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This artiCle is an amplification of a pTevious public,atiou by Quinlan 
and Roux (1936). It gives details of the complete. breeding history of a 
number of grade Sussex-Afrikander females kept in an environment 
enforcing dry rations, restricted sunlight and exercise. The relevant 
literatuTe was discussed in the previous paper. Since that date uo further 
information upon the subjeds has , according to the kiumledge of the 
authors. been published. 

ExPERBIEKT.u. 0BSE RVATIOKS. 

The treatment and the mE'thod of conducting the observations were 
continued as previously reporte.cl (Quinlan and Rc1ux, 1936). Ce.rta in of 
the more important details are repe::tted in ordeT to facilitate acguaintanc·e 
.vi th the plan and procedure. 

1'he experiment \H\S commenced in June, 1929, wheu 27 grade Sw;~;e:s:­
:\fril-:ander heifers, approximately 15 months oltl , were received at the 
VeterinaTy Experimental Station. Ermelo, Transvaal. The heifers were 
uniform in type and they were divided, at random, into tluee groups, A, 
B and C. 

Five heifers proved to be pregnant so they were discarded temporarily 
and re-drafted into the experiment afteT approximately ] 2 month s. 

During their first month at the Experimenta l Station the h eifers were 
tested for tuberculosis, c·ontagious abort ion and they were vaccinated 
against anthrax and quarter-evil. They weTe again tested subse.quently at 
regular periods for rontagiouR abortion and annually for t.uberruloc:is. 
All tests were negative. 

Three Sussex bulls were use.cl during t he course of the observation. 
A.ll bulls were maintainerl in good hard working· (·o;; rlitimJ hy arlecp1ate 
exereise and properly balanced feeding . Their general anr1 genital health 
IYere carefullY controlled. 
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Groups d. and B, 1·estr1:cted to light and e.TYrnse. 

'l'he stable. occupied by these groups ·was 46 hy 23 feet, a total r-ubil' 
eapacity of 8,217 eubic feet . The animals received their eoncent.rate and 
hay Tation~ in the stable where they were fastened to the mangers by m eans 
uf neck-halters. 'l'he ventilation of the stable was fair, two doors, 4 by 61 
feet, opening east and west. As much light as possible ''"as excluded from 
the stable. 

The t\YO groups were let out to water for twenty minutes, twice daily. 

Group C, not 1·est1·icted to li,IJht and e.vercise. 

'l'he stabling conditions were very similar, the cubic capacity being· 
l:i,3~8 cubir feet. In this case the cattle ·were fastened in the stable unl:· 
duTing the night; they were allowed unrestrided exercise and sunlig·ht 
in a near-by kraal during the day. 

1ll anagement. 
Suitable hygienie conditions were maintained throughout the com,;e 

of the obse.nation. The cattle were groomed daily and the stable,; kE>pt 
dean and dry. 'l'he refuse of the roughage fed, namely teff hay. was 
u~ecl as bedding. Contact with other cattle was not alJo,Yed. 

'l1he feE>ding of the three groups was identical. The cattle were dall­
fed the following rations per head per day: ----

Commencement ration : 
Crushed yellow maize: 4 lb. 
\Vheaten Bran: 1 lb. 
Teff hay: ad lib. (about 15 lb.) . 

As the heifers matured the bran ration was increased to 2 lb. and the 
teff hay to 25-30 lb. per head. No green feed was given and they '"ere not 
put out to gTazing. 

During June, July and August every year maize silage was fed al 

the ratt>. of ] 0-15 lb. peT head per day and the hay ration was r educed. 

No minerals WE're feel to the cattle during the entire period of the 
observation. 

Further details of feeding and the analysis of feeds are given 1n the 
previous 1·eport (Quinlan and Roux, 1936). 

It was estimated that members of Groups A and B walkell 295 yard~ 
daily during the periods of watering and oestrous observations and they 
\H•.re exposed to sup_light for about t hour daily during those periods. 

The stonewalled kraal in whiPh Group C exen·ised during thn day waR 
50 by 68 feet. The kraal was exposed to sunlight 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. 

All rattle were dipped in a 14-dav strength arsenite of soda dip "·ben 
lleemecl necessary, more frequent dipping occurring during summer. 
The neeessary precautions were taken with in-calf CO\YS. 

Calves were allowed to suckle their clams thrice dailv during the first 
months aucl theTeafter twice daily. v 
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The calves were not permitted to eat the cow's rations and were g1veL 
their own concentrate or roughage rations. The calves ''"ere weanecl at 
six months of age when they weighed approximatel;y 400 lb. 

Climntic Condit1ion-s. 

'l'he altitude of Ennelo is 5,690 fC'et; the annual rainfall is approxi­
mately 27 inches, 90 per cent. of which falls during the summeT months 
of October to March. The summer day-temperatures are high, but the 
nights are cool. During winter the day-temperatures are mild t.o warm, 
but the nights are cold and frosty. 

Fuller details of rainfall and temperatures are gwen in the previou,; 
paper by Quinlan and Ronx (1936). 

Obsetvations. 

Oestrous observations "·ere made twice dailv when the groups were let 
out to water at 8.30 a.m. and 4.30 p.m. Ail groups were let out into 
a yard adjoining the stables where the cattle \Yere allmYed to remain for 
a short period to permit the stockman or the professional officer in charge 
of the Experiment Station to make observations. However, the examination 
was continued when the cattle were let out to the 'Yater trough in a larger 
~·anl. The time taken for the observations of the three groups was 
approximately 90 minutes a clay. 

Further details in connection with the oestrous observation and the 
;;ymptoms of oestn1s ff')vealed are given in the previous report (Quinlan anrl 
Houx, 1986). 

'l'he serving of Groups A and () was connnence<l when the heifer" 
were 31 months old; Group B heifers we1·e served five to six months later. 
A new bull was introduced whPu the hull in use heeame heavy or inactive. 

All animals were. under the constant supervision of a stockman or the 
Officer in Charge of the Experimental Stat ion, '"ho undertook all oestrous 
observations and supervised all services given by the hulls. 

Further details of mating are given in the previous report (Quinlan 
and Raux, 1936). 

All cows were weighed at monthly intervals, but not during advanced 
stages of pregnancy. All calves were weighed as soon as possible after 
birth and subsequently at monthly intervals. 

Discussion. 

The arder of the presentation of the data m tables is maintained as 
m the previous report. 

The most important aspect of the study are agam considerecl nuder the 
following sections : -

1. Dioestrous cycles. 
2. Age and weight at successful service at calving. 
3. Number of services required to establish pregnancy. 
4. Gestation periods. 
5. Birth weight of calves. 

All data have beeh subjected to statistical analysis. 
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I. Dioestro'IIS Cycle. 

Data with regard to the pe1·iodicitv of oe,;hus are given in Tables I 
to XI. An analysis of all dioestrous periods is contained in '-['able XII (a). 
while the frequencie~> of the- periodicity for eaeh of the eleYen periodt> are 
pre~entecl in '-rahles XIII to XXIII and a further analysis is contimH•cl 
in Table XXIV. 

Tt is seen that oestrous ohse1·vations were commenced when the heifers 
w en' 15 months old and they were cont inued throughout the period of the 
Jife of all rattle. some of whi<·h attained an age of approximately 13 years. 

Althoug-h a ll heifers exhibited t heir first oestrus hefoTe they were 24 
months of age, ronsicleraLle variation exists within groups with reganl to 
the ag-e of sexual maturity, as inclieated in the following- table:-

Group. I Iii I l6 I 17 ! 18 I 19 I 21) I 21 I 2:! I 23 I Total. 

'-rhe variations reflected in the above table are due to individual 
<lifferen c:es and, therefore, no significance can be attached to the differenu•s 
hE't"·een groups. 

The frequenc ies of the periodicity of oestrus given m TaLles XIII to 
XXIII (a) have been analysea and the rhie£ points of interest are as 
follow~:-

I 

u~~~er 1 18-24 1 25-37 I 38-45 1 46-59 I 60- 74 I 7.5-82 ~ 8~v:~d I Total. 
d-:tys. r\ays. clays. . rl!tys. clays. I da_vs. clays. : days. clays. 

-
N~;,,:,' oy:;~:': 6< I 6!3 30 I 81 I e6 I 26 I 16 i 21 I 88\ 

~i~~:[· -~~--::--:~-~-:-,-~:-1-~~-~-~-8-~-~~-1---

In the n boYe table the ~:~u bdivision of the period was based upon the 
C"oneentration of oestrous peTiods of specific periods in the granJ total of 
all g-roups during all periods and not upon a constant portion of time in 
clays. In the compilation of all periods for all groups (toJ1le not included) 
it was revealed that the mode was 20 daYS. 18(-) out of 881 clioestrom; 
!'ydes or 21·1 per ee1: t. were of 20 day ch1ration and the next highest 155 
or 17-6 per cent., \Y ere of 21 <lay duration. It is sren hom the ahoYe 
table that in 69 · 5 per cent. of cases the dioestrous cycles fall ·within the 
pPriod 18 to 24 daw;. 'l'ables XIII to XXIH (a) indicate that while 
dioestrous cycles of long duration, that is, periocls exeeeding- 24 days, occur 
uniforml:v during- the 13 periods of breeding-, most short periods, that i~ 
pPriocls shorter than 18 da:vs occur during the first periods, that is hefort 



J. QlJHiLAK, L. I~. ltOlJX, \\". G. VAK AS""EGEK .\KD ::.I. DE LAKGE. 

the animals were bred and again from the 5th period. During the second 
to the fourth period, no periods shorter than 19 days '"ere obser_n~J. It 
is also seen from Table XXIV that smaller percentages o± dwr strous 
cycles of long Juration oceurred during the same periods, seeoncl to the 
fourth period, or when the females wen: from 41 to 70 months old. 

Some differences between the groups receiving different treatment wrre 
discussed in the. pTevious repmt ({..luinlan and Rcmx, 1936). 

In that the periods between ealving and the suhequent suc r:es~ful 
serviees vary greatly within groups [Tables II to XI (a) J any comparisons 
between groups with re8pect to the. number of dioestrous cycles would be of 
doubtful value. 

2. Aile and TV eiiJht. 

The details of age and weight of the cattle at final service during eaeh 
period aTe given in Tables I to XI (a). A sunnmll>_V of the data is given 
in Table XIl (a). 

vVith regard to the approximate age at final service, there IS a 
significant difference. between groups "·hich is due only to the age at which 
the first successful service was given; no significant differences oct·uned 
after the 4th service. 

The weights indicate that the cattle were in excellent condition 
th-roughout the course of the experiment. In fact ~ome incliYiduals could 
he i!escribed as obese. 

:). The Number of Soer'IJices. 

Details of the number of services required to establish pregnancy arp 
included in the Breeding Summary, Table XII (a ) . .An anal:vsis of the 
data has estahlishe.d that there was no significant differPnre between Groups 
.\., B and C during any period nor betTI·een periods within any group. 

It is seen from the data that as many as 7, 9 and even 11 serviePs 
w_ere requirec~ to establish pregnancy. In some such rases " ·hen tlu• 
dwestrous penod was abnormallv long a retained corpus luteum was found 
upon examination and when the gland was expressed the cow showerl 
oestruH within three days. By exa1:nining the data in rrables I to XI it 
will be seen that individuals Tequiring relatively large numbers of servirf's 
one season to establish pregnancy, require only one or two services the 
following· season . A further summary of this aspect is presented in thP 
followi11g table: -

I 2 I 3 I 4 I n I 6 7 I 8 I 9 110 Ill 1 12 1 1~ j 24 1 Tot,_tl. 

Group A ......... . ~·-6 ~-~-2 _1 1- o i-I l__o___o_l_o__o_'_o _o ·_68 

Group B .......... 48 7 0 3 l 0 2 0 2 0 1 0 1 1 66 

Group C .......... 60 - 7 - 5 -;-1-ol_o_l_ol-o -o~-oi-o -o -o -o-74 
Total ............ . 157 2010 -!Ji-3f 1- - ;- - 1- - ;-- o- --l---o---1-~-1- -20, 
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\Yith r eo·anl to the number of pregnam·ies establi,.;hed , the data reveal 
no differenee~ between Groups A, B and C for calve;; born, abortions, or 
total number of pregnancies. 

4. Gestation P eriods. 
The gestation periods of each cmY in all groups for all penods ctre 

given in Tables I to XI. The mean periods for ench group are reflected 
in Tables XII (b), frequenries are r efl ectefl in Table XXVII. 

An analysis of the dat a has r eYealerl no signifif' ant differen ees between 
the g estation periods of a nY of the gToups in any of the exper imental 
period,, ;;igni:fi<·ant difference~ art' r eYenl ed when the gestation periodR of 
th e first three experim enta l JWriocls 1!)29 t o l !):j;j are <·ompaTe<l with tbose 
of th e remaining· periods 1934 to Hl41. Thi,; is r efieded in t h E' followiua: 
table:-

Periods I, ll , 111. Periods IV to Xl . Differen ces. 

. -\ ............ . . :280·08 (:24) Signific;~nt. 

B .. :280.:24 ( :2.~) :?76 . ():) 

c ............ . . . :281 ·08 (:~6) :276·04 (:16) 

All Groups . ..... j 280 ·48 (75) 27i. 40 (I 05) 

It should be pointed out that, from period ;;even onwards, t he data 
hecom e more limited, hence too much weig h t must not bf' attached to t h e 
flnduatiom; from th e seYenth periorl on"·aHls. 

5. Calves. 
Details of the calving of each animal are g-iYen in Tables 1 to XI (a). 

A ,;ummary i,; pre,ente<l i11 T able XII (b) and a comprehensive tabulation 
of all calving and r elated duta has been nwll e <.~n cl giYE'll in Table XXY. 

An analysis of the data has reYeal ed: -
(a) 'Jlh ere is no significa nt diffenm('c with respert to birth 11·eight 

of culves of G1·oupR A, B and C " ·ithin any periofl. 
(b) There is a tendency for lighter cahes to be horn " ·ith :.t<lva.n(·ing 

age of eo" ·s . It was pointe.cl out a bon t hat g estation pE'riofls 
become shorter during the late-r periods . 

(c) 'l'here is no ::;ignificant clifferencc lwtween Uroups A, D and C, 
with respect to sex of calYes, nor is t h ere anv evidence thut 
t h e sex-ratio alters 11·ith advancing age of <"OWS. · 

The period between cahing and the first su hsequent oestru s 1;; 
important in th at it affert.s th e optimum number of calves boTn during 
any row's life-time. E xcept for differen ces between Groups A and C und 
B an d r during the Recond period no significant cliffe rences existed [Table 
XII (b) J. It is likely that clifferenres wi th in g-roups are so large that 
diffE'rences hehYeen groups disappear . 
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There a:re also no differences between groups with respect to the length 
of the. period bebYeen calving and the last oestrus or the ne.xt o;uccessful 
service. While a few calYes of exceptionally light \\·eig-ht 34, 37 · 5 anrl 
43·0 lb. were bom, the very great majorih· weighecl over 60 lb. at birth 
ancl in several cases calves weighed over 90 lh. 

It is lllost important to note that only a fe''" cases of difficult calving 
were expeTienced and these were not Sf'rious. Also only a few cases of 
retention of afterbirth were encountered . under the enforced envir<m­
mental conclitionR difficulties at parturition anrl "·ith the expulsion of the 
foetal membranes were visualised, but the sound state of the g-enital traci, 
maintained by the hygienic precautions taken, npparently oln·iated thf'Re 
difficulties. 

6. Svmmary of the History of Reznoduction. 
'I' able X XVIII is a summary of the most important aspect;; of tlw 

reprocluctive lives of the cattle in the experiment from the age of 15 mouths 
to approximately 13 years. 

The avemge age at first eah·ing \Hts npproximateh· 0 · 5 years . Thref' 
cows died shortly after the. commencement of the exper:iment OT after their 
first calves were born. The calving data are condensed in the follo,\·ing­
table whirh reflects the frequencies of the number of calves horn out of 
individual co\\·s; the numbers of abortions are included. 

Frrqvencies of the Numbe1's of Calres Bont. 

I 0 I 'l I ~ I ' \ - I n 'j 7 S !) I ',() Ill I Total I Abor- I Tota( I - I ·> ~ v u Calves. tions. I pr<>gnan-
____ :....1 -------'---------------'---'----'---'--- c1es. 

Group A.. 1 I 1 I 0 I 0 0 I 0 3 0 l I 2 1 66 " tiS 

8 G7 Group B.. 0 II 0 I J J ·' : 0 1 1 l 2 ] I) 

Group C.. 0 1 0 / 1 l I l 
1 

0 l I 0 I 4 i 1 1 0 I 61:\ 5 71 

Al1Gro;-;j1-j2-,o-,2-,3- / 2-,3- j2-j2-/s-/3-j1--IH1_/_1;--(-2o6-

Three cows died after being in the experiment for a relatively sh m·t 
pe1·iod while others died after producing 3 or 4 calves. The cows that 
remained in the experiment up to Nov. 1941 produced from 5 to 11 calves. 

In view of the fact that the stabling conditions must be considerf'cl to 
have been somewhat cro,Yded and the cows were not dehorned, the number 
of abortions which must he considered as accidental is not high. 

The following table indicates the frequencies of the periods hehnen 
calvin gs in months : -

Group A ...... . 0 0 2 0 0 0 58 

Group B ...... . 0 55 

Group C . ... . . . I 0 60 
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T he short periods of four to eight month~ are due to abodion,;, while 
t he nonnally long periods m·e clue to bilure of c;OlH:eption. As stated in 
tlu~ pre1·iou~ report, COIYS wer e served <l pproxmwtc-•ly three mon th s aftn 
l·ahing. 

Table XX\' lil shows the. cause of death of the ill(livitlual c·u'"" in eac·h 
group, tt nd abo t h e condition of _the OYtuie::; and the statt' of t h t' utt'rns, 
pregnan t or non-pregnant at t he hme of deat h. ln Group A t iYO co11·::; chetl 
of pucmmonia, 0591 at 33 months, sl aughtered ·in e.l'tremis , ancl 3596 at 
] 39 mouths. CmY 3592 clie.d of septicaemia following u terine prol apse at 
-:1-6 months ancl c·o1Y 3593 from sapraemia at ] 12 mont h::;. 'fhe remaining 
s ix c·o 1Ys 1\'el e ,;laughtered at ] 68, 171 , 124, 176, 175, 124 mort tho; 
respecti ,·ely; of t h ose slanp:htered cluriug nclYancecl age four sh o1Hcl 
cYstiC' ovnrie~ , one COIY, aged 171 monthil, IY<.I S pregntwt, and one co\\· aged 
1'15 months shcm·ed nor mal g·enitalia, but IYa ,; non-pregnant. 

In (it oup B c.;ow 3602 cliecl of p11eumonia at ] G5 mouths , ;JGJ 0 of 
;ma pln ,;mo~is at ] 7 mouths, 0G05 of redttl st t-nosis at 8G months, aucJ 3608 
of collapc<<', follo"·ing partm·ition, at 11 8 month~, thP n•ma ining· six <:ow;; 
\HTe sLug· ltter ecl in adnmcpr] age. T11·o \YeJ·e pregn ant IYh en ,;laughterecl 
at 171 n t n!lt!l~ , one slaughter ed nt 159 months, bec-ause of l'ecta l ste11 osio;, 
;;howr·d c;ysti c ovaries, three abo ,;hrmecl c·ystiC' OYarie;; at 124 month~ . 
T h e remaincle1· sho1Yecl llOl'mul g·euiblia, but " ·ere non-pregnant. ln 
thonp C, cmY ~~615 died hom natural c;a u~; e~ at 28 months; 11o post mo1te~n 
" ·as m acle; co11· 3618 rliecl from traumatiC' peTicmditi,; at 80 llHmths a])(] 
;)618 clierl fronJ dy,tokia at 172 mont lu;; of th e· remaining ,;even ,;laugh h•rerl 
nt 12-!, J !JO, 124, 175, ] .10, J 75 , 171 months, four sbo1Yerl cystic oyaries, 
1\·hile thre.e sho1\·ecl normal genitalia hut IYer e nolt-pregn a11 t. 

21 UO\n; liYed to an advanced ag-e, ]24: to 175 mouths, tlu ee liYed 112, 
117 and 118 months r espeetively, six cl ied of Hatm al r·<nlses at 17 , 28, 33. 
-±6, 80 and 8() months . This longevity can 1Je c·on siclerecl sntisfado1y nnrler 
t h e ('onrlitions preYuiliJtg on the hig-h Yeld i11 South Ahica. ln fad th e 
a1·eragp expedtition of life fo r exog en on,; cattle ancl their gTades c·om parerl 
IYith the indigenous afrikander, when 1 llll under Yelcl conrlitions, is 
('O nsid e.rahh · shorter. The pTotection giYen t he r·:tttle hY the m a nagem ent 
rl nring the observation iHCl'Paserl thei1· t'XJWdaiion of life and their 
prod udi on . 

It 11·ill h e ohsen ·ed i·hat thelt' was a number of (' 0 \Y ~ i11 achanc.;e(l ag-e 
'"hich sho\Ye.d cystiu deg-eneration of the m·aries. ln seypJ·td eases it '"a~ 
ahen cly estahlishecl at 12-t months. 'l'he pre- cli ~po:sitio 11 to this patholog ical 
onnian change would appear to h e increased \Yith achanl'iltg- ng-e . 

CoxcLrswl\ s. 

1. '.!.'he effects of a dry ration, hi gh conclihou, and t h e reshic· tion of 
,;unlight, and exercise upon sexual adi1·ity aud reproclurti011 of beef females 
han• heen studied. 

T he observations 1n•r e conducted on :w grade (mostl~r h alf-hn-•d) Sussex­
Af: ikan cl e r fpntales. 'l'he exp e:riment \Yas connnen ced " ·h en t he heifers 
\\"<'! P ] f> .months olcl ancl its duration rxtencled over a continuous period of 
app roximately ]:\ years . A small number of the ani 11 wls was eliminatecl 
~oon after the connn enc·pmeni of the experiment , lmt GO per c·ent. r emainPcl 
nnclPr observations for 9 t o l 3 yeaTs . 'fhe peri ocl of t h e experiment inclncl e,: 
12 calving-s. 
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2. VYhen a dn ration cow;i,:ting of maize, \Yheateu bl'au and tdf hay 
was fed for nine n~ontb:; of eclch :ye.a'r and mai;~;e silage of goocl quali-ty wa:; 
added during the 1·enwiuiug tlnee months of each year, Yery satisfaetorv 
results nf gTO\Yth aurl reprorludion \\·ere obtained. 

Beef heifen; hom the. age of 15 months attained a i'Juti:;fadOiy mean 
weight of approximately 900 lh . at maturity or when about :2-± months of 
age. 

Mature animal~ mainbiued good condition on the ration and they \\·en 
able to aequire eonsiderable weight clm·ing the pregnaney periods in mo,.:( 
case;, Te.~nlting in very high f'on(lition. 

Sexual mahuit.y \\·a::; renehed hefme the age of ·24 mouths and sexun ~ 
activity and reproduction cannot be said to haYe been affected aclYersely by 
tlw treatment. 

~i. High conclition eaused no ill-effeds upon general health or the 
reprodudio11 processE's . 

;·W pt•l· cent. of the CO\Y,; lived to the age of 14·4 years. 

'l'he total pregnaut'ir;, were 20G, ] 91 eahes " 'eTe bom, 15 a bortion,; 
Ol:Cll!rerl. ThE' meun calf production of all groups \Ya::; (:)·4 pel' CO\\'. 

4. 'l'he re;;tridion of ,.;unlight allCl exen:ise iu no '"ay cletrimenbll;· 
affederl tb~e health, gTO\Yth and Yigonr of heifers <ctncl cow;; lwing feel dry 
rations. 

TheTe \vas no significant rli"ifelell('P in the body weigh ts of the 
comparatiYe Groups A and C whic·h attainerl 9;)7 · fl anrl H95 · 9 lb. at the 
age of 31 months respective!;· . 

The onset of maturity \Yas uot delayed . Fp to the age of 31 months, 
m prior to heing bred, a larg·e num her of dioestrous cycle:; were seen to 
haYe beE'll experienced by the heifers receiving restricted sunlight awl 
exercise. The mean num1er oi dioestrous cyr·les experienced by the 
restricted groups was 15 · 5 as oppu,;erl to 1:! · 2 in the unrestricted group. 

Considering all gToups, the. mode of the period of dioestrus was 20 days, 
and, although cycle" as short as J 0 days and as long as ] 23 da_vc; \Vere 
experienced, app1 oxilll ately 75 per cent. of the rlioestrous rydes fell bebYe<>JJ 
18 anrl 23 days. It appears that as the agE' of the animals adYanced under 
the treatment en forred the pen· en tage of clioe;;hous c,vdes behYeen ] 8 to 
23 days derreased. 

Considering all gToups for all periods, during which time 881 
rlioestrous cycles WE're ohsened, the mode was 20 days, 21·1 per rent. being 
of that duration. In 69 · 5 per f'e11t. of rases the periodieit~· of oestrns was 
18 to 24 days. 

5. A restriction of sunlight and exerei se r1 id uot E'ffect the period 
between calvings. 't 

In all groups for the entiTe experimental period in 44·5 per eent. of 
cases, the period between calvings was 12 months. 

1n the. restricted exercise group in 51 ·1 per cent. of eases the periorl 
exeeE'cled 12 months whereas in the gTonp recE'iYing exercise the equivalent 
figure is 50 per cent. 
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Gene-rally oestrus was observed to occur 15 to 21 days aft0r calving. 
Although, in the majority of cases the periotl of absence of oestrus was in 
the vi<.;inity of GO days, many cases of over 100 days occurred and cases of 
even over :ZOO days were encounte.red. 

6. Restricted sunlight and exercise had no effect upon conception rate. 

In the restricted group, 72 ·1 per <.;ent. of co\YS ''"ere impregnated by 
one servi<.;e, and the equivalent figure for the inrestricted gmup was 81·1 
per cent. 'l'he percentages impregnated b:· 1 and 2 senices is 80·9 per 
cent. anfl 90 · I) per r.ent. Tespectively. 

Com;idering all g roups only 5 · 8 per cent. required morp tlum fom 
,;crviees to est a hlish p1'e.gnancy. 

7. The l engths of gestation was unaffected by limiting sunlight and 
exercise . 

The mean gestation pPriorl up to the age of 6 years wa:; 280 · 5 days; 
g'estation periods dming later periods 01· in older cows wa f; 277 · 4 clays, the 
rlifference being- significant . 

8. Unrestricted exercise and f:> mllight did not 1·efle<:t any arh an tagP 
upon the weight of cah-es produced. 

A suspirion exists that the use of different hulls during the eourse of 
t he experimen t influenced the birth weight of the cah ·e;; during clifterent 
periods. Considering all groups, few calves born weighed under t h e GO lb. 
at birth, while weights up to 99 lb. " ·ere I'ecordecl . 

'l'here is a tendency for lighter calves to be horn with advancing age 
of cows . 

9. High-<.;onditione.d heifers, unrler conditions of restric-ted sunlight an d 
exen:ise, showed no tendency towards abnoTTnal RPxual actiYity wheu 
breeding \Yas delayed until the h eifers were 35 months of age, that is, the:· 
calved down at 44 months of age.. 

'l'h e reproductive functions and regularity of calving ''"ere unaffected 
by such delayed breeding. 

The disadvantage was that, over the lifetime of t he cows, onlY 59 
calves were obtained as compared to 6G in each of the groups bred six months 
eaTlier. 

10. The environment enforced appears to improve the expectation of 
life and reproduction of beef cattle on the high velrl of t he 'l'ransvaal. 
'l'his is, no doubt , due. to protertion hom rolrl and ticks, as well as from 
rliseases, such as contagious abortion and trichomoniasis, affec-ting' the 
genital tract. 

11. There is a predisposit ion to the de,·elopment of cystic degeneration 
of the GTaafian follicle during adyancing age in cattle maintained under 
t he environmen tal conditions en forced even when they are protected from 
genital infection by suitable hygiene. 
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