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'l'HE obsel·Yations l'ecoreled i 11 this publication are no t. directly 
l'Oncerued with the re;;ults of iuvestig-ution previonsly pu hlished by 
Qninln.n , 1929, 1!:);~4, alJ(1 Quinlan an el Rm1x, HJ8fi. The tlata 
recorded ~ne the result;; of o hservn tiow; ou heifers horn from the 
P:qwrimental e·ows useel by Quiubn n1Hl Houx, 1 9:lG. 'l'lwse ;mt hors 
kepi. a number of beef heifer s under 1·estridt'rl ('Onditious of PXNcise 
ancl sunlig-ht nnel feel them mdy on dl'y Lttiou;;. The n1tion ('Onsit-de•cl 
of nus h eel :vellow mai:~.e, 4 lb., \Yh eate n bran, ] lh., teff Ita)' rul l iiJ. 
(nhout F> lb .) . \Vith the aelvent of tnntm·ii y the n11 ion '"''" inr·n·a;;l-' el 
to 2 lb . bran and 25-:W lh. teff h ay per capita per die111. During 
t.lnPe winter months, June, .July and Augu,;t, mai11e sibg-e \\·as fed 
nt the 1·ate of 10-1 5 lb. per roplfrt JH'r rlie111 , and cluring· this pe1·ioel 
the hay ration \Yas reclucec1. Ko minerals or minrTal mixturrs 
were fpc] to t he animal,; dming the c·om"e of the exprTiment. 

Ae~e·onling- to the plan of t h e experimellt, the co\\',; \\'t'l'l-' divided 
into t ln·('p g-ronps, A, B, and C, of ,,-hich those i11 group (' acted 
as controls, hPing unre,;trideel wirh reg-anl to c-•xerc·isc• :mel stmlighL 

'l'he associ~1tion of the factm·s con ;-;t.itu t ing t h<:· ;~e enforced 
Pnvirolllnental couclition;-; >HI S expectecl to proeluu,~ a e·hang-e fro m 
rwrm:1l physiology of the g-Pn ital trad of the experimental c:atile. 
They were kept under ob,;ervation from the ng·e of l!i months until 
the tPrmination of ih e third preg nane·~' . Oestrus aml the oYarian cycle 
elicl not appear to he i11flu encecl ahuonnall.v. 'l'lw number of sen·i e·e,; 
1·equired to establish pregnancy \l'as not abnormal \Yhen c·ompared 
'"i t h cattle kevt und er enYironmental condi t ions COlJs-iderecl faYo1.nabl e 
to fertility in South Africa . The l ength of the gestation period 
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was unaffedecl. The cah·es horn i n the experiment '"ere nonnal i n 
weig·h t and Yigour. Some of the ex perimental cattle we1·e nul matf'(l 
un t il they hnd rea("hecl t he age of 0CI months, lm t t h e clela:v (]i(l n ot 
cl ehimentn lly nffed. their repro(luctiYE' func·tions. 'l'lHlre was, ho\\·­
OYer, m1 indi(·ation that emYs whic·h mainta ined very hig h ("onclitinn 
throug-hout the period ;; of g-e;;t:dion a nd ladation shmYf'(l a iE' ndf'nc·y 
to proclure small and light-\\·eight ca lves. 

It is eonsiclered neressarv to indicate !". he environmental c ~oJtdi­
tiom; un cler whirh t he mot h~rs of experim ental h eifers, nmY under 
cliscussion, \\·ere maintained during their gestation periods. An 
enviromm~nt restricting exerciR(~ ancl sunlight, as "·ell as clr:v ration s, 
which in som.e rase!'\ produce•cl a tendency to obesity, h:Hl hee11 
associated with unphysiological f unctioning of the genitalia. 'l'h e 
releva nt literature on the eorrel atimt of these faetors with infertility 
has been discussed at length in Quinlan and Houx' previous publica ­
tion, 1936. Consequ ent ly it is not c~onsid ered necessary to give a 
f urth er review in this paper. 

Thi t> public~ation is ronn nf:' d to ob;:;erYahons on ~t'XU<ll lll<lllll"lty 

:t.ll(l t he (hnation of the oYn.nnn (·yde of beef he ifr rs k0pt i n an 
environment rest.rieting exercise associated with t lw fee(l ing of dry 
rations. Consideration has also been given to th e fact that tlwsr 
heifers were the progen:v of parents kept unrl er ar t ificial em·iron­
mental eonditions as indi ra ted a hove. 

'l'he onset of maturity, that is t lw t ime at \Yhieh t he first oestnts 
is noticeil , is without (loubt influenced b:v breed and nutrition 
(Marshall and Hammon(l , 192fi; Hammond, 1927). 'Phe indigenom; 
cattle of this country mature less quickly than exogenous impmta­
tions even ,,-hen the breeds are maintai1wd uncle1· similar environ­
mental ronclit.ions . The delay in matura tion naturall.v delays sex11al 
maturity. Afrikander breeders, ·1Yh o have been consnltecl , si"at0 t ha t 
Afrikancl t>r heifen; run un der ranching eon(l itions of" free-lwet'ding " 
r·;n el;· 1:alve before attainin g tht> ng-e of three to t hrE't>-nncl-o ne-h aH 
yean;. Schmaltz , 1921, has noted tha t stt>ppe (" attlt' (]o not beronH· 
pregn nn t hefm·e th e fourth year . Ki.ipft>r, 192£) , 1928, in clis(•ussillg­
puhrrt.v an(l f ull developnwnt sbtt>s : " Die VollE'n t" · ic·klung der 
wt-ihlichen K eim(hiise fallt auf e inen r <·•latiY s_piii"E'n Zei tpun kt clt>J" 
Entwicklung· ihr<>s Triiger~. Die weibliehe Ef'imclrti sE' eJTPirh t ihre 
Vollenl wicklung erst im gesehlerhtsreifelt AltE>r ci t's 'l'if'n•s . D er 
Ei11 tri tt der Gf'sr~hlechtsteife fiill t beim Riml heknnntlieh ;mf (len 
18 L eheJJ smonat. " Anderson , 1936, although not 1·eeonli ng- i.hf' ag-•· 
of sPxna.l maturity of Zehu Cattle in K enya, not icNl i:bat the (htration 
of oestru ~ " ·as less than 2 hours, th erPby indic.at-.ing- ihat hn•f'd 01· 
envimnmeni mav influ enc·fl ilw clurntion of oestru:-; if not ih e onset 
of sexual mat.ur{ty. Hannnon<l, 1927, sl·ntes tlwt t lw ag-e of puberl.v 
for all breeds under normal conclit iom; of feecli11 g- is about niuu 
mon ths, but it may Yary from fiye to fifte fln month s. Stoss, 1928, 
states t hat heifers rt'ach ;wxual maturity at nine mon ths ; Chaig, 19;10, 
puts i h f' period of sexual maturation as h\·elve to e igh teen months; 
Saint-CJyr, quoted by Craig , 19!10 , twelw to fou rteE'n months; 
\ Villiams, 1931, six to eigh t month s ; Barker, 1930, six to sixteen 
months; Dechambre, 1922, and C'tnot, 1921, both quot.e(l by 
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Hammond, Hl27, bYelve mouths . Hammond, 1927, quoting Eckles, 
1920, gives the age oi puberty of different breeds as follows : J ersey, 
8 months; Guernseys, 11 months; Friesians, 11 months; and 
Ayrshires, 1a months. Marshall allCl Hammond, 1925, lwve indicated 
that the time of the year during which rabbits are born infiuPHCe~ 
the age of puberty. Eckles, 192-1-, states that the ration influences 
the age at which a heifer sho,rs first oestrus. He;wy-fed Holsteins 
reached sexual maturity 112 days ea rlier than light-fe1l heifers. 
lu the <"USe of Jerseys heaYy feeding shortened the period by 7(; 
days. Quinlan and Roux, 1936, working IYitlt high gTade ~uc;sex­
Afrikander h eifers, restricted in exercise and sunlight aucl feel on 
dry rations, showed that the.'· r each ed sex ual maturity betw·een 1G 
and 23 months, "·ith an average of approximately 19 · 5 months. 
Another group of similarly bred heifers kept undPr the same nut ri­
tionnl oonditions, but with unlimited sunlight and exercise, reached 
sexual maturity between 16 and 23 months, with an average period 
of 19 · 25 months. It must be pointed out, however, that these 
heifers were purchased at the age of approximately 15 months from 
a priva I.e ranch and their previous genital history was unlmo\rn. 
It is pr·obable, howCYer, that all the heifers showed oestrus for the 
first time after being placed under observation as the first appearance 
of oe,.;hus m any of the heifers was 40 days follmYing the commen!'e­
meJJt of the experiment. 

The observations would indicate that the age of sexual mat.unty 
in cattle in South Africa is later than that recorded in Emope. 
However, the enforced envi1·omnent wa~ artificial and may have 
delayed the onset of sexual maturity. 

From t·he aboYe ,.;hort reYie11· of l'e('onled oh~t>rYatiull~ by '"~'ll 
kn01nt authUl'ities, it will be seen that there i:s a great YariatiuJt 
in the age of ou:set of sexual maturity. It appears highly probable 
that the causes of such variation are genetic and environw. 

~o far as the authors are aware, there is no publication on the 
age of sexual maturity or the duration of the ovarian cycle of 
cattle in South Africa other than the data of Quinlan and Roux, 
19GG. This hiatus in our knowledge is at the moment being filled 
by a study of the sex physi0log.1· of high grades of Friesian, R ed 
Poll , Sussex, and Afrikander breeds. The stud)' which is now in 
progress begins with ohsen ·a tions from birth an<l continues until 
the termi11ation of first pregnancy. 

Quinlan and Houx, 19:W, have iudicate<l that the <lioestrmtH 
eyde ot heifers , kept on dry l·ations '"ith restriction of sunlight and 
exercise, and control heifers, with abundance of sunlight and 
e:s:m·cise, sho,.-s a mode of 20 days, short period;; of 10 clays and 
long oneR of 123 clays were experienced, but about 75 per cent. of 
dioestrous cycles fell behYeen 18-23 days. In a total number of 
516 ovarian cycles obsel'Ved over 4 periods, one period of which was 
prior to the first gestation, the mode for 3 groups of heifers varied 
only from 20 to 22 clays. "V\Tilliams, 1931, Craig, J 930, and Stos:o, 
1928, si·ate that heifers maintained under norm al conditions show 
regular oestrus every three weeks. All authorities are agr·eecl t hfiL 
tlw rh vthm of dioestrus in the domestica ted <·ow is mnint-a i11ed 
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throughout the year. Heape, 1900, cited by Hammond, 1927 , ma111· 
tains, however that wild cattle have . a limited breeding seaso11, 
although when confined in zoologiGal gardens the.v '"ill breed at aliy 
time of the year. Marshall and Hammolll1, 1926, ancl Hammonl:, 
1927, says that the length of the normal oestrou;; cycle in the cow is 
on au average about 19! days, but it has varied from 17t days to 2i 
<lays. Hammond has observed that Jerseys have usually a rather 
longer period than Frie;;ians and Devons. Schmid, 1902, quotecl by 
Hammond, 1927, founcl that the variation in the duration of reGur­
rent dioestrous cycles may be some\Yhat wide, but, iu view of subsl'­
quent research, it appears that :;ome of the;;e cases cannot be consi­
dered uormal. Kiipfe1·, 1925, 1928, and Zietzs('hmanu, 1921, 192~, 
quoted by Hammonrl, 1927, haYe found the averag-e oestrous ('ycle of 
the cow to be 21 day;;. Barker, 1930, indicates that the duration of 
the cyde in English cattle varies beh·een 19 and 21 clays. 

Struve, 1906, 1911, quotecl by Hammond, 1927, fouml thnt the 
majority of oestrous cych•s fell hetv;·een the 17th :mel !Z0rd clay. The 
range of variation was between the 8th and 30th day. 'Weber, ] 911, 
also quoted by Hammond, 1927, found the dioeRhou;; cycle of ('atile 
recnning between 2! to 4 weeks. The ('ycle for cow;; with intense 
heat periods was 3 '"eeks. 

Anderson, 1936, working with Zebu cattle, apparently observed 
a seasonal fertility in that fertile matings appeared t.o orcur more 
frequently at a certain time of the year. The duration of the 
llioestrous Gycle iu five Zebu eatHe for 63 cyrleR varied from 17 · 9 
to 24 · 2 clays, with a mean of 20 ·1 days. I n compnrison with Euro .. 
peau cattle the lluration of oestrus \Yas remarkably shori", varying 
from 81 minutes to 171 minutes. 

Various factors, environmental anc1 uutritional, have hePn incul­
pated as of aetiolog·iral significance in disturbing oestrus and 
oestrous rhythm. It is well known that c1isturbance of oestrous 
rhythm follows prolonged droughts in South Africa. 'fhe c1ioestroub 
period~> berome longer, oestrus becomes less intense anl1 a,; n.nimalR 
lose couclition the psychological phenomena . disappem· n ltogether. 
'l'he reproduction of cattle during very dry sea sou;; beeomeR 
abnormally lmY. 'l'he,;e C'hanges in genital physiolo:;ry have been 
associated IYith nutrition cleficiencies (Theiler, Green, and du 'l'oit, 
1928; du 'foit aud Bisschop, 1929). ln South Africa there is a 
g·enerul phosphorus deficiency in the Yeld and during the willter 
months, oYer a brge part of the country, a protein nud carbohydrate 
deficiency existt> in addition. 

Anderson, 1936, has found that en ttle graY-ed on a p;u;ture lmY 
m phosphoru::;, protein, ash and rhlorine, with a seasonal variation 
of these nutritional constituents, showed no genital response to the 
changing nutriment. 'fhe changes in the ovarian cyrle which were 
obRerved appear to be seasonal rather than nutritional. He points 
out, however, that there \Yas no check on the amount of pasture con­
sumed so that the method of correlating seasonal variation in the 
ovarian eyrie with seasonal variation in the nutrient C'onstituents 
IYill uot leac1 to useful results. 

236 



J. QUIKLAK, L. L. lWUX AKD W. G. VAK .~S"'EGEK. 

Anderson, 1936, again discusses dimat ic factors which may be 
associated with genital changes in cattle in Kenya. He states that 
rain-fall and temperatuTe do not appe:.tr to influence the periodicity 
and duration of oestrus in Zebu cattle. It is indicated, however, 
that the question of light, aR a factor which may influence the oYarian 
cycle, is worthy of further investigation. These experiments were 
carried out almost on the equator. The observations of Quinlan 
and Rou:s:, 1936, in connection "·ith the influence of light "·ould 
appear to indicate that the daily requirement of sunlight fOl' normal 
sexual physiology of cattle is yery short indeed. 'fhere was no signi­
ficant clifference in the g1·oups of cattle restricted in sunlig·hi as com­
pared with those allowed several homs of exposure daily. 

Marshall, 1937, says that in a large number of animals the 
influence of daylight appears to be an important factor in controlling 
the sexual cycle. In this respect, however, the ruminants are excep­
tional since if they react to light at all it appears to be to diminu­
tion rather than to increase. 

Exr>ERDIENTAL OnsEnv AT IONS. 

The experimental cahes were tbe progeny of a pure-bred Sussex 
bull mated with high-grade Sussex heifers. The basal-stock females 
were Africancler type cmYS. The females in groups A and B were 
restricted in sunlight and exercise, '"hile those in group C had no 
such restriction; the latter were allowed into a small kraal for 
several hours daily. All three groups \Yere fed only dry rations. 
The group to which the dam of each heifer belonged is inclicated in 
Table I. 'rhe calves were removecl from their dams imme(liately 
after birth and were housed in a small cement-floored vard with a 
" lean-to " roof. They were allowed to suckle their ~lams thrice 
daily for the first month and thereafter twice daily, care being taken 
not to allow the calves too much milk, and to strip the u<lders of 
the cows by hand if necessary. 'l'he calves were put with their dams 
to suckle after the latter had eonsumed their concentrate rations. 
Teff hay and '"ater \Tere available to the cah-es during the day and, 
as deemed necessary, a small supplementary concentrate ration wns 
fed. Feeding of concentrates was commenced about a month before 
weamng. They were weaned at about six months old when they 
weighed approximately 400 lb. The ration conRistecl of crushed 
yello"- maize, 2 parts, and wheaten bran, 1 part, by weight. 'I'he 
commencing ration was 0 · 5 lb. per cnl£ per day. The calves were 
weighed at monthly intervals. According to requirements the cuu­
centrate rationR \Yere increased at intervals by 0 · 5 lb . until the heifers 
received 2 · 5 lb. per head per day at the age of 18 months. The 
ration " ·as fed according to requirements until the adults were con­
suming 4 · 5 lb. of the concentrate ration, and teff hay 25 to 30 lb. 
each per clay. During three winter months, July, August and 
September, maize Rilage was fed in varying quantity, according to 
age, until the adults consumed 10 to 15 lb. per capita per diern. 
During this period the hay ration was reduced. 

The concentrate ration was fed in equal feeds h ·ice dailv. 
Ensilage, when fed, was mixed with the concentrate. The hav was 
fed in hay racks. No minerals or mineral mixtures were fed a'nring· 
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the course of the observations. The h eifers after weaning ''"ere 
driven to water twice daily , a dist ance of about 70 yards hom their 
shed. 'rhe watering periods occupied about twenty m inutes eaeh . 
'rhe ex er cise of the h eifers was r estricted as far as possible during 
the watering periods. It was estimated that t h eY walked less than 
300 yards daily. · 

Prior to being "·aterecl, the heifers were allm,·ed int o a y ard, 
13 by 38 y ards, daily at 8.30 a.m. and 4.30 p.m. for obserTation on 
oestrus. Heifers showing oestrus were easily observed on being 
released from the sh ed. In most instan ces individuals showing 
oestrus tried to mount t h ei r comrades. During mmn1h ng clear 
mucus issu ed from the vulva. Prior to mount ing the h eifer depressed 
thE:: back and stood alongside tlH~ heifer it intended to m ount. 1'he 
heifer HhmYing oestrus, stood and allowed herself to be mount ed by 
her comra des . Heifers in oestrus showed excitahilit:v and frequ ently 
bellowed. In some cases a mueous di scharge was ohserYed 36 to 48 
hours prior t o the onset of oestrus. Acl~urate observations were not 
made t o determine the duration of oestrus, but it ha d u sually dis­
appeared inside 24 hours . }lem;truation sometimes follo" ·ed oest r us 
within 38 to 4 1:) hours, but it was not consistently present in the 
heifers. Annual tests were done for contagious abortion and tuber­
culosis with negative results. Vaccinations against ant hrax and 
blackleg were carried out annually. Dipping, as a preve11tive against 
tick infestation, was carried out as a routine measure during the 
summer months at intervals of approximately four weeks : F or· this 
purpose a 14-day ar senite of soda dip was used. It was fou nd nece~:~­
sary t o trim the hoofs of the adults a t intervals . All t he cattl e '"er e 
weighed at birth aml at monthly intervals following. 

1'ahle I shows the group of the dam, the date of birth , t he age 
at first oestrus, the number of dioestrous cycles , the period between 
the appearance of first and final oestrus, the average duration of all 
dioestrous cycles, the average duration of all eycles between 14 and 
27 clays, and the average duration of a ll cycles bet,Yeen 18 and 23 
days . 

DISCUSSIO~. 

The 7 en ,qth of period /1'0?n birth t o 1st oest ru s .- Age of sexual 
maturity. 

'rhe average length of the period from bir th to the first oestrus 
for 28 heifers is 528 · 5 days. The spread about this m ean shows a 
coefficient of variation of 20 per cent. The actual range of t h e length 
of the period is very great, from 297 t.o G88 days. Of the 28 experi­
mental h eifers, 16 were born in summer and 12 in winter. Sexual 
maturity was reach ed on an aver age of 553 day s by t hose horn in 
summer and on 496 days by t hose horn in winter , a difference of 57 
days in earlier maturity; a difference which is not significant. 
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There i:-; a striking difference it, the l ength of t he period of 
heifers born in different years, as sho>vn by the following table of 
1neans : -

No. of Hcif(•rs. 

6 
5 
6 
7 
3 
l 

'fAHLE 2. 

Year of l~irth. 

----·--·- ---·-· 

1933 
1934 
1935 
1936 
1931 
1937 

Average length of period 
between birth and first 

oestrus . 

664 davs. 
573 " 
577 
489 
322 
453 

The significa n t diftereuce beh,·een the average length of t h e 
IJerioc1 between birth and ~ex u:d lllntu ri ty of t he heifers born in 
different ye:ns is difficult to expJaiH a s tbe h eifers \Yele OI t he SHJll e 
breed and they \\·ere kept under similar PnYironmental conditions 
throug-hout the cour se of the observations. 

A factor taken into con siclerntion · was the rniufall during t h e 
ye:ns 1903 to 1937, but there \\·as nothing Riguificnnt t o explain the 
diffe reme. The heifer~> wer e the progeny of hn> hulls; Oil<' No. 4242 , 
was usd up to D ec-ember, 19:n, the other , Xo. G021, rmbsequenth·. 
It \His thoug-ht that there may perhrtps h e som e h erec1itary fador. 
hut this line of an alvsis wns nlso \Yithout sis:nificanr-e . The mean 
period for 10 h eifers .sired b.\- lmll 1\ o. 4242 , 'was 057 ·80 dn:vs. that 
for 18 heiferc> si red h.\' bull X o. G021 \YDS 512 ·17 days. 

It is i mpossible to draw nuy s ig-uificant condusiou s as to the 
in fluence of the month of b irth , a nd se:tson of tl1e )·ear on the Dge of 
SPS:l.l<ll maturitv as the numhen; of he ifer~ boru in each m onth is 
in sufficien t. ·· 

Ther e i,.; aLo a differeuc-e in the ag-e of sexual maturitY of the 
heifers horn from the groups A , B , ancl C as the following ~Yerages 
s h OIY : -

18 

TARL E :}. 

Group of Dam. Number of H eifers. 
P eriod between birth and 

first oestrus. 
Average dc1.vs . 

-- - - ------------,-----

A ll 
R 10 
c 7 
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A s expbinPd eb e" ·h ere i u the tex t, t her e '~ as 11 0 cl iitermJ ce iu 
ihe treatim•ut of the h eife rs , but. t lw ir m others lwd som e\\·hnt difter eu t 
treatment . The ('0 '"" iu gToup B 11·el'e Jllated ,;ix m out h,; la tel· t h an 
groups A r1nd ( ', "·hile th o:;e in gnmp C '" er e 'llllrestrictecl 11·i th r egard 
to ex en·ise a]](1 ..-uulight . 

Th er e i ..- <1 sig-Hifi l' aut differeun; lwt 11 een t he age at sexu a l 
lll<J turil)' of the heifer:; hmn from t h e l'0\1' ,; reshidecl " ·ith r egard t o 
sunligh t and ex e]'(·i se , nnmel:v gToup,; A a1Jl1 B , an cl those 11·ltich 
wer e in no wa~· limited, g ro up C. The adual fli ffer en('e is J:l3 fla ys . 
Thi,; ' "onld appear to iml ica t e that h eifers ho111 h om <:o\\·s with 
1·estridt•d ;;nnlig·ht <lJl<l ex er('ise mntun!d eousidernhl,,· la ter t han tho,;e 
h om m oth ers haYing arce.~:> to uulimit e<l ~1111light a ud whi ch '"er e 
exercised flaily . 

On annly,;ing t he figures C<lrefully the apparent differ eueeH nn1 ~t 
be looked upon with some rt' seiTe. If t he group m eaus ar e tn.ken i t 
i ~ seen t ha t t h P tlifferell('e behi'Pe ll B nnd A j ,; sn · 1 (lays, but these 
h m g roups \H'l'P ,;imilarl)- trente1l exrept th a t B IY<I S m a ted G m onth s 
later tha11 A . The differen('e behYeeu A and C is 92 · 0 cl a.vs , "hile 
t h e difference between R al\(1 C i..; 1 ll'l· J days. The prob~bility of 
t h e difference hei1Yeen A a nd B and R and C groups being flue to 
chance wendel he 1 in 20. " ·hile it '"ould be ] in ] 00 in the case of 
g roups B and (' . 

J.~e n.l) th of th e oesttous I'.IJI'l c. 

'rhe oes trous pPriofh of each of 24 h ei ftel'S wer e 11oted from the 
time of 1st oeiii'rus un t il t he h eifer '"as 1·emo;-ed t o ::mot lw r ex perim ent 
ancl placef1 in a different enYiromue11t. The number of successive 
c,'i·dec; recorclec1 were a~ follo~n; : -

T AHLJo +. 

Su ccessiYc cy dcs . 
., ____ !_ 

1- 5 . . . . .. .. ..... . . . ..... . . . . ..... . .. . ..... . . . ... . ... . . . . . 
6-10 ... . .. . . . . . . . ..... . . . . . . . ... . ... . . . ........ . . . ....... . 

11- l.'S ....... . . ...... . ......... . . . ... . .. ... . .. . .. . . . ... . ... . 
16- 20 .. . . . . . . . . . . . . . . . . . . . .. . . . . ..... . . . . . . . . . .. . .. . 
21- 25 ........... . . . . .. .. ...... . . . .. .. . . . . . . . . . . .. . . . 
25-30 ... . ... . ... . . .. . . . . .. . ........ . ..... . ... . . .. .. ... ... . . 
:~4-.57 .... . ......... . . . . ...... . .... .. . .. .. . . ... . . . ... . ... . . . 

TOTA L .. . . • .. . . . • . . .... •. ...•. . ..•• . .. . .•... .. • • . . 

--- --- --· - -

H eifers. 

8 
4 
1 
3 
1 
2 
5 

24 

In all 384 cycles wer e Jecorclecl , b ut in one case an 18-da~· cycle 
h a1> been combi ne(1 " ·ith n :)-<lay c~·de . imm edi nt el;r following , to 
make a 21-dny e,v('l e . Three hundred an rl eight~·-three eyd e;; h aYt· 
bePn a11 alyse1l iu <l Ptail. 
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A ssuming t hat iht· uornLtl le ngth of all oeo;trous cyde ranges 
from 18 to 2:1 days, tlw cl etttil ,.; arP ,.;un lmarised as follow,;: -

'l' .IBLE 0. 

Xormal Cyc-les, 18 t o 2:3 da_v, ... . . . ... . 
Abnormal CycJp,_ 

Short Cycle~, 14 to 17 dH~'S ...... . I :l j 
Long Cycles, ~-! to 27 clays ... . fl ~ 
H a lf Cyrlc•, 8 to I 0 days .. . ...... -1-
Dou blc Cydcs, :n to -18 days. . . . . 7 
Triple Cycl,•s, M da_v'. . . . . . . . . . I ) 

-====---- --- ---

X umber. I P er cent. of Total. 

()l· l:! 

3·3fll 

i :g~ Ls. 88 
1·8:1 r 
O·:!(i j 

-----------------
' J'4fi'AI. ... .. . 100 

A half c·ycle of 1-i to 10 days appe:~rs to ari:-'t' :1t random ,,· i th out. 
PYide nce of rectiiTen ( alwn:1 t ion. I t ma y be preu·ded a ncl foll0 11·ecl 
l1_1· c·_vdes of 11ormal l e ng th. Thc· :-':1n1 e holds h·ue for a double 
cycle in whit'h case it sec~ m,.; <L~ if thc· lwi fe r w erel_v s kips aiL oc•shou;;; 
perioll , or, if ovulation actua l ly occurs after the normal interval 
it i ~ not ac·c·ompani!'d h.'' tlw usual ps_v dwlogic·al phenolllPtHI , h e nce 
i lte h•rm .. s ilent lw:~ t ·· . It 111aY b e ,,·orfhy of note· that -± of the 
I 1louble r n·les oc·r·ut-recl '"itbin t'hree motlll{s of t h e c·omntenc ·c•mr•tJ t 
of t hl' oest'nn1s p er iods. Th t• one .-J-1- rl:l y cyde ruordr; rl is t h t> YPry 
fi rst dioestrous eydf' of hPifer X o . -->21)9, 'l'ahle T. 

Ch .\1'11 J . 
Freque ncy Di:tgran1 of :lil Oe~t ,·ous C~·<· i<>s . 

. -\ 11 ubsena tio ns-:!71: :.\le:: n = 20·30 da~·s. S.D. = l ·63 : Coef. of vanation =R ·O.!%. 
l•>:dud i:1g period> <1~ .•nd> :!:{ ' la.\S- 3 10: :.\fea n = 20·34 clays. S. D. = l ·2!'l: 

CoPe. o f Ya rif]tio n = G·Qi) o;, . 
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STERILITY 01-' COWS IK SOUTH AFlUCA. 

'l'he three types of cycles, i. e. h alf, double, and t1iple cycle;;, 
are so abnormal that the~· haYe been omitted from th e foll<miu g 
calculations. 

l<'rom the frequency diagram (Uraph I ) it appeat s th~t the 
remaiuing 071 l'_ycles are distril.mted about what must be constder e<l 
a normal average of 20-:) days, "ith a standanl devia tion of 1 ·(i:J 
days, anJ hence a coefficient. of Yariation equal to 8·04 per cent. 

Au elementary test of probability shows t hat a eyrie of J 4, b , 
26 alHl 27 rl ays ocnn too infrequently in this distribution for it to 
he compatible with th e assumptiou t ha t it is normal. 

The average duration of tlw oestrous <·ycle ha s been calculated 
for each heifer and is shown in Table I. The first column of 
averages gives the aYerage of all ('ydes, abnormal as well as normal. 
The second column includes the averag·e of eyeles between 14 anJ 
27 days, and the thinl c·olumn r eflects t he average of cycles falling 
with in a periocl of 1El to 23 days. 

The last <' olumu is deciclecHy less Yariahle than the fi rst, as 
may be expected , hut it is nevertheless interesting to find that the 
average cydPs are uot the sam e for all the heifer s. The graph 
(Graph 2) illustrates the length of successive cyeles of two heifers 
~os. 6292 aud 6;~58. 

The odcls are against thi;; difference being due to chance and , 
eonsequen tly . it is t'onsiderecl an indiYidual factor. 

Sr 11nunY. 

1. Twenty-eigh t high grade SusRex X Afrikaucler heifer,;. 
maintained in au artificial environm ent, enforcing clr.v r ations aU<l 
restric·ted exercise , han been observed regarding (1) the length 
of thP period between birth nnd fin- t oest rus, and (2) ihe length of 
the clioe:; trous cyd e. 

2. The average :1ge at sexunl matur ity, or the appearance o± 
t he first oestrus, was 62.8 · 5 rl ays. Sixteen heifers horn during· the 
warm season showed oestrus for the first t im e at an aYernge age 
of :)!)0 days. '1\Yeh-e heifers born (lurins.>· t he cold sPason showed 
the first oestrus at an an•rage age of 49G days. 

3 . '!'here was a striking differen ce iu the age of sexual maturity 
of th e heifers born in different Years. This differ en('e (·annot be 
explained as all the heifers we1:e kept nuder similar c:ouditi on~. 
'l 'he iufi uence of rainfall on sexual maturity " ·as not significant, 
neither could hereditary influenf'e be proYed. 

4. The heifer~ born from eows haYing access to unlimited su n­
light and exen·ise showed the first oestrus on an average 1 ~10 days 
earlier than heifers " ·hose mother s " ·ere kept with a minimum of 
sunlight and exercise. Hcm·eyer, in Yiew of t he fact that thel'e 
was a significa nt clifference in the age of sexual maturi ty of t he 
heifert=; born from two groups of (·o\\·,; " ·ith unlimited Runlight and 
exen ise, o11 e group of '"hich was mated six months later than the 
other, t he difference of 133 clays must be taken with reserve. 
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S'l'El{TLI'l'Y O.F CO \\"S I~ SOlTH .U'lU C.\. 

0. 'l'h e aYerag-e ag-e of sexual maturi ty \Y:.\6, as a rule, 1nu ch 
gn·a ter t ha 11 t h<l t rPcord ed in Europ P :l JHl Am eriC<l. 

G. 'l'h e tob.l munher of dioestrous c·ydes rPconlell "·<l~ 38J . Th e 
averag-e leng-th of the dioestrou s c,yde was 20 ·3 days, wit h a 1·ang-e 
of 18 t o 23 clays for 349 cycles, OJ' 91·12 per cen t . of th e tota l. 
There ,..,.e1·e 34 dioesll·ous cycle~ outsi.de t his n Jngc, or 8 · 88 p er r:ent. 
These wer e !'Onsidered abnormal cyr-lPs . 

1. Th e leng-th of t he dioeshou;; (;ycle woulrl appear to l'Ollform 
to tha t r ecord ed in Europl·' nlld .Amerif·a . 

8. 'l'he1·p appears to b e tPnrl eJJcv to indi...- idual ,·nriation iu t h e 
leng-t h of thP llirws t rous r·yclf· 111 s~nw cusPs. 

A c KN OWLJo: JH ;Jo:ME.>T . 

'l'he authors ,,·is h to express ;lpprel'iati(ln to Dr. G. B. L aurence, 
Stntist.ician, Onflerstepood, for h:n·ing· annl)-S<)d tlw rh b suhmittPrl . 
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STEUILITY OF COWS IX SOUTH AFIUCA. 

Fig. 2.- D.O.n. Nos. 7277 , iO.!ti, ilS9. Photographed 3.9.38. 

Fig . :3.-- D.O.I~. Kos. G377, 649.5, 6-lti2. L'hotog raphed :~ . 9.38 . 

Frc um;s 4-5. HEJFEns OF GHOGP B Cows. 

Fig. 4.- D.O.D. Nos. 6292, 6423, 6442. Photographed 3.9.38. 
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J. <lCI::\"LAX, T.. 1.. ROUX .U\D " .. G . VAl\ ASWEGEN. 

Fig. 5.- D.O.B. Xos. 7346, 7172. Photographed il.9.38. 

FIGURF.S 6-7. HEIFERS OF GnouP C Cow s. 

Fig. 6.- D .O.B. Nos. 6269, 7271, 7276. .l'hotograpbed 3.9.3S. 

Fig. 7.-D.O.B. Nos. 7157, 6496. Photographed 3.9.33. 
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