclers oo ,1·s m ore su sceptible 
to rnn tag ious <l hortion than those maintained 011 a normal <liet. 

Since t h ere i:.; a lso a vrntein cleficiency cluring th e greater part 
of t he yea r on t he range " ·her e t hese experiments ,,·e1·e 0011cludecl , 
both fa ctors must be consi.<lerecl in the etiology. Guilbert and Gos,; 
(19;:l2) h :we in dicatecl tha t protein le1·els -o f 0! to 5 p er cent. result 
in cessation of uestru;; a n ll loog intt>na ls behYeen oestru s in the r:i t: 
further th e rats fai l ecl to breed when mated. 

Enns and Bisshop (192:2) sho,rnd that prolPin deficiency 
clt>creases t he pe1·ceutage of normal oesl.l·-ous cycles as ''"ell as the 
tot al nun1ber of cycle,; and that Yitmniu A deficiency greatly (l isturli,; 
ontlation r h yth m by prolonging the st age of cornified Yaginnl celi-;. 

Cun ningh am an d Hobki1·k (1935) have induced sterility in male 
rats feel on c1iets of excessin l:v h igh protein-content (G5-82 per cent.), 
an d al so by feed ing <liets ('On tainin g lo 1.o 18 per ceu t. protein. 1 n 
th e latter case a l arge p:nt of the protei n "·as deri,~e<1 from maize or 
maize and gelatine. A ll clietar y constituent~ hith erto h10wn to he 
essenti al fo r male fer ti l i ty were ind1l<l ec1 in the cliets. 

Houx (193G), working with e\Yes, obbined r esu lts indicating that 
the inclus ion of a pro tein i·ich concentrate, cotton seed meaL in a lo''" 
l evel carbon aceous rahon and the exclu sion of bone meal , causes a 
marked red u ction of sexual actiYity . especially after eighteen months 
0f t reatment. 'l'he inclusion of the same protein ri ch c·oncentrate 
in hi gh leYel rations consisting of the same feed s, ll oes not ha'e this 
in h i bitin g effect. 

H alverson and Shenrnod (1930) showed that the feeding of cotton 
seed m eal t o cattl e was associated with reproductive c1iffi cultie8. 
Calves " ·ere born " ·eak . anc~ eye lesions were sometimes present. 
Hart, Guilbert and G·oss (1932) h ave associated reprnduch on 
d ifficulti es with lack of gr een food ; at least th e clifficulty disappeared 
" ·h en g reen food becam e aYail able. I nfectious a borhon was , ho\YeYe1·, 
J)ref'en t, bu t t h e au t l10rs co ndudecl t hat there \\"ere data iiuiflc·i e111" 
fo lead them to suspect t hat feed <1eficiencies " ·ere the cause . Hart, 
Bteenhock, ,Humphrey, an <l H ulce .(1924) have sho\Y!l the value of 
v itamin A , and cal cium in obta ining normal reproduction in c:ittle . 
Fitch et; al. (J !)'.)2) sh o\Y ecl th at u m·ompli c:a te<l calciu m deficiency di cl 
n ot lessen t he breeding efficiency of a group of seven cows rna intainerl 
on a calcium deficien t ration for three years. Hogan (1932) indicates 
t h at r ation s for brood so"·s sh ou ld contain not l ess than 0 · 4 per 
cent . of calcium . 
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.Ma lan (HJ35) condudes from t he r esult s of his observat1011s at 
Onderstepoort L aboratory lha t , .i t:nni n A Llefi<.;iency in the ration of 
pregnant e\Y es and co\rn produces a hortions or weakly yo ung that 
ar e often blind and uuable lo rise. H e observed , fui-ther, that the 
a bsence of this vitamin in the di et is in wme 'mys as;;ociated with 
the a li sence of the psy <.;hologi cal symptoms of ·Oeiitn1ti. Hoth ewes 
and co"·s on ch y rntion s containiug a minimum of Yitamin A sho"· 
oestrus only Yery infrequently a nd e,·en then, i f urnt ed ,,·ill become 
pregnant ·only in a Yery small yer:ceutage of cases . 

Lack ·of minerals such as phosphorn.;, i he defi<.;iency of "hi c.: h 111 

th e <liet will produce djnical symp toms, has lead :1lmost invariably 
in tlie Ond erstepoort experiments 0 11 minera l meta holism to temporary 
infertility . 

l~Xl'E1U1IEKTAL Ull SE Jl VA'l' lOJ\ S. 

The expel' iment was commenced 011 June 20th, Ul29, when 27 
grade Sussex-Afrikamler heifers npprox i mately fifteen mon tbs o l <1 
were re<.;ei ,·eel at the Y eteriu ary R e sen rch La hmatory and E:s:per imeut 
Station, Ermelo, Tran svaal. Th e heifers were purchase<l from a 
private i·anch in the " ·estern Trausvaal ; t hey were consi(l erecl well 
grnwn and c0111parati.Yely eYen with i-espect to lype (Appendix, 
Figs. 1-18) . Soon af ter th eir aniYal at the Experiment Station 
t hey " ·ere divided at rand·om i11t0 three groups, A , B , and C, and 
branded . 

One he ifer died hYo months after the commencement of the 
experiment. During the first six months. five heifers were found 
to be pregnant ::i nd they were withdrawn from the experiment; four 
of them were re<lrafted into the exper iment about a year lafor. 

A purchased Sussex hull wati used in the experiment (Appendix 
I, Fig.19). The bull was bred by t h e School of A griculture, 
Potchefstroorn, Transvaal; it ''"as two years old when transferred to 
the Ermelo :Experiment Sation, and th e serving of th e heifers was 
conmience<l one month after hi s nrrival, 11.10 .30. 

During the first month at the Bxperimen t Sta ti on , th e h eifers 
\Y en• t ested for tuberculosis, ('On ta g ious a hortion , and vae('ina te<l 
against anthrax and quarter evi l. Subsequently they have been 
retested for contagious abortion, and they have been tested annually 
for tuberculosis. The results of all tests were negative. 'l'h e bull 
was tested annually for tuberculosis and contagious abortion; the 
results of the tests were negative . Th e bull was healthy and vigorous 
throughout the period of the experiment . 

1. Groups resh'icted in light anrl e.retcise : A and B . 

Stabling.-Groups A and B wer e housed in a wood-and-i ron 
;;iable, 4G x 2::J feet , with a cubi. c capa city of 8217 cubic feet . 'L'he 
stable was fitted with a double ro"· of suitable mangers and hay racks, 
the heifers being fa stened to the fo rm er by means of neck-halters an cl 
halter-chains. Th e two d·oors of the stable. each 4 x 6 feet 9 inch es, 
qpenecl to the east and to the \\·es t. The ventilation of t he ;;table 
could he considered fair. Every endeavour was mad e to exclude 
light from t he stable . Groups A and B can, therefore, be considered 
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to haYe been housed in a dark stable and, but for the daih- h1·0 

watering periods of about h1·ent:Y minutes each, these group~ 11·ere 
oonfined to their stable da:v antl night. 

2. Group ·11ot testricted ·in light and e.terGioe : C. 

Uroup C 11·as kept in a similar type of sLable to i hat occupied b~
groups A and H. 'l 'he dimensions of the stable "·ere 4G x LJ} feet 
and cubic eapacity G328 cubie feet. It p10Yider1 for a single row of 
cattle, the length ran from north to south, and a single 4 x (; feet 
9 irn·hec; door opened to the east. TlH' Yent ila hon of thifi stable \\·a,; 
::tR good as, if not slightly better tha n , that oec:1piPrl b5· the ·other 
iwo groups. 'fhe heifers in group (' "·e1·0 bstPned in a similar "·a>· 
io those in the '°ther ;;ta ble ;rn<l the\' h;1d ,;imilar mungt•r,; and hay 
racks. . • 

In both ,;tal> les each animal hucl a £Peeling space of 4} feet. 
Tlw fioors ·of i.he stable,; "·ere ·of flal sto 11 r . A 11atiYe 1rns in 00 11 stant 
attendance keeping the floors clean and grooming thP cattle; ihe 
lntter \YPre bPcl<led clmn1 at night on the refuse (If their rnughng·e . 

.llu 11a.11em.e11t.-The fee<ling of the three gro11ps " ·as icleui iC'al: 
the cattle " -ern stall-fe<l, no green feed " ·as giYen. anrl t hey " ·ere nol 
p11t. out on grazing . 

At t he conunencement of t he e.xperiment the rntion:s fed per 
cap ita per diem \Yere: -

Crushed :vello11· maize: 4 lb. 
Wheairn Jiran: 1 lb. 
'l'eff hn,Y: acl lib. (about 15 lb.). 

As the heifers matured, the bran portion of the ration was in
creased to 2 lb. (per capita per diem) an c1 the teff hay rntion to 
25-30 lb. 

During three \\'inter months, June, Jul>-, and August, maize 
silage was fed at the ratr of ] 0-15 lb. per capita per cliem ancl the 
hay ration "as reduced. 

The conl'ent r ate ration \\' as feel ch.\-, the ration of ea('h C'O\Y being 
measured and feel in two equal portions clail:v. When silag'e \\'<Ho; feel, 
the concentrate ration >1·as mixed with t h e silage. 

Xo minerals or mineral mixtures were fed lo ihe animals during· 
the course of the experiment. 

The teff hay \YaS fed in the h ay r acks twice daily. 
Groups A and B receiYecl all their feed in the sfable; Group C 

receivecl the two coneentrate rations an<l t he Hening hay ration in 
the stable, and the morning hay rntion in an exercise yard 50 b~· 
GS ft., in which this group was kept from 8.30 a.m. to 4.30 p.m. 
daily. 

The follo\\'ing analyses of feeds used in the experiments ha Ye been 
extracted from the analyses given by Vipond (1914). The maivi. 
ensilage and te:ff hay were a nal_Ysed at Onclerstepoort by S. J. 
l\Iy1mrgh [S.Afr.(~I. )]. In the case of the South African analyses of 
fePds, only the totaf percentages of feed c:onstituents are given, 
\vhereas in the American analyses, the digestible percentages of feed 
constituents are also given. 
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RESEARCHES INTO STER I LITY OF COWS IN S OUTH AFR ICA. 

Groups A and B, which were kept in t h e dark stable, were 
r estriderl to a limit erl amount of exercise . ThesA grou ps were let 
out to \Yater bYice claily and the >nilk t o "~ater "~a s the only exercise 
they obtained . At these t im es . 8. ~lO a .m. mul 4. 30 p.m., oestrous 
obserndions \\~ere made. The an im als \Yere let ou t in to a yarcl , 13 by 
38 y d ., from which they were dr iven into t he fa r m yard to t h e \Yater 
t rough. \Yhile in t he former yard , it was ·estimated that each 
animal \Yalked 25 yards. vVhile at t h e \Ya ter t rough t h e arnou nt of 
\Yalkini:r \Yas cont rolled as much as poss.ible . It was estimated that 
each animal \\~alked a t otal am on nt of 295 vards dai h- . The tendency 
for animals to run or to walk about 1vas c

0

lrnckecl . · ' 

The Group C catt l e went t h ro ugh the sam e daily rnutine with the 
exception that inst ead of r eturning to the stable a ft er 1vater ing in t h P 
morning , as in the case of Groups A and B, the former grou p was 
allowed fre e exer cise and abuncl a n t sunshi ne in a kraal , 50 by GS feet, 
from 8 .30 a .m . t o 4 .30 p.m. claily. It \ms, calculated that, apart frmn 
t he exercise in t h e kraal, Group C cattle "~a lked 100 y ar ds more 
each per clay than those of Grnups A and B . \Vhile i t was im possib le 
t o 8sti.mate tlrn am oun t of ex8rcise ohtaiuecl by the Grnu p C catt le 
during a da y , constant \valking to an rl fr mn th e h ay racks and being 
disturbecl by one ano ther. mu st h aYe amounte d to au appr8ciable 
amount daily . The exercise kra al ha d no sh ade or sh elter apart from 
tha1 affonled bv a G.1, ft. stone wall on t he east and a row of trees 30 
yarrls rlist ant o; t h8 -\\~ es t. The kraal 1vas expos8d to sunligh t between 
7.0. a .m . to 5 .0 p .m. in summer and from 8 .0 a .m . to 4. 0 p .m . in 
winter. 

])uring vAry wet 1rnather Group C was stabled during the day. 

It is , therefore, seen that while Groups A and B were kept in a 
dark stablA and WAre exposed for a very sh ort p eriod , apprnximately 
U hour daily , and hacl a very limited amoun t of exercise , Grop C 
coul<l indulge in su n light and exercise fo r eigh t hou rs daily. 

The fact that none of t h e grnups received g reen feed is st ressed. 

Further , general good m anagement was given t h e cattle in all 
t h e grnups . The cattle were h andled with great car e at all times. 
They \Yere dipp8cl in a 14-day strength arsenite of socla d ip 1vhen 
deemed necessary , the essential precautions of cows in calf being 
t aken in which case h and-dressing was, in preferen ce, resorted to . 
It was found necessary to trim hoofs of t h e cattle at least once 
annually ; this \ms p articularly necessa ry in t h 8 case of Groups A 
and n. 

Th8 calv8s were allowed to su ckle t hei r m other s, care being taken 
not to allow the calves too mu ch milk at first and then to thoroughly 
strip the udclArs, of the cows by h and . Durin g t h e fi rst month from 
birth ; the calves wAre allowed to suckle th eir mothers thrice daily, 
and thereafter twice daily . The calves were p ut in with their mothers 
a fter the l atter had consumed their concentrate rat ions. 

Teff hay wa s available to the calves during t he clay and wh en 
deemed necessary a small supplementar y concentrate ration was fed 
t o the calves. Thev were weaned at about six month s ol d when t h ev 
weighed about 400 °lb. " 
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Climatic Conclitio11 .s .- 'l'he conditions at the Experiment ~tahon 
may be considered to be representati rn of those of t he eastern high
vel d -0£ the Transvaal. Th e altitude of Ermelo is 5,G90 feet. 'rhe 
annual rainfall is in the Yiciu i ty of 27 in('hes, 90 per cent. of " -hich 
fa lls clnring t he stm1mer months, October t o :Jiar ch . 

As a ru le summer 11ay-temperatures are high hut t h e nights are 
cuol, especially nf ter thund er ,; tonns \Ybi ch are frequently e:xpei·iencecl 
during the afternoons and eYeu ings. 

1t may be sai cl tllflt the great majority of the day s a re bright and 
sunny . 'l'he " ·int-er nights are cold and frosty, hnt i:h e day tem
per a tures are rnilcl to "·arm . 

The following table of r eco rd s supplied b.\- t he acl.ioining Uowr11-
rnent Forest Kursery, giYes some indication of the ra infall and tem
pera tures of the E xperimen t Sta ti on . T lw recon l s for 1!)82 haYe lwen 
chosen as being fairly rrpresenta ti rn . 

Months (1932). 

January .... _ . . . . .. ... . . .. . . .... . 
February ... .. . .... .. . . . . . . . .... . 
::\Iarnh ....... . . .. . . . . . . .. . . . .... . 
Apri l .. ... . ... . . . . . . . . . . . . . .... . . 
:\lay . .. ... . ... . .... . ........... . . 
J"une .. . . .. .. . . ..... . . ..... . .... . 
.July ..... . . ... . .... . ...... . . .... . 
August . .. . ..... . .. . . . . . .. . . . . .. . 
September .. . . .. . .. . .. . .. . . .. ... . 
Octo ber . .... . ..... .... . .... . .... . 
~ovember . . . . . ... . . .. . . ... . .. . . . 
December . . . . . . . . . ..... . . . ... . . . . 

R !tinfal l. 

Inches. 
3·06 
4 ·87 
3 ·79 
0 ·17 
l ·64 
0 25 
0 00 
0 00 
1 ·32 
1 ·62 
7 ·46 
4 ·i55 

Temperatures. 

}faximum. 

llangc. 
33·6-:'.i8 ·0 
84·8-63·:'.i 
80 6-"6 6 
80 ·5- 61 ·2 
75·2-:'.i2·0 
71·8--40 3 
71·5- 52 ·0 
79·8-61 ·6 
87 3-58·2 
89 5-48·8 
86 4- 63 8 
86·4-64·3 

~Iini1nun1. 

I-tange. 
1)8·2--46·0 
i>9 · 8- i>O · 0 
66·0-41 ·4 
52·0-38·5 
44·0-27 ·4 
43·3- 22·0 
36 ·0-19· 0 
4'3· 6-23·0 
54·1- 30 ·5 
56 3-38·0 
ii9 2- 42·5 
59·0--44 ·5 

The total rainfa ll for t he year 1932 " ·as 28 · 73 in. It 1Yill be 
see n that temper atures fall rapidly from :May and r ise rapidl.'I' from 
September. 

Obse1"urdions .- Oestrous o b"erva tions were made l\Yice cl a i.l y '"hen 
the g roups, " 'ere let out to " ·ater at 8.30 a.rn. anrl 4 .30 Tl.111. G\·oup 0 
1ns let out fir st . 'l'he cattle \Yere let out into the yard adjoining the 
::; table and they were all owed to stand about iu this .Yard for a fe"· 
minutes before being b ro ught into the larger ya rd to the water 
trnug-h. The cattle 1Yere driYen to the exercise ,'l·a rd in the mornin g 
a nrl to their sta ble in the afternoon. 

Groups A and R "·ere let out together and the al.Joye procedure 
wa s carried out " ·itb th e exception that these groups returned to 
t heir stable in t he morning as \Yell as in the afternoon . 

The total time taken for the observahons of thf' three groups 
was approximately 90 minutes a day. 
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RESEARCHES IKTO STERILITY OF CO\ Y S IK SO"CTH AF RICA. 

At the comm encement 0£ t he experiment , an ox was u sed as a 
" teaser " in tes,t ing for oestrus. IIo,vever , it \\"as soon fou n d that 
the u se 0£ the ox wa s not neceRsary, a s oestrus \\·a s easily observed 
or 1·eadily indicated. I n m ost instan ces, in rhvicluals sb o\\·ing oestrus 
\Tere anxious to iuount oth ers as soon as t he fo rmer \Y ere loosen ed 
or a,s they entered t he open yard . The mounting of the cow sho"·in g 
oestrus \\·as u sua lly Yigorous and a clear mucous <lisch a rg·e fro m the 
vulva was seen. .Frequ eutly th e co\\· stood JJ ear t h e cow it ini en<l ecl 
mounting, and the former 11·as noticed to depress its back. Cow s n ot 
sh owing oestru s " ·illing ly mounted cows slimving oestru s, a 1ul t h e 
fact that the fonner are pregnant made n o difference to t h eir re
action s. Cmn showing oestr us readily stood to be moun ted by other 
CO\YS, the former appe:ne<l t o li e n en-ous and often b ell<rn·erl . 

Tn some cases a mucous <lischarge from the vagm a wa s obsf'rved 
about :3() to 48 h ours before oestrus " ·as obsen ecl. This w as usualh 
seen in the stable "·hen th e co \\·s were lying dO\vn . . 

Ohsen-a tions were not m ade to determine the cl uration of oestrus; 
h owever, the duration of oesb:u~ dicl not appear io ex(' ef' d 24 h ours. 

Haemorrhage, a t> .indicated by a discharge of hloo<l from t h e 
vagina, was obs·erYed to occur abou t 86-48 hours a fter oest nis was 
observed. Haemorrhage, ho1YeYer, (]icl not consist ently fo llow oestru s. 
On the oth er hand , h aemorrhage 'vas obsen ·ed in some cases in non
pregnant individuals " ·hen oestrus " ·as not sh0\n1 immediately 
previous to haemorrhage . H eifer N o. 3602 showed oesfru s on 1.4.(lO, 
she shmYed h aemorrhage on 24.4.30 , and showed oest r u s again on 
11.5.30. It appeared t hat the heifer must haw experi enC'ed a silent 
oestrus bebrnen 1.4.80 and 11.5.80 . 

A stable r ecord sh eet 'm s kept on wh ich to record all observa
tions. 

'rhe serving of Groups A and C was commenced when the h eifer s 
were approximately 31 mon th s old , while the h eifers ·Of Group B 
were given service 5 to G months later. The Sussex bull, ~ o. 4242 , 
previously referred to , was u se<l for serving throughout t he first three 
periods of the experiment. He was replaced by a youn ger bull , 
X o. 6021 (Appendix I , Fig. 20) of the sam e breed a t the comm ence
ment of th e fonrth p eriod. 

It was emleaYoured to give service about 12 hours after t h e 
onset of oestrus. In some instances it was found that when oestrus 
'vas observed .at 8 .30 a.m., oestru s had passed off by 5 p .m. of the 
same clay. This was no doubt due to the fact that oestrus had 
commenced some hours before i t was observed . 'l'h e time of the onset 
of oestrus could not be determined unless continuous observation s 
" ·er e ma de. 

During the first season of mating , services 'ver e given in a ca ttle 
crush, but subsequ ently the bull became too large and services h ad 
to be given in a yar<l. The bull wa s not held during service . In 
almost ever;-r ins ta nee , double services were given , the second follow
ing about 15 minutes after th e first. It was found th at , in a few 
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cases, irn1i,-iduals would a('cept ouly one sen·ice, although i n such 
cases they mounted the bull .after the second sen ice. U su.ally such 
individuals conceived from t he one serYiee . All females " ·ere put 
back into the stable after service. 

All cows were mated agarn or g1ve11 sernce about three month s 
after cahing. 

Individuals showing a recurrence of oeshus \1·ere servecl at th e 
fir st recurrence of oestru~ . In the ease of abortions service was 
delayed for one or hYo cl ioestrous cyeles . 

'l'he cows "· ere under close observation during pregnancy. \Yhen 
Llue to calve , they were kept in a loose box or semi-open shed during 
t he nights . Only in the ca se of the fost calf of Ko. 35!H was 
assistance giYen at parturi tion . ancl th e assistance \\·as considered 
slight . 

All calves wer e weighed as soon as possible after birth ; aftenYards 
t hey "·ere \Yeigh ecl at monthly in tenals. 

All the cows were ,,-eighed at monthly intervals, but the weighing 
was discontinued during a chancecl stages of pregnancy in order to 
eliminate undue excitement and the probabilities of abortion. 

DTS Cl:SSIOl'i. 

It appears bes t to consicler the data in three main sections ,,-hich, 
under the headings of Breeding Tables A, H, C, and D , are termed 
:First, Second, 'l'hird , and F ourth P eriods . The First Perio(l extends 
from the time of t he commencement of the experiment up to the firs t 
cahing; the Second Period , from the time of first calving up to the 
second calving, etc. Tables I to IY contain details of indiYidual 
animals, but t his information h as been condensed in group form and 
it i s presented in 1'able Y , Breeding Table E. 

Fm ther tables have been co1npilecl to permit more detaikd 
analyses of such phases of the study as: Oestrus, gestation, etc. 

The most important aspects of the stud y will be r'onsiderecl under 
the follo,ving sections : -·-

\1) Dioestrous cycles. 

(2) Age and " ·eight a t successful service and at cah-ing. 

(3) Number of sen ices required to establish pregnam;y. 

( 4) Gestation peri ocls . 

(5) Birth weight of calves . 

(1) D·ioestrous Cycles .- Oestrous observations commencerl when 
the h eifers were approximately 15 months old. As the ca ttle were 
purch ased from a private owner at that age, previous r ecords of 
oestrus are not available. 
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Con;;i.derable variation exists with regard to the time of t h e first 
·orstrn s (Table I , Colurnn 3) . All the heifers exhibited t hei r first 
oestrus before they wp1·e 24 months of age, alth oug h a period of 
slightly more t ha11 eigltt months Plapsed before all the hei fer s had 
experieueerl th eir fi rnt oPs tni s . Th e follmYing are t he frequPn(;ie~ 
of the commencement of sexual adivity durin g the months 
i uclicatecl : -

1()2!) . 1930. 

Group. ,June 
July . I I Sept. I I NO \ . 

I I I 

Total. 

(10 Aug. Oct . Dec . .Jan. F eb . 
(days) . 

A .. .. ....... - 1 - - 5 l - l 1 9 

B ........... - - - 1 2 3 - 1 - 7 

c .... .. .. .... - 1 2 l 1 - - :2 1 8 

There is, very .apJlarently, no d ifte i-ence hetwt-en t he firsr 
occurrences of oestrus recon lecl for Gro u11 s A and B . I n Grou p C, 
although three heifers showed oestrus during July arnl August , three 
irnlividuals shO\Yecl oestru~ ouly in Ja11ua1:y anrl F ebruary (1930). 
No significan ce can be attached to t he above nriat ions as they muy 
he ascribed to individual differences. 

The clioestrous cycles cletailecl in 'r a bles I to IY , have beeJL 
aualysecl in T ables YI to X. \Yhen co nsitl eriug the tot al number 
of choestrou~ cycles, i t m ust be borne in mind that t he numbers of 
ca ttle constituting t h e groups Yariecl, anil that alterati ons in numbers 
" ·ithin groups oecurrecl af te1· the First Perio rl. Also, it must be 
pointed m1t t hat as Group B was sen·ecl 5-6 mont hs later than Grou ps 
A and C, the first period of oestrous obsen-a tion ,; fo r Group B was 
correspondingly longer . 

The tlioestrous c,rcles of Groups A and C during the first periocl 
deserve attentio n (Table YI) . The ohsena t ions duri ng the first 
period were r ecorded for nine heifers in Group A aucl 8 in Group C, 
th e clifferen ce of th e total cl ioestrous cn :le,,; i ,; 41 . Th e maximum 
dioestrous cycles in Grnup A for thi s per~ocl \ms 19 antl iu Group C 17 
('l'ahle 1), h ence assuming that an acltlitioual h eife r in Choup C 
m ' ulcl have reeonlecl 19 rl ioestrou s cycles , the remain der (41-lD ), 
22 appears to be a significant cl i fferenee . The ca use of thi~ clifferell ce 
ca 11 be seen by examining th e tli stributi on of the fr erp1 encies of ihe 
periodicity of oestrus in 'l'a hle YI. In Group A , in ::;eYen instances 
clioestrous cycles ra nged beh r een :)0 to 90 cl ays, \rhil e in Group C', 
in t welYe i11 sfanres t he clioestrons cycles r a ngecl het ,reen :):J-11 7 clays, 
the longer per iocb being mor e frequen t in the case of the l aii.er grnup. 
Also, it "·ill be seen from 'l'nble Y tha t in the case of Group A i n 
7G per cent. of cases oest rus recurred after the normal interval of 18 
ancl 23 clays, while the equivalent figure for Group C is 70 per cent. 
Age, or difference in age , does not bear a n~: influence upon 1.his poiiit , 
as the average ages of t he cattle were approx imately t h e same at the 
time of final or successful service. During this firs t period, it " ·ill 
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he noticed (Table Y ) that w Group U in ,'\ ()per ceut. of ca<es oest rn s 
recuned after 18 to 23 cla ys and althoug h the n111 g e of <l ioestrou s 
cycles wa s from ] 0-122 cl ays, only senn <lioes trom; l' ycle", or 4 · 8 per 
cent., fell beb1·een 49 aml 122 days. 

During the Second ancl Thi rd P eriods (Tables YII , \-lII, arnl 
IX), the length of time of oest rnu s observat ion s was a pprox ima iely 
e(rual for all groups, as all cows \Yer eserved about th ree mout11s after 
pa1-turi tion. D uring these per iod s, the tota l n urn ber of di oestrous 
cydes may be iHfluencecl by th e length of time hehYeen cahing and 
t he first subsequent oestru s . 

Aft er the first ca lving, t here " ·as no significa nt cliffe r eHce bet" ·een 
the total number of clioesfrous cycles of the t hree g'l'O UJl S (Table YII ). 
The slightly larger total in t he ca>e of Grou p B \vas due to the larger 
number of shmte r dioe:stro11s cycles (Table \-Il) an<l the some\vha t 
shorter intenal (G9 ·5 clays) behveen cah ing and fi rst oestrus a :> 
compared to Groups A (79 · 4 clays) and C (89 · 5 cl ays) (Table V). 

After the sernnd cah-ing, th e cliffer e11(' e,; in the total clioesirous 
cycles are greater: Groups A : F> , B : 30, C : G (Table YIII) . These 
differences resulted largely from t be <liffereJlC;es t hat exist eel b Pt \\ een 
the peri ods hehr ee n second cahi ug and fi rnt ;:; uhsecpieut oestrus, 11·hi ch 
were: - Groups A: 77·4 days, B : 56 ·3 days, C: 104 ·9 d.ays (T able 
V ). It will be noticed th a t, for t his thi1cl per iod, t he pen·eu tages of 
c ase~ in which oestrus recurred after 18 to 23 days were: Group A: 
i:'i7·1, B: 50 · 0 and C: 33 ·3 . It iti very apparent that Group B 
shmrncl far gre.ater ovarian actiYity during the t h ir d per iocl than did 
either of the other bYo groups a wl espec ially Grou p C. 

After the tltinl calYing, there is not t hat amou n t of signi ficant 
difference in the tota l di{iestrous cycles of the groups (Table IX) and 
there is also little difference in t he period between partu rition and 
first subsequent oestrus of Groups A (51 · l cl ays) an d B (54 clays) , 
liut in the case of Group C t he period is 83 · 2 days . It is seen that 
in the case of the fourth period t he per centage of cases in which 
oestrus ·occurred after th e normal inten ·al of 18 to 23 cla vs \Yas 
con siderably less than during the previous periods, viz ., G1·~up A: 
:l()·8, Group B: 3G·8 an d Group C: 50· 0. 

F rom 'l'ables YI to I X it has been ascert ained t hat the mode of 
the dioestrous cycles of the groups for all fou r periods is t went y 
days. The range of the <lioestrous cycles were fr.om 10 to 123 days, 
but the highest percentage of clioestrous cycles fe ll bebn en 18 ancl 
23 days. It is, hmYever , significan t t hat t her e is a m arked decrease 
in t h e percentage of cases in \vhich th e clioest r.ous cycle fe ll between 
t he normal interYal of 18 to 23 days as the experimen t advanced. 

It is seen from Table I that , during t he long fi rnt period of 
oestrous observations , there were abnorm ally shor t and abnormally 
long dioestrous cycles during the first seven months. T her efore, it 
may be saicl t h at the heifers becmne more regular \rith r espect t.o 
oestrus after they were approximat ely twenty-four mont hs old . 

(2) Age and TVei.r;h t .-The det ails of ave and " ·eight of the cattle 
are given in Tahles I to I V; these details h ave been com pil ed fo r the 
g roups and presented in Table V. 
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A o; previously sta ted , Group B wa s :;erved 0-G months later 
than the ·other two groups. 'l'he faet that certa in indiYicluals 
requirecl a number of senice,; before pregnancy "-as established 
r esulted in a g reat diven ;ity of age " ·ithin groups. Thi s is especially 
noti ceable in Group A (Tahle Y, column 5) in 1Yhich the range of 
age at the encl of t he fourth period wa s from II to 91 months (an(l 
the aYerage 82 mon t h o;) at the fourth cahing, 'vhereas the c·orresponcl
in g figures for Groups B and C '"ere, rnnge 82-~5 months, average 80 
months, aml J'ange 77-8,-) mo nths, average SO months respechYeJy. 

All the co11·s wer e weighed mon thly before the morning· feeding 
an cl watering . D etaile<l 'veigh t.; (at the time ·of successful se1Tice) 
are g iven in Tabl e,;; I to I Y. arnl th e averag'es ±or the groups are 
incl ud ecl in Table Y . 

It may hf-) said tha t t he c:omlition of all groups h as been ve1-.r 
sah:>fa ctory t hrnug·hou t the period of the experiment . 'l'he co1Ys 
gaine<l 1Y eig·ht dnri11g ge~tati.0 11 and t he g1·eat majority were in prime 
con<liti on during the la ter part of p1 egnancy. They lost 'veight 
while suckling their cah es , but ga ined in weight rnpirlly after the 
cah-es \\'ere \Yea ner1. 

T he birth-,veigh ts of th e ca ll-es " ·ere recorded, ;rnd they 'vere 
subsequently \1·eighecl at monthly intenals. 

Calving <lata are given in (leiail in Table YI , and a summary 
for the gr ou ps is includ ed in Table Y. 

During t he use of the ori g inal bull , a sli ght increa8e is apparent 
in the average birth-\\ eight of the cahes of all g:r-oups as the age of 
th e cmrn adYancecl , bu t here is a nrnrke<l decrease in the weights of 
the calves serYed b:v the second bull u fied in the experiment (Tnble Y, 
Column 7) . 

There is no significant difference bet\\·een the birth-weights of 
the calves ·of Groups A an<l C', <luring the first t hree perio<ls, but 
during the fourth peri od th e ca h -es of Grnup A \\·er e on an average 
7·0 pou n<ls hea1·ir r than Uionp C'. The cahes of Group B were 
consid erably ligh ter <lming th e first three periods than those of 
Groups A anrl C, hut during the fourth pe1·iod the sa1ne differences 
did not occur . H is interesfing to note that the Group B co"-s were 
heavier or weiµ»h erl more th an the co1Ys in the two other gToups 
(Table V, column 0) . 

(3) 1Yumbrr of Sel' r ir·rs 1·eq11irrd to Establish I'rer;11r111cy.-The 
dai es of all fina l or su c(' essful senices nre gi1·en in Table XI. 

'l'ahle Y , column 4 , con tains the frequencies of the ~erYices 
required t-o establish p reg-nnucy . It is apparent that more services 
'vere r equired in Group A t o establish pregnancy than 1vas the case 
in Groups B and C. ViTith r egard to Group A. it eannot be said that 
th e fotal number ·of senices requi red t-o establish pregnancy increased 
with the ag es of th e co,rn. During the first periorl Ko . 399!} (Group 
A ) required three sen -ices t-0 esh1 blish pregnancy, durin g the seconn 
period only one , and during th e t hi rn periorl four sen-ices. The 
services required by Ko . 3598 (Group A ) were 2. --i, nnd 0 for the 
three periods . 

73G 



In G rn up B , ('erbi n co\\·s are of p a1 ti('t1br inte1est . [n t h e fir st 
and seeoncl period,; p1·eg 11 a n c_y "-~i s estalilisl1e rl in co1Yc; X os . 0GO-!, 
3GOI , an cl :J fiU8 by ;;en ·i 11 g- clu 1in g urn-' oes1 rns . II011·eyer , in the i hinl 
rerio cl i\o . :l(jQJ l'Pl jll i l'Pd fo ur spn·i t· p-; a( difh•1ent OPstrnus )lPl'i Olls. 
Co"· Xo. 3fi01 iequ i1e!l ien ,;enices, ::uHl Xo. 3608 bYo c-;en ·ices to 
es tnbli s h p rPg na rn·y. Dm·in g t h e first , secon cl , :rn cl th ird period s 
cow ::\o. 1fi(l :2 rec1 u ire!l 1, -± , ;rncl ] sen-ices n•:-qiechYel:-· 1o est ;1hli sh 
pi·pgn ;111 t·y . 

] 11 Gro up C 01115· t l n c ~E' c:o11·s J'PC]llirecl re-se n ·i ng during· tl10 1 lnPl · 
p e 1i od s . 

11 i.s . ( \i pr0fo 1P, ap p:np11( 1'1<1 1 Urnup (' ''""' -oulsl;111ding 11·ilh 
n•g<1nl to ih e srn;1ll 11muber of spn ·ice.s 1·P <1ui1·pd lo es1<1lilisli preg-
11 ;111l'.\ . It is i11l t•1es li 11 g t o 11ote l h«t. llu1 i 11g ilw frnuth period j11 
o nly 011 p l-;ise t1i rl a <:0 11 i·equi 1e m ore t l1:1n one serYit· P, Yiz . th1eP. to 
establish pn·gn:rn.!'y. T h is t·o11· 11;1 ,; Xo. '.J nl -~ in l:houp C. Slw 
req uirerl fo u1 se n ·ices . 'L'l1e ('( )\1· t-.1h·ed. ,-i . l. : l -~ . a11d , a s sh0 di(l not 
s ho'\\ 00sh1b \Yit li in 2WJ !b_,,, af1 Pr p::n(urition , s he 11·:1s ex<11llined 
ancl a p er s ic;l ing t·orp11 s lu t!' um expressed from i }i ., OY:ll'y. She 
sl.10\\·e cl oestn1s 1110 cb .\·s l aie1· nnd t lnPe further oestrous 1w 1i()(l s 
he fo re l>ec-orn iug p1eg1rn nt . 

(+) Gcs/11//011 l' niorls .- '.l'h e gesl:iti o11 pei·iod ,.; of en ch !'Im· fo r th!' 
fo ur i1eriocL a1e g· i1·en i11 Tal iles I t o IY, :incl the RYPrages :111cl l':lng-es 
of geod :1hon perio (b for i h e gr oups are giYen i 11 TR h l e Y , r· ol111 1m G. 

Th P fr equ encies of lh e gPstation 1w1iml ,.; n• (·ordP<l :11l' gi\·en in 
'J'able XII. It is a pp:1 1·ent tl1 Rt i h ere is 110 s ign ificanl iliffcren('e 
het\\·een the g estation i ier iod .s of th e t h1ee group ~, n eith e r is !here 
:111y i11 d icRt io n of diffe 1en ces beh\' een ili e (h1rnho n of g-P.station of 
the fo· st, second , th inl , :rncl fourt l1 peiiods. 

\ V i t h il1 P ex(' Pp tio 11 of 1 h e ge,.;tation pei· i rnl of 2G-± <bys \Yhich 
\Ya s r e('orcle!l for co1\· ::\ o. 3fi()() in Gr011p B , 1 h0 rnnge of gesbtion 
for all gTonps 1\-:1,.; 211-289 <h Ys. Out of a total of 9!J gestat10n 
p er iods, 81 · OG p er cent. fe ll bebYee11 27G a n d 28(i clays . Considering· 
a ll g roups the m od e wa s 281 clays (Ta h l P XIl ) . 

\ V i th t h e v ie,,· of imli c: :ding lb e g es tRti-0 11 per iorls of male and 
fe m ale offspring in each of t h e g·rnups during t h e four periods, 
cer ta in rlata h aYe b ee n ex t rn decl from T able X I alHl giYen in 
'l'able XIII. It a ppears fr.o m thi s bhlt, t h at t h ere is n o significant 
rliffer en (· e hehYeen t h e ges t ai ion p eriorls of m:1 le arnl female rah-es; 
a lf;o t l1 e1e i;; n o sig·nifi (' nn t cl iff ere 11 !' e beh1·een ihe g r oups !luring t he 
fo u r srnTessive perio ds, 11 01' clop,; 811.1' pnr l in1lnr gT01111 sh o11· significan t 
v n1·i a ti on rlurin g i h e £01 11' SlHTPss iY e p eriorl s . 

T h e 111()(1<' ges1-:'1ho n pe1i()(l \Y ;1 ~ prHi-on,.;l_y stated t o l1nYe been 
281 cl:w s. Frnm Table XII I it ic; (·ornput erl 1 lrn t t li P 81·pn1ge gesta-
1 ion p (:1 ioc1 \\':1 S 279 · 6 (b ys . 

1'1/i1 h t l1 e ex (' Pp tio 11 of t h e l':d f of Xo. :j(jQ(j ,,·hich ,,·as 1iorn 
rlm in g the SP <'On!l iieri otl , tl1e gestation ]J Pl' icHl of "·11 ich "-:1s 2()-! <la:n , 
all cahes \\·e re ex (·eecling-ly h PnlthY \dlP n born and they made rapi<l 
p rogr ess in g- rm-d h . Th P c8 lf of Xo. 3fi fl (j "·a s horn with congenita l 
i ch t h yos is an<l it ili ecl when 1-± d 8ys ol cl. 
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CONCLU SIONS . 

(1) 'l'li e eff. ecis of a d ry ration, high ('O nclition, the absence of 
s u11 light , a lU I exerc ise u lJOn the sexn u l ad i \. i l y mid r ep rt)(l ncti on 0f 
beef females ha rn been sh1<1iec1. The r e,;ults obtained during six 
yenrs of ohsi:: rva t ions are i·eported upon ; the pe1·iocl i11cludes four 
cal Ying,; . 

(2) \Vhen a (hy r at10n co11s1stu1g of maize, wli e:1t e11 i.cra n , and 
t eff hay is fed for nine month s and silage is added to the ration during 
t lrn remaiuing three months of th e year, very satisfactory results 
rnay be expected. 

The ration induces sat1stactory g-ro"·th of youug heifers a 11d 
m aintains m at ure animals in goo<l condition . 

Sexual matmifr is reached before the age of ~4 months, and 
sexual activ ity and "reproduction are iu i10 way impai1·e<l. 

(!i) High condition cau ses n o ill eftecb rither upon general 
h ealth or the reproductive processes. 

( 4) The rns tr iction of ,;uulight and exer cise iu no way detrime11-
tally affects the h ealth , gro11·th , and vigour of hei fe r~ aud cmYs beinp 
fed dry rations. The ouset of maturity is not delayed. Up to the 
age of ;3 2 month s or prior to being bred, a large number of d1oestrous 
cycles are see n to ha Ye been e.sperien ced h>- the h eifers r e"eiY1n g 
r es tricted sunl ight and exen :ise . Th e animals receiving an abundan<'P 
of sunlight aud ex ercise , experien ced a larger number of abuonnally 
long dioeslrous cycles . 'l'h e mode of the clioestrous cycles is 20 days, 
anrl although cycles as short as ] 0 days and as long as 123 days are 
experienced, about 7 5 per cent . of clioestrous cycles fall between 18 
and 23 days . Jt appears that as the ages of the animals advan ced, 
under t he opeeia l environmental conditions enforced, the percentage 
of dirrnstrous c>-cles bet 11·een 18-23 1fays dee·eased. 

(5) A r estr iction of sunli ght 0r exercise appears to shorten rn ther 
t han to lengthen the perio<l between calving and the first subsequent 
oestrus. Oec;trus is observed to oc;cu r as soon a~ 15 and 21 davs after 
cahing. .Although , in th e majority of ('ases, the period of in.~ctiYit.v 
is iIL the vicinity of GO da y:;, m:my cases of OYer 100 days occur, and 
cases even over 200 days may be eneountererl. There appears to be a 
tendency for the period of inactiYity to shorten as the ages of the cow;s 
allvance bet.ween 3 and li y ears. 

(l> ) U nrestrided sunlight ::tncl exercise result in fe1'-er service~ 
being requirerl to establish preg11a ncy. Failure to conceiYe after Lhe 
first and second service cannot be eonsidere<l exceptional and this 
appears to be th e case especially in young animals. The number of 
services required to establish fertili t.v dec reases as the ages of cows 
adva nce. 

(7) The length of the g·estation period is unaffedecl h.'1- limiting 
sunlight and exer cise. Out of a total of 95 gestation periods, the 
m ode is 281 days, the aYerage 279 ·6 clays, and 81 per cent. of the 
periods fall petween 27G and 28G days. There is no tende1wv for th~ 
g·estation p erio<ls to alter " ·i th advancing age. There is no difference 
lwtween the gestation peri od s of males or females. 
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(8) Unrestride<l ,;unli ght an d e:s:erri :-;e do not i·efl ed an y adrnu
tage upon th e weig ht of C'ahes produ ced . }'e11- of the cahes obtaine<l 
are seen t o h am 1rn1g h erl und er GO pounrl.s at birth , while " ·eighi f< 1111 

t o 98 and 99 pounds 1n ere l'eeorded. It is seeu tlwt the ('ha nge of the 
hull greatly influen ced the birthweighi- of the calms. 

(9) Hig h eoml i ti on e cl hei fers, mHler f'orn1i ti on s of 1 esfricted s uu
ligh t or e:s:ere i:;e, sh mY no tendenc:--- towa r ds abnorm al i;e:s:ual aetiYii.y 
" ·h en hreecl i nµ: i,.; delayed nnti l the h eife1·s a r e :15 monthii of age. 
T h e reprocl udiYe f u11dio11,; of the anim als are unaffedecl when breed 
ing i s clela :\-e cl for this periorl. Cm1 s 1Yhi cl1 maintain a higher con
clition through out t h e per iod,; of gestation , lacta tio n , and rest <H e 
likely to pro<l uce enlves 11·h ich a r e sm all ancl light in 11-eight. 

ACJ\:'\O \\TEDGL\ IE:'\'l'. 

\VP 1Yish to th ank }fr. A . P. }Ialan , Statisti(' iau, at Omlers( e
poOl't, for ha Yin g gone th rough the taliles ancl for his remarks whi('h 
helped u ,; to clraw <· ouclusion,; . 
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JOHN QUINLAN AND LUCIEN L. ROUX . 

APPENDIX I. 

I. FEMALES UPON WHICH OBSERVATIONS 'VERE MADK 

GROUP A. 

Fig. 1.-As heifers 28 months old and 13 months m the experiment tJ uiy, 
1930) . 

Fig. 2.-38 months old and 6-7 months pregnant (May, 1931). 
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RESEARCHES INTO STERILITY OI•' COvVS IN SOUTH AFRICA. 

GROUP A . 

.F1g. 3.-66 months old and 7-8 months pregnant (September, 1933). 

Fig. 4.-84 months old, after fourth cah·ing (March, 1935). Fig. 

,,. 
Fig. 5.-No. :5595, 2 months pregnant (October, H)34l. 
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JOHN QUINLAN AND •I j:tJ-GIEN L. IWUX . 

GROUP A . 

Fig. 6.-No. 3598, 8t months pregnant (Oc.tober, 1934). 

Gn.our B. 

Fig. 7 . ....:___As -heifers ~8 months oid and 13 months - in- the experarient !.July, 
1930). 

Fig. 8.-38 months old and 1 month pregnant (May, 1 9:31) 
747 
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RESEARCHES INTO STERILITY OF COWS IN SOUTH AFRICA. 

GROUP B. 

Fig. 9.-66 months old and 4 months pregnant (September, 1933). 

Fig, 10.-84 months old, before fourth calving (March, 1935) . 

l~'ig. 11.-No. (3606, 4 months pregnant (October, 1934) . 

148 



JOHN QUINLAN AND LUCIEN L. IWUX. 

GROUP B. 

Fig. 12.-N o. 3609, 4 months pregnant (Ocotober, 1934). 

GROUP c. 

Fig. 1.'3.-As heifers 28 months old and 13 months m the exp,eriment (July, 
1930). 

29 
Fig. 14.-38 months old and 6-7 months pregnant (May, 1931). 
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RESEARCHES INTO STERILITY OF COWS IN SOUTH AFRICA. 

GROUP c. 

Fig. 15.-66 months old and 7-8 months pregnant (September, 1933) . 

Fig. 16.-84 months old after fourth calving (March, 1935). 

Fig. 17.-No. 3611'; 5 mo nths pregnant (October, 1934). 
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GROUP c. 

:3). Fig. 18.-No. 3620, 8 months pregnant (October, 1934). 

II. PURE BRED SUSSEX BULLS USED IN THE EXPERIMENT. 

Fig. 19.-No. 4242: Used from- 17.10.30-21.12.33. 

[fig. 20.--No. 6021: Used from 22.12.33- 5.10.34. 



RESEARCHES INTO STERILITY OF COWS IN SOUTH AFRICA. 

Ul. UALVES .OUT OF THE EXPERIMENTAL COW8. 
(a) GROUP A CALVES. 

Fig. 21.-lst Calves, 3-4 months old. 

:... . Fig. 22. -1st Calves, 5-6 months old. 

Fig. 23 .-lst Calves, 8-9 months old. 
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JOHN QUINLAN AND LUCIEN L. ROUX . 

lll. CALVES OU'r OF THE EXPERIMENTAL co·ws. 
(a) GnouP A O~LVES . 

Fig. 24.-2nd Calves 7 months old and younger. 

Fig. 25.-2nd Calves approximately 12 months old. 

Fig. 26.-3rd Calves, 9 months old. 
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III. CALVES OUT OF THE EXPERIMEN'rAL COWS. 

(a) GROUP A CALVES . 

Fig. 27.-3rd Calves 15-16 months old. 

Fig. 28.-4th Calves, 3-4 months old. 

Fig. 29.-4th Calves, 8-9 months old. 
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(b) GROUP B HALVES. 

Fig. 30.--lst Calves, 1-6 months old. 

Fig. 31.-lst Calves, 9-10 months old. 

Fig. 32.-1st Calves, 17-18 months o.ld . 
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RESEARCHES INTO STERILITY OF COWS IN SOUTH AFRICA. 

(b) GROUP B CALVES. 

Fig. 33.-2nd Calves, 3-4 months old. 

Fig. 34.-2nd Calves, 24-26 months old. 

Fig. 35.- 3rd Calves, 12-13 months old . 
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(b) GROUP B CALVES. 

~'ig. 36.-4th Calves, 5-6 months old. 

(c) GROUP () CALVES. 

Fig. 37.-lst Calves, 3-4 months old. 



RESEARCHES INTO STERIJ.ITY OF COWS IN SOUTH AFRICA. 

(c) GnouP C CALVES. 

Fig. 38.-lst Calves, 5-6 months old. 

Fig. ~~9.-lst Calves, 8-9 months old. 

Fig. 40.-2nd Calves, 7 months and younger. 
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JOHN QUINLAN AND LUCIEN L. ROUX . 

(c) GnouP C CAL"VEs. 

Fig. 41.-2nd Calves, 9-12 months old. 

Fig. 42.-3rd Calves, 15-16 months old. 
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RESE I..RCHES INTO STERILITY OF. COWS IN SOUTH AFRICA. 

(c) GnouP C CALVES. 

Fig. 44.- 4th Calves, 8-9 ·months old. 

APPENDIX II. 

The following Tables, I-XIII, show in summarized form the 
Jata accumulated during the course of the observations up to the 
end of the fourth gestation period; that is from June, 1929, to 
. Tulv, 1935:-

, .. 
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Group 
and 

D.O.B. 
No. 

GROUl" A. 

3591. ..... . 
5392 ... . . . . 
3593 . . . ... . 
3594 ...... . 
3595 ... . .. . 
3597 ...... . 
3598 ... .. . . 
3599 ...... . 
3600 ...... . 

GROUP B. 

3601 ...... . 
3602 . . . . . . . 
3604 ...... . 
3605 ...... . 
3606 ..... . . 
3607 ...... . 
3603 ...... . 

GROUP c. 

3611 .... . . . 
3612 . ..... . 
3613 ...... . 
3616 ..... . . 
3617 . . .... . 
3618 ...... . 
3619 ...... . 
3620 . . .... . 

31 

Appro: 
Age at 

OestJ 
Obsen 

beg 
(20.6 

Mon 

l. 
l. 
l. 
l. 
l. 
1. 
1. 
1 
1 

1 
1 
1 
1 
1 
1 
1 



JTH AFRICA. 

mths old. 

in summarized form the 
he observations up to the 
~t is from June, 1929, to 

ImSE.UWHES INTO STE;RILITY OJ<' COWS IN SOUTH AFRICA, 

Approximate Date on 
Group Age at which which 

and Oestrous Fir,:;t 
D.O.B. Observatiom Oe2trus 

No. began was 
(20. 6 .29). Obsened. 

GROUP A. I Months. 

3591 ....... 15 3.10.29 
5392 ... .. .. 15 27. 2.30 
3593 ... . . . . 15 5.10 .29 
3594 ....... 15 30. 7.29 
3595 ....... 15 I6.I0.29 
3597 ....... 15 25. 1.30 
3598 ....... 15 24.11.29 
3599 ....... 15 16.10 .2D 
3500 ....... 15 17 .H) .29 

! 

GROUP B. 
: 

3601 ....... 15 26. d .29 
3602 ....... 15 26.li.29 
3604 ....... I5 30.10 .2!3 
3605 ....... 15 24.11.29 
3506 ....... 15 30.10 .29 
3507 ...... . 15 18 . t .30 
3603 ....... 15 15. $. 29 

i 

GROUP C. : 

3611 ....... 15 13 . X.30 
3612 ... . ... 15 30. 7.29 
3613 ....... 15 30. 9.29 
3616 ... . . . . 15 5. 8.29 
3617 ....... 15 9. 1.30 
3618 ....... 15 l.lQ.29 
3619 ....... 15 13 . 2.30 
3620 ....... 15 

I 
7. &.29 

31 

rrABLE I. 

Breeding Table A_ : FiTst Period, 1929-1801. 

Obser'uation Periods-Groups A and C : June, 1929-December, 1930. 
Approximate 

40 18 18 21 
19 22 19 20 
25 21 38 18 
55 23 20 17 
63 l5 61 19 
38 14 ~1 22 
16 16 18 28 
14 22 50 22 
19 21 55 90 

122 19 19 20 
14 18 18 20 
22 27 10 28 
24 61 40 43 
59 72 24 37 
21 23 28 20 
43 43 39 54 

72 20 22 18 
117 18 63 16 
105 44 20 42 
40 16 22 51 
81 22 37 21 
77 23 105 22 
20 36 18 18 
55 77 23 48 

Group B: June, 1929-April, 1931. Total Weight 
Number of Age at at Final 
Di-oestrus Final Service. 

The Periodicity of Oestrus in Days. Periqds. Service . 

Months. Lb. 

20 19 20 21 21 21 20 21 20 20 21 21 22 21 23 19 32 937 
20 21 20 21 21 20 19 21 12 31 : 37 (b) 930 
19 38 39 38 19 20 19 20 22 21 I9 15 31 882 
26 10 28 21 38 20 20 21 20 20 20 19 21 20 40 I9 31 989 
37 19 20 20 19 19 21 18 18 39 17 18 16 

I 

33 1,108 
19 19 20 20 20 20 20 19 21 I3 31 916 
2I 24 22 23 23 20 24 22 23 21 21 21 23 17 32 907 
84 18 21 20 20 22 38 22 19 21 14 32 917 
20 20 20 19 23 22 22 24 21 23 14 32 I,034 

I 

20 21 20 21 20 IG 19 22 20 21 19 21 20 . 19 19 18 20 36 901 
38 21 19 18 19 19 20 ]';) 21 19 20 20 24 20 19 20 20 22 21 19 18 25 37 1,109 
21 21 20 21 22 21 21 21 21 21 21 19 24 18 21 21 20 22 20 20 20 22 26 37 1,111 
21 19 21 23 21 20 21 19 24 17 17 23 21 21 20 20 20 36 1,132 
40 19 20 20 22 19 23 22 20 20 20 20 20 21 20 20 20 37 1,092 
70 18 19 49 20 19 21 20 20 20 20 15 36 1,025 
20 22 21 22 22 23 23 22 19 20 24 23 23 22 22 24 19 21 37 1,142 

20 21 21 20 2I 23 19 21 12 31 1,057 
40 22 23 22 23 23 20 46 27 13 32 1,009 
21 19 20 20 21 82 10 31 1,092 
63 20 21 21 21 21 20 21 21 22 22 22 21 17 31 1,181 
20 21 20 21 20 20 10 31 842 
20 22 21 21 20 22 20 23 I 12 31 1,007 
36 18 55 18 54 9 32 842 
20 16 24 19 20 38 21 19 20 20 20 

I 

15 31 937 

NoTE.-(a) No. 3591 was killed in ext1·ernis and was found t o be non-pregnant. 
(b) No. 3592 aborted after 4!- months pregnancy, conceived again after two services. Inverted uterus after calf-birth. 
(c) No. 3602 aborted 272 days after conception, cause unknown. 
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I 

I I 

Number of 
Sen-ices Birth-

required to Gestation Sex of Weight of 
Establish Period. Calf. Calf. 

Pregnancy. 

·---

Days. Lb. 

2 (a) - - -
1 : 2 (b) 277 Male 

I 

82·0 
1 277 Female 60·0 
1 285 Male 86·5 
3 275 Male 75·5 
1 280 Malo 75·0 
2 281 Female 73·5 
2 281 Female 72·0 
2 280 Female 90·5 

1 277 Female 66·0 
1 272 - -
1 281 Female 51·0 
1 278 Female 61·0 
1 287 Male 86·0 
] 287 Female 80·0 
1 279 Male 70·0 

2 279 Male 65·5 
1 271 Male 65·0 
1 288 Male 96·0 
1 286 Female 77 ·5 
1 289 Female 75·0 
I 282 Male 87·5 
1 277 l\Iale 69·0 
I 282 Female 75·0 



0-J 

l"tESEARCHES INTO STERILITY OF COWS IN SOUTH AFR
1

ICA, 

Approximate I Period 
between Age at 

Group and D.O.B. No. Second Calving 

Calving. and First 
Oestrus. 

GROUP A. Months. Days. 

~593 .. 0. 0 0. 0 0 0. 0 0 0. 0. 0 0 40 61 
3594 ... 0. 0. 0 0 0 0 0. 0. 0 0 0 0 40 104 
3595 .. 0 0 ... 0 0 0 0 .. 0 0 0 0. 0 42 66 
3596 ..... 0. 0 0 0 ..... 0. 0 0 - -(a) 
3597 .. 0 .... 0 0 0 0 0 ....... 40 85 
3598 ....... 0 0 0 0 . . .. 0 0 0 0 41 92 
3599 ....... 0 0 0 0. 0 .. 0 ... 41 81 
3600 ... 0 ... 0. 0 0 ........ 41 67 

GROUP B. 

360I. 0. 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 57 
3602.0.0 ..... 0 ..... 0. 0 0 46 Aborted 

13.1.~2 (b) 
3603.0 ... 0 .. 0 0 0. 0 .... 0. - - (a) 
3604.0 .... 0. 0 0 0 0 0 .. 0 . .. 46 51 
3605 ... 0 .... 0. 0 0 0. 0 0. 0 0 45 46 
3606 ... 0 .. 0. 0 0 0 0 0 0 0. 0 0 0 46 73 
3607 0 0 0 ..... 0 0 0 0 0 ... 0 0 0 4.5 91 
3608.0 0 0 0. 0 0. 0 0 0 0 0. 0 ... 46 99 
3609 .... 0 0 0 0. 0 0 0 0 .. 0 0 0 0 - -(a) 

GROUP c. 

361I ......... 0. 0. 0 .... . 40 73 
3612 ....... 0. 0 0 0 0 ...... 41 100 
3613 .. 0 .. 0. 0 0 0 0 0 0. 0 0 .. 0 40 124 
3614. 0 0 0 0 0 0 .. 0 0 0 0 0 .. 0 .. - -(a) 
3616. 0 0 .. 0 0 0 0. 0 0 0 0 0 0 0 0 0 40 73 
3617 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 40 127 
3618 • . 0 0. 0 0 .. 0 0 0 0 0 0 0 0 .. 40 72 
3619. 0 ... 0 0 .. 0 0 0 0 0 0 ... 0 41 63 
3620.0 . 0 0 0 0 0 .. 0 0 0 0. 0 .. 0 40 84 

'fABLE II. 

B~eeding Table B: Second Pe1·iod, 1931-1932. 

Period 

! ApproximatJ Total 
between 
Calving Weight 

; Number of Age at 
The Periodicity of Oestrus (days). Di-oestrus 

and last 
Final at Final 

Periods. 
Oestrus 

Service. 
Service. 

i 
or next 

i Service. 
I I 

I Days. l\Ionths. Lb. 

44 19 123 20 4 267 (c) 54 1,002 
- 104 44 1,125 
- 66 44 1,340 

21 : 1 -- 46 960 
33 19 2 137 45 1,053 
80 42 : \)6 3 310 51 1,020 

I - 81 44 1,074 
50 I 117 45 1,210 

i 
i 

20 20 2 97 49 1,079 
2I 21 

I 
21 44 79 5 - 53 1,171 

I 

21 2I ! 23 20 4 - 48 I,l75 
23 1 74 49 1,325 
43 1 89 48 1,290 

- 73 49 1,075 

! 

- 9I 48 l,I50 
- 99 49 1,177 
- - 48 I,065 

: 

66 4fi 2 184 46 I,015 
- 100 44 1,120 
- 124 44 

I 
1,225 

- - 45 980 
22 20 57 3 172 46 1,208 

- 127 44 95:3 
22 22 2 116 44 1,095 
21 60 2 144 45 1,018 
21 22 2 127 44 1,034 

NoTE.-(a) Nos. 3596, 3603, 3609, and 3614 were drafted back into the experiment on 11.12.31. 
(b) No. 3602 aborted and was served about 3 months after the abortion. 
(c) No. 3593 conceived to this service, but aborted after 4i months and was served again 19 

days after the abortion, to which service she conceived and c·;entually calved. 

762 

JOHN QUINLAN AND LUCIEN L. ROUX. 

Number of Length of Birth-
Services to Sex of 
Establish 

Gestation Calf. weight 

Pregnancy. Period. of Calf. 

I Days. Lb. 

I 

3 281 Male 82·0 
1 279 Male 77·0 
1 284 Female 67·0 
l 277 Male 73·5 
1 272 Female 68·0 
4 284 Female 77·0 
l 282 Male 80·0 
I 286 Female 94·0 

l 282 Male 79·0 
4 284 Female 56·5 

I 281 Male 7!)·5 
I 281 Female 60·0 
1 286 Female 75·0 
1 264 Female 52 · 0 
1 285 Female 77·0 
l 279 Female 77·5 
l 282 Female 83·5 

1 281 . Male 78·0 
1 274 Female 67·0 
1 284 Female 84·0 
I 282 Female 71·0 
2 281 Female 80·0 
1 284 Male 90·0 
I 286 Male 94·0 
1 277 Female 66·0 
l 280 Male 69·0 

--- -

RESEARCHES IN'. 

Group and D.O.B. 

GROUP A. 

:1593 .... 0 0 0. 0 .•... 
3594.0 .. 0 0 0 0 0 0 0 .. . 
3595 .. 0. 0 0 0 0 ..... . 
3596 .... 0 ........ . 
3597 .. 0 .. 0 0 ...... . 
3508.0 ... 0 0 0 0 ..•.. 
3599 .... 0 0 0 0 0 ..... 
3600.0.0. 0 0 ......• 

GROUP B. 

3601 .... 0 .. . . 0 0 0. 0 
3602.0 .... 0. 0 .... . 
~603 ...•.... 0 0 0 .. . 
3604 ......... 0 0 .. . 
3605 .....•.. ' '' ... ' 
3606 ......... 0' ... ' 
3607 .. • ..•... ' 0 ''. ' 
3608 ......... '0 ''. ' 

3609 ......... . .. 0. ' 

Grwc;P C. 

3611 .....•..... . .. ' 
3612 ..•........ 0'' ' 
3613 ........ i •••• ' . ' 

3614 ...... 0 ...... '' 
3616 •............ 0 0 
3617 ....... . 0 0 0 0 0 0 0 
3618 ....... 0 0. 0 .. . . 
3619. 0 ...... 0 ..... . 
3620.0'. 0 ......•... 



UTH AFRI ROUX. 
I 

[Rirth-
Thelweight rf Calf. 

~ 
44- 19 

i 
182·0 
. 77·0 

21 
! 67·0 
I 73·5 

33 19 
1 68·0 so 42 77·0 

80·0 
50 94·0 

20 20 79·0 
n 21 5G·5 

ll 21 7!)·5 
l3 60·0 
b3 75·0 

52·0 
77·0 
77·5 
83·5 

16 41) 78·0 
67·0 
84·0 
71·0 

:2 20 80·0 
90·0 

'2 22 94·0 
l 60 66·0 
l 22 69·0 

I 

TE.-(a) J 
(b) 
(c) 

RESEARCHES INTO STERILITY OF COWS IN SOUTH AFRICA. 

'l'ADLE III. 

Breeding Table C: Third Period, 1932-1900. 

I 
Period 

Approximate Period 
Total between Approximate bet>veen Calving Age at 

Calving Number of and last Age at 
Group and D.O.B. No. Second and ]'irst The Periodicity of Oestrus (days). Di-oestrus Oestrus Final 

Calving. Oestrus. Periods. or next Service. 

Service. 

I 

I 
GROUP A . Months. Days. 

! 
Days. Months. 

:J593 ................... G3 58 - 58 65 
3594 ................... 53 56 22 21 2 99 56 
3595 ................... 53 61 21 19 39 40 78 22 54 7 334 64 
3596 ................... 55 85 - 85 58 
3597 ........... . ....... 54 84 19 1 103 57 
3598 . .. .... . ........... GO 70 22 112 20 67 4 224 70 
3599 ... . ........ . . . .... 53 98 64 l 162 58 
3600 ................... 54 107 - 107 58 

GROUP B. 

3601 ................ . .. 58 39 39 44 2 122 62 
3602 ................... 63 102 - 102 66 
3603 ................... 57 128 - 128 61 
3604 ................... 58 38 80 23 28 21 4 190 64 
3605 ................... 57 37 21 67 2 125 61 
3606 ................... 58 36 42 21 21 3 120 62 
3607 ... . ............... 57 29 41 51 50 21 62 33 22 21 HI 88 39 ll 31U 72 
:J608 ................... 58 29 52 24 21 Aborted 22. 8 . 33 44 21 5 266 67 

3609 ................... 57 69 21 21 22 3 133 61 

GnouP C. 

3611 ................... 55 126 22 20 2 168 61 
3612 ...... . ... . .. . ..... 53 70 27 l 97 56 
3613 ................... 53 115 - ll5 57 
3614 .............. . .... 54 164 - 164 59 
3616 ................... 55 77 - 77 58 
3617 ...... . ............ 53 117 77 42 2 236 61 
36I8 .......... : ........ 53 57 43 l IOO 56 
36I9 ...... . ............ 54 99 - 99 57 
3620 ................... 53 ll9 -· ll9 57 

JOHN QUINLAN AND LUCIEN I,. ROUX. 

Weight Number of Length of Birth-
at Final Services to Gestation 

Sex of weight 
Period. Establish Period. Calf. of Calf. 
Service. Pregnancy. 

I.-b. I Days. Lb. 

1,105 l 281 Female 69·0 
952 l 282 Female 74·5 

1,353 4 278 Male 71·0 
899 l 275 Female 64·0 
958 l 281 Male 81·0 
978 3 276 Female 53·0 

1,061 1 283 Male 87·0 
1,062 l 285 Male 99·0 

1,000 l 282 Female 78·0 
1,114 l 286 Male 69·5 
1,204 l 281 Male 68·0 
1,375 4 281 Female 53·0 
1,274 l 276 Male 76·0 
1,272 l 276 Female 75·0 
- 10 280 Male 69·0 
- l_l, aborted J 279 Female 70·0 

J 2 l 
1,170 2 280 Male 98·0 

1,105 1 279 Female 75·0 
l '022 1 276 Male 75·5 
1,107 l 277 Male 82 ·0 

892 l 284 Male 75·0 
1,127 1 284 ]'emale 86·0 

850 3 279 Female 73·0 
I,011 I 286 Female 87·0 

983 1 274 Female 71·0 
925 

I 
I 286 Male 76·0 



RESEARCHES INTO STERILITY . 01<'.. COWS IN SOUTH AFRICA. 

Group and D.O.B. No. 

GROUP A. I 
3593 ................ . . . 
3594 ............ .. . . .. . 
3595 .................. . 
3596 .................. . 

~~~~::::::::::::::::::: 
3599 ........ . .... . .... . 
3600 .................. . 

GROUP B. 

. 3601 .................. . 
3602 ..... . ............ . 
3603 ........ . ........ . . 
3604 .... .. . . . . ..... .. . . 
3605 .................. . 
3606 .................. . 
3607 . . . . .............. . 
3608 ........ .. .... . . . . . 
3609 ....... . . . ........ . 

GROUP c. 
3611 ...... . . . ......... . 
3612 ........ . ......... . 
3613 .................. . 
3614 ..... . .. . ......... . 
3616 ....... . . .. . . ..... . 
3617 ........ . ..... . ... . 
3618 .................. . 
3619 .................. . 
3620 . .. ........ . ...... . 

Approximate 
Age at 
Third 

Calving. 

Months. 

74 
65 
73 
67 
66 
79 
67 
67 

71 
75 
70 
73 
70 
71 
81 
76 
70 

70 
65 
66 
68 
67 
70 
65 
66 
66 

Period 
between 
Calving 

and First 
Oestrus. 

bays. 

44 
21 
41 
67 
55 
79 
62 
40 

39 
77 
27 
36 
33 

120 
52 
49 
52 

64 
47 

186 
211 
49 
60 
37 
60 
35 

21 
41 
21 
20 
20 

42 
24 

21 
19 
44 
19 
22 

20 
19 
24 

21 
23 

20 
22 
51 
45 
41 
23 

TA13LE IV. 

Breeding Table D: ForuPth Period, 1933-19;:!4. 

l 

The Periodicity of Oestrus (clays). 

20 
21 20 
21 

21 

44 

20 21 20 

22 
41 
21 24 

40 40 
24 
22 

27 

20 ' 82 
22 

69 

41 

Total 
Number of 
Di-oestrus 
Periods. 

764 

2 
3 
2 
1 
2 

] 

2 

4 
1 
2 
2 
3 

3 
2 
2 

I 
2 

3 
2 
1 
2 

2 

Period 
between 
Cal\·ing 
and last 
Oestrus 
or next 
Service. 

Days. 

85 
103 
83 
87 
96 
79 

l04 
108 

121 
96 
93 
96 

lOO 
120 
152 
92 
D8 

85 
97 

186 
333 

93 
111 
151 
101 

99 

Approximate 
Age at 
Final 

Service. 

Months. 

77 
68 
76 
70 
69 
82 
70 
7l 

75 
78 
73 
76 
73 
75 
86 
79 
73 

73 
68 
72 
79 
70 
74 
70 
69 
69 

\iVeight 
at Final 
Service . 

Lb. 

816 
960 

1,202 
892 
985 

1,000 
1,08:3 
1,127 

917 
997 

1,300 
1,:317 
1,214 
1,247 
1,263 
1,122 
l,Of34 

1,148 
1,075 
1,130 
1,002 
1,065 

864 
1,034 

998 
891 

JOHN QUINLAN AND LUCIEN L. ROUX. 

Number of 
Sen-ices to 
Establish 

Pregnancy. 

1 
I 
l 
1 
1 
1 
1 
I 

1 
1 
1 
1 
1 
1 

l 
l 
l 
4 
1 
l 
l 
1 
1 

Length of 
Gestation 

Period. 

Days. 

285 
283 
273 
272 
278 
276 
279 
282 

282 

27'~ 
273 
277 
276 

279 
276 

278 
269 
269 

276 
278 

Aborted 28 . 
272 
280 

Sex of 
Calf. 

Female 
Female 
Male 
Female 
Male 
Female 
Male 
Female 

Male 

Female 
Male 
Male 
Male 

Female 
Male 

Female 
Female 
Female 

Male 
Female 

11.34. Died 
Male 
Male 

Birth
weight 
of Calf. 

Lb. 

59·0 
77·5 
65·0 
61·0 
75·0 
5:3·0 
78·0 
54 ·5 

51·0 

57·0 
59 ·0 
53·0 
65·0 

70·0 
79 ·0 

60·0 
51·0 
47·5 

77·0 
44·0 

4.12.34. 
57·0 
72 ·5 
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RESEARCHES INTO STERILITY OF COWS I N SOUTH AFRICA. 

1930 - 1931 - 1932. 

Group and Cow No. 
Date of 

I 
Date of 

I 

Gestation 

I 

Sex of I Bi,th-weight 
Service. Calving. Period. Calf. of Calf. 

GROUP A. Days. Lb. 

3591 ... .... . .. . .. .. ..... .. . 27 ·ll ·30 Killed, in e xtrem:is. Non-pregnant 
3592 . . ..... .. ... . . . . ... . . . . 5. 5 .31 6 . 2.32 277 Male 82 ·0 

3593 . ...... . .... .. . .. ..... . 18.10.30 21. 7.31 277 Female 60 ·0 

3594 . .. .. . ... . .. ....... .. .. l.ll.30 13. 8.31 285 Male 86 ·5 
3595 .... . .. . ..... ..... .... . 24.12.30 25 . 9.31 275 Male 75 ·5 
3596* . . . . . . ..... . ... ... . ... - - - - -
3597 ... . . . . .. . .. . . .. . .. ... . 28.10.30 3. 8.31 280 Male 75 ·0 
3598 ......... . .. . . .. . . . . . .. 10 . 11.30 18. 8.31 281 Female 73 ·5 
3599 . .. .. .. .... . .. . .. ... ... 23.11.30 31. 8 . 31 281 Female 72·0 
3600 ...... .. ·' . .. . ...... . ... 17.11.30 24. 8.31 280 Female 90 ·5 

GROUP B. 

3601 . .. . . . ..... .. ... . .. ... . 9. 4.31 11. 1.32 277 Female 66 ·0 
3602 . .. . ... . ...... . ... . .. .. 16 . 4.31 (Aborted 13.1.32 at 27 2 days) -
3603* . .... .. . ... ... . . ...... - - - - -
3604 ........ . .. . .. .. .. ... .. 28 . 4 .31 3 . 2 .32 281 Female 51 ·0 
3605 .. . . . . . .. . .. . .... ... . .. 4 . 4.31 7. 1.32 278 Female 61 ·0 
3606 . .......... . .... .. ..... 21. 4 .31 2. 2 .32 287 Male 86·0 
3607 . .. . ... . . ... . . ... ... . .. I. 4.31 13. 1.32 287 Female 80·0 
3608 . ... . . ,·, .. . ..... . . ... .. 16. 4.31 20. 1.32 279 Male 70 ·0 
3609* . . .... .... ...... .. . . .. - - - - -

GROUP c. 
3611 . . . . ..... .. .. . ..... . ... 8 . 11 . 30 14. 8.31 279 Male 65 ·5 
3612 . . . .. . .... ... . . .. . . . . . . 3.12 . 30 31. 8 .31 271 Male 65 ·0 
3613 .. . .. . . . ... .. . ... . . ... . 29.10. 30 12. 8.31 288 Male 96 ·0 
3614* .. . ... . ..... . .. . ... . .. - - - - -
3616 . .. . . . .. .. . .... . ...... . 24.10 . 30 5. 8.31 286 Female 77 ·5 
3617 ........ . ... . .. .... ... . - .20.10.30 4. 8.31 289 Female 75 ·0 
3618 ..... .. . .. . ....... ... . . 1.11. 30 9. 8 .31 282 Male 87 ·5 
3619 . . . .. .... . . .. . ... . . . ... 14.ll. 30 18. 8 .31 277 Male 69 ·0 
3620 .. . . . . . . . ... . . . . . ... . . . 22 . 10 . 30 30. 7 .31 282 Female 75 ·0 

33 

1931 -

Date of 

I 

Date of 

I 
Service. Calving. 

Died II . 2 . 32 Inverted 
uterus. 

Aborted I 
{ 13. 4.32 30 . 8.32 j 

18 . 9.32 27. 6.33 
25 ·ll ·31 30. 8.32 
30 . ll.3l 9. 9 .32 
5 . 2 .32 5.11.32 

19 .12.31 16 . 9. 32 
24 · 6.32 4. 4.33 
20 .11 .31 28 . 8.32 
20 .1:J.31 1.10 .32 

17 . 4.32 24. 1.33 
29. 8.32 8. 6.33 

9 . 4.32 15 . 1.33 
17. 4.32 23. 1.33 
5 . 4 .32 16 . 1.33 

15 . 4. 32 4 . 1.33 
13. 4.32 23. 1.33 
28 . 4.32 I. 2.33 
3. 4. 32 10. 1.33 

14 . 2.32 21.11.32 
9 . 12 . 31 8 . 9.32 

14.12 . 31 23. 9 .32 
6. 1.32 14.10 . 32 

24. 1.32 31.10. 32 
9 .12.31 18. 9.32 
3. 12 . 31 14. 9 . 32 
9. 1.32 12.10.32 ' 
4.12.31 9. 9.32 

1932 

TABLE XL 

Cal1Jing Data, 1930-1935 . 

- 1933. 

Gest ation 

I 
Sex of IJli,th-wdght Date of 

Period. Calf. of Calf. Service. 

Days. Lb. 

- - - -

281 Male 82·0 24 . 8.33 

279 Male 77·0 7 . 12 .32 
284 Female 67·0 8. 9 .33 
277 Male 83 ·5 29 . 1.33 
272 Female 68 ·0 28.12.32 
284 Female 77 ·0 20. 1.34 
282 Male 80·0 6 . 2 . 33 
286 Female 94·0 16. 1.33 

282 Male 79· 0 26 . 5.33 
284 Female 56·5 18 . 9.33 
281 Male 79· 5 23. 5.33 
281 Female 60·0 l. 8.33 
286 Female 75·5 21. 5.33 
264 Female 52 ·0 4. 5 . 33 
285 Female 77·0 14 .. 4.34 
279 Female 77 ·5 25.10.33 
282 Female 83 ·5 23. 5 .33 

281 Male 78·0 8. 5.33 
274 Female 67 ·0 14.12.32 
284 Female 84·0 16 . 1.33 
282 Female 71·0 27. 3.33 
281 Female 80·0 16. 1.33 
284 Male 90·0 12. 5 . 33 
286 Male 94 0 23.12.32 
277 Female 66·0 19. 1.33 
280 Male 69 ·0 6. l. 33 

* Drafted into experiment 11 .12 . 31. 

769-770 

J OH N QUINLAN AN D LU CI EN L. ROUX. 

1932 - 1933 - 1934. 1933 - 1934 - 1935. 

I 
Date of 

! 

Gestation 

I 

Sex of I BITth-we;ght Date of 

I 

Dat e of 

I 
Gesta t ion 

I 

Sex of I BITth-weight 
Calving. P eriod. Calf. of Calf. Service. Calving. Period. Calf. of Calf. 

Days,. Lb . I 
Days. Lb. 

I 
! 

- I - - - - - - ---, 
I 
! 

I. 6.34 28 1, Female 69 ·0 26. 8 . 34 7. 6.35 285 Female 59 ·0 
! 

15 . D. 33 282. Female 74 ·5 27 . 12.33 6.10. 34 283 F emale 77·5 
14. 5 .34 278 Male 71 ·0 5 . 8.34 5 . 5 . 35 273 Male 65 ·0 
31.10 .33 275: Female 64·0 26 . 1.34 25 . 10. 34 272 Female 61 ·0 
5.10 . 33 281· Male 81 ·0 9 . 1.34 14.10.34 278 Male 75 ·0 

23 . 10 . 34 276 Female 53·0 - - - - -

16 .11. 33 283 Male 87 ·0 28. 2.34 4.12.34 279 Male 78 ·0 
28.10. 33 2851 Male 99· 0 13. 2.34 22.11.34 282 Female 54 ·5 

I 

I 
4. 3.34 282 Female 78 ·0 3. 7.31 11. 4.35 282 Male 51 ·0 
I. 7 .34 286: Male 69· 5 5.10.34 8 . 7 . 35 276 Female 67 ·0 

28 . 2.34 281 Male 68 ·0 I. 6.34 28 . 2.35 272 Female 57 ·0 
9. 5 . 34 281 i Female 53 ·0 13 . 8 .34 13. 5 . 35 273 Male 59 ·0 

21. 2.34 276 Male 76·0 l. 6.34 5 . 3.35 277 Male 53 ·0 
4. 2 . 34 276 Female 75 ·0 4. 6 . 34 7 . 3.35 276 Male 66 ·0 

19 . 1.35 280 Male 69 ·0 - - - - -
31. 7.34 279 ' Female 70·0 - - - - -
27. 2.34 280 Male 98 ·0 5 . 6.34 8 . 3 . 35 276 Male 79 ·0 

! 

11. 2 . 34 279 1 Female 75·0 7 . 5 . 34 9 . 2.35 278 Female 60·0 
16. 9.33 276 Male 75 ·5 22.12. 33 17. 9 .34 269 Female 51 ·0 
20.10.33 277 Male 82 ·0 24 . 4.34 18. 1 '.35 269 Female 47 ·5 

5. 1.34 284 Male 75·0 21. 9. 34 - - - -

27 . 10.33 284 Female 86·0 28. 1.34 31.10.34 276 Male 77 ·0 
15 . 2.34 279 Female 73 0 6 . 6 . 34 11. 3.35 278 Female 44 ·0 
5.10 .33 286 Female 87 ·0 4. 3.34 Died 4.12. 34. Aborted 28.ll.34. 

20.10 . 33 274 Female 71 ·0 29 . 1.34 28.10 . 34 272 Male 57 ·0 
19.10.33 286 Male 76 0 26 . 1.34 2.11.34 280 Male 72·5 
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