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SUMMARY
Most beef producers in Victoria use straightbred British breed cattle
whilst many experiments, including one at Hamilton, have shown that suitable
crossbred cows are more productive than such straightbreds when grazed together
and assessed on a per head basis. Because of the possibility of genotype
differences in feed intake, these findings need to be confirmed on a per hectare
basis.
A simple model predicted a higher productivity and profitability per
cow and per hectare from the use of Angus x Hereford and Friesian x Hereford
cows relative to Hereford cows except that Friesian x Hereford cows at high
stocking rates had a much reduced pregnancy rate. First year results from an
experiment in which these three genotypes were grazed separately at three
stocking rates support these predictions.
INTRODUCTION
Victoria has a temperate climate similar to those of Portugal and northern
California.
Beef is produced mainly from autumn calving herds grazed on
pasture throughout the year. Cows lose weight rapidly after calving in autumn
and gain weight rapidly in spring.
Calves are weaned at 8-10 months of age in
late spring or early summer.
The heaviest are slaughtered at weaning but many
are grazed and slaughtered off pasture at 20 months of age or older.
Genotypes
The traditional British breeds, and especially the Hereford, predominate.
A minority of producers use British x British crossbreds or British x Dairy
crossbreds and, more recently, British x European crossbreds. The belief that
the moderate size and growth rates of the British breeds limit their
productivity is open to doubt where beef is produced from grazing beef herds.
Larger cattle have a higher feed intake and are unlikely to produce more beef
per unit of feed. Moreover, the use of large cows precludes the benefits in
feed efficiency which can be obtained from large terminal sires.
The relatively high carcass fatness and high proportion of subcutaneous fat
of the British breeds enable them to meet market requirements when pasture
conditions are unsatisfactory.
Underfatness, as defined by the marketing
chain, is a problem particularly for lean breeds and when pasture is scarce.
Overfatness may become a problem in the future as fat requirements decline.
At
present, market requirements are 180-230 kg carcasses with 4-8 mm loin fat depth
at 8-20 months for Australian consumers and 230-360 kg carcasses with 6-11 mm
loin fat depth for export as table beef.
The reproductive performance of the British breeds as mature cows is very
good in our environment.
Low pregnancy rates are encountered in yearling and
suckled two year old heifers but supplementary feeding to achieve target mating
liveweights largely overcomes this problem, albeit at a cost.
long anoestrus intervals are considered undesirable because they result in
late calving and reduced pregnancy rates. Late calving reduces weaning weights
and, hence, the annual productivity of the herd. However, pregnancy rates below
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100% may not necessarily reduce efficiency and profitability if:
(a)
(b)
(c)
(d)

a reasonable proportion of the herd calves early in the calving period;
non-pregnant cows are sold at weaning and more replacements retained;
a good market exists for cow beef;
the productivity of heifers is acceptable; because of their lower
maintenance requirements and gain in body weight, heifers may be more
efficient than cows, despite their production of smaller weaners (Taylor
et a l . 1985).

As yet there is no evidence that alternative breeds are more efficient than
the British breeds. However, the milk production of the Hereford breed is
clearly sub-optimal, particularly in heifers, and there is considerable evidence
that British crossbreds and British x non-British breed crosses can be more
productive and probably more efficient than straightbred British breeds (Long
1980; Baker et a l . 1981).
An evaluation of breeds and crosses for beef production has been in
progress at this Institute since 1970.
The first experiment examined a broad
range of genotypes when grazed together.
Measurements taken covered most
aspects of production but did not include feed intake. The second experiment is
presently examining the productivity of three cow genotypes on a per hectare
basis when grazed separately.
The post-weaning growth and carcass
characteristics of the steer progeny will be examined in the sane way.
PRODUCTION PER HEAD WHEN GRAZED TOGETHER
Hereford (H) and Friesian (F) cows were inseminated during August and
September of 1970-73 with semen from 26H, 32F, 28 Charolais (C) and 13 Brahman
(B) sires to produce eight genotypes which were suckled on their dams until 9
months of age.
Thereafter, the female progeny were grazed together and their
liveweight, milk production, oestrus and calf growth recorded.
All were
inseminated with semen from one Simmental bull (1973-77) except in the final
year (1978) when natural mating was conducted using Hereford bulls.
RESULTS AND DISCUSSION
All genotypes exceeded HH in milk production, calf weaning weight and cow
liveweight.
The ratio of calf weaning weight to cow liveweight was highest for
FH and FF cows.
Weaners from the alternative cow genotypes produced carcasses
with similar or greater fat cover than weaners from HH cows. HH cows had the
lowest "productivity" as assessed from weaning weight and likely ranking for
weaning rate (considering rankings for age at puberty, dystocia and anoestrus
intervals). FH cows had the highest "efficiency" assessed as a ratio of
productivity to cow liveweight. Heterosis expressed by the crossbred cows
derived from the H and F breeds reduced age at puberty by 69 days (18%) and
anoestrus interval by 7 days (8%) but had only minor effects on other traits.
Under the conditions of this experiment, F cross and C cross cows were
clearly more productive per head than HH cows. The B cross cows were also more
productive than HH cows in traits other than age at puberty and anoestrus
interval in young cows.
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PRODUCTION PER HECTARE OF PASTURE
Genotypes that produce the most beef per head do not necessarily produce
the most beef per unit of feed or per unit area of pasture.
Large genotypes
have higher feed requirements for maintenance and the extra cow beef produced is
harvested only once per lifetime. Cows that produce more weaners and/or larger
weaners also need more feed but the extra weaner beef produced is harvested
several times in the cow's lifetime.
As shown by Notter et a l . (1979), an intermediate level of milk production
is optimal for maximising the feed efficiency of the total beef system because
very high milk levels greatly increase feed requirements, tend to extend
anoestrous intervals and the large weaners produced tend to grow more slowly
after weaning than those reared on less milk.
Productivity per hectare is likely to be closely related to feed efficiency
as determined by grazing animals on pasture but will be less closely related to
feed efficiency as determined in pens due to possible differences in grazing
ability and in tolerance to a variable feed supply, climatic conditions,
parasites etc.
Morgan, Bird and Maxwell (1982) presented the results of a simple model to
simulate the productivity and profitability of Angus x Hereford (AH) and FH cows
in relation to stocking rate. This model used weaning weight and weaning rate
data, frcm an experiment in which HH cows were grazed at two stocking rates, to
fit Mitscherlich equations with assumed maxima. Hypothetical equations were
postulated for AH and FH cows based on the results of experiments in which one
or both of these genotypes had been grazed with HH cows.
Beef production was maximised at 1.5 cows/ha whilst profit was maximised at
1.2 cows/ha.
The model predicted that FH cows would be the most profitable at
stocking rates up to the economic optimum but would be the least profitable at
higher stocking rates. AH cows were predicted to be more profitable than HH
cows at all stocking rates.
Experimental Design
An experiment is now being conducted to test the genotype x stocking rate
model and is schedule to operate for 3 or 4 years. HH, AH and FH cows are being
grazed separately at 1.0, 1.4 and 1.8 cows/ha; there are two replicates of ten
cows per treatment.
The stocking rate of 1.8 cows/ha is well above the
long-term economic optimum but is used in order to (a) simulate the effects of a
year of low pasture growth;
(b) exaggerate any differences in fertility and,
hence, assist in developing weaning rate x stocking rate relationships.
Gross margins were calculated in two ways (a) in the normal way by deducted
variable costs from gross returns with the returns based on weaning weight and
weaning rate; for 1985, the weaning rate was assumed to be 1985 pregnancy rate
minus 5%. (b) as for (a) except that gross returns were based on weaning
weights only.
This method assumes that non-pregnant cows were sold at weaning
and more replacements retained resulting in little or no financial loss; a
minimum weaning rate of about 75% is needed to maintain herd numbers.
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RESULTS AND DISCUSSION
The preliminary results for 1985 (a year of good pasture growth) generally
support the predictions of the model (Table 2).
The crossbred cows produced
heavier weaners than HH cows at all stocking rates.
However, the relative
performance of AH cows varied with stocking rate; at 1.0/ha their weaners were
only 2% heavier than those frcm HH cows while at 1.4 and 1.8/ha their weaners
were 24% heavier and almost as heavy as weaners frcm FH cows.
This indicates a
genotype x stocking rate interaction in weaning weight.
As predicted in the model the FH cows suffered a severe reduction in
pregnancy rate at 1.8/ha.
They also tended to have longer anoestrous intervals
at all stocking rates. This confirms their susceptibility to lactation
anoestrus especially when underfed.
The FH cows had much lower body condition
scores at all stocking rates and those stocked at 1.8/ha were close to
emaciation during mating. However, none died or showed distress or failed to
nurse their calves and all have since recovered on spring pasture.
The crossbred cows produced more profit per hectare than HH cows except at
1.8/ha where the FH cows recorded a financial loss.
Whilst the highest
stocking rate was less economic for all genotypes on a long term basis, it does
give an indication of their relative performance in a year of low pasture
growth. The AH cows performed remarkably well at 1.4 and 1.8 cows/ha indicating
that they could maintain productivity during pasture scarcity (and would require
less supplementary feeding than the other genotypes). So far no signficant
difference between genotypes has been observed in the amount of pasture in their
paddocks, which suggests that any differences in the pasture intake of the
cow/calf units were small.
CONCLUSIONS
Victorian beef producers could increase productivity and profitability per
cow and per hectare by using suitable crossbred cows. British x Dairy cross
cows are likely to be the most profitable at low stocking rates but British x
British cross cows are likely to be the most profitable at high stocking rates.
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Table 1 .

Influence of cow genotype on performance traits

Cow genotype(sire breed(S) x dam breed(D)) Sig.
(No) HH
FH
CH
BH
HF
FF
CF
BF
S D SxD
347

470

568

277

298

309

397

**

77
58

74
45

94
42

104
63

74
44

89
49

78
44

100
50

ns ns ns
* ns k

Liveweight3 (kg)

341 469

488

528

489

511

512

560

503

** **

k

Birth weight (kg)

858 35.9 40.3 39.6 34.6 39.5 42.0 42.5 36.1

** **

k

Dystocia index13

858

Age at puberty (days)

323 464

Anoestrous interval(days)
-2 and 3 year old cows 190
-4-7 year old cows
354

Milk production (kg/d)
Weaning weight (kg)

65

2.0

1.8

1.4

1.8

2.0

1.7

1.4

** ns ns

5.6 10.0

7.2

6.0

6.6 12.3

8.3

7.8

* * ** ns

1.8

738 248

Ratio weaning wt:cow wt. +

JrJr Jr*

293

272

281

275

303

291

268

52.9 60.0 51.5 53.4 53.8 59.2 52.0 53.3

JrJr k k

-

-

Jrk

** ns

-

Carcass weight'"1 (kg)

140 128

Dressing^ (%)

140 54.5 57.3 54.9 55.0 55.8 57.9 56.9 55.6

*

*

Loin fat depth^ (mm)

140

Jr

ns ns

3.9

167

**

5.5

156

3.4

140

5.0

151

5.0

194

6.3

173

4.5

153

4.2

ns

a = Mean pre-mating liveweight in cows aged 2-7 years;
b = scale of 1-10 for increasing amount of assistance with an extra penalty for
mortality;
c = Simmental sire; age adjusted to 240 days
d = Hereford sires; age adjusted to 240 days
f
not analysed
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Table 2

Production and profit per hectare - 1985 results
Stocking rate (cows/ha)

Cow Genotype

1 .0

1.4

1 .8

Cow liveweight (kg) and condition score'’at mating
Hereford x Hereford

477 (2.9)

440 (2.5)

400 (2.3)

Angus x Hereford

453 (2.7)

410 (2.2)

392 (2.2)

444 (1.5)

412 (1.3)

388 (1.3)

Friesian x Hereford

Anoestrus intervals (days) and no. of cows detected*
Hereford x Hereford

39 (19)

49 (18)

53 (18)

Angus x Hereford

47 (18)

50 (18)

50 (17)

53 (2 0 )

65 (16)

71 (11)

Friesian x Hereford

Per cent mated within 3 weeks and final pregnancy rat
Hereford x Hereford

90 (1 0 0 )

85 (100)

75 (80)

Angus x Hereford

85 (1 0 0 )

85 (95)

85 (90)

80 (1 0 0 )

65 (85)

45 (30)

Friesian x Hereford

Jan. weaning wt. (kg) and Sept, milk estimate (kg/d)
Hereford x Hereford

324 (3.5)

254 (3.6)

231 (2.5)

Angus x Hereford

331 (5.4)

316 (4.5)

284 (3.9)

Friesian x Hereford

368 (7.2)

334 (7.3)

290 (4.9)

Gross margins ($/ha) ; with weaning % ignored in parenthesis
Hereford x Hereford

189 (205)

164 (182)

82 (186)

Angus x Hereford

195 (2 1 2 )

224 (268)

161 (230)

Friesian x Hereford

231 (249)

195 (289)

-119 (182)?

* 2 0 cows per treatment;

observations ceased at end of mating

t East of Scotland College Body Condition Method

(0 emaciated, 5 extremely fat)

f untenable and will be reduced by the cost of purchasing replacements
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