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ABSTRACT g

A two-year study was undertaken to evaluate the effects
of age at weaning and type of housing oh post-weaning
performandb of beef calves d¢ three different breed-groups,
namely Hereford Crossbred (Hxi{lBeef Synthetic (SY) and
Dairy Synthetic (SD). A total of 376 bull calves were used.
Records were also analysed to determine the effects of
weaning treatment on subsequent cow performance
] Calves were weaned October 1 (ear1y) or November 1
(1ate) averaging 156 and 189 days: of age, rbSpectively
Following an ad justment period of 4 weeks, the calves were
fed a concentrate ration ad libitum for a period of 140
' days. During,xhe-period between the two weaning dates,
ear]v»weaned calves gained at a significantly higher rate
(0.39 vs 0.13 kg/day) than‘their unweaned contemporar ies.
The performance of the two groups during the adjustment
period did not differ. ) “ }/ |

Two different compar isons during the feedlot trial were
performed Average daily gain during the 140 days *&
immediately following the adJustment period differed
s1gnificant1y between the two weaning groups (1.58 vs 1.76
kg/day for early and late weaned animals, respectively).
) Late weaned animals consumed significantly more feed (9 7
uﬁ Vs 8.7 kg/day), however, feed efficiency was not affected
N by weaninghtreatment Invthe second comparison -in which .
the performance of the two weaning groups .was compared
, during the period in which the late weaned ca]ves were on

v
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the feedlot B AP ‘late weaned animals gained more (Pg.05,
1.76 vs 1.81 kgl and had @ better feed efficieny (BeDS,
5.4 vs 5.9 kg o feed/kg of gain). Daily f:Lﬁ'-? _-;ion,.

- however, was nearly the same between the two groups'(
9.7 kg). Health status and mortality, as well aS\carcass
characteristics, were not influenced by weaning treatment.
Following weaning, half of the calves were housed with
access, to an overhead shelter (sheltered) while the
remaining animals were kept in an open feedlot and provided
with only a windbreak (unsheltered) . Overall, sheltered
animals gained at a significantly higher rate than their

unsheltered contemporaries (1.72 vs 1.65 kg/day) during the -

140-day long feedlot trial. A stepwise regression model of
average daily rates of gain on weather conditions, into
which 13 climate parameters were entered{ did not provide
any consistent pattern with the-exception of average daily
temperature, fluctuations which proved to be a significant
factor in both housing groups in the first year.
Temperature variables explained a greater fraction of the
total variation of gain;in sheltered animals compared to
unsheltered animals in both years. Feed consumption and
efficiency did not differ between the housing groups (9.7
rvs 9.6 kg and 5.6 vs 5.7 kg of feed/kg of gain for
sheltered and unsheltered animays, respectively). Health
.,status and mortality were not <¥fected by housing type.

In all analyses of average daily rates of gain,
breed-group proved to be a significant factor, with Si
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bulls growing at a faster rate than HX and SD. 51gniftcant
differences between breed-grcups also existed i carcass
traits. | L

The analysis of‘cOw performance revealed e significant
difference in average daily rates of gain in the per iod
between the two weaning dates. Overall, early weaned cows
did not experience any weight change while late weaned dams ¢
lost 0.48 kg/day. Calving’perfcrmance in the year following
the weaning treatment did nat differ between early and late
weaned dams. -

The analysis of calving records of heifers showed that
- the weaning treatment of heifer calves djd not affect their

subsequent reproductive performance

vii
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1. GENERAL INTRODUCTION .

~ Few studies have been conducted to investigate the
effects of early weaning of beef calves on their subsequent

'post-weaning performance. This is surprisingvconstdering

that there are a number of potential_benefits, which co(hd
be dertved from weaning calves eartier than at the standard
age of.seven to nine months. - o

It is well known}that milk production of cows is

genera11y low in late summer and early fa1] particularly

’durtng ttmes of drought or feed shortage. and as a

consequence, ‘the genetic potential of calves‘for growth is

 often not fully realiied. Calves born in late winter or

early spring»can, therefore, be adversely affected by the

| \level'of nutrition during late summer or early fall due to

a decIine in pasture product1v1ty This is especially

ev1dent in times of drought and hot climate conditions when

) the productivity of pasture plants adapted to a co1d

*cltmate dec]ines sharp1y

It has also been suggested that feedstuffs are more

.efficiently ut111zed when consumed directly by the young
’anlmal rather than indtrectly as mi]k after gotng through

d1gestive and metabolic processes in the lactating dam.
There is also some evidence which 1ndicates that calves

'galn more effictently and overall feeding cost for cow and

calf per kg gained can be lowered when calves are weaned

.ear1y and maintained at a high rate of gain, while their

1
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N ’ J,“‘f,' ’_._' | ;. 2 '
dams are kept at a maintenance levei.‘li\n"add‘itiona‘lh ' |
benef it of early wean ing oould be realized w1th‘cul1icous,
by selling them eerlier'or by giving them_adeouatevtime on
'pesture'to regain some of their weight loet during |
lactation. o . |
\-_ Another advantage of weaning calves earty 15 thggJit
"rc0uld provide the producer with the opportunity to |
precondition his oalVeet that 1$ to gtve'them time toa
.adjustvto tne change in feed and environment. It has been
suggested that. such a practice could result .in a higher
’financiai'return as a calf, which has‘already overcome the
7stress of weaning, been giveqya}l necessary vaccinations -
and might be heavier as e»result of early weaning. might
represent a more desirable product to the feedlot
operator

As a result of ear]y weaning, stock1ng rates of cows
oould be increased and available pasture could be’ ut111zed
by a greater number of cows, which could increase the
_financial return from the land. | | a
| 1t N& apparent that the age of the calf at weaning will
to some extendlinfluence the perforhance of its dam: EarIy
weaned COWS would return earlier .to estrus and m1ght heve -
shorter oalving interva]s Furthermore they would have the
opportunity to increase thetr weight before the onset of
winter, which might lower their maintenance oost during the
win%er and result in heavter and stronger calves in the

following calving season.



‘ | : - ; 3
The efficiency 6f beef production can be 1nf1uenced by,

~ another factor namely the usually cold weather experienced

during much of the winter in Canada. This is particularly
evident dn most of western Canada, where temperatures can
remain very low for extended per iods of time. In
traditional management systems{ feedlot cattle are
maintained in open_pensaduring‘the winter, in most cases
with Tittle more then a’w1ndbreak for shelter. -
_The effects of exposure to long cold speIls“are well

known. Lowered digestibility of feedstuffs has been
reported, suggestlng that temperature can influence rumen
funct1on probably by increasing the rate of passage of *
feed. Also there is usual]y an adjustment in the energy
exchanges of the animal in response to decreasing
temperatures As the animal is subjected to a colder
. env1ronment it tends to acclimatize itself to the
1ncreased heat ;loss it exper1ences by raisrng its heat
.product1on ‘which leads to an 1ncrease in its energy
requirements. | |

Housingbfeed1ot cattle in pens wjth access to‘a simple
overhead she1ter could provide them with a warmer and drier
env1ronment wh1ch may result in a reduction in radiant
heatloss and, thus, 1oLer energy requirements.. "

The objectives of this study are, therefore, threefold
1) to determine the inf luence of age at weaning on calf |
performance during a‘140-day feedlot.trial, as well as

Iifetime performance, as assessed by slaughter and carcass



4
. characteristics; 2) to investigate the effects of weanind
-age of the calf on the subsequent performance of its dam,

particularly on her wéight‘changq and performance during
 the following calving season; 3) to assess the effects of
proviaing a simple overhaad shelter for growing;?eedlot
cattle on rate of gain, feed gfficiency and slaughter
" charactertstics. : | "iwu%‘ |
It was also hoped that this stu&y wo&ﬁ&;provide{some
Nq‘jpsight into pqssible differences in response to the

imposéd'treatments as a result ©of genetic differences

between breed-groqbs. -

{
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I1. EFFECTS’UF AGE AT WEANING ON POST- WEANING
PERFORMANCE OF BULL CALVES

.‘)

I1.1. INTRODUCTION

The fact»that calves can be weaned at‘a very young _
age has been demonstrated in dainy calves for a long time.
Dairy calves are générally separated from their dams afterg
only a few days and ;aised artificially, without adﬁarent
adverse effects on their overail performance.. Far less is
known about fhe effects of weaning beef calves at a younger
age than the &sual age of seven to riine months.

It is well est$b1ishedythat growth of the yéung calf is
greatly dependent on its dam’'s milk production. Gifford
(1949) found corre]atlons between dam s daily milk:
production and calf weight to Be .BQ+_.71, .52 and .35 for
the‘first, second, third and fourth months of laptafion,
respectively. Correlations between the same traits for the
following four months were smaller and nonsignificant.
Therefore, the growth potential of the calf may not be
maximized by continuous nursing of the dam beyond.four
months of age. Neville (1962) and Rutledge et al. (1971)
attributed about 60% of the variation in wean1ng weights of
calves to the variation in milk produdtion of their dams.
Jeffery ot al. (1971) determined’ the regression
_coefficienfs of pre-weaning performance on mjlk yield (kg)

5
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to be .05 and .06 kg for ayeragq daily gain to weaning and
8.4 and 10.9 kg for wean ing weiqhts Butson et al. (1980i
found that by far the greatest percentage of variance in
average dafly gain was explained by the variance in milk
yields. These workers conc luded that an ihcrease of 1 kg in
average daily milk yield was asseciated with 7.7 kg
*increase in weaning weight, which is considerebiy higher
than the response reported by Marshall et al. (1976) ‘for
the traditional beef breeds. Correlation coefficlents
between mi 1k yield'and average daily gain have been
reported by Furr and Nelson (1964), Gleddie and Berg
(1968), Melton et al. (1967) and Wilson et al. (1968) and
range from .58 to,.85. |

Thus, the infiuencedof mi1k production of the dam on
w%he rate of gain is apparent and must be kept in mind when
investigating alternative_wéahing systems..

Most studies on post-weaning peﬁformanee of'eariy
weaned beef calves indicate that beef caives'¢an be weaned
as eariy as two to three months of age without receiving
any additionai milk. Development of rumen frmction in ‘
calves occurs rapidly when the animal starts eating solid
feed and depends largely on fthe presenée of such feed in

“the rumen. Work by Preston (1860) with dairy caives‘showed
that age and weighi of the calf at weaning inflgence its
abiiity to increase dry feed intake in response to the |
nutritional stress of weaning and to withstand that stress.

The severity of the stress imposed is also largely—
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determinediby the level of dry feed'consumptlon attained
before weaning, and the abruptnees of the weaning pneoess
Hodgson - (1965) found that early weaning of calves resulted
in a considerable 'reduction in their growth dur1€6 the 4
weeks following weaning, the severity of which was
inversely related to the age of the calf at weaning, yet he
did not find any differences in overall post-wean ing
performance between different weaning treatments. '

In an early investigation, Green and Buric (1953)
compared the performance of calves weaned &t -either 90 or
180 days of age from.!eengnb to one year of age and found
that there was no sign??Teant‘difference in the rate of
’gain'between'the two groups. Although ear ly'weaned calves
had a lower aQerage weight at the time of late weaning than
those weaned at 180 days of age,. this difference had
virtually disappeared by the time the animals were one year
old.. The correlations of'age at the start and gain during
the following period were on]y -.007 and - 001 for the 90-
and 180-day groups, respective1y

Williams et al. (1969)-reported results of a study into
the effects of weening calves at 3.5 months of age versus
the standard age of 7 months. A eomeerison of performance
_of weaned and unweaned calves between 106 and 203 days of
‘age showed that early weaned animals were 29.5 kgvheavien :
on day 203, hONeQer, the yearling weights differed only py
3.4 kg in favor of early weaned calves. It is noteworthy

that the rate of gain for the standard weaned calves
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increased almost constantly f.ollouipg weaning while that of
their early weaned contemporaries dqu‘nod as tho{ feedlot
trial progressed. No signi fiqant ,‘divfferenoo was observed
with regard to carcass quality. These workers concluded
that the 1ive value per hundr;édﬁeimt was greéater for the
early weaned animagim However, uithout considering any -
offocts of weaning yla"to on the fead costs of the dams, the
net returns f'pvor;sﬂ the late weaned group bacausa of their
initia) lower feed cost.

Aftken et al. (1963) compared early and late weaning in
two experiments using twin calves. Late weaned animals were
given whole milk for 16 weeks in the first.experiment and
" milk replacer for 12 weeks in the second jexperiment after
whidh time they received a low roughage, hid’\ concentrate
complete milled diet. Their early weaned contemporaries
~received the same diet but wér;e weaned at three weeks of
aée. Live weights at slaughter were 368 and 367 kg for
oarly and late weaned animals in expargimeht 1, and 360 and
362 kg in experimaﬁf 2. Carcass traits, such as grade,
weight and fat thiokness were also.not affected by weaning
treatment. - o

Glimp. (1973) ‘conducted a study in which calves were
weaned at-56, 112 and 168 days of age. Half of thé animals
were fed a low,‘the other half a high energy diet. He
‘ooncluded that neither- type of diet nor weaning treatment
had a simiﬂmt mﬂm on 224-day weight, and that the
diffcrenon,.z which hld'm»iatqd at this age, had disappeared
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by one year of age.
A similar study by Bailey et al. (1975) into the

effects of weaning calves at eight vs. ten months df age ‘

w

and the influence of quality of grazing on subsequent N
growth performance, indicated that early weaned calves can
grow faster than their late weaned mates, provided their
hutrttiona]-requirements are met. Calves, which were plicod
on poor grazing after-early wean ing had siqnlfiCantﬁy lower
1#veweights at 12 months of age than either the well fed
early weaned group‘or the late weaned group. The authors

" concluded. that early weaning 1s‘an aiternative to poor
grazing conditions, but that it is essential to provide a
high feeding standard if the calves are to grow at their
full potential.,\ | (

\Harvey et al. (1975) reported the results of a 3-‘year
investigation of the inf luence of salt level- and varying
stocking rates on the performance of early weaned calves |
fed concentrate on pasture. Following the grazing period
the'qnimals were kept in a feedlot fo monitor their further
development. These workers also concluded that neither the
use of salt t6 1imiT concentrate intake nor variations in
stocking rates resulted in any marked increase in the
contribution of forage to‘gain._gverage daily gains were,
however{ significantly 1ncr6ased in early weaned calyes
receiving diets with either 0 or 5% salt. Those fed the

diet containing 10% salt gained similarly to the controls

—~ which remained with their dams during the period between

’
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’7“the two*weaning dates During'the feediot‘trial average

daily ratas of gain were inverse]y reiated to the pasture v

gains resuiting 1n very similar slaughter weights Control

foaives and those Qeceiv1ng the 10% salt diet prior to their
feediot period gained SignifiCantly faster, No Significant

r'differenoes ih carcass chara&teristics as a resuit of

| fsummer treatment were obsegwed ,

B Richardson et al. (1978) studied the effects of weaning

Eca]ves at 120 and 210 days of age on: pre- and post- weaning

| performance These 1nvestagators conciuded that weaning age

1nfiuenced conformation score, which ranged from 3 to 17,

\.when assessed at approkimately 210 days of age. Overa11

,caives weaned at 120adays of age had a higher conformation ~

.score by 18‘points -and were heav1er than late weaned

; animals {205. 6'VS' 195'5 Rgi There was however also a =T
significant year x weaning treatment 1nteraction 1ndicating
1that the magnitude of the difference betweeh the treatments g‘

- depended on olimatio and pasture conditions Yearling

) (&
- weights of the two groups of caives were similar, 'thch is

- in agreement with most of the otheg studies _
) Nev111e and McCormick (1981) weaned calves at an k .
‘average age of 67 days after which they were fed either a |

}'f’concentrate mix on pasture or a compiete diet in. feediot"

S

) untii they were approx1mate1y 230 days of age"Their P
‘j performanoe was then oompared to. that of calves whioh had
- remained with their dams during th1S time Resuf%s of this
\rgstudy indioated that the eariy weaned calves in the feed]ot
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gained 1 04 kg,‘those on pastuve 0.96 kg and thosgbwhich
had rematned with thetr dams 0.85 kg/per day resultingnin
230- -day weights of 256 kg, 238 kg and 223 kg, Respect ively.

@Somewhat dtfferent results were obtained by But ler- Hogg
et al. (1981) who reported the results of a Scottish study
in‘whtch steeF% were either weaned at 7 or 11 months These
e workens concluded that the maJcr effect of early weaning
was to reduce the growth rates by 30 to 35% (0.3 kg/day)
during the per1od in which late weaned calves were still

suck1ing th91P dams. After the normal time of wean1ng. 5
‘however , early weaned calues tended to grow faster but
‘this dtfferehce in growth rate was not svgntflcant
ObservatIOns made on gra21ng time of ca1ves and milK
productlon of: cows suggested that the h1gher growth rate of
the suckted calves was due to a htgher tota1 energy 1ntake
assoc1ated with thelr m11k ccnsumptton After a 138- day
f1n1sh1ng pertod early weaned steers had 1tghter hot |
-carcass wetghts and a 1ower dress1ng percentage compared .

o w1th those weaned at the norma] ~age. These ftndtngs are in

agreement w1th results nepcrted by Powell (1975), who found .

sa neduct1on of 21% in growth rate in hts early weaned
animals, a]thcugh both reports are . in. dtsagneement with all
| the aforementtoned studles Th1$ is not a contradictton tn
itgelf, but an 1ndtcatlon of the interaction of the
management system w1th the weantng date.
Results of a number cf less detailed studtes into the
‘effect of ear]y weantng are available, many of these are

Ll s
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investigations into the nutritional requirements of young
. calves. Swart and Swart (1965) conducted a study on calves,
which had been separatgd from their dams immediately after
birth. They compared the‘performance of caives,-which,were
fed whole milk or milk'repiacer for three months with ’
~ calves which had received milk replaCer'for.oniy three
" weeks followed by a calf starter ration' These workers
_ found average weight gains in the first three months of
'66 0. 55.3 and 46.0 kg and for the foliowing 5 months of
168.7, 153 3 and 159 2 kg resuiting in 8- month iiveweights
:fof 272.6, 248: 6 and 243.1 kg for the animais rece1v1ng
whole milk, miik repiacer and calf starter, respectively
These results wou]d suggest that there ‘is a limit to how
eariytcaives can be weaned and that weaning°befcre this age
lmay resuit in'a‘setback to their overall perfdrmance, |
These' studie_s- suggest that there is a ccns,iderabie,
range cf age at which‘ca]ves can be weaned and be expected
vtovperform as we'll as those weaned at the’standard"age}
tHowever,'it is also apparent that the success of an eariy
weaning system depends on the post-we'aning ‘inanagement and
factors such as the quaiity cf aVaiiab]e_feed:haveto be ]
considered. |
The question of whether eariy weaning is an economicai
iwanagement practice depends on such factors as availabiiity”
of grazing pasture for cows the possibility of redUCing
\ supplementary feeding of COows and management cost to offset‘

calf cost Nev111e (1970) suggested that in a
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salving'program available feed energy is.

January-Februa
far more efficiently utilized if calves are weaned at 3 to
4 months -of age and fed a high quaiity ration for maximum
gain. Consequent]y, the pasture couid support a greater
*number of cows He also concluded that assuming the early
weaned calf gained considerabiyﬁﬂore than its unweaned
counterpart (1. 5vs 1.0 kg per day)(Jthe energy cost of cow V
and calf wou 1d actualiy be lower if the calf is weaned '
early, ,due to iowered energy requirements of the j .
’non lactating dam and thegnﬁgher and, thus, more efficient
rate of gain of its offspring. Williams et al. (1969)
cdncluded that due to inereased rates of gain early weaned'
calves represented the same cost of gain as their late :
weaned contemporaries | |

o The present study was initiated to obtain more} L
‘information on the effects of early weaning under Alberta
-management and climate conditions It wa&xpected that |
this study would prOVide further information on the
inf luence of age at weaning on feed effiCiency and

consumption, general herd heaith and carcass quaiity



I1.2. MATERIALS AND-METHODS

This study was conducted during two consecutive years
' ' L " _ ' ' ‘

at the University of Alberta Ranch in Kinsella. A total of

376vbu11‘caives. pd?n between Merch and June of 1984 (193)-

and 1985 (183) were used for this experiment. The animals

""belonged to three breed-groups, Beef Synthetic (sY),

: developed through a synthesis from Angus Charoiais and

- Galloway breeds; Dairy Synthetic (SD) consisting of

Hoistein, Brown Swiss and a»number of other breeds and

Hereford Crossbreds (HX) (Berg and Peebles, 1983). o i

“In each year, the calves were randomized into two
greﬂps; one weaned on October 1 (early weaned~greup)}.t
‘other on November 1 {late weaned group). Foiiowing‘weaning,
all animals were subjected to an'adjustment period;of four
weeks (for time schedule refer to Appendix 1). During the
first week theyaﬁere offered only hay, to which increasing
“amounts of the finishing diet were added until the latter
‘constituted 90% of the feed intake. From this point on the
~animals were offered their finishing diet ad 1ibitum, which
cons1sted of 63% bariey, 22% oats, 10% alfalfa and 5%

-
canola meal resuiting in a diet with a protein content of

. 13% (Appendix 2). , - .
During the 140- day feedlot trial following the
i‘ adjustment period all animals‘were weighed every 28 days
| and their weights were recorded Records were also
maintained on feed consumption straw requirements for

14
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bedding and the occurrence of health problems as well as.
any other mishaps which might have been caused by the age
at weaning ’ Lk o

Early weaned animals remained in the‘feedlot an"v
additional 28 days, to allow a comparison between early and
lglate weaned animals of the same age. Thus for the analysis
'.‘of rate of gain two comparisons. were made one between the
| two weaning groups in the 140 days of the feedlot test
‘immediately following' their respective adjustment period,
(end of October to middle of March for early, end of
November to the middle of April for late weaned\animals)
| ‘the other during the time which constituted the feedlot
~ trial of late weaned animals (end of November to the middle
~ of April).
‘ Following the feedlot trial, all animals remained in
the feedlot until reaching a desirable degree of finish, at
which time they were weighed again and shipped for
" . slaughter. | |
| To assess the possibility ofdlong-term effects of age
- at weaning, carcass data as recorded by graders of
Agriculture Canada, were analysed. Due to the time '
limitation, only slaughter records of the first year of the
trial (1984/85) were evaluated for potential treatment o

effects

Statistical Analyses
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‘ Least squares analyses of variance and covariance for
unequéizyubclass numbers were computed as out11had by
Menlenbacher (1978). B /
\ For the -analysis of weight changes during the trme
Botween early and late weaning as well as during the-
,adjustmeht period, a model was used with effeaté 8¢ year,
wean ing treatment, ‘breed-grbup‘thé of éa]f‘and age the of
dam as sources of variation and preweaning average daily
gain as covariate
Levels of the main effects were: c
1. Year (R), claasified‘as either 1984/85 Qrv1985/86:-
Weanfng treatmeng'(W), éIassifieduas early or late;
Breed-group (B), classified as SY, HX and SD;

. Age (A) of dam classif1ed as 2, 3, 4 years of age,

LW N

or mature (OVer 4 years of age) .
The mode1 emp loyed was:
Yijk]m=U+R'+wJ+BK+A]+Rw‘IJ+RBiK |
. * RAjy + WBJK + WAJI + RWB; 5 * e13klm
where:
Yijklm.‘ trait under consideration

u = overall mean

R; = ;he effect of the ith_year

ij=rthe effebt of the jth wéaning tréatment

Bk = the effeci of the.kth“breedegrpup'

A, = the effect of the lt‘h'age' of dam -

Rwij‘= the éffect of the interaction between the
ith year and the jth weaning freatment
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RBijk = the effect of the interaction between the
"%th year and the kth breed- ~group |
RA;1 = the effect of the interaction between the
. ith year and 1th age of dam
| WBjk = the effect of the interaction between the
“ jth weaning treatment and the kth breed-group
WAj; = the effect of the interaction between the -
PR jth Qeaning treatment and the 1th age of dam
RWB; jx = the effect of the interaction between the
ith year' the'jth Weaning.treatment and the
kth breed- group, and
eiik]m = random error.

The same\mode] was used ‘for the. ana1ysis of da11y gain
during the feedlot trial, but ‘the effect of age of dam,
which was non-significant, was removed. Feedlot weights
were analysed using this model as we]l after further
removal of pre-weaning average da11y gain. The adjusted
final feedlot weight was eémpUted by adding weight at the
start of the test (October 1) as covariate.

The ana1ysis of the effects of season of birth on
»performanee was computed using the ‘above model and
introducing season of birth as a maih effeet,with'three
levels. ‘ S |

A number of the cows in this study had been ¢lassified
-as culls before weaning. Culling was not based on weaning

weights and as the distribution of cull cows during the
i . . \-
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first year was balanced between weaning treatments (13
early and 15 late weaned 50ws) no adluStmentwas necessary.
| Howevef. 1n the‘secoﬁd year al1 cull cows (24) were
- assigned to the early weaned group, which required a.
within-year analysis of the effect of culling the dam on
the performance of its oalf. For this analysis culling was
'“Edded as a main effect, while the year effecf was removed.
Culling of the dam, howeVer. did not result in any effeet

- on calf performance (seg paragraph 6) and no further

_ adjustments were. made in any of the analyses.

Feed consumpt ion and efficiency were analysed on a'peh
basis and a simpler model had to be used, with year,
weening trealmeni and the interaction between the two as
maiq&&%fects. Carcass data were ana{ysed with onjy weaning
treatment, breed-group and their interaction as main
of fots. |

Student-Newman-Keuls tesfs as outlined'by Steel and
Torrie (1980) were emp]oyed to test differences betWeen
‘subclass means whenever significant differences were(

' estainshed by the least squares analyeis.
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- I11.3. QESULTS AND DISCUSSION

1. AGE AND WEIGHT AT START OF TEST (DATE OF EARLY WEANING)

Early weaned calves in both years averaged 156 days of
~age at weaning (October 1), whereas those; which were
weaned late, were 187 days old in the fiﬁet and 192 days
old in the second year. This greater difference in age
between fﬁe two weaning groups in 1985 _was probably due in :
part to the fact that the lete~weaning~date in 1985 was 3 |
days 1ateb'than in 1984 (November 4 vs 1).

An analysis of the weights on October 1 reveeled a
highly significant year effect (P<.005). While ealves in
1984 weighed on average 202.5 kg, their average bodyweight
was 212.9 kg in 1985 (Table I1.1). As there was only an
overall ade difference of 2 days between. the two years and
neither the age nor the breed-group cempositiop of the dam
herd changed significantly in the two years this
difference was likely a result of better grazxng conditions
in the second year

As might have been expected age of dam had a highly
significant eFfect (P<.005) on October weights of ca]ves
- In total, dams which were 5 years "and older had the _
heaviest calves in both years (228.6 and 227.3 kg in 1984
and 1985) followed by 4-year olds (206.6 and 226.1 kg),
3-year-olds (194.0Q0 and 209:0 kg) and 2-year olds (180.7 and
194.1 kg). It is noteWorthy'that ihe difference between 4

19
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. . ' \
"and 5 year old dams was significant only in 1984 and was

- - -

very small 1n 1985, but as the latter group consisted of
cows which ranéed from 5 to 14 years of age, it is
conceivable that this cou1d be a seasonal influence
wheraﬁy old cows might be adverse1y affected by a climate ]
which would onIy marginally 1nf1uence younger cows.

Effect of breed-group was highly signifjcgnt in both
years (R(.OOS‘. although there was.no 1nteractfon'between
breed-group anq year. In both years, Dairy Synthetic dams
weaned calves which were heavier than Beef Synthetic dahe\
and Hereford Crossbreds (Table 11.1). These results are in
agreement with those reported by Arthur (1981), Butson
(1881), Novak et al. (1884) and Ahunu and Makarechian
(1984) : \

In the second year the early weaned Dairy Synthetic
calves were much 11ghter than their late wean%d -
eontemponaries (Table I1.1) and weighed 5.3 kg less than
Beef Synthetic calves. This trend was the reverse of what
was observed in 19847 where the late weaned sD group was
lighter than the early weaned one, although the difference
in that year was not as pronounced as it was in 1985 The..—
reason for this difference between early and late weaned
Dairy Synthetic calves during the two years is not clear,
however, the somewhat younger age in the early weaned SD
calves (158 vs 164 days on October 1) and their lower’

birthweight (39.7 vs 42.6 Kg) in 1985, although not

‘statistically significant, might have been contributing
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?actors.

2. AVERAGE DAILY RATES OF GAIN DURING' THE PERIOD BETWEEN
EARLY AND LATE WEANING DATES |

| The comparison of daily rates of g&fn between early and
late weaning dates is important as it allows an assessment
of d1f¥erences in performance of calves still nursing and
calves being fed hay and concentrate. If earf; weaning is
to be a successful altebnative, then early weaned animals
shoula not be substantially lighter than their late weaned
mates at the time when ihe latter group is weaned.

The difference in October weights between wean ing
grodps, particu}arly in the SD ca)véé. made 1} necessary to
perfbrm an analysis of covariance with Octobeb weight as
covar fate within each breed-group to determine the effect
of initial weight on daily rates of gain. This was' )
particularly important for the comparison of daily rates of
gain in weaned and unweaned calves during the period

' between the two weaninﬁ dates, as the effect of initial
weight would have been confounded with the effect of
weaning date. In é]l three analyses, the cgvariatevproved

_”pbt to be a significant factor, although as exgected. year
and weaning effects were significant (P<.05) within all
three breed-groups. Corre}ation coefficients between
October weight and gain between October and November ranged
from -0.39 to 0.47 and were significant in only 4 of the
fwelve treatment.groups. Neither the rahgé of coefficients
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nor their sjgnifie;noejlovols showed any trends within
breed-groups, years or weaning groups and based oh these
results, no adjustment for initial weight differences was
made 1n{any'bf the subsequent analyses of daily rates of
gain. The lack of any firm correlation between weight and
subsequent average daily gain is very much in agreement
with results obtained by Green and Buric (1953), who
'reborted correlation coefficiepts ranging from .46 to -.32
wwhen analysing starting weight and aVerage“deily gains in
ten Weighing per]ods with'no uniformity in pattern.

The analysis of rates of gain during1fhe pefioqmbetween
early and late weaning dates revealed a.hidﬁ1y significant
year and weaning treatﬁent effect (b<.005)h although there
was no signfficant interact ion between the two. Breed-group
and age of dam and all the other two- and three-way

. interact-ions with the exception eflthe wean ing Yreatment by
age of dam interaction were not sig;fficant

- Generally, calves gained faster in 1985 than 1n f984
(0.05 vs 0.48 kg/day). This is undoubtedly a result of the
rather adverse weather conditions in October of 1964 dur ing
whiéh,temperatures were generally low and snow covered the |

| ground for several days which resulted in an51ght loss in
the late weaned animaIs Early weaned calves gained overall
at a faster rate than those which remained with their dams
(0.39 vs 0.13 kg/day for both years). As Table 1I1.2 shows,
the difference in performance between the two weaning

groups remained nearly the same in both years (0.26 and



TABLE II 2 Least squares means and standard errors
; of average daily rates of gain (kg) of early and ' -
late weaned calves during the period between

. -early and late weanlng

‘ Early weaned, ‘ Late weanad' ~ 'Total,

n o 4 _),vl ) , i 3 .
1984 0. 18a + .03 -0. 08P + .03  0.05+ .02
185  0.61% % .08  0.34 + 03  0.48 + .03
R @ _ o .
Total 0,392 + .02 0.13b + .02 °

v . : ]
a,b means in the same row w1th d1fferent superscrlpts .

‘.\.!' v

_ are s1gn1ficant1y Q1fferent (P<. 05)
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-0.27 kg) which indicates that both groups were equally
affected by the difference in weather conditions~ . This is

somewhat surpr1s1ng:c¢ns1der1ng that feeding conditions for

- the late weaned calves in 1984 were relatively worse than

in 1985 and the dtfference 1n rates of gain between early

~ and 1ate weaned calves shou1d therefore,vhavevbeen greater

in the first year. | | | e
_ The observed d1fference in growth. rates between eery

‘and 1ate weaned calves during the per1od between the two

weanlng dates is in agreement wtth most other reported

RN
A
.,
.,
.

];results Harvey et al (1975) found da11y rates of gain 1n
dearly weaned calves ranging from 0. 59 to 0.84 kg, depending
' o@,nutr1t1ona1 reglme,_compared to 0.58 kg for calves o

.- remaining with'their dams Neville and McCormick (1981)
M‘found between 0. 11 and 0.19 kg dtfference in average da11y
,gatn in favor of ear]y weaned an1mals and thhardson et al.
‘(1978)-reported 10 1 Kg dtfference in 210- day adJusted
:-bcdywetghts in favor of ear1y weaned calves when compared‘
‘rwtth thetr late’ weaned contemporartes However these |
pesults are 1n contrast to those reported by Basarab et al'
.(1986) These workers whtle studying the effects of
pre COndttlontng and u51ng the same weaning reg1me as
described in thts .study, found that ear]y weaned ca]ves.
' grew 0 58 and 0 53 kg per day less 1n 1982 and 1983
respecttvely compared w1th late weaned animals’ in the
: pertod between early and 1ate weantng Wieringa et al.

(1974) reached a s1m11ar conclus1on and reported 2.7 kg



'rhfgher Tiveweight gain in calves remaining withﬂtheir dams
during.a twenty day preconditjoningftrial.-This yariab1ity
is probably, at least in part, due to the fact that in this
study the’differenoe in the two weaning dates was onlyfone
'.month whereas weaning dates in the aforementioned stUdies
'd1ffered by as much as 170 days, ‘which would reduce the
| effects of the stresses of weantng and nutrtttonal
adJustment on the rate of gain between weantng dates and .
‘thereby reduce the variability of the results. o
| ”’Tab]e II 3 shows the weights of the calves at the time
'mof late weaninggfor both years,_Weantng,treatments and
" breed-groups. When Gomparing this' table with Table 11.1,
which“showed the October weights, i1 ‘becomes ‘apparent that
'whiIe weight gains in the first year were moderate -even in -
the ear1y weaned group, they were constderably larger in
the second year reachtng up to 20 kg. . .'
; These resu]ts show that ear]y aned ca]vé% can. in fact
‘grow faster than ca1ves rema1n1ng gizh themr dams '
parttcu]arly when grazing cond1t_gns are poor

3. AVERAGE‘DAILY RATES OF GAIN DURING THE ADJUSTMENT
PERIOD (FOUR WEEKS FOLLOWING WEANING) |

To assess the possibi1ity of ég'?nteraction between

) response to the stress of weaning and age at weantpg, an
analysis of daily rates of gatn during ‘the four weegs

'immediate1y following weaning,”was performed As ‘work b‘i
'Novak et al. (1984) had indicated a cons1derab1% d1fferent
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.grq*&n pattern between the ficst two weeks and the second
R {" ] weeks‘ statistical anaiyses for the total period of
four weeks, as well as for each twc-week period were
benfermed | '
% During the first two weeks‘ the effects of year (P<.05)
 and weaning~treatment (P<.005), as well as ‘the interactien
between the two (P<. 005) were significant, Age of dam was
not significant,kneither was breed-group, however, theh.
interaction between breed- gnoup and weaning treatment
approached significance (P<. 1) Pre- weanind average daily
- gain which was entered as covariate proved to‘be a
signjficant facton;(P<.05).w1th a coefficient of -.54. In
1984 as weii as 1985 _early weaned calves lost weight in
the two weeks following weaning. whereas the OppOSlte took
place in late weaned caives (Tables 11.4 and II. 5). _
Change in weight after weaning depends on a'number of
factcrs sucn asvthe time redqired'by the calf to adjust to
the change in’n rition and envirdnﬁent, the type of diet
- offered and theugvaiity of .feed available‘pricr to weaning.
The cpposite direction of change of weight between the two
groups is certainly, at least in part, a.resuit_of;the |
| diffenence in pasture condition before the two weaning
dates. Late weanedlcalves'had lost weight during the fodr
‘weeks before weaning in the first year and had‘shewn a
rather lcw.daiiy_rate of gain in the second year so that
the -increase in weight fdlltﬂing_ weaning was likely a
response“te the poor_nutritionai;status before weaning.

\ ’ §
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TABLE 11.4 Least squares means and standard errors

of average daily rates of gain (kg) during
the first’two’weeks following weaning '

Early weaned Lafe weaned

1984 -0.572 + .08 0.78° + .08
1985  -0.222+ .08 0.08° + .07
Both years  -0.40% + .05 0.43° + .05

Q

a,b means in the same row with different 5uperscripts

~ are significantly different (P>.05)
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“ TABLE 11.5 Least squafes means and standard errors
of average daily rates of gain (kg) - of the three -

- breed-groups during the first two weeks following
" - weaning

- Breed-group
- sY © HX sD
1984 S }

_Early weaned  -0.50 + .08 -0.60 + .09 -0.53 + .11
Late weaned  0.85 + .09 . 0.80 + .11. 0.69 s+ .14
Total 0.13+ .07 0.10 + .08  0.08 + .10

1985 |
Early weaned -0.19 + .11 -0.09 + .10 -0.38 + .13
 Late weaned  0.03 + .10  0.16 + .10 0.06 + .13
Total ~ -0.08 + .08 0.03 + .08 -0.16 + .10
Both years 0.03 + .05 - 0.07 + .06 -0.04 + .07
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ﬂUnfortunately there'is little detailed information |
,hvailebie on the effects of weaning age or pre-weaning
nutrition on immediate post weaning gain. Herrick (1978)
concluded that calves ﬂose up to 3 to 5% of their
bodyweight under normal Eonditions as a result of weaning
and require at least 2 weeks to regain that loss. Novak et
. al. (1984) found a datﬂy 1oss of 0.59 kg in eariy weaned |
calves from day one to day 14 and Hodgson (1965) reported a
strong negative correletion between age at weaning and ”
subsequent we:ght changes. Arguelles and Leiva (1978)
concluded that weaning calves at 6, 7 or 8 months resulted
:tn daily rates of gain of .29, 29 and .32 kg during the
first month after weaning (P>. 05)".

It is noteworthy that with the exception of ear]y
’weaned SD calves in the second year, the response to
weaning was nearly the same in all breed-groups, wnich is
.3urprising considering the differences in pre-weaning c
‘average daily gain S F ‘ . o

During the seéecond period of two weeks the effects of
year (P<.005), weaning treatment (P< 005), as weil as the
interection between the two proved to be highiy"significant
(Tables 11.6 and 11.7). In 1984 and 1985, early weaned

calves showed a positive weight change, gaining 0.94 and

1ﬂ16 kg per day, whjch indicates that tney had overcome the

stress of weaning; However, late weaned.calves had no net °
gain during this period 4n the first year, although .the

rather large standard errors indicate a great variation

IS
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TABLE 11.6 Least squares means and standard

errors of average daily rates of gain (kg) during
the second two weeks following weaning

Early weaned _ Late weaned
1984 ~0.942 + 0B ~ 0.00° + .08
1985 1.162 + .07 | o.ss%: .07
+ .04 | 0.33% + .05

‘Both years  1.053

H

a.b means in the same row. with different superscripts

are significantly d1fferent$(P<.05)
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TABLE I1.7 Least squares means and standard errors
of average dajly rates of gain (kg) of the three
breed-groups during the second two weeks
. following weaning

; Breed-group

| SY - HX SD

1984 - - |
Early weaned 1.042 + .08  1.072 + .08 0.720 + .11

‘Late weaned 0.02 + .09 0.08 + .11 -0.11 + .14
Total - 0.53+ .07 ', 0.58'+ .08 0.31 + .10,
1985 | e

Early weaned 1.14 + .10 , 1.26 + .10 1.07 - .13
Late weaned 0.7230 + .10 0.812 + .10 0.46P + .12

Total 0.93+ .08  1.04+ .08 0.76 + .10
»
Both years 0.732 + .05 '_.0.812 + .06 0.53° + .08

a,b means with different superscripts in the same row are

éignificant]y'different (P<.05) | |
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among the calves. The reason for the low performance of the
1ﬁte weahed calves compared with their early weaned
contemporar ies i; likely to be the result of an inadequate
feedinqlregime during the adjustment period. As_ late weaned
calves responded to weaning with an immediate weight gain
during the first two post-weaning weeks, it is pos§ible
that their nutritional rgquirements were not met by the
standard adjustment diet. |
Breed-group of éalf proved to be a significant factor

influencing gain during the second two weeQ§~(P<.05) and
1t§‘1ntehaction with weaning treatment approached
significance (P<.01). In both years and weahing treatments,
Hereford Crossbred calves overcame the effects of weaning -
in the shortest period and‘had, subsequent ly, the highest
‘average daily rate of gain. Since this group also had the
‘1owest pre-weaning average daily gain;, the covariate |
H proved again to be a significant factor (P<.05) with a
positive coefficient of .57. This change of the
coefficients from a négative to a positive value is not
surpriéing as a high pre;weaning daily rate of gain is a
reflection'of.a high miik yiel& by the d?m (Butson et al.,
1980; Butson and Berg,'1984) and it is, therefore,
cohceiva51e that calves, whose dams produce more milk
depend to a greater extent on it for their nutrition. This
dvééter dependence would be reflected by a loweredfabflity
- fo switch to é.total solid feed 1htake, and, ;hus, result

in a lower rate of gain.
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The analysis of wefghtuchange dur ing the'totai
adjustment period showed year, breed-group and year x
wean ing treatment interaction ap significant factors
(P<.005). Overall, early weaned calves gained 0.39 kg/d
- (0.19 kg in 1984 and 0.59 kg in 1985) while those weaned
late gained 0.37 kg/d (0.39 and 0.36 kg in the two years.
respectively), a small enough difference to~remove weanﬂng
treatment as significant factor. Gains in 1985 were
‘generally higher than in 1984 (0.48 vs 0.29 kg/d) and SY
and HX calves gained more than SD (0.41, 0.46 and 0.28 kg/d
respectively). The lower Qete of gain in the SD calves is
likely to be a reflection of the higher pre-weaning average
~daily rate of gain as a result of the superior milk
production of their dams. Due to the fact that the ‘
covariate'ceefficients changed direction in the two
periods, pre-weaning average daily gain was not significant
when entered as a covariate for the whole period.

In conclusion it can be stated that based on these
results, there is some difference in the immediate
post-weaning performance between early and late weahed
| ca]ves; However, this difference can be minimized provided
that calves are adequately fed. It would also appear that
early weaning could cause greater variation in gains, and

might, therefore be advisable only to good managers.

4 . AVERAGE DAILY RATES OF GAIN DURING THE FEEDLOT TRIAL
I. Comparison of‘earIy and late weaned animals during the

g
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140-day -feedlot period following the end of their

respect {ve ayjustment per iods.
-

This comparison between early and late weaned animals
was made during the 140-day periods, which immediately
followed the adjustment period of each weaning group and
which, consequently, was made between animals which were
one month apart in age. '

An analysis of covariance of daily rates of gain
between the two weaning groups during the iotil length of
the 140-day feedlot trial showed no significant yesdr or
year x weanfhg treatment interaction effepts. Calves gained
1.65 kg/day in 1984/85 and 1.68 kg/day in 1985/86. Weaning
treatment, however, was highly significant (P<.005).
Whereas early weaned calves gained 1.58 and 1.57 kg per
| day, their late weaned mates averaged 1.72 and 1.79 kg in
the two years, respectively.

Pre-weaning average daily gain, ‘which was engi;od
covariate in this analysis, was also highly significant
(P<.005) with a coefficient of .38. The genetic correlation
between pre-weaning and post-weaning ADG has bean well
established. Nelson and Kress (1979) reported-a correlation
coefficient of .55 between the two traits in Hereford bull
calves, while Brown.et al. (1974) found higher values of
.85 and .84 for Hereford and Angus bulls.

In orger to ascertain whether thé difference in daily
\\\Qetas of gain was not only a function of differeﬁt yéﬁhing '

tthETents but also of the difference in liveweights at the

A
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start of the test, an additiongl anaiysis of covariance
with body weights at the start of the test as covariate was
performed. As expected, body weight was a strong source of
' of P<.005. Weaning
ificant factor (P<.005)
proved to be highly

variation, with a significance 1

treatment, however, was still a
in this analysis. That both covll}
significant is not surprising, as correlations between the
two traits of .98 (Petty and‘Cartwright. 1966), .95'(Koch
et al., 1973) and .94 (Nelsen and Kress, 1979) have been
reported in the literature. Estimates of correlation
coefficients between weaning weight and postweaning average d
daily gain. in the literature are also fairly high. Dinkel
and Busch (1973) gave an estimate of .77 in Hereford sfeers
and Carter and Kincaid [1959) reported an estimate of .66
~in Hereford, Ahgus and Shorthorn steers, whereas estimates
for bulls were smaller (.18). The reason for the difference
between bulls and steers-was not clear.

The éffect of bréed-group was another sign1f1cant )
source of variation (P<.005) and its interaction with year
approached significance (P< 1). During the feedlot trials
SY bulls grew faster in both years than HX and SD (1.78 vs
1.61 and 1.60 kg per day, respectively, Table I11.8). In
both treatments and years, SY exhibited a faSter.rate of
.gain than HX and SD, whereas SD performed better than HX
only when they were W;Sned late.. %hus the set- back, which
these calves received from early weaning ;ppears to be

greéter thadithat of HX calves and -it appears to last



TABLE 11.8 Least squares means and standard errors
-of average daily rates of gain (kg) of the three
- - breed-groups during the feedlot trial following
- the adjustment pePIOd of. ?arly and late weahed
; calves

. Breed-group
L SY ., HX ;_i sD
1984/85 | EERT
Early weaned  1.672 + .04 1.570 & .04 1.51P
Late weaned ©1.86% + .04 1.64D + .08° 1.880 + .05
. Total ©1.822 + .03 1.60° + .03 1.54 + .08

e
L
|+

.04

.

T Q
o

N

"1985/86 LR L
"~ Early weaned  1.712 + .04 1.53b + .04 1.48° s .05

Late .weaned f;1.88?v+';04" 1.730°+ .08 1:75bfi .05

RE

Total 1,752 + .03 t.64P + .03 1.66P + .04
A ;&L

a,b meahs in the same row w1th d1fferent superscrlpts are

| signif1cant1y different (P( 05)

4
LY e

K



1

. 39
throughout most of the feedlot period, although it must be
keot°in mind'that‘neither breed-group X weaning treatment
nor breedegrouo X weaning treatment x year here
statistica11y significant factors.“ o

The analyses’ of cOvariance of,the five separate'"
wetghing periods »fn which pre-Weaning average daily rates
of gain had been. entered as covariate, showed a somewhat
1ncoherent dévelopment of s1gn1f1dance levels of the
“treatment eﬁ*ects, Year effect was s1gn1f1cant during two
'”1ods£(pertod 4 and 5), but as any single weigh1ng pertod

i 1s ana]ys1s cons1sts of a comparison of two

'season are conf unded and any firm: conclus1on is difflcult

¢ O

Weanlng treatment was 51gn1ftcant 1n periods 1, 2 and 4

'd.approached sngn1f1oance 1nﬁper10d 3 and was non- significant

. iSf;Average da11y rates of galn for early vs late
5“f’weaned animals were 1. 38 vs 1.56, .1.62 vs 2.00, 1.67 vs

' 1.75, 1.53 vs 1.84 and 1. 68 vs 1.71 kg for the f1ve '
‘periods respect1ve1y (Tab]e 11.9). It is 11ke1y that the
rather sma11¢d1fference in per1od 3, whlch is in faot a
ccompar1son of performance of early weaned antmals in -
danuary w1th that of late weaned antmals in February is,'
"aga1h the result of: very different c]1matic cond1tions A
similar: reason m1ght be respons1b1e for the sma11
:‘dtfference in period 5. . - |

Breed-group had a 31gn1f1cant effect PN gain only
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TABLE I1.9 Least squares means and standard errors
~of daily rates.of gain (kg) of early and late weaned
" calves during each weighing per iod

- Early

Period 1* 1.38
| 1.62
@ 1.68
.52
1.68
1.56

o g s W N
—

Tota1f ‘
Periods 1-5  1.58
Periods 2-6 1.61

'°~ q/ » ’ ’].

1+

weaned:

.038

.032

.02

|+

.03
.03
.032

038

.02

‘Late weaned

b
RS
o
+
o
w

oty
=
($)]
-CD .
w
o

.76°+ .02

—

. .
- s

* Peragd 1 marks:

¢

weaned 2 for fate

5.

')‘\\ '17 m

Brt of feedlot trial for edr]y

weanéd«calves

: 1)
& b Values with d1fferent superscr1pts in the same’ row

i

-~ -

are sign1ficant1y d1fferent (P<. 005)
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during periods 2 to 5.

Pre-weaning average" d)alfly ‘ 3:50 proved to be a

o
ﬁ*;aﬂ periods with the

"exception of period 4, The reason for this is not ciear

significant source of variat

From the preceding resuits it is. apparent that eariy

| weaned calves had a lower - daiiy rate ofigain than their
yiate weaped mates when compared during the time immediateiy‘
ng the adJustment period which holds true, even

emoval of weight differences at the start of the
However, 1t must be kept in mind that this comparison
iolved animals which were 1n fact one month apant -in age
nd exposed to different ciimatic conditions in each period
tand therefore. had different feed requirements for
‘maintenance and growth rates These factors were all

- confounded with the poss1b1e effect of early or iate
weaning and it was not poss1b1e to separate them The lack’
of any significant difference between weaning groups in the
last period might-suggest that as‘caives become oider they
- reach a state of maturity in which the effects of weaning

and age difference disappear

4.11. Comparison during the 140 days which foiiowed the
,adJustment périod of the 1ate weaned. caives

v

To determ}agt f weaninb treatment had an effect on
caives of. thgfﬁame age, an analysis was performed, in which

the performanoes of eari‘ and late weaned calves were

—
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- .comparedwzhring the same time bericd beginning with the
start of the 140- -day feediot trial of the late weaned
, calves At the beginning of this period early weaned
calves’ had already been on feedlot trial for one month
whereas late weaned calves were Just entering their 140-day
test period ; S
The anaiysis revealed again no s1gnificantw;ear effect,
although average daily rates of gain were higher in 1985/86. -
‘than in the previous year (1'86,vs 1.76 kg/d). Weaning k
treatment however was a highiy significant source of o

N
variation (P<. 005), aithough'there was no sigq}ficant '

interaction between the two factors Late weaned animals. \
gained 1.76 kg/d while eariy weaned animals averaged-1.61 \\
kg/d (Tabie I11. 10) '
| As expected, breed group was also significant (P<. 005)
- as was the year X breed-group interacticn (P< 01). In
‘totai SY calves had ‘the highest rates of gain (1.78 kg/d)
foiiowed by HX (1 64 kg/d) and SD (1.62 kg/d). Separated by
year SY calves grew at the highest rate in bcth years
‘(1.81.and 1.75 kg/d), however, Hx,grew.faster than SD onﬂy,
in the first year, whereas‘they were growing_at‘a_far )
slower rate than SD in the second year (1.62 and 1.66 kg/dx
for HX, and 1.54 and"1.70 kg/d for SD in the two years,
respectively). Table II.iO,shows gains of breed-groups
within weaning treatments in both years and it_is apparent
h;that all three breed- grcups.responded to the weaning |

( treatment in a very similar. pattern with SY caives having
‘w ,.‘~; .
e



‘ 43

TABLE II.10 Least squares means and standard errors
of average daily rates of gain during the feedlot trial
corresponding to' the feedlot period of the
late weaned calves

Bnéed-group

6 sy MK - SD
' 1984/85° | - o
" Early wéanéd'- 1.662 :fﬂb# 1.6120 + 04 1.520 + .05
' Léte‘weaﬁed | 1.862 + .04' 1.63 + .05 1.68° + .05°
Total 1.812 + .03 1.62b +.03 1.5+ .04
11985/86 B |
Early weaned ~ 1.732 + .04 1.58° + .04 1.55b &+ .05
Late weaned 1.882 + .04 1.75° + .04. 1.74b + .05
Total 1 1.752 + .03 1.66P + .03 .1.702 + .04
V a,b

means with different superscr1pts in the same row are

s1gn1f1cant1y dlfferent (P<.05)
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a higher daily rate of gain in both weaning groups. Early

weaned SD animals consistently had the lowest rate, whereas

t

-late weaned SD either outgrew their HX contemporaries or,

as in the second year, had a1most the same gains as the

[ 4

-‘latter

Pre-weaning average daily gain again proved to be ags

significant source Of.variation‘witn a probability 1eveffbf
P<.005 and a covariate coefficient of .40.

To determine patterns of significance levels

analyses were again performed for each of the individual
28- day weighing periods of the 140- -day feedlot trial.
- Year had a signifICant effect only during peri
(February) when gains. differed by 0. 15 kg per day. This,
undoubtedly, was a reflection of the very cold weather
conditions that prevailed during that month in 1985 which
resd]fed in considerably lowerraverageqhaily rates of gain.
‘Wean ing treatment was high1y significant during all
weighing per iods (P(.OOS) with the exception of period 1,
in which, however, a significant year x weeaning treatment
Qeffeet was noted. wni1e_early weaned cajyes gained 1.70
,kg/d’during that‘period in 1984;'iheir late weaned
contempqraries had an average'dai1y rate of gain of 1.52
kg/d. Thi% trend was reversed in 1985 when weight gains in
both groups were similar (1.58 vs 1.55 kg/d) Generally
~ both weaning groups showed the samé fluctuations in daily
gain, with a drop in #ebrdary and a levelling off during
the last weighing pericd. This is in contrast with results
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reported by Green and Buric (1953) who found a far greater
variation in daiiy'rates-of cain,per weighing period in
late weaned animals than in early weaned calves,

The year x*Weaning treatment interaction was also
significant in periods 2 and 5, but not in periods 3 and-4.
Breed- -group had a signif1cant effect in all 5 weighing
periods with the exception of the last one, during which
©SY, HX and SD bulls had average daily rates of gain of
1.67, 1 62 and 1.63 kg respectively Breed -group X year
interaction was sign1f1cant as ueﬂl-ﬁn periods 1 and 5.
Pre-weaning average da11y‘éain had a significant - effect
on gain per we1gh1ng period in all periods ‘except period 4,
. with stgn1flcance levels ranging from <.05 to <. 005 ‘
The results of the analyses of post weaning rates of
gain during both test trial comparisqns suggest strongly
" that late weaned an;mals gain at a significantly higher‘
rate than early Qeaned anjma]s. This was evident not only
for the whole'beriod, but for each individual weighing
peri'od as weH o o i &,~
There is little 1nformation available on feedlot
performance of early vs late weaned calves, and the
reported‘resu1ts vary greatly due to the differences in
" weaning treatments. Glimp (1973), weaning calves at 56, 112
and 168 days of age, found that calves, which were weaned
,later grew faster. While anlmals which were weaned at 112

days peaked in the period between 168 and 224 days (1.5 Kg
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vs 1.4 kd/d for 56- and 168-day animals) those weaned at
168 days grew fastest between 224 and 382 days (1.2 vs 1.1
and 1.0 kg/d). Harvey'et al. (1975) in a comparison between
calves weaned approximately 150 Qayé apart, also found that
late weaned animals had a significantly higher growth rate
duﬁing the feédiot trial following weaning, than‘their
early weaned contemporabies} However, this was not true for
early weaned calves whose feed intake had been restricted
by the addition of salt to thejr ration. Richardson et al.
(1978) concluded that heifers weaned at 210 days of agé
gainéd 11,kg more in the period from 210 to 365 days than
- those weaned at 120 days. Butler-Hogg et al. (1981),
however, who weaned calves at 7 vs 11 months and compared
" their growth rates from fhe date of late weaning to
slaughter, found no significant'difference in growth rate

‘between the two weaning groups.

5. BODY WEIGHTS

In»bothuyeahs there was some variation in weights
beiween weaning groups, which, however, had aimost
disappeared by November 1 (Table I1.11). As these data
indicate, late weaned calves did not end the test period
heavjer*despite a %ignificant1y higher daily rate of gain .
aﬁa/a higher wefght in October. The reason foF this
-somewhat surprising observation is the fact that by the
beginning of November, eérly weaned animals weighed nearly
as much as late weaned calves. This suggeéts clearly that
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TABLE II. 11 Least squares means and standard errors of
body weights (kg) for each weighing date between October 1

" and April 20
Weighing date ‘_ EarTy weaned Late weaned.
N * 0 203.0% + 2.4 214.00 + 2.5
2%* B . 216.7 + 2.5 217.0 + 2.5
3  257.32 + 2.8 226.2b + 2.9
4 303.23 + 3.0 269.3P + 3.1
5 350.22 + 3.3 324.2° + 3.5
6 393.23 + 3.6 372.8° + 3.8
7 440.52 + 3.9 424.6° + 4.1
8 485.02 + 4.1 473.80 + 4.3
o ' 486.12 + 4.1 461.8° + 4.2
e | 282.0 - 259.1

* October 1, weaning date of early weaned calves

* November 1, weaning date of late weaned calves

*** Final weights with initial weight as covariate

****Weight changes during test period
aib Weights with different superscripts in the same row within

the same year are significantly different (P<.05)
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calves, which had remained with their dams duéing October
remained very much below their growth pofentia] '
undoubtedly a result of ‘inadequate nutrition. During the
month of November, early weaned animals had overcome the
stress qf weaning and were growing at a relatively'?astv
rate, while late weaned animals were -undergoing their
adjustment period.;which resulted in a furtherlad&antage
for early weaned animals. This is demonstrated ih Figure
I1.1, which shows the actual body weight gains of early and
late weaned animals in each of the weighing periods
beginning with October 1 ‘

: During the total period from October to April, early
.waaned animals gaﬁned 282.0 kg, while late weaned animals
gained 259.1 kg, the difference being significant (P<.05).
Entering weight in October as covariate still besu]ted in a
significant d1fference between welghts at. the end of the
feedIot test in Apr11

The analysis of body weights a]so indicated that April .
'weights in 1885 were srgnlficantly lower than in 1986
(459.5 vs 498.6 kg, P<. 005). and the differences between
the three_breed-groups were all signif1cant (P<.005), with
SY calves weighihg 499:2, HX 455.4 and SD 482.5 kg. During
the total length of the trial from October 1 to the end of
the test in April, SY had gained 287.0 kg which was ' |
significantly different from HX (261.7 kg) and SD (264.4
k9d. Figure 11.2 shows the 1fveweight development of thg
early and late weaned calves within each breed-group
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beginning with October 1. It demonstrates that each
breed-group responded quite simildérly to the weaning
treatment, with ear ly weaned calVbs being at a clear
advantage from the third weighing ‘date on. But it is also
apparent that difference Between the two weaning groups in
each breed-group became consistently snaiier as the trial

progressed.
- . .

6. EFFECT OF CULLING THE' DAM ON CALF PERFORMANCE

vg'

As all cull cows in 1985 were ailocate# to the early

,ing group (24 of the 87 cows), factors associated with

- would have been confounded with weaning treatment.

; A%within weaning treatment analysis was performed for the

?;‘second triai year with culling of dam as main effect and

pre weaning average daily gain, October weights and ADG
during the feedlot trial as traits under con31deration k
Pre- weaning avérage daily gain did not differ significantly

between the two dam groups; calves of cull cows gained

©1.06, those of dams maintained 1.10 kg. As calves of cull

cows were on the average 5 days younger, their Octoberii

weights were 202.8 kg, while the rest of the calves weighed
211.3 kg, the.difference between: thd two weights, however,

“was ?;t statistically significant. ADG during the feedlot

tf"la

was 1.59 and 1.60 for the two groups, respectively.
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~*the basis of weaning'weights' but for a number of different
reasons, such as s bad- udders, 1ameness,¢pggr»cond1tion and
T age, conditions which might notfnecessarly result in~
.lowered weaning weights /‘\ . S
7 N T SRR L
7. ’INFLUENCE OF 'SEASONSOF BIRTH. o |
To determine if the season of birth was 1nteract1ng

with age at. weaning, all ca]ves were claﬁsified 1nto three

”wbirth groups ranging in birth dates (day. 1 danuary 1) \:

| ‘from 89 to 109 (early ﬁbrn group) 110 to 128 (medium

fgroup)»and 129 to 158 (late born group) days. The fact t:at '
' :the three age groups dld not cover’ an\equal ‘range of days ,
was capsed by the uneven distribution of- birth dates during
v»the calying season. The average ages of the three groups at
'Qeach weaning are g1ven in Table I1.12. Weight changes <ff»w5
‘during the four’ week lcngpadjustment period were very e
j'similar in a11 Six. blPth groups and did not differ
;-significantiy, ranging from 35 to .41 kg per day. Separate
fkanaiyses for each’ two week per iod showed that with
iiincreas:ng age, ca1ves in each~wean1ng grbup had lower“ D
'.fgains -eor:greater iosses *du ing the first two weeks aqd
,ﬂthigher gains in the second twgzweeks Table I1.12 also
.;cgives the*average daiiy rates of gafn/during the feedlot

-trial, cpmparing the 1n1t1a1 140 days fo]lowing each e
';adjustment period t_Aitho‘th the gains during this period .
“ffoilowed the samé pattern tﬂ e. the oider the calf the
_“,v':himer i’ts average daily gasin, they also Euggest th\f*

* , ”,'. ' 1
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TABLE I1.12 Range of birthdates (days), “average
age (days) and least squares means and standdrd errors
' of average daily gains (kg) of calves in the

: B three age groups

o

Range ‘Bf Average age

biﬁtthates*

at weaning /

'  Average daily

Early “Lat#ﬁ ‘ EaETy Late
89 ,- 109 171 203 1.60 + .03  1.82 + .03
110 - 128 158. 189 ' 1.59 + .03  1.71 + .03 .
129 - 158 135 "‘1%5 1.561 + .04  1.74 + .04
* Day 1 = dénuary‘1" “ 'J

Ny : ' [
& oo ]
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calves of approXimately the same age at‘weaning. namely;

group 1 ang 2 of the early and group 3 of the late weaned

"calves had significantly different daily rates of gain
(1.60 and 1.59 ka/d vs 1.74 kg/d). This might indicate that

3 KW
g

‘animals born in different seasons had'in fact different \

, ‘ 4
optimal weaning ages.
8. FEED CONSUMPTION AND EFFICIENCY

Io determine the effects of age at weaning on
subsequent feed intaké and efficiency of gain, which. was
determined as: kg of‘feed consumed per kg' of weight gained,

two analyses were performed One to compare the two weaning

- groups. in ‘the 140 days immediately following their

&

respecttve adjustment{eeriods the other for’ the 140. days '

which corresponded to the feedlot trial of the late weaned

_calves To determine possibie changes in feed consumpttpn

and effiCiency during the course of the trial, the two
traits were also analysed within each weighing period

however as reobrds during the first year were not.

|
_:available for qnis analysis, only data of- the second trial

" on a pen basis

considered in these analyses

thus breed- group effects could not be

e

Table II. l3 shows the results of the comparison of feed

days following their respective adJustment period which

revealed highly significant year and weaning treatment

s o sir
— . St N R
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,year were usedj Feed intake and efficiency were calculated '

¢

'intake between early and late. weaned calv%? during the 140 :
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TABLE I1.13 Least squares means and standard errors

of feed consumption and efficiency during the feedlot
trial following the adjustment period of each weaning group

| 1984/85 1985/86 Total
4 Feed consumpt ion a |

”Eérji‘y weaned 8.53'% .1 >9.'2? + 1 »8;82 + .07
Late weaned 8.9b + .09, 10.3b :‘.Ogjﬁ 9.6851'h06
Total . 8.7+ .07 9.7+.06 -
B) Feed eff101ency “\ -

Ear1yiweaned 5.2,1 .05 . 5.7 + .04 5.5 + .04 _
Late weaned 5.1 i}toq B 5.7,+ .04 5.4+ .03

Total 5.2 + .04 ‘5_‘7‘.1 .03 |

a,b

1=, means with different superscripts in the Same column

are significantly different (P<.05)

v
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effectst(P< 005). Animals in the second year consumed on

' the average over 1 kg of feed more daily than in the first
"-year (9. 7 vs 8.7 kg, respectively) and, as a result of a

. non- significant difference in daily rates of gain feed
| 'efficiency\was alsg signfficantly different 1n the two
Ryears (5. 7’vs 5. 2 i of feed per kg of gain) The reason

for this differsnce is partly due to the difference in body_ |

. weights at the start of the, test, however, entering initial
weight as covariate sti11 resu]ted in significant .
differences between years and weaning groups. Another
contribut ing leactor might have been a difference in the

quality of feed between the two years. Although the protein
,Mcontent was near ly the.same. it is'possible that |
‘differences existed which were not revea]ed through the
standard feed anaiyses | ' " | |

Differences in feed intake between the weaning groups

a; was aiso highiy s1gnifibant (P< 005) (8. 8 vs 9.6 Kg for
ear]y and.iate weaned an1ma1s, respectiveiy) which is not
'surprising‘considering that ‘the animals differed in age by .
-30 days during this particuiar comparison As these groups
also differed in growth rates, feed effic1ency was nearly
the same between weaning groups (5.5 vs 5.4 Kkg). None of
the interactions between treatment factors proved to be
nlsignificant Adjusting fon weight differences .in the
analyses. did alter the means, however, levels'of'
'_significance remained. the same

The anaiysis of feed intake and efficiency for the
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" period when the late weaned group was in the feedlot triai
(Tabie 11.14) showed also a highly significant year effect
(P<.005). 9.1 kg of feed per day were consumed per animai
in the first year, 10.2 kg in the second year during this
period, with feed efficiencies of.5.4 and'S 9 kg for.the
feedkintake s1gnificantly (9.7 vs 9.6 kg for eariy and iate
‘weaned calves, respectively), however, feed efficiency was
s1gnificant1y different (P<.005) between the two groups
(5.9 vs 5.4 kg). Adjusting for differences in November
weidhts did not change any of the levels of signifjcance.
i summar izing it.can be concluded that year had a
'significant'effect on feed intake and efficiency, not only
'through diffenences in.weights; but likely also through .
‘differences in‘@]imete andvpossibly health and management
" conditions. Weaning treatment did not affect feed 1ntake
when animals of the same ags were compared. Feed |
efficiency. however was ignificantiy different between
the two groups of animals-during the same oeriod due to a'
faster rate of gain. of late weaned animals'

The analysis of clata of individuat weighing periods’in
the second _year during the period immedﬂﬁqe v R,

ad justment periods showed a s1gn1ficant di. £er e
intake only during the month following the adjustmentAﬁ’
vperiod in whlch early. weaned caiVes consumed 6.6 kg A

| compared w1th 8. 1 kg eaten by their late weaned mates Lates

ned calves consumed .6 to 1.4 kg more feed per day in ..
o

N
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TABLE 11.14 Leastlsqhares means and standard errohs
of feed consumption and efficiency during the period
corresponding to the feedlot trial of the late weaned calves

#

1984/85 1985/86 /. ‘Total

A) Feed consumption
Early weaned 9.3 + .1 ' 10.1 #+ .1 977 + .08
Late weaned 8.9°+ .1 10.3 + .1 8.6+ .07
Total 9.1 + .08 10.2 +-.07 |
B) Feed efficiency |
Early weaned 5.72 + .04 6.2 + .03 5.92 + .03
Late weaned  5.10 + .03 | 5.7 + .03 5.40 + .02
thm\ . 5.4 + .03 5.9 + 02

)2

a,b means wifh'different superscr ipts in’ the same column

are sigﬁﬁfioan%ly different (P<.05)

[
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each of the five per iods, howeven.,with the exception of
the first period and the total 14d’days (10.3 ve 9.1 kg),
(none of these differences were significant

The second compar ison during the time the late weaned
calves were in the trial,.shéﬁedﬂg‘significent difference
in feed cOnsUmpfion between eariﬁfend late weaned animals
only during the first weigning-period in which early weaned
animals consumed considerably more feed than their iate
weaned mates (8.1 vs 8.1 Kkg), very likely a result of the

one month the early weaned animals had already spent in the

“.feediot._The'difference for the total period of 140 days,

however, was not significant (10.1 vs 10.3 kg for early and

late weaned aniga]s, respectively). Feed efficiency,

| however, favored late weaned animals throughout fhe‘tniai,

- Wwith varying levels of significance.

Little 1nformation is available on the effects of -

G'\weamng treatment on feed intake and efficiency, and it is,

therefore, difficult to determine the vaiidity -of these
findings Butler- -Hogg (1981) repor ted feed intakes (DM) of

| 7 16 and 7. 08 kg in normaiiy weaned Angus and Charolais °

o caives compared to 6.70 and 6. 85 kg for early weaned

'nt animals with corresponding feed effiCiencies of 8.21 and

8 53 vs 7.87 and 8. 53 kg for the four groups respectively,

,. ‘none of these differences were significant Glimp (1973)

A
i..rw":a«'

drffer t ages and concluded that the amount of feed

(%?gggned feed efficien01es in anigels Weaned at three

required per kg of gain decreased with increasing age at



™

| . 60
weaning, however, in his study, differences failed to be’
significant as well. |

It is difficuit to suggest any reasons for the more
efficient feed conversion of late weaned animals in this

stqu, particularly as the weaning age between the two

‘groups differed only by one month. Itimight be conceivéble

that the more efficient'growth of‘late weaned animals was a
reflection of catch-up growth.
v : & )
9. HEALTH STATUS AND MORTALITY
In order to assesslany possible effects of weaning age
on the occurrence of sickness and'death losses, an analysis
of health records was undertaken. Occurrences of sickness
were only classified as such, if animalsrnad.received
treatment either'by.the ranch staff or by a veterinarian'
and were subsequentiy entered into the~records Due to'ihe
nature of the data, a statistical analysis is difficult anqk
conclusions must be drawn with caution This is . %5
particularly true because of the greater exposure which
pen of animals has to any infection once one of its members
has contracted it. &ﬂ
Whenever possible, Fisher’ s Exact Method, as described
by Keeping (1962), was used to determine the significance
"levels of any differences in animals becominé sick‘or dying |
between the two weaning treatments. The parameters of
interest in this study were the number of animals becoming

sick, the average length of sickness and the’ﬂ'hber of
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ﬂ animals, which were eitﬁer sent to slauéhter prematurely as
't'the result of health problems or which died during the

‘feedIOt trial. The perioq of interest was from day of |
weaning to the end of the respective feedlot trials of
early and late weaned animals. : ﬁg

The main cause of health problems in both years were
infections of the resplratory tract, usually d1agnosed as
laryngitis or pneumonia. In both years, early weaned
animals tended to be more affected, eight'animals iﬁ the
first and thirteeniin the second year reduirfng treatment
with an average length of treatment of 3:5'days. Among the
late weaned animals, only three were affected in the first
and two in:ihe second year with an average length of 1.2
udays The difference in the occurrence of respiratory
1nfect10ns was highly sngn1f1cant (P<.005) between wean1ng
groups ,

The occurrence of respiratory %nfections seemed to be
‘Goncentrated in the months from Octoberl to December with
93% of all cases being noted during this time. This was
particuIarly evident in the secgnd year in which thirteen
October.

Bloat was the second most@common health probiem
requiring treatment and the most common cause of death.
During- the first‘year, one animal from each weaning group .
was treated for bIOai,-while two of the early and one of

the late weaned animals were found dead and suspected of
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having died of bloat. In the second year, 5 animals of the
early group were treated, while one had died of the

condition, five late weaned calves‘were treated and two

~ were found dead. (An additiona]_seVen ear ly weaned animals '

wére-treated for bloat,"bne of which died, as a result of
grain overload after their feeder had been empty for some

time. However, as this was not a treatment effect, these

‘animals were not considered in the analysis.) There was no

significant difference between weaning groups in their

- susceptibility to bloat, nor was. there any pattern in the

time of its occurrence.

Three more aﬁim&Is of the early weaned group were
treated for abscesses and scours. ' ]

In total, of the 198 early weaned animals entering the
test in both years, 30 received treatment, compared to 19
of the 183 late weaned calves, hpweveb,-this difference. was
statistically not significant.

“During the two years,.8 early weaned calves died, 4 as

" a result of bloat, two of pneumonia and the remaining two

- for reasons which could not be identified With certainty.

Among late weaned animals, 3 losses were recorded, all

‘suspected to have died as a result of bloat. Although the

difference between.the'two,weaniha groups appears large, it
was statistically not significant.

Two of the early and 1 of the late weaned calves were

seﬁt to slaughter before finishing the trial peridd with

stiff joints, likely to be the result of acidosis. Two more -
o ' : '
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‘late weaned animals had to be,shipped premature1y; on; |
because of recurring bloat, the other with an injured back.
. As ;lready mentioned, it would be 1ﬁappropriate'to’
generalize these results because of the-great number of
factors, which can influence herd health. However, these
‘data could lead to the suggéstion that éarly weaned animals
have a greater susceptibility to bepiratory problems,
although there might be a confounding of season Qifh age at
weaning which could not be removed. However, Woods et al.
(1873) reporting the results of a three-year'study on a
- pre-conditioning program, found no consistent pattern in
the occurrence of respiratbry diseéses. While
pre-conditioned calves, which had been weaned four weeks
before théir un¥pbeconditioned cbntenporaries, required a
greater number of treatments during the preconditioning
beriod in fhe first year, the trend was reversed in the two
following years when later weaned animals showed more

symptoms -of resplratory infections.

Yo

SR

10. sLAUGHTER CHARACTERISTICS ’
In order to determine any effects of weaning treatment
on carcass characteristics, slaughter data were collected
from graders of Agriculture Canada and analysed. Animals |
were usually sent to slaughter when 'they had reached a h
‘desirable degree of finish and were expected to obtain an'
optima1 carcass grade. This decision was made by visual

- appraisal. Only results of the first year are considered in
{2
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this analysis, with a total of 157 animals being
slaughtered:. The traits investigated were age at slaughter
in days, the'11ve weight at the packing plant, fat
thickness measured between the 12th and 13th‘;lgjover the
rib eye (measured perpendicular to the site. three quarters
of the rib eye area), dressing percentage and the grade,
which the carcass received from the graders. As some of the
grades occurred in very low numbers, they had to be divided
“into three groups: group 1 consisting of grade A1, group 2
of grades A2 and A3 and group 3 of al1 B and C grades.
~ None of the carcass traits considered differed |
significantly between ear1y~and late weaned calves,
although the difference in weight at slaughter was
approaching significance (P<.1, Table 11.15). Late weaned
animals were 7 days older while they were aiso 14.3 kg
lighter. Differences in fat thickness (.5mm) and'dressing
percentage (.5%) were nejligible.

There was also no significant difference in the
distributicn_o? grades between early and late weaned .
animals (Tab1e;1r.16). Of the carcasses receiving grade 3
(grades B ahdyé) only two were graded as "C" (one of each
‘weaning group), -both due to an insufficient fat couer and a

‘_ ‘Iid‘\t disco1ora%’ien of the meat. All remaining 21 carcasses
L of this group received the gra “ (17 graded as'B1 3
1 graded as B2 and + graded as B3) because. they were ‘
Qla sified as "dark cutters”, although all of-the- ca;ZEE;
%i grade A fat cover. Dark cutting ifs usually associated

\



P —

~ TABLE I13.15 Least squares means and standard errors of ago
_ (days) and weight at slaughter (kg), fat thickness (mm)
“y and dressing percentage by weaninq,treatmant and brood-qroup

Age at waight at Fat Dressing

‘ slpdbﬂ;er ' slayghter thiékness percentage

Early weaned  480.%.3/9) 543.2's 5.5 11.0.s .4 59.7 + .2
Late weaned ' 437,_w;.0‘ 528.9 + 6.5 10.5 + .4 59.2°+ .3

""h ‘ Q‘ L

Beef synthetié 4aza+ 4.6 544.6% s 5 9.9+ .4 60.1%+ .3
Hereford xbred 4263+ 4.8 502.704 6,6 12.25+ .4 - 58.50% .3
‘Dairy Synthetdé 452b¢ 8,34 560 aa+ 8.7 10.1%+ .6 59.8%+ .4
\ W oW ,¢ 2 S LhL .

S BRI

"y . . e N .
< NIRRT . i L - -!?‘

a,b Meqns in tﬁe same oqumn witﬁ d1fferent sUperscripts are
significantdy different (P< 05)

L < .r,‘ A{‘,‘



L oraBle 1116 Number&gﬁpeach grfade received by each |
weanﬂng and breed-g (percentage in parentheses)

'
\ -~

S ',» feradej1* . Grade 2 Grade 3 'Total ¢

e

Early weaned 4 46 (52.8) 28 (32 2). 13.(14.9) 87
j“ Late weaned P 44‘(62.9&\ 16 (22. 9) 10 ,(14.3) 70
. -4' . e i .. - R o : ‘ : ' .

*

| Beof Synthet1c, ;;.373(60‘7)'5i'§(1é;4) 148(23 0), 61
'*J,Hereford Crossbred 352(59.3) '21b(35,é$. ab(5.1] - 59
| bairy Synt tic: gab(ae 6) 139(35.*)1 *3b(16.2) 37

-/ B
v S

Grades were grouped Grade 1- %1 Grade 2= A2 A3
Grade 3- B C v | ’
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; wtth pre slaughter stress (Lewis et al 1962) and 1s thus;
enot 11ke1y to be a result of weaning treatment {:uev )
~ These results .are .in genera] agreement with most of the“'

_reported stud1es Attken et al. (1963) conc luded that ‘ fitf%.
althoughalate weaned anima}e ‘usually had less fat cover N
- the differenbe was‘hot 51gn1ficant A]I other oarcass |
Eﬁmatts namély carcass wetght dresstng percentage and B
"‘carcass,grade favored ear?y weaned anwmals, but none of the
observed dlfferendes approached stgn1f1cance Swart and _ B
Swart (1965). when 1nvestigat1ng dressing percentage,. | . 3
wetght at s1aughter and*cqneass gradJ %also reported no'
".dtfference betweert' wean 1?5 wé"eatrrﬂn %h regard to

- carcass character1st1os Harvey et a1 (1975) came to a

‘si Jlar conc]u51on reporttng ho s1gn1f1cant dtfferences in’. ~
carxass tratts between early and late weaned animals with e |
, “the eXCept1on of thney and heart fat percentage However, .
L El- Naggar et al \(1970) studted thm effects of weaning at
485 vs 120 days of age. of buffalo calves and condggded that L
ﬁdressing percentage was stgn1f1cant1y 1ower for early | "
'“weaned buffalo bufﬂs and the muscle to bane ratto was in 'fh‘~
’g‘favor df 1ate weaned an1ma1s althouﬁh on a’ carcass weighf\ébk/
""basts there were no stgntficant dtfferences between the two
';weantng groups Based on the resu ts reported above and »
uiithose of other worRéFE“"1t appears reasonab1e to. conclude
,that early weantng, at. least when the difference between

o weantng daﬁes does not eJLeed two or three:months does not |

: : yo . . .
TR : S
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result 1n carcas es of Tower quaiity.vany major difference

‘nfin slaughter age or in lower siaughter weights

L
.

" The significant differences in carcass characterist cs

\

in this study were all of genetic origin Hereford ou// }’
.Crossbreds and Beef Synthetics were signifidantly y gerk
“in age than Dairy Synthetics (P< 05). Beef and Dairya
‘ijnthetics were heavidr than Hereford (P< 05) and h d a
W_better dressing percentage and a lower fat cd@er |
" 60.7% of Beef Synthetic and 59.3% of Dairy Synt tic
}carcasses received the grade A1, compared to only 43 6% of
Hereﬁord Crossb ‘ the difference being significaht . |
: P( osg Dairy S hettics and Hereford Crossbreds received ‘
more A2 and ‘A3 grades however, s1gnificant1y less B grades
| than Beef Synthetics which couid 1nd1cate a greater ’
.,»susceptibility to stress in this breed group Bothh
.ﬁ7carcasses receiV1n\/5he ‘grade C came fror bui]s-of the
?*Dairy Synthetic breed;group '
“"' - i : , .
?conomc ANALYSIS ,

o ‘A brief economic comparison between eariy ‘and 1ate
] weaned animais which took into account ‘the additionai 3%
- days eariy weaned animqls remained in the feedlot was i}i
'eattempted Table II 17 shows the cos;‘which occurred during
the 170 and 140 days ‘which the early and late weaned
vgfanimals spent in the<fEedlot triai Due to- their more
V:efficient feed conversion and the 1ower straw and labour '

’requirements. Iate weaned animais gained more economicaily,_.



TABLE II.17 Cost.of gain in the feedlot

Iﬂt‘em I -Early weaned " =Late weanedA
DaYs in f@edlot ‘ 170 o h.‘ 140 - -
Initial weight (kg)  216.7¢%Ma- - 226.%0 .
‘F1nal weight (kg) | 485.007°%" 473.10
_Total gain (kg) ' 2 3 ~ 348.90
Feed.conversién T ¥ 547 5.40
Total feed congymed -/ B
during. feetilot perlod 1548.08 . . 1333.26
Cost per kg of feed - . $0.089 .
Cost of f§§d consumed 152.94 . . 13170
: Str'aw/day/ammai“ o218~ . . 2.14
| ‘vStraw/amma'l - 370- 60 ° - 299.80 -
Cost per kg of straw o $0 044 | |
~ Cost of straw/an]mal - 16. 31 g, T 18.18
vLabour‘/ammal . o | " R
(bedding, feedjmg) (hrs) 1.08° . 0.90
. Cost of labour ($15.00 © . a4
” /hr) o 18200 1. 13.50
';‘,“Tptal cost of gain. 185,"55 T 1‘58/38‘
Cost per I“kg of ga,i‘nj N | 069 ' o O.64

69
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than their early weaned contemporaries. Costs of gain for:
ear'ly and late weaned animals were nespecatively $ 0.69 and

$ 0.64. e
pantien budget (Table I1. 18) wés const ted to

'

penfonmano& of early weaned against late
s. The !ﬂded ts’ane ‘computed from those

J‘m

ovaluate
weaned ¢
presented in Table II 17 As

Rk
in the season and the two weaning-«dates wene n1y° one month

ning oocunred rathen late

apart, At was unerly that Afhe saved grazing‘ qould be used
to delay the start ‘of winter feeding of thehams It. wa%z o
~also assumed that the growth of the pasture in the |
fQ'HoW‘ing' year was not inf luenced to-a great extent by the“_
removal. of the early weaned ca]ves For this. reason, the
pasture which was saved was thought to have no a1tennat1ve
use and hence’ a value of 7,er'o Based on these assunptions
the part1a1 deq(npvealed a neg;lt-ive net benefit due,to

" early weaning of $ 9. 81 per animal at the end of the |

~ feedlot trial. SR | -

‘* < Costs anising fr-om sick anima]s have not been mcluded
"_as sickness may . nbt only nequire tr-eatment -but alga lower" ﬂ
_nete of-‘ gain and\feed eff’l‘é’iency It is obkus that an
‘ economic ana1ys1s of eaMy weaning- would néquu-e a more
edetailed 1nvestigation of the period fr-om ‘the end of the
: ‘feedlot triaf to the time. of slaughter' as ‘well as the .
. financial oonsequences of diiferenoes in graﬂng between o
. the two weening groups The fact that early weaned. bulls oz
'were younger at sleu@ter and heavier mimt well offset the
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TABLE II 18 Partia\ budiget eva‘uatinq net benefit
of feedlot performaﬂa of gar‘ly weaned calves

Addéd-;cost:
 Feed (152.94, - 13 70)
Bedding (16.31 -‘3 18) =
Labour (16.20 - 13.50) =

.'_ l . . .
Totegy ded ‘cost
Added r'evenue B o ‘ " ~a *- :

. Livewmght (485.0 - 473 1) - 11.9 kg @ $ 1.45 = § 17.26
. K#} s . | M« .

Va]ue of pasture saved | 0
~ Tota] addéﬁ‘rev é e T - $17.26
, %” " ) S | o

Added benefit. . . ¥ - ./ . g.g.81
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‘higher cost pef kg of ‘gain. However’ ‘such an analysis wou1d
‘well exceed the limits of this stu@ | |

vmen conparing, the cést of gain pgn kg in this study.

T 1»s 1nportant 'to remember that the weamn Ege d‘iffered

-

on‘ly by one month It is concgivable that
wl'\ich G‘M shortage might persist for, @ 1» ,
’ time and’ unweaned ca1v;s could: faoe considé?ab'leﬁloss of ‘
weigwt, the cost of gain might weTd be “in sfavour of: ear],y'"\
. weaned antma1s It sl-“gld also be pointed out that ear
_;weaning coujd Tower' winter maintenanoe cost of the dam

which might qutweim ﬂithe somewhat higher cost of gain of

;p .fe_‘an1‘y‘ weahed animals. - S - _ , w

, | | .

e ‘ - . P



D f~ﬁgf,' : Il 4. SUMMARY AND CONCLUSIONS
. b ";- ' , ,'.“'?’ @ o
‘ '. @\ ‘:’4‘,‘#‘& !d-

t’swﬁujhe ré%ults reported here: support most of those cited, ;
. in-the literature, which indicate that calyes can be wenned

&4
at different ages without‘peing great ly affected by their |

.ftweaning treatment The greatest diffe‘.hce between the two

'“groups in this study occur during the time between the

two weaning dates a:h ensuingbadjustment periods, when

early weaned calves W e at a ciear advantage and

"',out-gained their. late weaned contemporaries. This fis :
- crucial, COnsidering that there was merely dne month
mﬂfference between the ,two weaning dates whereas in
’ situattons’of drought or feed shortage, this period could
3 be’ considerably longer and the advantage: thus greater
“"“ However, these data also indicate that iate weaned
t animais might“respond to the 1ower growth rate in the early
:stages w1th catcn up growth, -and subsequent]y gain faster
~- .and more\effic1ent1y Wearving treatment in this study, as -
‘'well as in others did not " appear to affect overa]i
‘ lifettme performance as assessed by slaughter data. There _
‘also does not.appear to be a breed influence oﬂ performance
after different weaning. dates suggest ing that animals. of
different genetic background respond simiiarly to the
effects of age at weaning, aithough there might be some - R
in;era@tion between season’ of,birth and age at’ weaning The
hereingpresented data also suggestgthat early weaned o
~ animals might'bedmore susceptible to respiratorygproplems.‘,
7 -
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although a firm"cog\cwsmn is.difficult because of the
: the reported findings might be more a

| factors "1nvo1~vedfa’”

a]ternative. to cuktg
'biolbgical poinffi £ iew However any decision on weaning
age will cpr’ta!?uhhave to meet economic eria as well,

and tha f ibi‘!ity of an ear'ly weamng system will -depend
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BRI § 3 8 EFFECTS OF SHELTER dN FEEDLOT PERFORMANCE

* COF BULL CALVES - .,

o [ :
© 7 IIL.1. INTRODUCTION

An rncrease’ln/efficxency of beef produbtion mtght be

1.ach1eved by the provision of an overhead she1ter for

' feedlot cattle which could reduce the rad1ant heat. 1ess "

,vand keep antmals protected and dry durlng rain on snow
.storms The effects of a cold env1ronment on cattle have
,been we11 documented 7 } _ h .
| ACCording to Webster et al. (1970), acc11matization of ’
a large antuaT to the prolonged cold stress of a western"
Canadian winter 1nvo1ves adJustment in the energy exchanges
of the . an1ma1 des1gned to increase comfort and enhance

n”surv1va1 Changes a1so occur in the processes of energy »
am;?2b01tsm whtch g1ve r1se to an e]evatton in the resting
1metabo11c rate (RMR). It may a]so lead to anvtncrease”in/
the extent and durat fon to>which an’animafvoan'e1evatestts

: heat'production'in the~face of severe'eeldfstreSS' that is,
' 1ts &rmnt metabohsm Changes can also occur in the

' superf1c1a1 tissues of the body and ' in the hair codt whtch
reduce heat loss by increasing fﬁssue 1nsulation and
externa1 1nsu1atton respecttvely | , i

Young (1975) noted that pro1onged exposure to natura11y

occurrtng cold env1rcnments causes an elevatton in resting

80



"metabolism as well as an‘increased capac1ty,to produce "
heat, enabling the_ anima1 to shtft its thermoneu ral zone
down"{ard o | " 'f"" L , ;

- Warren\\t\al (1974) reported a differenoe of 0 30

. untts of digestib1T1ty of chopped forage diets per degree c
for steers exposed to températures of either 18 or 32 C
These workers also reported longer retention ttmes of feed
in the digesttve tract and‘htgher fiber dtgestibiltty at 32 -

* C as compared to 18-C, whith suggests that temperature has
| an influenpe on rumen functton st ce “the rumen is the maJor

"Vsite'%f f.iber digestion Stud}es Chrtstopherson and
Mt'ngan (1973), Christopherson’ and Thompson (1973) and ~
Christopherson 01975) further suggest that feed - '
d1gestib11ity might be decreased due to long exposure to
cold. In the 1atter study cakves and steers were Kept Out--.

'?or 1ndoors and measurements on dlgesttbiltty and resting

. metaboltcﬂrates mere taken. The results showed that
'digestipﬂ11ty was directly related to the exposure
temperature As temperatures declined, d1gest1bi11ty also
decreased This decrease in dtgestlbiltty was esttmated at .
0. 1f units per degree C. .

.,// Christopherson (1976) reported results of a study, in
which dtgestion experiments were performed on sheep steers
r/and calves pxposed for pro]onged pertods to vartous ' | |

. temperatures in contro]led env1ronmenta1 chambers and in

field studies on cattle kept outdoors durtng the winter.

Exposure to cold temperatures resulted in reduction of
1 , . . | ;
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digestib1lity in sheep ‘calyes and. the steers of 0. 31 0'21‘
cand 0. 08 units per degree C respectively These findings .
L also suggest that, fol1dWing the principle of similitude .ﬂ u
. anima1s of a 1arger body size are relatively less affeoted |
by Tow temperatures than.smallér ones ' ; .. e
| Greater losses of nitrogen in {he feces and urlne fOr e

outdqor compareg,to indoor calves were reported by
Christopherson (1973) resulttng in a reduct)pn in nitrogen

’ “retent!on

A ‘Tower feed digestib111ty due to cold weath:r might
,resu1t in either a htgher feed 1ntake a lower growth rate '
or bbth, Webster ‘et al. (1970) reported in the
aforement1oned study a 20% overall increase in pay
dbnsUmptton by he1fer calves exposed to co]d styess,
compared with contro] antmals wh1ch were continuously
housed at an air temperature of about 20 C. »

.Millﬁgan and‘Christison (1974) reported an‘ahalysis'of i
\records of 7 years 1nv01v1ng 1870 steers to dete;mine the ’.
effects of cltmate on steer performance They conc]uded
v'that durtng the months of December, danuary and February,
durtng whtch the mean‘monthly temperature was recorded at!

—17 C, average daily gain fell to about 70% of its 1eve1
recorded during the rest of the year'. Feed requireg\per |
unit gain and the metabOlizab]e‘energy.1ntake per unit of
gain were 149 and 140% of the/requirements of\the‘remainder
of the’yeart Regression-equafﬁons indicated that a decreasevﬁ
of 10 C in the mean monthly temperatune,resuIted~in"a A

?

\
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decrease oft6'14‘kg'gain/day,Jan increase”of'B 7 Kg o
feed/gain and. an increaSe of 1.1 Mcal ME/kg gain.
A number of studies have been conducted to determine
the benef i ts of shelter for feedlot cattle' ranging from a
simple windbreak to elaborate heated houstng R
Ohristopherson (1982) estimated feed savings through
provision of a windbreak Basing his estimates on
measurement of changes in heat production in bulls gaining
. 1.3 kg per day and exposed to a 15 km/hour w1ndspeed in a
B wind tunnel, he concluded that a windbreak could result in |
a saving of up to 3 3 Méal ME per day at a temperature of
-15 C. Results by Williams - (1969) suggest that this savings
would be greater in animals gaining at a lower rate ~ RN
"'In an Irish study McCarrick ahd Drennan- (1972) ‘ |
reported no response in liveweight gain resulting from the
provision of lﬂgeral shelter during WInters with
temperaturesfff'i;ng from 10 to -tbc. Y \
~ Bond. and Laster (1974) in a study in Nebraska also

concluded that there was no s1gnificant difference in

growth rates of cattle maintained~with or without w1ndbreak

and suggested that provision of a windbreak might actually i
;result in lower feed consumption due to the fact that the

animals spend most of their time close to the fence rather

than at the feed bunk. |

N The benefits of provision of an overhead shelter would -

result from mainly two factors the ‘reduct ion of radiant

——

heat loss- and the possibility for the animal to stay dry
¥ o



: during rain or snow Storms. The* actual‘amount -of savin:/ff
n

u_'v .

@

"‘i

energy expenditure is difficult to predict as a radia

. heat ioss durupg the night might be partially offset by an

i

influx of radiant heat during a sunny day However Webster~~
(1970){ihdicated that heat loss could be 30% higher on |

»cioudless than on oloudy nights. suggesting that - if an
.animal were to remain under the overheadosheiter at night

and ‘stand outsjde in the sun du;in& the day, the energy
and, thereby. feed'savings could be considerable
Berg-and Young (1973) estimated-that cows with access

. to an overhead shelter required nearly 0.74 Mcal per day

less during approximate mean temperatures of -10 C than

those without shelter, which is the equivalent of ‘the ME

- content of nearly 0.5 kg of hay. Young, Dietz and“Berg

(1972) reported savings of 2.8 Mcal ME or 1.59 kg/day of
hay_when'aVerage temperatures were at a-.low of - 21 C.
Jordan et al. (1969) reported results of a study in

~ Northern Ontario of the effects of provision of a simple
y unheated shed for growing calves. These calves were born in
_the fall and remained with their dams either outside or

" inside. AVerage daily temperatureS'of -11 and -15 were

recorded in two consecutive years. Ca1f gainsfdiffered
8

significantly only in the second year when the inside group'

| averaged 0.76, the outs1de group 0.67 kg/day. caif

mortaiity, as might be expected differed s1gnificant1y in

both years and groups, approaching nearly 50% in thex'

outdoor group whereas it was 29% for the indoor group.
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chever the gain of their‘dams wbs not affected by the
shelter, although the sheltered group consumed 0.68 kg of
hay per day less than their unsheltered mates

Lister etial (1972) compared benefits of an insulated

barn, an open shed and a windbreak for pregnant beef cows

~on eithar ad ﬁgbitun hay intake, restricted hay intakebor
grass silage ‘fed in the same manner . Average—outside

- temperatures of -12 C were recorded. Cows in these three f.;
environments exhibited wsjght changes dur ing the winter in :

" the order of +273 '+257 and -31 g/day respectively after
all cows were adjusted to the mean, digestible energy intake '
for hay -fed cows. The saving in metabolizable_energy in
this study was approximately 4.66 Mcal/100 kg initial
weight for the insulated barn and 4.32 for the open shed
~ when compared to the cows)wintered outside. This would be p
~equivalent to a saving of 2 64 and 2. 45 kg of hay per day.

. These findings represent one of the largest feed saving

"’ observations associateqdwith shelter reported in the
literature. _This might have been caused, at leas; part,
by the restriction in. feed intake imposed.on some of the fi—
cows, as well as by the rather wet winter conditions which
could have resulted in poor outdoor bedding conditions.

Rasults from 1nvestigations into the benefits of.

providing overhead shelter for growing feediot cattle have
 been somewhat variable. Hoffman and Self (1870) conducted
trials in Iowa to evaluate the effect of shelter on feedlot

steers during winter and . summer trials During their winter
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trials, lasting from November to April, the average daily
mean tamo;rature was -2 C, and during the summer trial {t
 was +14.5 C. Their findingé suggest thht-eattle with access
,to‘sheiten gained 0. 17 kg per .day more ‘than cattle without,

_ but this difference was significant on a within-trial basis
only in one winter although pooiing the data by season
“resulted in a significant effect of shelter in the winter
as well as in the summer triais Daily feed COnsumption wasﬁ
not affected by shelter in any of the trials and the pooled
data indicated essentially no diffenenceibetween the
k.shelteheo and Unsheiterao group. Sheiter, however', lowered.
the feed requirements per Kg of gain in all trials and
significantiy so in three of the winter trials Pooiing the}
data by season indicated that feed efficiency over all
winter trials was 4.15 kg of feed per kg of gain for the
Vsheltered and- 4.77 kg for the unshelteped group. '
‘ o Leu et al. (1977) compared different housing systems in
1 anotherilowa stuoy>and found small differences in average
| daily gain (1.09 kg vs 1.00 kg/per day), dry mitter *
consumption (5.98. kg vs 6.00 kg per day) and feed
efficiency (5.49 units vs 6.04 units of grain dry matter
per unit Iiveweight gain) between animais with and without

access to the shelter, respectiveiy, with none of these

-._‘differences being statisticaily significant. These workers

-

R

concluded that aithough sheltered animais.tended to perform
'better, the smali increase in productivity did not’ Justify

the investment associated with‘proyision of shelter.
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Chri opherson (1981) and Christopherson and Thompson
(1981) in a study cqpducted at the Universityl{f Alberta
concluded that. provision of a shelterj:s"’* ?' crease the

I
rate of gain or the feed efficiency signifioe

rk, y, in fa b
un- sheltered animals tended to perform better. than those J
without access to an overhead sheiter the difference being
due to wettec oonditions in the sheltered'pen Severa1
studies have been conducted to determine the feasability of
housing growing beef cattle in confined buildings

‘Hidirog]ou and Lessard (1971) maintained yearling steers in
- unheated pole barns and concluded that there was a

,sigﬁificant‘adVantage in housing only during the months .of

danuary and February when temperatures fe11 to their

lowest, whereas there was either nQ_difference between

ins ide and outside groups of animads, or those maintained .
inside were atfa'disadavantage due to high humidity.

‘ However' tor the total length-of”the'winter‘ these workers

reported that outdoor steers required 16% more total
digestible nutrients and gained about 15% less than the .
animals kept in the barn. , ' |

Ingells and Seaie (1967), at the University of |

AN

Manitoba, compared the performance of Holstein steers. and |

bulls in heated housing (10 --15 c) with a similar group

| assigned to open shed housing for a period starting im
‘50ctober and ending in Ma%' Daiiy feed intake (kg), weight

gain (kg) and feed efficiency (kg of feed consumed per kg

-of gejn) for heated vs open housing were reported:to be
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6.83, 7.55; 1.31, 1.38 and 5.14, 5 51 respoctivoly, none of
those diffqrdnoos being statistically significant

A study" at the ‘University of Alberta by McQuitty et al
(1972) in whiCh different confinement systems were comparod
to housing feod1ot steers in an open lot,.led to the samo
' conclusion Avorage da11y gains feed efficioncy and
carcass qua1ity of animals raised 1n straw-bedded pens,
slatted floor pens or feedlot pens did not differ
significantly and theauthors suggested that considerat}ons
other than animal performance would be required to justify
pnovision of warm barn facilities for beef cattle over. an
open feedlot . S “

‘Althoug'\’studies on the benefits. of providing

growing feedlot anima]s with shelter appear variable, there

are apparent trends. One is that the provision of a \

windbreak, at 1east ‘under Canadian climatic conditions, k

results in a highgn growth ra%e and better feed efficiency
and, given the relatively low investment required for its

)‘ instalﬂation. is a viable tool} for increasing productivity.'

It is also clear from the presented research reports that

there is no advantage in raising growing‘oattle, at least

| from a biologicalpoint of view, in a total conf inement

system. Little:¥oed'saVings or increase in rate of gain

seom to be associated with this type of managoment and

health problems arising from high humidity could be

cons iderable. '

”Tne possible benefits of providing a simple overhead



shelter, ﬁﬁuavar.‘aaa_not quite as easy to estimate as
there oould be a number of factors involved which would
.determine tha\pr'ofitabi'lity of such a system. |
‘Christopharson\(1982) suggested that animals qrouing.at a

- rate higher than 1.5 kg per day would not banefit from an
overhead shélter hacauu such animals have a high rate of
heat production making them more tplerant to cold weather.
\For animals growing at a rate lower than this and young
animals, however; an advantage could be realized provided
that economic considerations. ‘such as costiof shelter, |
additional labor, possible health probiems and other |
‘factors associated‘with it, are taken into account. Further
. studies in western Canada and under actual feedlot '
conditions appear justkfied given the possibiliiy that
provisién of an overhead shelter might r?sult in greater

¢

productivity. -



J  111.2. MATERIALS AND METHODS

This study was oonductod at the Univorsity of Alberta

* ranch at Klnsena during 1984/85 and 1985/86. A total of
376 buH calves were usod which wer'o the same animals
involved 1in the previous study on-the effects of age at
weaning (see Section 11).

Four weeks‘after weaning. the animals were r-andomiz.d
into four- subgrocps two of which were housed with access
to an open-front shed ("she_lter'ed" pen 10cation)v. whereas
the other two groups were kept in open pens and. provided
with windbreaks on three sides '(“unsheltered” pen
location). This resulted in a total of eight pens with 23
to 24 animals per pen. The open pens were approximatel’ii 20
m by 40 m (1600 m2) and were equipped ‘Mth se%f-fee\ders
and automatic waterers. The windoreaks were 2.5 m high and

. consisted of 2.5 m long vertical boards 15 cm wide and 2 cm

. thick, spaced about' 3 cm apart with a 17% porosity.

° The pens with access to 'the shelter were 20 m long and
12 m wide (240 m?)°6 m by 20 m of which was covered by & |

> three-sided shed and. contained the feeding trough.
SI(eIter'ed animals were fed daily, wher'eas those in the
outside. pens had access to se1f -feeders, which had to be
filled onoe a week. Straw was provided in all pens as
neoessary to maintain dry bedding

‘During the 140-day 'long feedlot trial, all animals were
weighed at 28-day intervals and reoor-ds of feed '

90
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~ consumption, on a pen basis, were abtainod OOOUN"OHO. of
siockness or death losses were rooordod and dally minimum
and maximum tamporaturos were monitored. .

To assess any possible long-term effects of ppovisidn
of‘nholtdh, carcass data were obtained from graders of
Agriculture Canada and analysed. '

v

Statistical analyses

Least'équares Ana?yses of variance and covariance for
unequal subclass numbers were computed as outlined by
Mehleﬁbacher (1978).

For the ana{ysis of weights and daily rates of gain, a

*

model was used with effects of year, pen location and
breed-group of calf as sources of variation and preweaning
average daily gain as covariate. |
Levels of the main effect§ were:
1. Year .(R), classified as either 1984/85 or 1985/86;
2. Pen location (L), classified as inside or outside;.
3. Breed-group (B), classified as SY, HX and SD.
The model-éﬁbloyed wés: _ v<< ) .
Yijiki = U+ Ry * L+ B+ RLyj + RByyc

&
"’ LB’R + RLB'IjK + euk]

uhqre ﬁ*’m
Y]JK] & trait under consideration

u = overall mean



Ri = the effect of th, ith year A
Lj » the effect of the jth pen locati -
Bk = the effect of the kth breed-froup - \“
RLyj » the effect of the. interact fon between the -
ith year and.the Jth pen location ‘
RB;K = the effect of the interaction betwoon tho
ith year and the Kth breed- -group |
LBk = the effeat of the interaction between the
jth pen location and the kth breed-group -
RLB; jx = the effect of the interaction between the
ifth year, the jth pen location and the
kth,breed-group; and , v

eijk] = random error.
i ?
As the animals in this experiment were the same as in
the previous chapter, preiiminary analyses were performed
| using a model which contained weaning and housing
treatments and their. interactions .as main ef fects. However,
as none of the interactions proved to be significant
separate modeis were used for the anaiyses of the effects
of age at weaning and type of housing. -
~ Correlation and regression coefficients we:e computed
using the SPSSX computer package (SPSS Inc. 1883).
Feed consumption and efficiency were anained on a pen
basis and a simpler model had to be Used, with year, pen
location and the interaction between the two as main

effects Carcass data were anaiysed uith only pen iocation.



bneed-gnoup and the:r interact1on as matn effects |

Student Newman Keu]s tests as out11ned by Steel and
“Torrie. (1980) were emp]oyed to test dtfferencés between
indlvidual means whenever stgn1f1cant differences were
establ1shed by least square analys1s

DIfferences between the categorlcal data in the healith

. ana4ys1s wére tested: by Ftsher s Exact Method as descr1bed

.

by Keeping (1962)-.



N o113, REsuLTs AND DISCUSSION

CONFOUNDED EFFECTS

_ , Due tdLThe d1fference in design between sheltered and
'unsheltered pens confounding of the effects of shelter
‘}wtth those ar1snng from the dtfferénces 1n pen size and
ﬁeed1ng managementawas unavo1daole Whlle bu]ls w1th
’_shelter had only a space allotment of 10. 2 m2 per animal,
»the average space for bu1ls w1thout shelter was '
.approx1mate1y 68 m2 per animal. However both housing\\] _//
types exceeded the minimum space recommendat1ons for //
,‘s1m11ar hous1ng arrangements Values of recommended s ace
in the 11terature range from 6. 9 and 2. 8 m2 (Ensminge/
1976) to 13.8 - 37. 7 and 4.6 m2 (M1ntsh 1979; Las}éw,
'1981) per an1ma1 in an open 1ot or a surfaced pen»with .

: access to she]ter respecttve]y It is, of course poss1b1e
r thatctherbehavwour of the sheltered bulls was 1nf1uenced by
.the1r htgher stocktng rate It is known that bulls
‘ festab11sh a dom1nance h1erarchy and that the frequency of
| aggre551ve acts depends on the group size and the stocking
dens1ty (Tennessen 1983). Eraser (1982) pointed out that
| av01dance serves to reduce agonistic contests between
an1mais and it is poss1b1e that the higher dens1ty of -
animals in the sheltered groups resu]ted in a higher
"lnc1dence of agress1ve behaV1our Th1s of course, might
'have had a negative effect on the,rate‘of gain and feed
conversiom of the sheltered bulls. However, it could be

94
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‘argued that shelter generally influences behaviour to some
- extent as it motivates antmals to remain 1n‘more.crowded
conditions whenever they make use of the sheItebed area.
But as the number of bulils per pen in atl of the groups was
reIatively sma11 (23 to 24) it is probable that a. rather

‘stable dominance order evoIveg,wtthtn a short perjod of
ttme which wou1d not be greatly affected bw a‘ﬁdﬁewhat ,
higher density. X CER e

As already descmbed ammals m both 'g,g

. ,1 tihes

ad 14bi tum and thus, had access to feedgn

o the sheltered pens feed was added datly to 1eftover feedlx'
in the troughs whereas bulls. in the unsheltered pens had

u access to a- se]f -feeder which was ftlled approx1mate1y once :

/

a week. Antmals in the sheltered pens usua]ly ate
'throughout the day and were seldom observed to cnowd gsgund
the trough during feeding ttme a]though indications in the
literature are that the,feeder space of 0.50 m/head would
have been adequate, hadﬁthtsvoccurredt ReCommendattbns for

trough space per head, when animals are eating
[]

simuItaneous1y, rangemfrdm 0.45 m (Blake, 1985) and 0.45 -

0.55 i (Minish, 1979; Lasley 1981) to 0.50 - 0.60 m.
(Neumann, 1977). B o

' Despite the fact that.the effects of these confdunded
factors might be negligible 1t ts 1mportant to be aware of
E them when constdertng the follow1ng resu]ts

2. AGE AND WEIGHT AT START OF TEST

fps weretfed ”

N
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The 140-day feedlot trial in .1984/85 began on November
29 and' ia’sted'unti'] April 18; inj’ﬁ1985/'86 .1t‘_started on
December 3 and'ended on April 22f Ca]ves entering the trial
were 217 and 216 days of age in the first year and 223 and -
224 days of age in the second year, in the unsheltered and

sheltered groups. respecttve1y. As a result of the -
difference in age.,as.well'as due to.the 4 days,"Rhich the

test started later in the second year, the weights of the -

calves enter1ng the test were 51gnif1cant1y different
between the two years For the first year, the average -
- weight was 228.6 kg, whereas in' the second year it.reached
255 8 kg (P<.005). This was hot only a reflection of the
“older age of the ca]ves at the start of the test, but could
‘a1so be the result: of bet ter pasture condit1ons during the
summer of 1985.

There was no s1gn1f1cant d1fference‘1n wetghts betweeh‘
pen 1ocatlons with unshe]tered animals we1gh1ng 239 9,kg
and those W1th access to shelter 245. 5 kg .- Breed- group |
proved to be a strong effect, with Beef Synthetic: (246.6
ka) and Dairy Synthetic calves (251 5 Kg) being .

ih s1gn1f1cant1y heav1er ‘than Hereford Crossbreds (230 0 Kg,
’P< 005) The d1fferences between the three breed-groups is
in agreement W1th those between the weanlng weights as |

: reported by Berg and. Peeb]es (1983)

3. AVERAGE DAILY RATES OF GAIN DURING THE FEEDLOT TRIAL
‘For the total feedlot pertod ADG's between the two

A
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years did not differ*significantly (1 66 vs 1. 71 kg/day for.
1984/85 and 1985/86 respectively) however, pen locat ion
'had ‘a significant ‘effect on average daiiy rates of gain
(P<.05), with sheitered animais gaining 1.72 kg/day and
those without shelter 1.65 kg/day. The trend was the same

for both years with 1 71 vs 1.61 kg/day and. 1. 72 VS 1 69

kg/day, for the two pen\iocations and years, neg¥;
ihowever the difference in the second yean was<hothéu
significant. The smaller diffenence was undoubtedly a
“reflection of the warmer average tehBératures which were
recorded during that year . \x\\
| As Table III 1 shows, the effect of breed gnmbwas
also highiy significant (P<.005). SY calves gained at a
;significantly faster nate than -SD or HX (i 78 vs t. 64 and )

1.62 kg/day, nespectiveiy) The trend between pen location

- ‘was noticeabie within each breed- group, however, the

,difference between sheltered and unsheitered animals was '
significant only in the slower . gaining Hereford Crossbreds
'and Dairy Synthetics This would support suggestions in the
;literature that anima\s gaining at a higher rate arée less.
‘affected by 1ow temperature. To a great extent, thi 'is
probably due to the fact that these animals have a higher
feed intake and subsequentiy a higher heat productlon and
are, thus, better able to compensate for deciining
temperatunes

Average daiiy rates of gain were computed for each of
~the five weighing periods to determine if the differences
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TABLE IIl.1 Least squares means and standard errors
i of average daily rates of gain of the three

breed -~groups

Sheltered "Unsheltered
Beef Synthetlc - 1.80% #..03 1.762 + .03 o
Hereford Crossbred 1.87° + .03 1.61 + .03 .
Dairy Synthetic. . 1.66P° + .04 1.58P + .04
Total . 1.72 + .02 1.65 + .02

A

5 - © et

&

aib means in the same column w1th dlfferent superscripts are ’
- significantly dlfferent (P( 05). For s1gn1f1cance levels

within the same breed group refer to text.
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. in average temperatures betWeen'wejghihg per iods had‘
different effects on average daily rates of gain in the two
:housing groups, and the results are shown in Figure III.1.
| Average daf ly rates of gain dropped in the third weighing
period which corresponded to the coldest period of the
feed'lot trial. Table 111.2 shows the gains ang, tenperaturesl
' forveach_of the two years and there. was a very obvious
trend in the average daily rates of gainvduring the first
year. With declining temperatures, animals with access to
shelter were at an increasing advantage, although the -
lowest temperature did not correspond to the greatest -
difference. With increa,ing temperature, however, it was
.apparent that shelteredwahimaIS tended to lose this
aduantage unti1‘they'actua11y had.Tower rates of gain.

In the second,year. this»trend was not as obvious as jt
had been in the first year. While temperatures were
actually considerably higher, there appeared to be no-
strong connect1on between ADG and temperature of any given
weighing period, and, in ‘fact, during the period with® the
lowest temperature unsheltered anima]s gained at a higher
rate. The reason for th1s discrepancy and for the -low ‘
"performance of the unshe]tered anima]s in the successive
weighing period is not clear. However, it could be
suggested that the performance of sheltered and
unsheltered animals only favors thevformer in the case of

extended periods of cold weather as was observed during
the first year ' "
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FIGURE' III.1 Avefége daily gain (ADG) of ‘sheltered and unsheltered

calves and average maximum-and minimum temperatures during each of
the five weighing periods- ) ‘ ‘
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TABLE I11.2 Least squares means and standard errbns
of average daily rates of gain (kg); and average daily
- x ‘maximum and minimum temperatures (k)in'each of the

9
0

8
5.
7

f ive periods
WQighing‘ Average daily rate of ga;n Temperatures

period- Unshe]tered Sheitered Difference max. ‘min.
1984/85:  --

1 161+ .05 1.B13 .oéw 0r  -11.2 -18.
2 ° 175+ .05 1.98+ .0&R. -.23  -8.9 -15.
3 1.51+ .04 1.60 + .08 -.08  -12.7 -19.
4 1.73+ .04 1.83 4+ .05 -.10 . +0.3 - 7.
5 165+ .05 1.56 + .05 .09 - +7.1 -0.

~ Total 1,61 + .03 1.71 + .03

1985/86: - | i |

1 1.66 + .05 1.47 + .06 .19 - 3.6 -10.
2 1.73 + .05 1.93 + .05  -.20 -2.7 -8
3 1.75 + .04 1.66 + .05 . .09 -12.3  -19.
4 1.57 + .04. 1.94 + .05  -.37 +3.0 -3
5 174+ .05 158+ .05 ' .15  +8.5 +0

Total 1.6 + .03  1.72 + .03
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each weighing period and incliuded in the,;.ﬁvl
factors were:-aVerage maximum and mint e N
average daily temperatures (determined by %veraging tgé two
measure@ents taken each day); number of days below -15,

-20, -25 and -30 degrees C; average fluctuations between
the Towést, hjghesi and mean daily temperatures between
days; ;Veragb fluctuations within days.(between night and
day) and the highest and lowest recorded temperatures
within each weighing period (referred to as variables T1 to
T13).

| The ana1ys1s of the average of the dai]y rates of gain
in each of the five weigh1ng periods for both years
'combined. revealed that there was no significant
correlation between any of the climate parameters and rate
‘of gain in the she]téred"or.unshe1tered groups .
qure]afions between observed temperatures were usually
positive with the exception of a coefficient of - 0.01 .

- between maximum temperature and ADG ofithe sheltered group,
which indicated, as already mentioned, that animals with
access to a shelter were actha11§‘at a disadvantage Qith
increasing témperatune, compared to animals housed without
shelter. Coefficients were negative for ADG and number of
days beloh a carfgin temperature, with the lowest values »
reached -between - 20 and -25 degrees C. As the influence of
climate on growth in each weighing period would be
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confoundod with the chango 17 the deve]opment of the ”

animals, the difforonoe betyeen the ADG’'s of the two groups;'

was included as a third dependent variable and its

correlation with the climate parameters was determined. The
analygis showed that it was significantly correlated only

| with observed maximum temperature (P<.05).

As there had been a considerable climatic difference,
between the two years,_particu]arly in average tqmgdrature.
it was ngcessaby to consider each year -separately and,
therefore, additional correlation analyses were performed.
None of the correlations between ADG and any of the climate
variables in any of the two housing groups proved to be
significant in any year, with the exception of daily
avérage temperature fluctuation, whose correlation with ADG
of the unsheltered group approached significanc§ (P£.06) in
the first year. ' \

The difference in ADG between the two housing groups
was correlated with the climate parameters,to'é,varying
degree with correlation-coefficignts-randingyfrom .77 to
.76 and probability levels from .06 }O'LO7Ain“the first
'year. Number of days below -15 degrées had a correlation
coefficient of -.70 (P=.09), average daily fluctuation
between days showed a coefficient of -:73 (P=.08) and
average daily fluctuation within days had a coefficient of
-.80 (P=0.5), Highest and lowest recorded tempe;atures were
significantly correlated with the difference . in ADG ‘with
' probability leve1s of .05 and .003.
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Correlations in the second y'ear followed a different
pattern. Neither averaqe temperatures, nor numbor of days
. below the set temperatures or highest and lowest rbcordeg
temperature in any of the weighing perioﬁe were ,
significantly correlated with the difference in ADG between
the, two groups. Average daily fiuctuatton however, was |
_(P< 05), but in the second year with a positive corre?atton
coefficient of .82. 1 -

To determine which of the climate variables contributed
to the variation in ADG, and to asoess how much of the
variation in average datly‘rates of gain was. caused by
these parameters a stepwise regression analysis was
peformed for each of the years and each pen location Al
of the thirteen climate parameters were incIuded in the
model and the results are 5hown in Table III 3 Overall,
each year x pen analysis resulted in different variables
with probabiltties below. the 5% level, with the exception

the fluctuation’ in minimum temperatures between days
(T9 which contributed to thenuar\ation in both groups
during the first year. Both regression coefficients were
| positive and were significantly different (P<.005). As
y Table I11.2 showed, average minimum and:maximum
temperatures differed greatly between the two years, which
probably explains the fact that it did not contribute to
the variation. in the second year.

It is interesting to note that in both years. weather .
variables contributed far more to the variation in gain in
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TABLE 111.3 Stcpwiio» regressions of average daily rates
of gain on climate variables

‘housing
type

unsheltered.

/

shgftered

unsheltered
sheltered

variables {n

equat fon™*

-

T10
T1
7

T12

b,

-.023

.049
.062
.138

- -.045

.096

-.040

087

.057

“

SEb
explained
| (R2x100)*
.
.005
.020 4.4
008
.029
.008 37.0
030" 2.2
007 .
021 o
007 13.3

\

% variance

* ¥

! ~

~* variables are: T1 and T2: average maximum and min imum

T9 and T10: fluctuations in minimum ?nd'mean temperatures

between days,

Ti2 and T13: minimum ‘and maximum recorded

temperatures. Al11 values based on,wqighing per iod means.
“* pe.05 =

% %k

by all variables in the equation

P

temperatures, T5™and T7: number of days below -15 and -30 C,
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‘sheltered animals than in those in open lots (7.0 and 13.3
ve 4.4 and 2.2% for the two groups and years,
respectively). This is 1ikely a reflection of the ffct that
rates of gain in sheltered animals"‘tended to decrease :not “
only as a result of‘ very coid:wbut alao of warm weather
and this qreater dependency on climatic factore would
certainiy account for a greater influence of climate on
variation in gain. )

As the correlation coefficients had revealed a >
'correlafion Between the dii‘ferenc'e in average daiiy rates
of gain between the two housing groups and average
' teuperatures (T3) and fluctuations in average daily
tenperatures (T10), regression analyses were performed with
ADG as d@lﬂent and these two c'iimate factors as
inmpendent variables in the mode?. Tabie I11.4 shows the
regression coefficients and their levels of simificanoe
Average tenperaturps explained only very 'iittle of the
variation in daiiy rates of gain and the regression
coefficients of ADG on- average ten'peratures between hous ing
groups ’differed significantly only in the first year.
Average teuperature, seemed to have little effect on gain,
particularly in the.second year. Fluctuation between ;
av'erage'-ciaiuly t‘etiperatures'aieo had 1ittle effect, although
differences within vea-r?s _uere all significant. ’

It should be emphasized that it is difffcult to draw
conclusions from these regression coéfficients, because, as

_already ment ioned, ‘the change in climate towards spring is
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TABLE: III 4 Regressions of average da11y rate

_of gain on average daily temperature and average
- temperature fluctuathns between -days.

\ v .
"Ye‘a"r';_, Independent housing =~ by  SEb  R2x100
s _variable type B e
1 fv,‘Aye. Temp;_;yeunsheltered .008*2 002 2.10
L o :-w"she'ltered -.00ft  .003 .48
2. o | *’"' ’.unshe'l_tered -.005 .003 .64
| ' sheltered' ©-.001  .004 .02
- L et S v : ﬁ , o
. Fluctuation unsheltered -.030"2 .013 .96
) | | sheltered  .038*P - .080 1.40 D
2 'uns,hel‘tered ©.096%3  .030° , 2.02
«  sheltered  -.175'® 039 4.45 -
* pc.05 T y

a,b goeff1cients wlth d1fferent superscr1pts w1th1n the l

same year and 1ndependent variable are s1gn1flcant1y

* B

different ‘ L
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confounded w1th the phySIOIOQical changes associated with
advancement 1n age. At the end of the trial, bulls were |
- about one year of age and rates of g;in tended to. SIOW down

wdurtng the last month It was probab]y partly due to this
fact that the-regresston coefficients were not consistent
- and ohangéd between negatjve and posttivewva1uesﬂ Ty, aould
, also“be:noted that-these’datavrepresent only two years of
Lt’obseryattons in which weather conditions were quite
differentfand that other'cltmatic factors, such as wind
veloo1ty pre01p1tat1on extend of c]oud covem as well as
degree of aco11mat1zat10n and hair coat depth of the anima1
can 1nf1uence performance (Webster 1970: 1971),rnone of
‘: these'parameters were measured'in this:study,(lt is.
| h0we9ér, apparent that animals within each year and ‘hous ing
N group were affected by‘different'climatic factors and that -
sheltered anwma1s tended to be at an advantage,,whtch
1ncreased with overall decreas1ng temperatures |
The corre]atton and regress1on coefficients reported .
here ‘are 1ower than those found by M111tgan and" Chrtstison
\(1974).-Thejr study showed highly stgntfrcantfcorre]atton
.coefftcients.of‘.74‘and 4;74vbetweenvaverage daily rate‘of
- gain and average. temperatiire and daysvbe]ow -23 C.,and ina.
. regression coefftcient ofv 014-ofvgain‘on temperature
HoweVer' this ‘might be a result of the fact that these
~ authors analysed data co11ected during a]l months of the
.year; |
’The observationiin this,study thatvanima1s with acceSs .

TN 5.
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to a sheJter gained at a‘faster rate‘thah’those exposed to
the cold agrees w1th most of the reported studies,
_a]though because of the diversity in housing systems under
1nvestigation andﬁr; winter climate between locations,

_ risons’ have to be made cautiously. Bennett and O'Mary
Uﬂttg 5), Kearl et‘%l (1965) ‘and Crawford and Butcher (1966)

eficia! effects when cattle were protected. from :
cold weather Hidlroglou and Lessard‘(1971) found a 15%
h1gher growth rate in housed an1ma1s compared ‘to those
maintained ‘outside, and Hoffman ahd Self (1970) descr ibed a
's1gniftcant difference of - 0 17 Kg in average da11y ga1n in
favor of she]tered animals Webster et al. (1970) found
calves which ‘had access to shelter ga1hed 18 kg more dur1hg
the winter than those exposed. Holmes et al. (1978)
preported increased WInter live wevght gains of 3. 6 and 7 2
kg for sheltered animals in 44 and 54 day 10ng tr1a1s
'respectlvely Yet Leu et al (1977) reported _'
insugn1fﬁcantly h1gher average da11y rates of gain in both

winter and summer months (1 09 vs. 1.00 and 1.22 vs. 1.14"“

kg/d for she]tered VS. unshe1tered durlng winter and summer

“-'months respect1vely) It could be argued that shelter

mlght resu1t 1n addit ional benef1ts by 1ncreas1ng daily -
“gain during the summer months However, this appears ;6
poontradict suggestlons ar1s1ng from this study that
benefits'of sheiter»are nothsignifjcant_during warmer

ot

eratures. Christopherson and Thompson‘(1981) found no .

———



110

a mild winter. However,, Garrett ot al. (1962) conc luded
" that in California, shade can reduce the radiant.heat load
by as much as 30 percent and lead to an increase in average
daiiy rate of gain of 0. 29 kg. Hoffman and Self (1970), in
a study in Iowa aiso~conc1uded that shade resulted in a .‘
s1gnificant -advantage in av%rage dai]y rate of gain during ;
the summer, however, studies by McCormick et al. (1963) in .
Georgia Bond -and Laster (1975) and Leu et al. (1977)'in
-,Iowa and Nebraska failed to find any Significant advantage

for animals with access,to shade.

4. BODY WEIGHTS .
Tabie I11.5 shows the deveiopment of body weights of
buils in each of the pen locations As there was no
‘51gn1ficant interaction between breed—group and hoysing
type all breed graups fo]iowed a very similar pattern
with' sheitered animals being heagiir throughout the feediot )
trial. This indicates that there is no difference in . |
| genetic response to type of housing among these three
breed- -groups. After adJusting for initiai differences in‘
weight at the start of the test between the two housing
_ groups in each breed-group, the actuai'differences were
4.0, 6.3 and 8.5 kg for Beef Synthetic . Hereford Crossbreds
and Dairy Synthetics, respectively ‘
During the triai Beef Synthetic buiis gained a tota1
of 252.3 Kg which was. s1gn1ficant1y higher than gains

exhibited by Hereford»Crossbreds (226,5 kg)_and Dairy}
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TABLE 111.5 Least squares means and standard errors

'of weights at- each weighing date and total weight gain
. (kg) during the feedlot tr1a1 .

EY . v

g
@ , ' .
Weighing o “‘- o
date o _Unsheltered | Sheltered
K " 239.9 + 3.1 . 2455 + 3.1
2  285.7 + 3.3 2688.9 + 3.4
3 333.4 +3.5 343.2 + 3.6
4 378.8 + 3.7 389.1 - 18
5 425.22 + 4.0  442.1P + 4.0
B 473.52 + 4.2 486.4° + 4.2
4
* 474.8 2.3 | ' 481.3 + 2.4
R 233.62 + 2.4 240.9P + 2.4

* Means of fina\'weights adjusted for weight at test start
* Total weight ‘gain dur ing feedlot trial
-a,b Means w1th different superscrlpts in the same row

 are significantly differpnt (P<.05) } A g -
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'Synﬂhetics (219.3 kg) Overall, animals with access to
shelter gained 240. 9 kg compared to 233.6 kg of animals
‘without (P.<05). | h

5. INFLUENCE OF AGE ON EERFORMANCE
| To 1nvestigate if age has any effect on performance of
| calves ‘under differentyenvironments, the-animals were '

‘divided into *Qree age groups rangfng in pirth dates from - .

. day 89 to 106 (group 1), day 107 to 128 {group 2) and day
129 to 158 (groep 3, dey 1 = January 1) with average ages
efL235. 222 and.198 days at the start of the test. Théere
was no significant dffference in the'performahce between
the three age groups in ‘any oﬁ the weighing periods, }
a]though the differences between groups 2 and 3 in period 2

(1.86 vs. 1.75 kg/day)»and between -group ‘1 and group 3 in
period 4 (1.85 vs 1}70'kg/day) approached‘significance

(P<.1). The analysis of gain durihg‘the total feedlot
trial, however, resulted ih‘a.significant age group effect
(P<.05), with average daily rates of gain of 1.71> 1.72 and
1:64 kg for groups 1, 2 and. 3, respectively (Table 111.6).

As there was no s1gnif1cant 1nteraction between type of
housing and age .of calves, the dlfferences betweengthe pen
locations fol1bwed a very;similaﬁ pattern thﬁoughout the
test period. Penilocation within age groupohad a |
significant effect-only during period 2 and 5, butﬂnot in
period 3, which corresponded to the coldest period. This is
somewhat surpnising, as any effect of age and pen location

{\
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should be particularly noticeable during the period of more
advense'weather cgnditiohs, surprising also was the fact
fhat'fhe analysis of ,the fota] feedlotvgain shewed*in
adyantage of shelter only in the two older age groups,
‘whereas the younger animals apbeared not to'be gr‘eat]y‘k :
affected by fhe type of housing. This can partly be K3
’ explained by the fact that unsheltered animals in groub‘3:

outgained their shel;ered contemporaries in the last period
aby a far 1arger margin than sheltered an1ma1s in the two
~other groups, which part!y offset any overall advantage |
sheltered animais might have had up to that point. Another
reasoh was the fact that there were considerable ‘
d1fferences in the number of bulls within each age dreup ;
- and the number of animals in group 3 was particularly
| smaii. Aithough this study did not result in any great
advantage of‘shelter'between,ages, it might be that this
would be different if the age difference between groups had
been greater, a1thougﬁ\there.is no indication in the
“Tfteratuae‘that this might be the case.
6. FEED CONSUMPTION AND EFFICIENCY
| Feed eonsumptioh and efficiency were calculated on a
; pen'basis and 'analysed for possible effécts of type of
| hous1ng As each trial year cons1sted of - eight pens, and
\eone pen in 1984/85 had to be e11m1nated from this analysis:. )
because of 1ncomplete records, 8 total o#,on]y 15 records ‘

were ava11able which greatly restr1cted the degrees of
. -
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“

" freedom in the error term. Furthermore, records per

weighing period uere availbale only for'the second year and
an attempt to compare the treatﬂent groups within each of '
these periods or to correlate climate and feed efficiency

l'and consumption was limited to a very small number of

observat ions uithin a rather mild winter. Breed-qroup
effects on these parameters couldialsovnot be determined as
pens consisted of animals of all three breed-groups, whose .
individual feed intakes could not be determined. - ¢
TheAanalysis of the feedlot trials of both years:

‘combined (Table 111.7) revealed a significant year effect

(P<.005), with animals consuming 9.1 kg in the first, and

Faa d

10.2-kg~in the second year.'This is surprising in light of
the milder winter- in the’ secbnd year " and would indicate

¥

*

“that the difference in the temperatures between the two

.years was ‘not sufficienx to cause any difference in

consumption or that feed intake was influenced to a
greater degree by factors other than average temperatures
Overall type of housing did not prove to be a Significant
effect with sheltered animals consuming 9.7 kg/day, those
without shelter 9.6 kg/day There was no 51gnificant year X
The analysis of feed efficiency (Table III. 8) showed
that the difference between the two groups approached
significance (P<.1) with sheltered animals being more
efficfent in their feed conversion (5.8 " vs 5.7 kg of
feed/kg of gain). However, this analysis also showed a



116

TABLE IIl.7 Least squares means and standard errors
of dailyrfeed consumption (kg) of unsheltered
and sheltered calves

Unsheltered Sheltered Total-
1984/85 @ 9.2 + .13 9.0 + .11 9.12 + .08
1985/86  10.1 + .11  10.4 + .11 10.2b + .07
Total 9.6 + .08 9.7 + .07 9.7 + .06

L

-

3'9 Means. with different'super§cripts within the same

cojumn are significént]y different (P<.05)
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TABLE I11.8 Least squares means and standard errors
of feed efficiency (kg of feed/kg of gain) of
unsheltered and sheltered calves

[T
»
t

Unsheltered  Sheltered Total
1984/85 5.5+ .04 53+ .03 5.42 + .03
1985/86 5.9+ .03 §.8+ .03 5.9 + .02
Total E 5.7 # :

.03 5.6+ .02 5.7°+ .02

L)

.Y
3,b means with different superscripts within the same

column are significantly different (P<.05)
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significant year x housing type effect (P<.05). while
animals with aoceés.to the shelter were at an advantage in
the first year with a feed conversion of 5.3 vs 5.5 kg,
this trend was not cons1stent(uﬁi:n the second year both.
groups had the same feea conversion of 5.9

The absence of any significant difference in feed
consumpt fon is in agreement with most of the repor ted
results. Webster et al. (1970) found only a sma11
'difference in feed 1ntgke between sheltered and exposed
animals during severe ciimatic.conditions in Albertqéi.:
Hoffman and Self (1970) and Leu et al. (1977) also .
concluded that feed consumption was not luusfed as a result -
‘of provision of shelter, however, these workers found
. significaptly better feed conversions in sheltered animais
during three of the six winters under investigation
] However, Christopherson (1981) in an. expewimentlg}ﬁilar to
this onie,” found ho significant differenceﬁ in feed
efficieny, but observed that sheltered animals had slightly

less efficient feed conversions due to adverse
 environmenta1 conditions in the sheltered pens.

_' The analysis of the second year, in which records of
feed consumpt{on and cOnvérsion in each weighing'periqg///
were included, did not show any significant'diffqrence
.betwegn housing groups in any of the 5 weighing periods
(Table 1I1.9). With the exception of the first period,
sheltered animals had a greater feed intake throughout the
feedlot trial, whereas there was no consistent trend 1n
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TABLE 111.9 Least squards means of average daily
feed consumption, feed conversion and avera ‘
maximum and minimum temperatures for each of the
five weighing periods during the second trial year

Feed : Feed temperatures -
consumed convers fon * min  max
Hous ing: v s u s
' Period: "
Dec 3/ |
Dec 31: 8.86 8.32 5.37 5.73 -10.1 - 3.6
Jan 1/ |
Jan 28: 9.65 - 8.5 - 2.7
Jan 29/
Feb 28: 10.34 -19.3 -12.3
Feb 29/ \
Mer 25: 10321 - 3.3 + 3.0
mhﬁn'ZG/ i "
Apr 22:  11.45 - 0.8 +8.5

Total  10.05 10.36 5.80 5.93

* U = Unsheltered, S = sHbltered
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feed efficiency. It {& noteworthy that during the coldest
period, 1n‘mich"'ev.rage mimimum and maximum teupomturui
were -19.3 C and -12.3°C respectively, unsheltered animals
had a slightly lower feed intake (10.34 vs 10.49 kg) and &
bette'r feed conversion (5. 79 vs 6. 11 kg) catpared with the
sheltered ohes. A lowered feed tntake by animale oxpoud to
colder temperatures would in itself not be a contradictjon,

- as feed intake is affected by water intake (Milligan .‘nd‘
Christison; 1974) and water consumption has been found to
be reduced during the }nter {Hoffman and Self, 1972: Hegg

et al., 1974). However, a better feed conversion by |
unshe]tered animaIs would rather indicate that a
tenperature of -19 C is not: 'Iow enougw to give sheltered
animals an advantage, ‘

The correlation estimates, in which feed corisumpt fon
and feed efficiency of thei two gr'oups' as well as the
d1ffer'ence in these tratts between ‘them were corre1ated

/with average minimum and max'imum teuperatur'es, nunber of

Xeys below - 15, =20, -25 and -30.C; average fluctuations

tween minimum and maximuur ter;/xaeratures between and within
days were includedf showed no significant correlation
betweenf*t“eed consumpt ion and any of these rametens. Tne‘
d1fference between gr'oups 1n feed oon/smpti ', however, was
significantly correlated w.i th average temperature
f luctuat ions between days (P<.05), with a coefficient ~of
.82, |

| Aver_age tenﬁera_twre fluctuatiens within days, that is
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between daily maximum- and daily minimum“temperatures was -
Significantly correlated only with the feed effiCiency of
the sheltered group with a coefficient of 87 The

vi‘difference in effiCiency between the two treatment groups -
o was also significantly correlated with fluctuations in
‘utemperatures however, its correlation coeffiCient was
negative at - 87 These correlation coeffiCients suggest
that fluctuations in temperature are more likely to affect.
feed effiCiency and consumption than actual temperatures
although it must be kept in mind ‘that these data represent
',only a relatively mild winter w1thout prolonged severe cold

e

;_weather and, therefore definite conclUSions can not be ,

Milligan and Christison (1974) in their study in- tz
Saskatchewan concluded that mean temperature windchill e
'factor and number -of days below -23 were Significantly

-correlated with efftciency, although none of the climate |

: variables included lﬁ)thelr model showed ary significant

3 effect oh feed intake R M P #

.L The results reported here are generally in agreement

- with most of the studies reported in the 'iterature Teading |
~ to the concluSion that winter climate does not affect feed

‘ficonsumption to ‘a great extent However zhe results are
ﬁsomeWhat in disagreement with most other ‘studies, which -

”report differences in feed effiCiency between animals with

and’ without access to shelter This could either be due to

N |

ﬂthe rather mild winter in the second year or could in fact'
.

]
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. be a reflectton of the high growth rate 6f the animals

under study receTVTng a high concentrate ration. This could L

result in such,a htgh heat production that these animals
de not. beneftt from the prov1s10n of she]ter as suggested
by Christopherson (1982). .

~ s

. 7. HEALTH STATUS AND MORTALITY L B

To determine. whether the type of housing had any

»jinfluence on the health status of the herd, an-analysis of

: the hea]th records was carried oMt . Only anima]s which were

treated eTther by the ranch staff or a vetertnartan and

~\whose treatment was subsequent1y entered Tnto the records K

‘were considered- Tn thTs analySTs Levels of STgantcance in

. this ana]ysTs were determtned w1th Ftsher s Exact Method

' as outlined by Keeang (1962)

Of the 193 an1ma1s enterTng the feedlot trial durTng

the fTrst year a total of 18 :rqutred treatment andxof

f'the 183 antmals durTng the second year, 14 anTmals were

~

treated There was no appreCTab1e deference in the average

‘1ength fcr Wthh treatment was requTred eTther betweeq@

- years (2 vs 3 days, for the fTrst and second yvear,

‘respecttver)~or between the housing treatments ( 3.4ivs :

‘:1T7'days for'unshe]teredrand‘shelteredYCaIVes.

v’respectively) - e e

1
Infecttons of the resptratory tract were by far the

agreatest cause of sickness in both years however. its;

occurrence varied greatly between the. tWO years This is

s
-

—



1 not an ‘unusual phenomenon as Church and Radostits (1981)
in an Alberta wide survey of feedlots fdund: that
respiratory diseases accounted for 59%Mof ‘total morbidity
and 61% of totaltmortality.‘During}the first year, 9
animals Showed‘symptoms of pneumonia, 7 of which were
 housed in pens with access to shelter whereas only 2 |

‘antmals in the unsheltered pens developed this problem. The

1difference between the two groups ‘was hot s1gn1ficant In

" the second year, only 3 animals had to be treated for the ‘
: condition with 2 being housed with, and 1 without™acc

‘\to shelter. i{n both years, the occurrence of pneumoniaajjg\\
concentr%ted in the months-of December and danuary It is.
lnoteworthy that of the animals requiring treatment for
respiratory infections none. belonged to the Dairy
Synthetic breed- group There 1s, in3fact, some ev1dence
.vthat dairy cattleyare‘less affected by some of the |
: respiratory problems than beef oattleJlMcKercher 1959)‘
although the number of anid!bs oF this breed group in this
ostudy is far too small to confirm those findings ' =
o . The occurrence of bloat the second most prevalent -
v::health problem dld notgshow any pattern, which could be
: attributed to the “type - of housxng During the first trial
year, 4 unsheltered animaﬂs developed the condition
_whereas none of the sheltered animals was affected. Thls
'trend was reversed in the second year when97 sheltered
animals required treatmgnt while the condition d1d not
ocour among the unsheltered calves. Th%’differeﬁ!E in the '
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second year between the two -groups was significant'(P<'05);
Another common. problem in both years was lameness,

mostly caused by inflammation of the joints, however, there

was no difference between'thertwo hous ing treatments.
'During'theffirst year of the trial, a total of 3

: animals died, 2 in the unSheltered group as'a result of

f bloat, 1 in the sheltered group following a respiratory o

infection. In the second year 2 sheltered calves died 1'%ﬁ

of bloat and 1 of a maltgnant edema whereas only 1

animal in the unsheltered group dted as a result of

-

- pneu ia. A total of 3 calves in the unshe‘d and 2 in |

the 3::ltered group had to be éhlpped to slaughter before

the end of the feedlot trial, prtmartly because of lameness,

or recurring blo®t. - U e S
These results mtght suggest that the health status of

cattle would not be improved by prov1d1ng overhead shelter

aand in fact sheltered calves cguld be at a disadvantage S

- and be more suscepttble to tnfectlons of the respiratory

tract. There are a great number of resptratory infecttons

~ in cattle, whlch are of ten referred to as the bov1ne

‘respiratory dtsease complex and among which infectious

bovine rhinotracheitis (IBR)‘and pneumon ic pasteurellosts'

are thevchief causes of losses}tn‘feedlot cattle. Yates'

(1982) pointed out that these infections couid be |

associated with a vartety of stressors such as temperature

extn sl'tnadequate or irregular feeding, changes in diet,
: increased_humtdtty and ‘crowding. It is well established
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that transmission of these infections under naturai

“conditions is by infected aerosol dropiets aithough

| exposure to excretions and secretions may play a role as

weli In case of the'virus‘causing IBR, Eiazhary'and

_Derbyshire (1979) showed that it can survive long enough in

the atmosphere for airborne transmission to occur, ’
especiaiiy so among intensively reared or housed animais
with optimal survival occurring at low temperatures and_
high humidity. . o K

It is therefore conceivable that animals with access

to sheitera under which they presumabiy spend con51derab1e'

time if“somewhat crowded conditions, are‘at a higher risk

of contracting.respiratory infections than unsheltered,

animals.

- 8. SLAUGHTER CHARACTERISTICS . -

Animals remained in their respective pens until they
were considered to haVe‘reachedfa desirable degree of
finish at which point they were weighed and shipped to the
processing piant To determine if type of housing had‘an\
effect on carcasS‘and slaughter traits, carcass evaluation
data from graders of Agricuiture Canada were obtained and
in addition age and weight at siaughter and carcass
composition were anaiysed Oniy animals in the first year

were available for this analysis with a total of 157

records. As Table I1I1.10 shows, there was ‘almost no »

difference in any of the carcass traits between the two
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TABLE 111.10 Least squares means and standard errors
of age (days) and weight (kg) at slaughter, fat thickness
: (mm)~and'dressing percentage and grades received

by each housing group } ‘
. Unsheltered Sheltered
Age at slaughter 437 a3
Weight at slaughter 541.8 » 530.7
Fat thickness 1047 1007
' Dressing percentage 59.5 . '58.4

~ Number of grades: 7A
Al | a8 T
A2 andbAS _ 24 7 : 20
B and C 2
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groups . Unsheltered animals were .5 days older (437 vs 432)
~and 10.9 kg heavier (541.6 vs 530.6 kg) than their
unsheltered contemporaries. It is noteworthy that
unsheltered and sheltered animals had entered the trial in
‘the first year weighing 231.1 and 228.2‘kg and had finished
" the test with weights of 458.3 and 463.2 kg, respectively.
“Even after adjusting for the age difference at slaughter,
;unsheltered bul]s weighed 535.4 kg compared to sheltered B
; animais whose average weight was 530.6 kg. This wouid
indicate that during the warmer months sheltered animals
gained less: to such a degree that the weight advantage,
which these animals had after the winter, disappeared
.compieteiy ' | 3 N
. Fat thickness,  as determined between the 12th and 13th
‘rib, and dresstng percentage between the two groups did not
differ at all. There was a significant breed-group effect
(which was aiready reported in the previous chapter)
however there was no interaction between breed- group and
. type of housing in any of the measured traits. The carcass
grades‘ which‘had to be grouped intdhthree=groups~due to. |
the small numbers of animals involved, showed an aimost
‘equal distribution of grades among bulls of the two
treatmerft groups. Of the carcasses 44 and 46 were graded
A1, 24 and 20 graded A2 and A3 and 11 and 12 graded in the
B and-c range in the unsheltered and sheltered groups. As
aiready mentioned in the previous chapter, of the 23

carcaeses graded in the lowest carcass grade group, only 2
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received the gradé C, while all other obtained B gradgs_as_
a result of discoloration of the meat. The absencexof‘any’-‘
‘difference in carcass traits between the two groups was not

surprising given the rather small advantage in average
daiiy rates of gain and feed efficiency sheltered animals
had over their umsheltered mates during the first year.
There is not much evidence iinking type of housing with‘i
_ slaughter traits although Young ét al. (1976) reported
differences in carcass composition between animals in
conf inement and those kept outdoors. Animals, which had ‘
been maintained indoors had heavier carcasses, a greater
fat cover and higher dressing percentage. However, McQuitty
et al. (1972), who alsorcompared performance of housed
animals with that/of calves maintained outside, based.on
results of a very detailed carcasslanaiysis; conc]dded that
type of housing did not cause any significant differences--
in carcass quaiity This study, . aithough only comprised ‘of

data from one year would support the latter conciuston



" II1.4. SUMMARY AND CONCLUSIONS

The results of a tw0'year {nvest igation into the

- offects of providing an overhead shelter on the performance"“
of bull calves during a 140-day feedlot trial between
December and April are reported. Shelter had a
‘significantly beheflcial effect on average dally‘rates of
gain during the feedlot trial, however, feed consumption
and efficiency wére not significantly_different between the
two housing groups. Neither breed-group nor age of calf
showed a signifciant interact1on with type of housing.
Although there were no slgnhficant effects of type of
housing on health status, an1mals in sheltered pens
appeared more suscept1ble to respiratory 1nfectlons than
thetr unsheltered contemporar1es

"o It could be argued that an addit ional benefit from the
provision of shelter could be der ived dur1ng the summer, by
offering the animals shade, however the lower rate of gain
in sheltered animals during the warmer months suggests that
sheltered animals are, in fact, at a disadvantage durihg
the summer and we1gh less at slaughter desp1te their
heavier weights at the end of the feedlot trial in ApP11

‘ Presumably, this disadvantage arose from a greater
}kmcentration of animals in the sheltered pens, which led
to a considerable.mahure build-up and probably had a
pronounced negat ive effect on the environmental quality in
'these pens.

| 129
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These results suggest that calves with the growth rate
and the genetic composition of the animals in thié study,
do nof benefit from an overhead shelter and that its |
provtsion wixt_h the aim to 1‘ncr‘ease the efficie‘ncy of beef
production, appears not to be advisable.
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IV, EFFECTS OF DATE"OF WEANING ON COW PERFORMANCE

69

" IV.I. INTRODUCTION -
Y ’

An<inVestigation into the effects of early weaning
would not be complete without consideration of the
- influence it~Wougﬂvhave on-the performancekof the dams .
Mahyfstudies.indicate'that Weaning the calf before or
dur1ng the breedIng seasochan affect the subsequent
reproﬂuct1ve performance o¥ the cow con51derab1y It had

:'been shown ear]y that lactation or suck11ng delays

1971) a1though these early studies
‘“d1d noﬁﬁlnvest1gate whether remova] of a calf ‘would
actua11y result in. h1gher con¢ept1on rates. Laster et al.

Qo however reported that weaning cdlves at 55 days of

i resu]ted 1n a 17% dnhcrease. in concept1on rate in their
 dams compared w1th cows which had kept the1r ca]ves during |
| the breed1ng season. S1m11an f1nd1ngs were reported by -
Bellows et al. (1974) who concluded that Weanihg'calves _
severa1 days after b1rth shor tened the average postpartum |
anestrus 1nterva1 to 19.6 days compared to 39.1 days in a }
group of oows wh1ch -‘had nursed the1r calves for a Iength of
'35 days. ‘Posey (1976) carried out a number of trials in
‘which calves were weaned at'two to four‘weeks or at the

136
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standard age of sevenlmonths;;He concluded that ‘late
wean ing increased the SZFvieq period of the CoWs from an
average ot 57 dayshfor early Qeaned to 70 days forpdams
;eaned at seven months. ‘ T
Pimentel and DeschaMps‘11979)‘ when comparing cows
which had the1r,ca1ves weaned at the age\pf 90 days with
animals remaining with their offspring throughout the B
K breedgng_season, determined that pregnancy rate after 60
days"‘wés 43% higher in'dams of early weaned ¢a1ves and that
postpartum anestrus was considerably shorter 1n the ear]y
weaned grd&p. Lusby et al. (1981) observed that wean1ng
‘calves at 6 to 8 weeks of age increased oonoeption rates
sign1ficant1y After 64 days of thé breeding season, 97% of -
the early weaned cows were' ‘pregnant, oomparé% to 59% of the
_’Iate weaned animalsf’The average lnterval from parturition
»bto concept1on was also reduced cons1derab1y from 81 to 73
days. * S . |
Sim11ar fiodlngs were reported by Suzuki (1980) and -
Maree ei Qf §1974i, who invﬁsugated the mfluence of
\temporaryuﬂean1ng on cow fertility; Arthur and Mayer
(1979), Sohlotter and W1111ams (1975) and W11son (1981) who
‘vnoted that early weanxng at 60 days of age- 1noreased
~'¢conception rates of cows subJected to. e{&ﬁus A
synchronizatlon |
Whereas the ev1dence for immediate beneflts of early
weaning, that is higher fertil1ty in'the ensu1ng breedlng .

season is well documented the

es in: performance
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due to eariy weaning taking piace after the breeding

w

;,;ﬁ, ‘weaning calves at either 120
e
‘ ﬁhe primary and only effect of

Richardson et al _
or 210 days, concl" ,
early weaning on the dam was a statisticaiiy significant
increase in weight. gain of 12 kg between 120 and 210 days i
post- partum An 1ncrease in dam s weight between 120 and

¢210 days post partum in the previous year showed a

z correlation coefficient of .17 (P<.1) with pregnancy rate.

The pos1t1ve weight change showed higher associations with |

~ increased 1ive calf percentage and eariy caiving date

'However, added weéight between 120 and 210 days post-partum

was associated with increased ca1v1ng difficuities in the

.foiiow1ng year. Lastly, these workers concluded that weight

changes of the dam in the-preVious year had no significant
assoc1ation w1th weight of her subsequent calf.

Neviile and McCormick (1981)tweaning caives at 67 or.

230 days found that eariy weaned dams gained 0.63 compared _

to,0}29 kg per,day compared'tO‘the control group from time

ofleariy weaning to normaIIWeaning.'These'workers alsc

 concluded that age had a significant effect on the animal’'s

response to eariy weaning, theu2-year oid‘dams with normal
weaned calves héd an ADG of 0.15, compared with 0.54 kg for
thos& with eariy weaned caives This difference of 0.39 kg
was Significantiy higher from the respective 0.27 kg
differgggﬂ Observed’for mature dams. Thus, the burden of

nursAggstheir'caives was’ greater for 2- year old dams than
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'fpr mature. dams probably because~the 2- -year-olds were
still growing The year foliowing the weaning treatment, ‘
damthhat had early weaned caives calved six to seven days i
1ater (P<.05) than_did dams that had normally weaned.
calves. , |
Novak et al. (1984)' reporting a‘study'ét“the
Univer51ty of A]berta concluded that weanlng calves at 5
rather than 6 months of age did not result in any
difference in cow perfOnmance Early weaned cows gained
* more weight during: the‘period from eariy to normai weannng
‘(7 3% vs 4.6% of bodyweight respectively) however, the
“difference was not sufficientiy large taachange winter !
feeding requirements Weig'it loss durmg the following 'Q
winter was near ly identicai in both groups \
The study reported here was initiated to assess the - \\\
'finfiuence of date of weaning on_subsequent performance of
vthe dams,"with~particu1ar interest.in weight changes
. foiiowing the,weaning‘treatment andrperformance during the
- subsequent calving season. | ) N
:_d—In order’to enable a more accurate assessment of these
factors, data ofian exper iment which had been conducted~
- with the same weaning treatments_in the two yearshpreceding
this study (Novak et al., 1984), were included in the
analyses. This was done with the hope that pooiing the data
for four years would provide more conciuslve results

compared with utiiizing the limited data coilected during

the two years.
v



IV.2. MATERIALS AND METHODS
. : ,
This study was conducted at the University of AIberta

Ranch at Kinsella in four consecutive years (1982 to 1985).

‘A total of 1233 cow-calf paire of three breed-groups,

namely Beef Synthetic, Dairy .Synthetic and Hereford

« ‘Crossbred were used in this exper iment . Their genetic

composition was descr1bed in"previous chapters In each
year cows were random1zed within breed-groups into either
an early or a late weaning group. Table IV.1 shows the
distribution of cows within breed- groups and weaning
treatments dur1ng the four years of this experiment
Calves, which were born during April and May were

removed from their dams apcording to their weaning

~ allotment either at the end of September (early weaning) er

A, at the end of October (1ate weanIng) (The actual weaning

dates over the four years ranged from September 26/28 to
October 2/4 for the early and October 25/27 to November 2/4
for the'late weaned animals). At the time of early weaning,
all dams were weighed and while early weaned calves were |
separated‘froﬁ their dams, 'late weaned calves remained with
their dams on pasture until the time of late weaning At -
late weanlng, "all cows were again weighed and late weaned )
calves were separated from their dams.

During the winter, cows received hay, straw and grain

| *supplement when necessary.‘as descr ibed by Berg (1975).

After calving in the fdﬁ]owing year, cow wetghts were again

140
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TABLE IV.1 Number of cows of the three breed-groups
in the early and late weaning treatments
from 1982 to 1985

1982 1983 1984 1985
Breed- Weaning
group  treatment g ¢ i
sy* ,
Early 80 79 34 28
 Late o 83 86 39 - 38
HX™ |
Early 90 . 105 .. 43 20
Late 102 107 33 38
- »
sp* |
Early . 38 44 21 13
Late 39 40 15 18

Total 432 st 185 155

*3SY = Beef Synthetic, HX = Hereford Crossbred,
* SD = Dairy, Synthetic o

A4
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recorded. Records of birth dates, weights of calves,
calving difficulties, death losses and subsequent weaning

weights were kept, to allow an assessment'ef possible'
| effects of the previous year s weaning treatment on cow and
calf performance These records were available for the
calving seasons of 1983 to 1986, with the exception of the
weaning weights for the latter.
_ In the weeks following calving of each year the number
of cows to be culled was determined. The decision on which
 cows to cull was made based on such factors as failure to
deliver and raise a calf to Heaning, age, poor condition,
bad teeth or udder, lameness or bad temperament Weaning
weights of calves was not a consideration for cul]ing the
.dams whose data were’used in thfs study. Cows to be culled
- were notEeXposed to bulls in the subsequent breeding
season. | ‘ B

A second.group of cows was culled in January of each
year after a pregnancy test (by rectal palpation) had shown
them ndt to be pregnant. It was the number of these cull
. Cows which was used to determine the calving zﬁtes Culling
for other factors was assumed to be lndependent of weaning
treatment and was not considered. (For the number of cCOows
culled af both occasions in the four years, see Appendix
3).

‘?

Statistical AnaTyses
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Least gquares.anaiyseS‘of’varianqe for unequal subclass
numbers were computad.using the General Linear Model
procedure of the StatfsticaI Analysis Systeﬁ (Freund and -
Littel1, 1981). For the within-year analyses of weights and
weigﬁt’chahges during the périod between early and late
weaning as well as foﬁ calving performance, weaning
‘treatment, bree&fgroup and age of dam and all two- and
three-wayvinteraétions were used as sources of variation.
Levels of the main effécts were:
1. Weaning treatment (W).'classified as early or late;
2. Breed-group (B), classified as SY, HX and SD;
3.ﬂAge (A) of dam, classified as 2, 3, or m&;ure (ﬁver
‘three years of age). T
The model employﬂd was:

~

Yin] = u + wi + Bj + AK"' WBiJ-f WAiK
. * BAjc * WBA; i * k)

" where: "
Yijkl = trait under consftderation

‘u = overall mean

=
o

the effect of the ith weaning treatment;

the effect of the jth breed-group;
the effect of the kth age of dam;

>
>
n

WB;; = the effect of the interaction between the
- ith Weaning treatment and the jth
— breed-group; '
WA; = the effect of the interaction between the

ith weaning treatment:and the kth age of dam;
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WAJK = the effect of the interaction between the
jth‘breed-group and the kth age of dam; and

e ki = random error. ” )

The same model was used in the analyses "of- calving
per formance 1h the-year f0110w1ng the weaning treatment,
with the weantng treatment of the preceeding year as main
effect. Sex of calf and all oflits two-way interactions
were, however, ehtered into the model in these analyses

Effect of weaning treatment as a calf on subsequent
performance as a heifer was determined using the same
mode .

Wheneveresources of variation proved to be significant,
Student-Newman-Keuls mu]tiple compar isons of means were
employed as described by Steel and Torrie (1980). |
Categorical data, sueh as calving rates and ndmber of ‘
animals requiring assitance at birth, were analyzed using

Fisher’s Exact Method as outlined be Keeping (1962).



IV.3. RESULTS AND DISCUSSION * /

1. WEIGHTS AND WEIGHT CHANGES OF -COWS

| A total of 1233 records' were analyzed to determine the
influence of an early or late weaning treatment on weight
changes of the dams during the per iod between the two

weaning dates, as:well as between weaning and subsequent

" calving season. It must be noted that these 1233 records do

not cobrespo6d to 1233 cows as some of the cows remained in
the studﬁ‘ahfouﬁhoqt the four years, whereas other cows
- ware culled during thevéxperiment and first-calving heifers
entered the trial every year. | '
0n1x during the last two years of the study was there a
significant-differencé between the two weaning groups in
cow weights at the time of late weaning (Table IV.2). In
both years (1984 and 1985) cows, which had been weaned Jate
experienced significantly greater weight losses between the
two weaniﬁg dates than those, whfch had been weaned early.
Even aftervadjusting,for the'differenées in weight at thg‘J_
time of early weaning in f§84, late weaned cows were stﬁll'
lighter at the time of late weaming. Table IV.3 shows the
corresponding average daily weight changes in the two
- groups. Average daily rates of gain differed significantly
betweén weaning groups, élthough the weight changes were
not consistent throughout the four years. While all cows
were gaining weight during the first year (0.96 vs 0.G5¢
kg/day for early and late weaned animals, éespectively),
145
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TABLE IV.2 Least squares means and standard errors
of bodyweights (kg) of cows in the two weaning groups
at the time of early (EW) and late (LW) weaning
: and after calving

1982.

1983

1984

1985

1986

at EwW

at LW

after
at EW
at LW

after

at EW
at LW

after
at EW
at Lw

after

calving

calving

calving

calving

Early weaned

COwWS
484.2 + 4.9
511.2 + 4.4

1476.3 + 5.9
505.5 + 4.0
508.6 + 4.0
469.0 + 5.6
510.72 + 6.5
492.42 + 6.5
471.3 + 7.8
497.8 + 1.6

502.93 6.2

500.0. + 8.1

s

Late weaned

cows

482.7 + 4.7
500.9 + 4.2

A g

478.7 + 6.0
. 506.4 + 3.9
501.3 + 3.9

|+

|+

454.8 + 5.9
472.7° + 6.1

'« 438.10 + 6.1

453.5 + 7.2
507.9 + 7.3
485.8° + 5.9

493.1 + 7.5

2,b means with different superscripts in

2
) 3

are significantly different (P(.dgf

w o

the same row
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‘ .
TABLE IV.3 Leas: squares moans@%nd standard errors of average
daily rates of gain (kg) between early and late weaning dates
of the two weaning groups, and the three breed and age groups

Early
1982 0.962
1983 - 0.03°
1984 -1.278
1985 \ézj ~ 0.302
Total 0.002
Beef Synthetic
1982 0.80 + .08
1983 0.012 + .05
1984 -1.312 + .09
1985  -0.16 + .06
Total -0.16 + .04
) 2 year o1d;
1982  0.042 + .09
1983 -0.022 + .06
1984 -1.37 + .10
1985 -0.05 + .07
Total -o.3sa;¢ .04

weaned Late weaned" )

+ .07 0.652 + .07 ~—~
+ .05 -0.25° « .05

+.08 . -1.8ib+ .08

+ .08 -0.50P + .05

+ .04 -0.48b:1 .04

- : " T -/':“wl: Lo W
Hereford Crossbred Dairy,$ynthetic

.y:»?*k: i
5 g

0.70 + .07
-0.210 + .08
-1.610 + .

0.03 + ;
-0.29 + .

£ . o ey
3 year olds % &jyears and:older:
1.23% + .10 gﬁgguﬁéfiﬁ,“
. :k‘.’v b“; ; } ‘
-0.092 + .07 ;a1§xao 238+ 04
e 0
-1.58 + .10 & %?.66 +.08"
-0.09 + .09 D17 +7,08 5
-0.13P + .06 230 .+ .03 %

2:D means in the same row with different SUseripts are.

feans .t *
- signifidantly different (P<.05)

B

° :\\ L
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early and late weaned animals lost weight during this
period in 1984 (1.27 vs 1.81 kg/day) while-in the two
remaifﬁingl vears early weanegd cows gained and late weaned
cows lost Qéimt. The rathgr large weight loss in 1884
could be attributed to the harsh weather conditions in
October of that yeap during which-snow covered the ground
for several days and the cows did not receive any
supplementary feed. |
®* - To obtain an éstimate of the year effect on we{mt‘
changes, the data of the four years were analyzed )
" eoncurrently by treating them as' iggependent:’cabservatimé. ™
~ This was necessary because of thé r);.mbeh of observations
- Vaﬁ{d the nested design of the experiment, which imposed
N limitations on the use of the computer. It was thought that
-7 this was justified because env\ir'or'\menta_l factors és well as .
. weaning treatment are likely to have had a greater ..
inf luence on weight changes between ‘wean ing dates than that
of the individual’s genotype.
This analysis reVealed that eaﬁrﬂy weaned animals .
generally experiencéd very small weight changes between
" early and late weaning (-0.003 kg/day), whereas late weanezd
cows lost 0.48 kg/day during this period, with the
difference »being statistical§1y significant. Not
: surprisingly, this analysis also showed a highly
% siénificant year effect, with ADG in 1882 (0.82 kg) being
,fsig'nificanﬂy greater than gains in 1983 and 1985 (-0.13 kg

b%‘h years), and all three being different from gains in




-

: .conditions which existed in therfeup years of this

129

1984 (-t‘52‘kg) This variab11ity between years is probably |

) a reflection of the d1fferenoes 1n cltmate and pasture

‘J-.

7gstudy Year X weaning tredtment interaction proved to be a

-

highly signif1cant effect as we11 (P< 005). which shpws the

’%mportance of. env1ronmenta1 factors for the response "of the

2]

anima1 to the wéaning date.
. Weights of cows ‘at calvrng ?n the subsequent year dld
not differ: between the weantng groups ‘a1though early

: weaned cows tended to be somewhat heav1er 1n the Tast three

calving seasons (1984 to 1985). Thls corresponded ‘to the
weight;change durtng the per1od between the two weantng‘
dates However the. greatest d1fference in wetght changes

¢

between weaning dates d1d not correspond to the greatest

& dtfference 1h weight after ca]ving in the fol]owtng year .

It would be reasonable to assume that whatever we1ght ‘t

N dtfferenoes,had bésn caused by the weantng treatment unt11

the time'of 1ate wean1ng gradua11y d1sappeared andy
therefore. thqiwetghts were not significantly dtfferent at

g ca1v1ng tgg

V‘ Tables IV 3 and IV 4 show weIghts and average da11y

dains (losses) of early and late weaned cows belonging to

[T

the,three breed group9~(iody we1ghts of Da1ry Synthettc and.,

Beef Synthetlc cows were s1gn1ftcant1y d1fferent from

Hereford Crossbred cows in “the first two years, w1th the

.._ exception oﬂ\weights at the time of ear1y weaning in 1982.

Welghts did however not differ s1gn1f1cant1y between the

&} /“
’ H « - . . : ‘



Beef. Hereford Dairy
) Syﬁthetic | Crossbred Synihetic
1982 e N L
_atﬁghi | 485.6 + 5.2 474.3 + 4.9 490.4 + 7.5
‘a{‘Lw © 507.82 & 4.6 [493.9b + 4.3 516.42 + 6.6
1083 . | / - | ‘*
- after calving  488.06”: 5.6‘/,456.8b»1’6ﬁ3-' 487.86’1 9.1
at EW -~ 511.3% + 4.6 493.5P.+ 3.8 516.32 + 6.2
‘at LW 511.73 4 4:4/ 487;2b +3.7  512.52 + 6.0
1984 ° R D
after calving 459.2 f6.4/ 453.8 + 5.9 472.7 + 8.7
T fat EW ,i _‘,497.1°: 7.9/ 492.1 + 6.3 515.5':;9.9. fj;,
cat'lw ' 457,89 + 6.6  443.8 +'5.9  464.5 + 9.3
1985 | A fﬁ f | | o
- after calving 457.? ;v3f1~ | 463.7 + 7.0  466.7 + 12.5
——at EW 518.4 + 7.3 488.4 + 8.1  498.2 + 10.0
i:f\ﬁw - . 508.9 + 7.0  489.4 +.7.8 = 492.4 +8.5
o1e88 IR , | |
g#tep caiving 501.7 + 8.3 §493.p':'9;5,,5 494.3 + 11.0
Y'a'b;Means‘with‘differenﬁ supgéécrip“g;i@ithe{saﬁé row,afgf

. | .
| . ' |
1 . "
. . . i
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TABLE IV.4 Least squareé means and standard errohs of
bodyweights (kg) of cows of the three breed-groups at-the
time of early (EW) and late (LW) weaning andl after calving

é%gnifiCantly.differenf (P¢.05)  *

L
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breed-groups in' the last two Qequ'of‘the experiment; whiCh'
‘was probably in part due to the much smaller number ‘of

anfmals under investigation during these years. Generally,

. Dairy Synthetic cows were heavier than Beef Synthetic and

Hereford Crossbred dams and as there was no s1gnificant
breed- -group X weaning treatment interath?n the SD cows
remained heavier until the time of late weaning regardless
. of weaninp treatment Averages of daily weight‘gain'and L
‘loss between weaning dates were s1gnificantly different
between the Beef Synthetic and Hereford Crossbred
breed groups only during the second and third year of the.
oestudye 'f‘- E
The within year analys1s of variance showed a
significant breed group X weaning tre tment 1nteraction
only in the segond year in which aar@; weaned aeef " \
,aisynthetic cows gained 0.26. kg per day, while their late
| weaned breed:group mates experienced a loss of 9.23 kg per
4 day. Dairy Synthetic and Hereford Crossbred dams in both
- weaning groups lost weight (0. 08 and 0.35 for HX and .08
and . 17 for;Sd in the early and late weaned groups
respectively)

between br -groups only in 1983, ‘when Beef and Dairy

Weighte;:ter calvxng was significantly different

| -Synthetic cows weighed significantly more than Herefprd

B Crossbredsaand the difference between the breed-groups dld
‘in fact bepome noticeably smaller gver the four years until

" there was only a difference of 8.3 kg between cows of ‘the

; g A

i .
| ) ) &



‘heaviest (SY) and lightest (HX) breed-group.

L4

Tables IV.3 and IV.5 show weights and averages of daily
gain (loss) of dams within thefthree age groups As there A

were no animals withln one breed- x age group, the system
of four age groups was- rep laced w1th another model
,contain1ng only three age groups, namely two-h three- and
" four year old and older cows. With the exception of the
wetghts at the time of early weanlng in 1982 and after
calv1ng in 1986 body welghts between the thpee -age groups
d1ffered s1gn1ftcantly at all we1ghing dates, with

"ltwo year olds being llghtest and four year and older COWS

 being the heaviest
Wetght changes between the weaning dates followed a

somewhat different pattern. While heifers had s1gnlf1cantly B

lower weight gains compared to older cows in the first

4

"year their - weight loss in the succeedtng year was not
significantly different from that 'of three year old dams
x/

in we1ght losses betweén age gr0uos ﬂ;he fact that ‘older -

an1mals tended to lose a greate‘;‘mount of we1ght is

‘undoubtedly a reflection of the%; greater milk production

152

o In the last two yeahs there was no signtficant d1fferenoe,‘“

and concurr1ng mobtl1zation of body tissues to maintain it:ni

There was nho s1gn1flcant 1nteractlon bgt@%en weaning

‘treatment and age of dam in any of the four years with ‘

: ;later weaned antmals always be1ng at a d1sadvantage ,
throughout the trial. "~ o ' g‘,,;
Throughout the four years of th1s study the difference‘w"’

.

e
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TABLE 1IV.5 Léaét squares means and standard errors of

153

. bodyweights (kg) of cows of the three age groups at the

time of early (EW) and late (LW) weaning and after calving
' 2-year 3 year 4 years
~ olds olds and older
982 . |
at 5w” §§§ - 465.7% + 6.0 462.12 + 7.0 522.4° + 4.5 |
;mew ”'L“  467.0% + 5.3 496.4P + 6.2 554.7C + 4.0
19%3- | | N | |
1éf&er calving 446.42 + 7.5% 470.00 + 8.1 516.1° + 6.2
éfésw | 451.6% ¢ 5.1 507.6° + 5.9 561.9° + 3.6
.atﬁ?w . ;4;171§?iwsloA 505.~1b + 5.7 555.3° + 3.5 2
f1984f ' : &
'affgh‘ca1viﬂ9§ 424.6% + 7.7 461.4® + 8.2  499.8° +5.1%
 atZ§w' ' 441.82 + 7.6 500.1b + 9.7 562.8° + 6.3
'“%tng 400.6%,+ 7.1 452.7° + 9.0 512.6C + 5.9
1985 o Y. |
after calv{ng 423.337+ 9.4 1456.4° + 11.5 507.4C + 7.2
at EW " 453.45 + 7.7 485.1b + 11.0 562.4C + 6.3
aﬁ%iw_ 451.82 + 7.4 482.0b + 10.5 556.8C + 6.0
1986 o o | o |
~ after calving 468.6% + 8.6 482.9% + 12.4 538.1b +£7.3

2.,b,C means with different superscripts

- significantly different (P<.01)

in* the- same row are

<
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in'aVerage}daily weight changes between early and late
weaned Cows in the three age groups did not follow a
recognizable pattern. Differences were 0.07, 0.52 and 0.36
kg in the first, 0.32, 0125 and 0.28 Kg in the second,
'10.26, 0.69 and 0.69 kg in the third and 0.67, 0.92 and 0.81
kg’tn the fourth year between early and late Weaned dams in
the three age groups, respectively.  However, the resu]ts
‘suggest that in the yvears with extremely favorable or _
unfavorabje,weather conditionsl(e.g. the first, in which
all cows gained and the third, in which all cows lost &
weight), the difference betWeen the two-year old heifers in
the two weaning treatments would be relatively smal).

Reports on the effects of early‘or late weaning on*dam
weight arekscarce and it is difficult to evaluate these
findings in light of other studies.

Richgrdson et al. (1978), weaning ca]vee at 120 and 210
days of age, noted significantly higher body weights of 12
kg in early weaned cows at the time of late weaning.

Neville and McCorm1ck (1981) who 1nvest1gated the effects

- of wean1ng calves at 67 and 230 days of age, concluded that j
ear ly weaned‘dams gained 0.63 and 0.60 kg-per~day in the

two years of the experiment, compared to 0. 29;and 0 35 kg

by dams still nursing. the1r offsﬁni‘,;‘f

chma’uc d1fferences and the fa’ct :t@ait
study occurred rather late in the season it Wl
that. the find1ngs reported here are in gocd agnaement with '“
those in the literature. The latter worhers‘alsc reported‘=id

i RN
S
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that the difference in average daily gain between earIy and
late weaned two-year old dams was greater than that of
mature dams‘and qoncIuded that the burden of nursing their
calves was greater for younger dams, probably due to the
fact that these animals sti11 used some of their feed for
growth. The findings'reported here would suggest that in
times of mild weather or of very adverse climate, this
advantage of early weaned two-year Oid dams apﬁeans to
Become smai]er and that both weaning groups perform

‘similarly.

2. CALVING PERFORMANCE ”
' To assess the possible influence of date of weaning on
subsequent calving performance, data’ohtained in the
calving seasons from 1983 teztgps were studied. A total of
. 889 records were available for’the analysis of the calving
performance of dams and the pre- weaning growth of their
‘ca1ves As not all cows raising a ca1f were bred and calved
1n the foﬁlowang breedlng seaéon on]y 589 records could be

ana1ysed for ca1v1ng iﬁsﬂrvals -and calving rates. o

Cows were aga1n grOuped 1nto the three age groups withr
the age repnesenting thag of the cows at wean1ng duringn j“
8 COW’_iD,ﬁt_;_he tWo "

fa]l of the precedingdxear Thue%

~ggroup would fn fact fhthree yeaés 61d. durvng‘the cf _~
season under invest'igat 1on R"eoords ﬁf fi% ca'lvmg
heifers were not 1nc1udeq in the anaryses as . they would of
| ceurse. not havehbeen;part of . the wean1ng treatment in~the_‘
: g . SR -

- .
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precedihé fal1 and their performance could not be analysed
for weaning treatment effeq;s The traits studied in this
analysis were birth we1ghté and dates, waaning weights and
preweaning average daifyAFates of gain of calves and

calving intervals and caﬁving rates of dams in the next

calving season. It waé‘assumed that if weaning date did

have any effect on the condition of cows it could manifest
itself in: the1r performance during the ensuing calving and
breeding season. |

Birth dates of calves are 1lsted in Table IV 6 and it

is apparent that weaning date had no influence on the

birthdate in the following year. In fact, birth date was

the trait which was least affected by any of the factors
entered into the model. Sex of calf had no influence on

‘birth date and only in the first two calving seasons was

there even a significant difference between dates of cows
in different age groups with two-year olds ca1ving
significantly later than their older herd mates. It is not
surprising that Birth date was not affected by weaning

treatment. Any difference in weaning dates would haVe had

~to arise from dgffebences~in the rate of conception and as

'weanihg in this study occurred well after the breeding

season it could not exert any influence on it. As well, the

| ;only‘margina1}difference in cbndition of early and late

weaned cows at weaning was not expected to influence the

'%"‘prenata'l developmen.t of their calves.

v T
: ..,%_ .
79"

Thi% is also ev1denced by the lack of any effect of
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TABLE 1V.6 Least squares means and standard errors of
birthdates of calves (days) following the wean ing: treatment
of their dams in the preceding year.

Calving

a,b means with different superécrtpts

significantly.different (P<.05)

Early weaned Late weaned
season:
1983 114.9 + 1.0 115.1 + 1.0
1984 120.4 + 1.3 117.7 + 1.4
1985 113.3 + 2.0 114.1 + 1.8
1986 _ 112.5 + 2.0 114.1 + 1.8 :
Beef Synthetic Hereforad Crossbred ISairy .Synthetic
1983  114.8 + 1.1 113.7 + 1.0 ) | 116.6 .+ 1.6
1984 118.2 + 1.5 118.0 + 1.4 120.0 + 2.1
1985 112.5 + 2.3 112.8 + 2.1 111.9 + 2.8
1986 115.2 + 2.0 114.8 + 2.4 109.8 * 2'1@@“1“
2-year olds ~ 3-year olds 4 years and older
1983  118.93 + 1.3 111.6P + 1.4 114.6° + 1.0
1984 122.32 + 1.8 118.8° + 2.0 i]d.ob + 1.2
- 1985 111.9 + 2.7 110.8 + 2.6 4.5+ 1.9
1986 115.1 + 2.0 112.4 + 3.1 s§f{2.4 + 1.8
‘e
* Day 1 = January 1 -

%
.

in the same row are
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weaning tneatment on birth weights as shown in Table IV.7.
Significant differences however did exist between age and
breed- groups in the first three years of this study. Dairy
Synthet ic dams Had consistently heavier calves than Beef
Synthet ic and Heneford Crossbred dams with the Jatter
delivering the lightest calves during all four calving
seasons. These differences were likely a reflection of the
»‘differences in body weights between these three
breed groups Likely for the same reason, age of dam proved
to be a significant effect as well, with older cows giving
birth to heavier calves, although this effect was not
noticeable during the last calving season in 1986. Sex of
calf had a significant effect on birth weight in the first.
three years and approached significance in 1986 (P=.08)
with 44.4, 40.3, 41.4 and 40.5 kg for male and 41.3, 37.2,
38.6 and 38.0 kg for female calves in the four years,
respectively. None of the interactions between any of these
factors was significant. ‘

Tables Iv.8 and IV.9 1list the weaning weights and
average daily gain of calves of dams by weaning treatment,
breed- and age of dam groups. Data of 1986 were not yet
aVailable for this analysis so the results of data from
only 1982 to 1985 are presented. The trend in weaning =~
weights generally followed that cf birth weights. Weaning
treatment of the dam had no effect on weaning weight of ner
calft which was determined at the time of early weaning in
the following year. Dairy Synthetic dams weaned the



159

TABLE IV.7 Least squares means and standard errors of
birthweights of calves (kg) following the weaning treatment

: of their dams in the preceding year.
Calving Early weaned Late weaned
season: r : e
1983 43.4 + .5 42.6 + .5
1984 ~ 39.0 + .5 *'38.3+.5
1985 0 39.7 + .7 40.9 + .7
1986 39.4 + .9 39.1 + .8

u. \\

Beef Synthetic  Hereford Crossbred Dairy Synthetic

1983 42,13 + .5 30.2° + .5 1 46.7C + .7

1984  37.82 + .6 37.78 + .5 40.4b + 2.1
jo85  40.12b & g 38.92 + .8 41.9% + 1.0
1986  39.9 + .9 37.8 + 1.1 40.0 + 1.2

2-year olds 3-year olds B 4 years and older

1983 - 41.63 + .6 43.6° + .7 43.8 + 5
1984  38.53b + .7 37.82 + .7 39.8° + .4
1985  38.62 + 1.0 40.32b + 1.0 a1.9% + .7

1986  39.3 +..9 39.1 + 1.4 | 39.3 + .8

B2

2,b means with dlfferent superscripts in the same row are

significantly different (P<.05)
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TABLE IV.8 Least squares means and standard errors of
weaning weights of calves (kg) following,the weaning”
treatment of their dams in the preceding year.

_Caiving | Early weaned  Late weaned
season: A ’
1983 219.0 + 2.3 . 220.1 + 2.2
1984 ' 207.2 + 2.7 © 203.1 + 2.9
1985 217.2 + 2.7 | 222.8 + 4.0

Beef Synthetic Hereford Crossbred Dairy Synthetic ;

1983 219.72 + 2.4 209.80 + 2.2 229.2€ + 3.5
1984  206.5 + 3.1 199.5 + 2.9 210.4 + 4.4
1985 224.72 + 4.9 210.10 +' 4.3 225.82 + 5.7
h2-yeah olds ' 3-year olds 4“years and older
1983 204.12 + 2.9 224.5P + 3.1 230.10 + 2.2
1984 194.42 + 3.8 205.52 + 4.0 216.6C + 2.5
1985 214.5 + 5.6 '217.3 + 5.4 228.8 + 3.9
. : ¢
s

Casmon
Sa

?'b means with different superscr ipts in ‘the same row are

significantly different (P<.05)
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TABLE IV.9 Least squares means and stahdard errors of

preweaning ADG (kg) of calves following the weaning
treatment of their dams in the preceding year.

Calving Early weaned Late weaned !
season: .
1983 . 1.09 + .01 | ' 1.09 + .01 \
1984 - ' 1.08 + .01 ' 1.05 + .01
1985 1.11 + .02 113+ .02

Beef Synthetic Hereford Crossbred Dairy Synthetic

1983  1.092 + .01 1,080 + .01 1.34C + .02
1984  1.072 + .02 1.025 + .01 1.10¢ + .02
1985 1.152 + .02 1.07° + .02 ‘ 1.142 + .03
2-year olds 3-year olds - 4 years and older
1983  1.03% + .01 1.082 + .01 1.15€ + .01
1984 . 1.022 3% .02 - 1.0+ .02 1.11 s .01
+ .02 1.18% &+ 02

1985 " 1.092 + .03 1.08P

?fb‘means with different ‘superscripts in the same row are -

significantly different (P<.05) ' ~g¢wxﬂ\\
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heaviest calves ‘in all three years, however their weights -
weré significantly different from both other breed-groups
only in the first year.vSignificang differences were aieb"
found between age groups in the first two years, with those
in the last ¥ger\apprcaching significance (P=.06). In all

three years the wééningkzeight of the calf increased with

the‘ege Of its dam Weaning weight. was also influenced by

@fthe sex of the.caif and differences were significant in the
“firswitwo years of the study, with 225.6, 210.8 and 223.5
“kkg for maia .and 213.2, 199.9 and 314.6 kg for heifer

A&

,.,_cajv‘g 0 T }, _ %; r

3 Q .
Aveqage‘daiiy rates bf gajh followed a very similar

' tpattqrn Whiie weaning treatment of the dam had no effect,

‘her genetic compoSition proved to be a significant factor

Jin aiﬂ three years Whereas differences between aii three

f;breeg groups were significant in the first two years, with A

m{caiVes ef Dairy~Synthetic dams gaining at a faster rate
b‘thah those of Beef Synthetic and Hereford Crossbred dams,

the difference between the former . two was not significant
in*the-iast year. Al differences between the three age -

grouﬁs were significant~inothe first two years as well,

" whereas calves of two and three year old cows were gaining

at the same rate in the last year.\Sex of caif*weszg,b$thy
significant factor, with buli'caiyes ccnSistentiy(gaining .
at a faster rate than heifer calves (1.12, 1. 10/and 1.15
kg/day " vs 1.07, 1. 03 and 1.08 kg/day for male énd female -
caives in the thrée\years respectiveiy) Thaie\was;DO’
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significant interaction between any of the factors in the

‘ ,;,ode] e
Tao}e IV 10 shows the calvxng 1nterva1s fo1low1ng the f

. weaning treatment in the early and late weaned groups. As
‘:ithe ada1y91s of. body wetghms after ca1v1ng had already

"indtcated there WQE no dtfferenceftn the condttton of dams |
»irbetween the two weantng groups and ‘as mtght have beena -
h‘expectgd there appeaxed to. be no d\fference in. the rate at'a
-,*w21ch dams of the two weantng groups beeame pregnant

sulttng in v1rtua11y equal‘oa1v1ng tntervals Ne1ther

7 -

breed- nor_age group dtfferences were 31gn1f1cant although
o o

Datry;Sy “_tic dams had the shortest ca1v1ng 1nterva1 in
'each oftthe ‘three years S . '

To determtne 1f weaning - treatment had an 1nf1uence on

number of oows exposed to bulls 1n'

the ca1v1ng rate _t. ;
eﬁthe year foI]ow’qg the weantng treatment and of - those whtch
}'eubsequently calved was determined (Tab1e IV. 11) Pregnanoy
ffwas usua]]y estaogtshed‘by re;ta1 palpatton durtng danuary
‘“tand cous . thCh " failed, to. concetve were shtpped to ‘“V.~
’{Qslaughter Data ,wh1oh wene avgnlable for . three | | . |

\bnsedi g/ca]v1ng seasons showed no difference 1n‘§he '}.

calving rqte*between the two weantng grbups 1n any of the

R

 years. o J.» ‘3.- .

E

Qf@ These resu]ts 1nd1ca5e that weaning treatment wh1ch f
tollows the breedlng seasoh 5& in thts sggg¥ and in wh1ch

‘




TABLE gy 10 Least squares means and- standard errors of
ca1v1ng in¢ervals (days) folIowrng the weaning treatment

Ca]ving ' .Early weaned - gete weaned ‘
seasons: . - ve  . ‘ . “;i» o~ .""
83/84 . 368.5 + 1.8 . 367.5 + 1\( #a n
‘84/85 - . 3seitrs20 7 3680.3 + 2.2
85/8% " 365.6.% 6.4 362 i'e;s ‘

* SRR : o :

Beef Synthetwc . Heréford Cpogsbred . Dairy Synthetie‘ig

»

83/8,43‘368 7+1.9  368.7:20  366.6 + 2.6
1 84/85 359. 2 +2.2° . 3627+ 2.1 . 357.2p 3.3
: - e R
85/86 36 5+'7.0% . /3%E@+9.6 . 357.8 +%.6.,
YR T i SR S
o 2;yeen.Q]d§*f‘ 3- year olds " 4 years and oider
. 83/84 366.3 +-2,3  370.9 %+ 25 . 366.8 2 1.7
™84/85  356.7 + 2.8. °  361.7 3.0 ' 362:3+ 1.9

85/86 364.3 +9.7. ' 366.7+7.3 . 360:4+52
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- 83
84

~Early weanéd

83
84

85

" 84
85
86
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TABLE IV 11 Calving rates of earIy and 1ate weaned cows -
during QNQ ¢alving season following the weaning treatment

N -I
T
o

Weaning/
Breeding/
CaIving

‘Late weaned

Weaning/
éreéding/
éélvi"
Eariy'
Late weangd
wQahing[&

Breeding/
Célvjng:‘

Early weaned
‘Late weaned

saned

Number of

~ cows exposed

130
138

112
101

59.
BT

Number of

cows ca1v1ng -//

i'x

A4

07
13

o2
90

a7

45

»

Calving

rate

. 82.3
. 81.9

- !R‘ ‘

82-ﬂ.i5‘
89.1

18.7
- 88.2
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“einfluence would have to arise. from a marked 1mprovemont of

the condition of early weaned dams to such an extent that

| it would pers1st we41 into the next breeding season. This

effect, clearly, was not. seen in this study. ,
Rlchardson et al. (1978) ooncluded that the sigATfioanty

weight 1norease -of dams, which had resulted from. wean1ng N

,‘calves early. did not 1nf1uence the Weights of calves born .

calv ng season Thls" as not the case in this study

. @lthough the average weight gains between weaning dates < %u

: found here“were far sma11er than those in R1chardson s

N study. ' ' p ‘ w

&
.

3. EFFECTS OF - WEANING TREATMENT DURING CALFHOOD ON CALVING

at
PEhFORMANCE OF HEIFERS ‘

To determine if weantng treatment as a calf would
inf luence the ca1v1ng performance of finst- ca1v1ng heifers
*calving data of he1fers in 1984 and 1985 which had been
| part oi“"twt weaning expertment as, calves in 1982 and 1983
| were ana]yz%d Data for 1986 we:e not availabTe 'as a11
3 ca1ves in the 1984 weantng exper1ment had been males A
:‘totalﬁof_311,helfers were.keot;for breeding;in the twp |
years (122 and 189 in 1982 and 1983, respectively). The |
results of thih analysis are . shown 1n Table Iv.12.. Calving .

i

zrates between the two groups did not diffar thera was,

8

“~



. 187
TABLE IV.12 Calving performance of heifers
in 1984 and 1985 as a’'result of their*weaning
' treatment as calves in 1882 and 1983.

. ’ E -
A ey g late
e . weaned = weaned'
W™ : K R ) ) v :
r o# hg;if,ers B ‘
Tomr. . on ¢ ., . ‘ -
. o e & . F;l “:I,‘}\ - . .
R eprs..ed.,‘.‘ e 1‘61 - 150 &
Number of heifers »,33 U ; . &
calving P 10 .« 104

'éalving rate .

C "es.34 . T eg3
yoo R

Number of heifers ;
r'equirihg-assistance SR Co v
"at calving 33 31
. . w; . i ° ¢ B

Birth dates of calves™ 110.0 -+

+1.4 " 116.8 + 1.3
" . {//\) : P )
Birth weights (kg) 33.4 +..5 8.4+ 5
~ Weaning weights > 181L9 + 2.8 188.5 + 2.6
- ) . \ - , N . . :
e * 1= 4 o ’ * - '
. l?ay_ : January @} ’ ‘ )
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however, a significant yearéeffect (P<. 05) While of the . \
122 heifers expos% in the first year, 92 subsequently .’
calved (75.4%), of the 189 -anima)s exposed 1n ]

year only 121 gave birth (64 4%) This dit o .
~ caused by an app&ently 1nfertile bu11 »_‘ el
ass igned to‘group of aboy ’

There was no differencé f

¢ anima Mtince at birth with 32 and

B late weaned aroups, |
peotwe'ly, needing some he'lp at calving. Birth dates,

f weights and weaning weights were also not affected by

weaping treatment durthg oa]fhood Suwingjy. none of

the other factors which had been enterql into the mode1

| namely year, breed-group of he1 ‘f“er and sex 9; ca1f and any

of the1r 1nteract1ons proved to have any significant
: inf}%enb,e,&hcalving performance ,
Richardson et al. (1978) reponted similar findings
?":'Fhese workers conc'luded tHat the difference in pregnancy
rate between ear'ly an%nlate weaned hetfers was only 0.5% in .
favor of aﬁma'ls,*y.hich had been weaned ear1y As had been
observed by Reyl'i ds ot a1 (1971) Richardson et a'l

”

"(1978) also reported a h1gher live calf percentage 1n early
weaned heifers as a result of htgher body weights This was
not supported in this study where 6.4% (7) of ca‘lves of

s B

early and 3.9% (4) of calves of late wsanw heifers were v
'either born dead or died at birth. B

. P
» Y-
A7 e &

The results reported here suggest that a differenoe of"'

- ¢
» - . .
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, one month in the weanind dates of calves has no 1nf1uence ¢

‘,';on their- subsequent materna per-for'mance ‘This. is 1n

agreement with results repo ed in Chapter II., which
1ndicated that. this’ difference in weaning dates is not
| ‘ lar'ge mough to have any long term e{fec’t on calf /

performance. e %
Y ‘ a



IV. SUMMARY ‘AND;‘CONCLUSIONS
e_‘ o o X - '

: Results Of a four year study on the effacts of ‘weaning
| an it [}

'f”faéﬁkdgwi”“iformance are presented. Early w??ned oows

8 o
tended to be heavier at the time of. late weaning, however.

h’“‘«‘m@.ﬁ

» the effect was~sigmficant on‘ly for twp years of th%

o study There | was 'no differenc%.Sn weights after caiving in
‘the subsequemt year. None qf “the calving traits was

" inf luenced by{wean‘bg treatment. Weaning date of a female
calf did notfl§
heifer. ' o

F luence her subsequent performance as a

These. results suggest that there would be no economic N\
i advantage in weaning cows early under a, system simiiar to
that describedain this study, as the small body weight
. advantage of early weaned dams at the time of late weaning
is unlikely to result in Lowered maintenance cost during
the, wihter,}bne month difference‘in weaning date does not
| appeir toﬂhave a s1gnificant ‘influence on the subsequent
| reproduction of the cows. L |
'i\’ However eariy weaning of cows shou1d not be rejected
‘ entirely as an alternative to traditionai weaning systems
It couid be suggested that a stddy into the effects of
different weaning dates might have produced different 0
‘results if weaning in the two groups wouid ‘either have been |
further apart or if weaning had taken place during the )
~ simmer in which feeding oonditions woud have been- bﬂtter
and eariy weaned cows ‘could have realized a greater N

-170
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benefit It {s also quite conceivable that, 1n times of feed
\~short"ﬁ* fdr examp1e during extended periodg of drought,
ai cow’ s qgnd‘tioh gould deteriorate to an extent that it'!
migh :" ,ftn higher maintenance cost during the winter
Niéow evenggnflueﬁbp herqreproductive performance in the
Fol 10w INGgN |
The" U
heffdrb.;wﬂgse reproductive performance might be adversly
affectdﬂlﬂy periods of feed shortage and which might
q.ﬂtiit’df they were weahed early and maihtd1ned with

argument of counse, is applicable to .

EH A te“nutrit1on
s&  J
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IV. GENERAL SUMMARY AND CONCLUSIONS

‘The overall objectives of this st\.hy were to assess the
effects of weaning age on the post- weaning performance of
calves and their dams Assuming that under certain
conditions weaning calves eariy could be beneficiai and
that it would be necessary to evaiuate the effect of such
an alternative weaning system on the productive potentiai
of the animals. A further @¥pect of this study was to )
investigate the effects of the prov1sion of a simple
overhead shelter during the.winfer for growing feediot , \
cattle, assuming that’ such a shelter would reduce heat ioss |
° and, thus decrease feed requirements and increase the ’

efficiency pof . gain. It was also hoped ”hat~this‘btudy wouidhl
- reveal possible differences in the re;§onse to-;hese
ekperimental paramaters as a result of'differencesvin the
genetic composition of the ‘animals. ! L .

" Results showed that weaning treatment had little effect
on the overall post-weaning pr uctivity of the. caives The
"greatest effect was noted in the period between the two ;Jﬁ;
weaning dates when eariy Weaned animais gained a - ’ ‘Qﬁé@
signi;icantly greater. amonnt.pfiweight than - their o ;igi
contemporaries which had remained with their dams During .
the subsequent feedlot period, however, iate weaned angmais ’
had a higher rate of gain and had, ’1n fact, almost reached
‘the same body weights as their early weaned contempSF;;T:;~'
at the end of the 140- day trial. As slaughter records '

174 . S
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indicated, by the time these animals had reached a "

desirebie degree of finish there was no difference in g%?
either age at slaughter or carcass composition,~+ndioating
that Tifetime productivity was not affected by weaning
treatment Although there were differences between the ' ’
‘threé ggfed-groups in average daiiy rates of gain, with the
Beef*Sy’lhetic celvee gaining significently faster aiig
three breed-groups responded simiiariy to the weaning
treatment. Feed consumption did not* differ between the
,‘\;aning groups when compared dur ing’ the period in whiob ©
both were of the same ag however. late weaned Enimais did
exhibit a bet ter feed efficiency. Thy

“} was ‘no appreciabie
" differ abetweSh the two groups with regard to health

status or mortality. : - ‘
- The’ investigation of the effectebof weaning treatment
on subsequent cow productivity revealed 'some advantabe in’
| weight gain in early weaned dems between the two weaning
«;edates however. in the subsequent ca]vigg season this y
q{d‘iffe ence had. disappearw it 'is safe’ tc’.’cohciude ’thﬁt “the:
g? smaii eight advantagefexperienced by eariy weaned cows did
.wnot resﬁit in any substantial feed savings during the '
y'winter nor did it result in a better condition to such an
; ‘extent that it wou id have affected their calving
-performance reproductive efficiepcy or the pre- weaning
' growth of thTir ch]vfl; g ‘ B
| The annysis of?téivipg r-ecor-de@c;? heifers;zich‘had T

/
e

"“3‘%.

P " o .' %" ’ ;‘1 L
Suty 3 ;tﬂd to the weening treat

: w
t as. !
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calves, rovoaled no effect between early and late woanod

ﬂ animals in either calVing rate, birth dates or woight of

. their oalves } '
Although. the ocbserved weight differences between early

- and late weaned dams and their calves were smal? in this
study, it must again be emphasized that there could be a
considerab W advantage realized by early: w(oaning under a’

p different management system. . Calves couldfbe weaned at a
younger age than ‘the animals in this studi4 thereby |
providing enough advantage. for their dams to result in,y
actual feed savings during ‘the winter or it could inf uence
théir subsequent calving performance. Grazing intensi/ty of
oows could.-be increased if their calves wére removed/ SR
earlief or calves could be maintained at a maximum growth '{
rate during t imes of feed sﬁortage An additional/édvantage
could be realized 4f -an early wéaned ‘and preconditioned ‘

: calf were to bring a- higher price,‘due to' the f ct that it /f
“wou'd be less affecM by’ the stress of being moved toa = |«
& ”fquﬂbt t@an a calf which‘has Just been separated from its b
'; mother T ' ‘, ' T 'ﬁ 'w x .f
‘ Any decision when tohwean calves will ultinately ”‘J
involve a variety of factors most-of which are specific to
each individual operat ion and therefore no particular

o recommendations can arise from»thrs study Houever, the

» results presented here might serve as an indication thet- : %
the productivity of calves can be maintained‘Uhden an \ k

alternative weaning svstem : {



' The 1nvest:gation 1nto the effects of providing an |
b overhead she1ter for grow1ng beef oattle showed that -/ ‘
hsheTtered an1ma1s had a. 51gniﬁtcant1y htgher rate of gain ,f

'o}although feed consumption and efficiency were not »;

‘1nfluehced by the type of hous1ng There appeared to be a
hﬂisomewhat greater susceptlb111ty in sheltered animals to Z
'lresptratory 1nfect1ons whlch was . Itkely the result of the '
uvgreater denstty of anlmals 1n the she1tered pens and the

~plower env1ronmenta1 qua]tty assoc1ated w1th 1t - The

ana1ysts of s]aughter records dld not reveal anw long term -

s advantage Of sheltersg aﬁtma]s nor was there any
5-d1fference between breed groups 1n their response to the
’type of hou51ng The results a1so showed that there was no

d1fference°between hous1ng types 1n the performance of
1eca1ves be]ongtng to dafferent age groups :
md There are somewhat stronger conclus1ons wh1ch can be‘
‘hqgﬁwn\from these resu]ts name]y that the small advantage of
fvsheltertng antmals durtng th1s feedlot tr1a1 and the Taek
ilof any effects on 11fet1me product1v1ty wou1d suggest that
,even antmals W1th a 1ower rate of gatn would not. proftt h
v7,enough from the prov151on of an overhead she]ter to make it o
f:a prgfttable alternatTve to'%he traditional feed10t
}i_equ1pped on]y WIth wtndbreaks " ,> -
A]though weantng and hous1ng treatments were
“]superlmposed on the calves 1n thts study, none of the
rttratts constde"ed revea]ed any s1gn1f1cant interaction

‘]between the two The impllcattons arts1ng from this are
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that early and late weaned calve(g can be eXpected to '
perform equally we11 in both housing types and - tha‘.}here
1s no advantage 1h providing either weaning group with a

she]ter " S i o
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DAY‘e DATE

1 van 1
. 90 Mar 30 .
118 Thpr 27
1'3158‘ Jun 6

275 Oct 1
306 Nov© 1

"' 334 Nov 28

445 Mar-20.

474 ppr 18.

.,;ﬁgﬁgdcalves begins.“ R begins.

o .t 180
| “APPENDIX 1 "
" Time schedule of experiment.

7 1) 1984/85

EXPERIMENTALPRO¢EDUR§,fﬁ@i\ .

\ o S
FBeginning of calving season.
" 50% of ca1ving completed“
“‘_100% of calving completed

 EARLY WEANING ',
- Adjustment period
of earIy weaned ;
" calves. ’ ' .
Feedlot period #1  LATE WEANING
of early weaned  Adjustment period’
calves begins. -,  of late weaned
- [Tcalves. °
Feedlot period #2.  Feedlot trial of
- of early weaned. = . ‘late weaned calves .

r
[

. 7/
ai‘f;lves separated 1nto sheltered and
‘unsheltered groups. Feedlot tr1a1 to
‘detehmlne effects of hous1ng beglns

“Feed1ot perlod #1

of early weaned.
f'}ca1ves ends. o R
_*Feed]ot period #2 Feedlot trial of
 of early weaned late‘weened calves

“calves ends. . ends.

-Feedlot trial to determ1ne effects of '
~_‘housing ends



501

536

637

89

114
157

274

308

336

May
Jun

Sep.

Nov

Dec

18

19
18

30

» 24
6 .

349 Mar 25

477 Apr 22

. EARLY WEANING
Adjustment period\

Feedlot period #2 : Feedlot trial of

v - . st

¢ . 181

First bulls sent to slaughter. . -
50% of bulls sent to slaughter. 4 -
100% of bulls sent to slaughter. \y)

o .2) 1985/86

,Begin of calving season. SN

50% of cé]ving_compieted,
100% qf“calvihgjcomplgted.

‘a >

of early weaned

. calves. , B :
 Feedlot period #1 LATE WEANING

of éarly weaned
calves begins.

Adjustment period
of” late weaned
calves. '

of early weaned late weaned calves

begins. ‘ ' begins.

Calves separated into sheltered and
unshef%ered groups. Feedlot trial to.
determine effects of housing begins.

Feedlot period #1 .

of early weaned

calves ends. . -
Feedlot period #2 Feedlot trial of
of early weaned . _late weaned calves
calves ends. ends. =

Feedlot trial to determine e?feqts*ef
hous1ng ends’
End of exper1ment

.{\\

\



. ' APPENDIX 2

o

- Composition of feedlot diet

DM (kg) .- 1.00
BE (Mcal) 3.40

ME (Mcal) 2.82

NEm (Mcal) - 1.85
R aas

NEg (Mcal) 1.23

‘Protein .(g) 133.90
ADF (g) 122.00

calcium (g) - 5.70

Phospharus - (g)- 9)70 :

Salt (g) . 1.78

per kg DM

o i

[P

N W O

per kg as fed

.90
.05
.53
.66
.10
.18
.50

11
.22
.60
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