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REPRCDUCTI ON AND NUTRI TION IN THE BEEF HERD

J.S. YONG

I. I NTRODUCTI ON

This paper is directed, in particular, at an exam nation of reproduc-
tioninrelation to dietary energy and the efficient utilization of pasture.

I nprovements in nutrition will, in the main, result froma higher energy intake
through the careful nanagenent of the beef herd on inproved pastures adequately
fenced and fertilized. Except for protein and phosphorus values no effort is

made to cover the effect of specific nutritional deficiencies upon reproduction.
These aspects have been well reviewed by McClure (1970, 1973).

H story shows that the nmost highly productive pasture areas give the
hi ghest return when fattening store stock, thus the |ess productive areas are
rel egated to breeding. In other words, the mpjority of breeding properties
are doing so because of their deficiencies which nay be overcone by: -

(1) Use of selected breeds, strains and crosses adapted to the
environnent, e.g. the Zebu crosses in northern Australia.

(2) Pasture devel opment with better pasture species to suit
the environment, fencing, fertilizer and prudent stocking.

(3) Making the best use of available resources, i.e. to know
and recogni ze -

(a) seasonal nutritional peaks and inadequaci es,

(b) target weights, weight gains, and ages
necessary for high aninmal performance, and

(c) phases in animal growth and the reproductive
cycle when nutritional requirenents are nost
critical.

Wth cognisance of the above factors it is then necessary to adjust
stocking rate so as to have available and channel the feed where it can be used
to the best advantage.

1. OBJECTI VES

On highly inproved properties the follow ng can be acconplished: -

(1) Heifers joined at 14 nonths of age after having reached
puberty; they should weigh no less than 190 kg, when
weaned at six nonths of age. At joining, the heifers
nust weigh no less than 275 kg and 295 kg for Angus
and Herefords respectively. Breeds of |arger mature
size will need to be joined at heavier weights. No
| ess than 0.45 kg/day should be gained from six weeks
prior to and during the joining period.

(2) Lactating femal es commence cycling sufficiently early
to be pregnant w thin 80 days post-partum

(3) Low calf wastage.

* Mel bourne and Metropolitan Board of Works Farm Private Bag, Werribee P.O.,
Victoria, 3030.
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[11.  MANAGEMENT : BIRTH TO FI RST MATI NG

Yearling joining results in increased genetic inprovenent, early
culling of less productive animals, increased total lifetinme production, and
assists in selection of high mlk production. Pinney et al. (1962a) found
that beef females calving first at two years of age produced al nost 0.8 nore
cal f per cow over their entire production life at 10% | ess cost when conpared
with those calving first at three years of age.

Pre-weani ng and post-weaning growth rates must be high to reach the
necessary target weights. Using varied planes of nutrition, Sorensen et al.
(1959) were anong the first to show that heifers reached puberty at nearly
constant weights but at widely differing ages, according to their TDN intake.
Later, wWiltbank et al. (1966) used Hereford and Angus heifers weaned at 200
days of age to examine feeding levels in relation to age and wei ght at puberty.
Heifers were fed to gain 0.2 kg/day during the five-nonth winter feeding period
(low level) or 0.4 kg/ day over 196 days (high level). On the low |evel,
variation in average daily gain fromweaning to 396 days of age was nore
inportant than variation in pre-weaning gains in its effect on the occurrence
of puberty. However, pre-weaning average daily gain had a significant effect
on the occurrence of puberty at the high wintering feed |evel. Table 1 shows
that as feed level increases, age at puberty decreases and weight at puberty
i ncreases.

TABLE 1

Age and weight at puberty in relation to nutrition

Low winter level High winter level
Puberty No. Age (days) wt (kg) No. Age (days) wt (kg)
Hereford 26 457 269 26 413 306
Angus 29 396 233 25 337 251

After Wiltbank et al. (1966).

Menge et al. (1960) showed with Friesians that age at puberty decreased
0.77 days and 0.36 days respectively for each additional 0.45 kg weight at 6
months and gain in weight between 6 and 12 nonths of age. Thus wei ght at 6

mont hs played an inportant role in the initiation of early puberty.

A study on the joining of |ow weight Hereford and Angus heifers joined
at 15 months of age showed that heifers gaining 0.49 kg/day during the joining
period failed to conceive until the nean weight reached approxi mately 270 kg

(Young 1973). In South Australia, Ellis (1970) reported that Hereford heifers
joined at 270 kg produced 80% calf drop following a 10-12 week joining period
and reductions of only 27 kg caused a 20% | ower calf drop. 'Wight change was

not reported.

The first serious check in the calf's growh rate is likely to result
from weani ng. (As an exanpl e of a conmon experience, the findings of Arije
and wiltbank (1971) are presented in Figure 1).

Tul loh (1963) found that weaning at 9 nonths of age in autum resulted
in a severe depression of growth rate. If yearling joining is to be effective,
this post-weaning growh check is to be avoided. The younger an animal is at
weaning, the greater the growth check is likely to be and the longer is the
period of recovery on ad lib. realimentation. Under grazing conditions in
New Zeal and there was a close relationship between |iveweight gain and mlk
production up to 12 weeks of age, and thereafter the correlation was not
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FIG1 AGE AND WEIGHT AT PUBERTY
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significant (Walker 1963). On the basis of this information, early weaning
was recommended - three to four nonths of age. Since that report, further

trials in New Zeal and have clearly shown the substantial linmtations to com
pensatory growth followi ng a post-weaning growh check (Joblin 1969; Scales
and Lewis 1971).

Under circumstances of feed shortage of frank drought conditions,
early weaning is justified and desirable. In | ess severe conditions some
graziers in Victoria find creep feeding a rewarding practice..

For yearling joining, at |east 50% of heifers nust reach the target

wei ghts outlined above. This will allow for a 20% replacement rate with
approxi mately 20% of the wei ght-selected heifers culled for other reasons,
e.g. pelvic devel opnent. Excessive fatness can be detrinental to mlk pro-
duction and lifetime reproduction. In large herds it may be necessary to

grade heifers to restrict a few and perhaps give others priority feeding;
even the heavier heifers should be gaining at the rate of 0.45 kg/day from
six weeks prior to joining.

V. MANAGEMENT : FIRST TO SECOND MATI NG

The joining period for heifers is to be linmted to two nonths and
non- pregnant heifers culled on pregnancy diagnosis. A two-nonth joining
limts the period of surveillance at calving and assists control of the energy
intake perinatally. Late-calving heifers in a spring-calving situation in
New South Wl es have shown significantly higher calf birth weights. Joi ni ng
heifers a nonth before the main herd and for a shorter tine al so ensures
that the slowto-ovulate first-lactation cow will be cycling when joined with
the main breeding herd.
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Heifers joined at target weights outlined above shoul d wei gh 340-
370 kg at the 5-6 nonth stage of gestation. At any stage of pregnancy
excessive fatness is undesirable. During the last 3-4 nonths of gestation
the heifer should be held at naintenance or bel ow, when she will be gaining
40 kg-55 kg fromfoetal and uterine devel opnent

. Calf birth weight accounts
for 57-59% of the weight |oss at parturition (Ewing et al. 1966).

The nost conmon cause of dystokia anong heifers is foeto-pelvic
di sproportion. Many reports have indicated that restricting intake in late
gestation will reduce birth weight (Young 1970) and thus reduce the incidence
of dystokia from foetal oversize. Heifers held at maintenance or below will
exercise nore frequently than well-fed or overfed heifers and increased nuscle
tone is a likely consequence. On the other hand, extreme restriction, as
occurs in severe drought, can cause dystokia through pelvic Iigaments and
tissues failing to relax and dilate the posterior pelvic canal

It has been shown that beef heifers restricted during the last three
nmonths of gestation and anply fed post-partumcan return a high level of fer-

tility at their next joining (Dunn et al. 1969). Field trials with Angus
heifers calving at two years of age have confirmed these findings, in that
provided heifers calved early and were well

fed on pasture post-partum
there was no depression of fertility at their next joining (Young 1970)

Under practical grazing conditions weighing will
show the animal's nutritional status. It may be that weight loss in late
gestation is a normal occurrence on some properties, e.g. it can be expected
under autum-cal ving conditions in Victoria (Fig. 2)

be necessary to

FIG.2. Pasture production in relation to breeding herd
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Both breed and age also affect time of ovulation when nutritional
levels are believed to be adequate (Fig. 3 from Al exander and WIllians 1973).
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Fig.3. Cumulative Distriburion of the Length of

Post-partum Anoestrus in B.indicus and

B.taurus Heifers and Cows
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Mk production and hence calf growh rate is the other inportant
factor likely to be affected by energy restriction in |late gestation. In this
regard there is little information available on cattle. The nost intensive
work on the effect of pre- and post-partumnutritional |evels has been done on
sows and ewes where it has been shown that nutrition during pregnancy has
little effect on mlk yield if post-partumenergy |levels are adequate (Young
1970).

Over a period of three years Canpbell and Flux (1948) examined butter-
fat production of Jersey cows that were restricted or fed ad lib. during the
last 10 weeks of gestation. Restricted aninals showed a 4.1 kg nean wei ght
loss, while the ad Iib. group nmaintained or gained weight pre-partum Subse-
quent butterfat production favoured those well fed in late gestation, but the
differences were small.

Broster and Tuck (1967) subjected Friesian heifers to |ow plane and
high plane nutritional levels for the last 6 nonths of pregnancy. Hei fers
fromeach group were paired at randomto high and | ow pl anes post-partum
Using early post-partum weight as a conparison, the high plane and |ow plane
gained 0.40 kg/day and 0.22 kg/day respectively over the last 6 nmonths of
gestation. Reference to Figure 4 shows the small difference in mlk produc-
tion between the high-high and | ow high groups in early lactation.
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FIG.4. Mean daily milk yield of four groups of heifers
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There is an increased efficiency of food conversion when animals are
realinmentated after restriction (WIson and Gsbourn 1960) but the increased
growth rate is, in the main, due to a significant increase in appetite. Thi s
concl usion has been questioned by Meyer and Clawson (1964). They found that
about 52% of an ad lib. diet in sheep (and rats) maintained body weight, body
fat and protein percentage.

V. MANAGEMENT : SECOND TO SUBSEQUENT MATI NGS

Between 5 and 7 years of age the beef cow is at her production peak
in respect to high fertility, high mlk production and | owered sensitivity to
nutritional changes. Above and bel ow these ages selective attention is
necessary, particularly in large herds where conpetition is high.

On hill country in New Zealand, Hight (1966) reduced mature cow live-
wei ght by 18% over the last four nonths of gestation. At the time of restric-
tion, these Angus cows averaged 410 kg. Anot her group of cows of similar age
-was kept on a high plane in late gestation. From calving to weaning the live-
wei ght increase of the | ow plane cows was about three times that of the high-
pl ane group and following a 12-week j0ining period there was no difference in
pregnancy |evel between the two groups. This extrene | oss of liveweight in
| ate gestation was regarded as the linit that such cows could wthstand.
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Hight (1968a) |ater varied the post-partum nutritional |evels under
grazing conditions with mature Angus cows. Once again the degree of depriv-
ation in late pregnancy was extrene. The proportion of cows non-pregnant follow
ing a 12-week joining period was 9.1%, 9.1%, 3. 1% and 44.8% for the high-high,
high-l1ow, lowhigh and lowlow groups respectively. The age-adjusted weaning
wei ghts of the calves fromthe first three groups were 34 kg, 20 kg and 20 kg
heavier than the |owlow group. Under |ess severe deprivation in |ate preg-
‘nancy the weaning weights did not differ (Hi ght 1968b). Pre-cal ving pl ane
of nutrition had no effect on the performance the follow ng year, but there
were carry-over effects due to the differences in the post-calving plane of
nutrition inposed during the previous suckling period.

Pinney et al. (1962b) found | osses of 10-15% tolerable in late ges-
tation. Qobviously the tolerated weight loss will depend upon initial weight,
but 10% can be regarded as safe with adequate feeding post-partum

VI. NUTRI TI ON AND REPRODUCTION I N THE MALE

Nutritional effects on bull fertility parallel the situation with the
femal e. I'n young bulls puberty is related to body wei ght and energy intake
and well-grown bulls can be used at 14 nonths of age. As with the femle,
continuous over-feeding can |ower reproductive perfornance. As it takes 50
days for a sperm cell to develop, mature and appear in ejaculate, bulls must
be fed adequate energy rations at least 2 months prior to joining. The
repl eni shment rate follow ng successive ejaculations is |ower in young bulls
(Van Demark and Maugher 1959), hence young bulls may need spelling after 3
weeks use.

VI1.  REPRODUCTI VE ASPECTS OF NI TROGEN
AND PHOSPHORUS DEFI CI ENCI ES

The wi despread occurrence of phosphorus deficiency in the north and
coastal areas of Australia justifies an exami nation of the likely consequences.
To quote from Little (1970), "The initial and basic effect of phosphorus
deficiency is a depression of feed intake. Responses to phosphorus suppl e-
nmentation in the field are invariably confounded by and indistingui shabl e
from those due to concomitant increases in intake". Deficiencies of phos-
phorus becone nost serious in drought tinmes with deterioration in pasture
quality, as is the case with protein deficiency. In fact, the two defic-
iencies tend to occur together and avail able evidence indicates that both
shoul d be supplemented during prolonged dry periods. Ritson et al. (1971)
produced sone evi dence that superphosphate had a direct effect on conception
rate independent of [|iveweight change.

Andrews (1972) reported increased reproductive rates in the north

with the use of better pasture |egunes and with direct supplenmentation. I't
is noteworthy that the Brahman and their crosses have a better weight gain on
low protein pastures than their British counterparts. Field evidence on the

use of urea supplenents has at times been inconclusive, although Wnks et al.
(1970) recorded higher weight gains in weaners fed urea-nolasses as conpared
with nolasses feeding alone. (Norman (1965) found that |iveweight gains
ceasedwhen the nitrogen content of the pastures fell below 0.4%. As with
phosphorus, a low protein level in the ration reduces the intake of feed and
hence indirectly influences the energy intake (WItbank et al.. 1966).

VII1. FEED UTILI ZATI ON
"Choose the best males to the best females and keep themin a thriving
state.” In these terms Bakewell summed up his cattle breeding objectives
(Francis 1970). In retrospect, Bakewell's observations on the inportance of

51



the animal environnent have been put to great econonic advantage by stud
breeders.

In viewing the current trend to el ephantine breeds and strains it is
well to remenmber the growth pattern of cattle as outlined by Cartwight (1970):-

(1) Rate of gain during any given stage of maturity is genet-
ically positively correlated with mature size.

(2) Age at which a given stage of maturity is reached tends
to increase proportionally as nature size increases.

(3) Maintenance requirenents are proportional to size at
all ages: hence large cattle have greater require-
ments than smaller cattle.

Tayl or (1970), quoted by Tulloh (1972), has suggested that, after
m nor adjustments for differences in mature size, percentage growth rate may
give a better indirect assessnent of efficiency of production than either abso-
lute growth rate or 400-day wei ght (Table 2).

TABLE 2
Figures fromBritish M.L.C. beef recording schenme

Breed Liveweight (kg) Growth rate 20Q-400 days
at 400 days Gain/day (kg) % growth rate/day

Charolais 514 1.18 0.30

Angus 420 1.07 0.35

Most work has indicated that animals that are nore efficient feed
converters acquire this greater efficiency through a greater feed intake
relative to maintenance needs. Blaxter (1971), di scussing feed usage, has
concluded that "Animals are equally efficient at converting feed if they
achi eve the sane levels of feeding relative to their maintenance requirenments"
and "with young animals that grow rapidly, the nore feed an ani mal consunes
the nore efficient it is at converting feed to body wei ght gain".

Aninmals that gain more in tines of plenty nmay be |ess efficient
animals in a weight-loss situation - a frequently recurring Australian pattern.
The specific adaptation of cattle to tropical conditions should not be over-
| ooked. In a nunber of circunmstances genetic factors which reduce stress
my affect feed utilization. Thus the tick-resistant Zebu crosses are rela-
tively tolerant of poor nutritional conditions, while under hot conditions
they can nmake better use of a plentiful supply of feed. Brahnmans and their
crossbhreds have a | ower maintenance requirenment (Vercoe 1970) but voluntary
intake tends to be low (Frisch and Vercoe 1969). Neverthel ess, the voluntary
i ntake of both Brahman and Africander cattle was significantly correl ated
with |iveweight.

It beconmes apparent that the expression of superiority of the breeds
and strains which are currently favoured is dependent upon increased feed
intake and reproductive performance will suffer unless due allowance is nade.
This neans that adequate feed nust be available and it is likely that animals
regarded as superior will be nore sensitive to periods of deprivation.

IX. DI SCUSSI ON
The objectives outlined earlier are not beyond the scope of well-

managed, highly-inproved properties. In order that each property unit can
assess its own suitability for the adoption or continuation of these ains a
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set of scales and individual field identification of animals are necessary.

Particular attention has been directed to the growth and managenent
of young cattle as this is believed to be the key to successful herd managenent.
If the target weaning and joining weights are not attained with relative ease,
it may be wise to accept a |ower standard and join heifers at two years of age.
Joining a month or nore before the main herd is then no problem joining
wei ghts can be lower, and the suggested nutritional regines are easier to
i npl enent .

Efficient property managenent is an integration of animal requirenents

and feed availability. The use of cattle selected for high growth rate and
large mature size will increase aninal requirenents and hence the need for extra
feed. The type of assessnent required for each unit is illustrated in Figure 2

whi ch shows pasture production in relation to animal nanagement with autumn
calving, which is examned thus because it is a common practice in the wnter
rainfall areas of Victoria. Calving time is appropriate follow ng the end of
the period of |owest pasture production, because heifers should not be gaining
in late gestation and sone weight loss in mature pregnant cows is of little

signi ficance. However, for high fertility and high milk production, pasture
availability is too lowso that it will be necessary to supplenment the |actat-
ing cows - particularly the first lactation cows. If autum-saved pasture is

not available, the cheapest supplenent woul d be silage conserved fromthe
spring pasture peak but green crops, grains or |egume hay are nost conmonly
used. (One of the great advantages of the system cones at weaning as cal ves
can take full advantage of the excess feed available, avoid the post-weaning
growth check and reach target joining weights at an early age - in fact,
sonmetimes too early and tend to fatten. The onset of autumm rain wll
usually result in heifers gaining weight before joining, but some supplenent
may be necessary during joining.

When the pasture-growth pattern in Figure 2 is related to a spring-
calving situation, different problens arise. Thus cal ving cones close to the
time of maxinmum pasture production. Heifers may need restricting in late
gestation and/or calving advanced to late winter as a property responds to
inproved pasture and fertilizer. Mat ure cows should not |ose nore than 10%
of their weight over the winter but the period of post-partum suppl ementing
is likely to be short except for the early-calving first-lactation cows.

The greatest problemarises with a severe post-weaning growh check after
April-My when weaner heifers will require autumm-saved pasture or other
suppl ement to maintain continuous high growth rates necessary to reach the
target joining weight. On the other hand, the gain per day at joining for
both heifers and lactating cows shoul d be satisfactory. Each property
shoul d exam ne its management practices in relation to pasture production
and fodder conservation.
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