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SUMIIARY

Three cfosed lines of Angus
cattle were established in
1974 to investigate the
effect of selection for
growth rate on beef herd
profitability.

Fifteen yeara of selection
for either increased or
decreased yearling growth
rate resulted in a divergrence
in growth rate of over 30
percent between the High and
Low selection Iines. A
Control line was maintained
to provide a base for the
measurement of direct and
indirect genetic responses.

Selection for increased (or
decreased) yearling growth
rate resul-ted in increases
(or decreases) in weight and
size at all ages. This
included changes in mature
cow size and weight. Data
collected from Trangie and
Glen Innes indicated that the
responsea in growth rate are
consistent across different
environments.

Cross-mothering and milk
production studies indicated
that about 80 percent of the
response in weaning weight of
calves could be attributed to
changes in the calf's genetic
potenti-al for growth, and
about 20 percent to changes
in the materna1 ability of
cows.

Selection for increased
growth rate resulted in a
slight improvement in the
reproductive performance of
heifers and cows. Selection
for decreased growth rate was
associated with a decl-ine in
overa 11 reproductive
performance.

High l-ine ateers reached
target market weights faster,
and had slightly leaner
carcases at the same
slaughter weight than Control
line steers. At a stand.ard
a9€r High l-ine steers
produced heavier carcases,
with no significant changes
in the proportions of fat,
mugcle or bone.

Studies conducted in the
automated feedlot indicated
that, selection for i-ncreased
growth rate was accompanied
by slightly increased feed
costs per head for cows and
their calves. High line cows
and calvea were slightly more
efficient i-n the use of feed
than Control line cows and
calves. Low l-ine cows and
calves were slightly less
efficient. Eurther feed
intake and efficiency studies
are currently being conducted
on pasture at Glen Innes and
Hamilton.

The feed costs and efficiency
of growing steers are stil-l-
being determined in feedlot
and pasture studies. Early
resul-ts have not shown any
differences between the
selection lines in the
efficiency of feed use of
steers at one year of age.

Economic analyses of the
results collected to date
show that the High line
returned more profit per cow
and more profit per unit of
feed consumed than the
Control Iine when compared
across a range of producti-on
systems. The Low line
produced less profit than the
Control line.



1. INTRODUCTION

A unique research project has been
conducted at the Agricultural
Research Centre during the past 15
years to examine the implications
of selection for growth rate on
beef herd profitability.

The results provide important
information to help beef producers
determine the correct ernphasis to
place on growth rate in their
breeding programs.

The profitability of a beef herd
depends on its "turn-off" rate, the
value of market animals, and the
costs of replacement, maintenance
and growth of breeding and market
animals. The most important
decision in the design of a
breeding progfram is determining
which components of production
offer the greatest opportunity for
genetic improvement in herd
profitability.

The development of BREEDPLAN has
provided beef producers with a
powerful tool to achieve genetic
change in their herds through the
implementation of simple genetic
selection programs. However,
before breeders can make effective
use of BREEDPLAN for the sefection
of breeding stock, they must first
determine suitable breeding
objectives for their particular
production systems and markets.

The Trangie project provides
important biologiical and economic
information required for the
establishment of appropriate
breeding objectives for indivldual
producers. The project has also
provided data for the further
development of BREEDPLAN to provide
for a wider range of traits in the
genetic evaluation of beef cattle.

During the last two decades beef
producers have placed increased
emphasis on selection for growth
rate and size. Growth rate is easy
t.o measure, it responds to genetic
selection and is closely related to
the value of individual animals.
However, whilst it is known that
selection for increased growth rate
will resul-t in faster growing
animals which are heavier at all
ages, little is known on the likely
associated changes in other
important components of herd
profitability. In partj-cuIar, a
serious l-imitation of selection for
increased growth rate is the
associated increase in mature cow
size, and hence in the feed costs
of the breeding herd.

The Trangie project was designed to
provide information on the effects
of select.ion for growth on each of
the major components of herd
profitability. This has included
the investigation of the responsesj-n reproduct ive perf ormance ,'

maternal ability; herd feed
requirements,' carcase yield and
quality; and structural soundness.
Knowledge of the changes to these
components has provided the
necessary information to conduct a
detailed economic analysis of the
impact of selection for growth on
overall- herd profitability.

1



2. DESIGN OE THE TRAI{GIE PRO.IECT

The current phase of the Trangie
project began in 1974 vrith the
establ-ishment of three closed
selection lines from the Angus herd
at the Agricultural Research
Centre.

Of the 220 breeding cows in the
herd in 1974 a group of 50 were
randomly chosen to form a Controf
line. Of those remaining, 85 cows
were allocated to the High line and
85 to the Low 1ine, based on their
indivj-duaI growth performance
between birth and yearling age.

This unique design was chosen to
provide a rapid divergence in

growth rate between the High and
Low selection lines, with the
Control line providing a base for
the measurement of selection
responses.

Since L974 the three lines have
remained completely cfosed. AI1
replacement bulls and heifers for
the High and Low lines were
selected so1e1y on their yearling
gain (adjusted for age of dam).

The Control line was maintained
with all replacements chosen at
random. Animals from each line
were run together throughout the
year, except during mating.

Control
line
(50-90 cows)

High
Line
(85-150 cows)

Low
line
(85-150 cows)

Original
Angus herd
(220 cows)

Random

Highest

rate

Selection based on
birth to yearling

average daily weight gain from
age (adjusted for age of dam)

Lowest
growth
rate

,-
L



During 1-974 to 1982 the High and
Low selection l-ines were each
maintained with approximately 85
breeding females and 5 sires used
per year. The Control line had
approximately 50 breeding females
and 10 sires used per year.

From 1983 to 1988 the herd waa
expanded in size by retaining all
potential breeding females to
enable the establishment of
satell-ite herds at GIen Innes and
Hamilton. This enabled the study
of the persistence of selection
responses across environments.

The current breeding herd at
Trangie consists of approximately
120 breeding cows in each of the
High and Low l-ines and about L00
breeding cows in the Control line.
Across all locations (Trangie, Glen
Innes and Hamilton) there are
currently over 900 breeding cows
involved in the project.

Replacement bulls and heifers were
joined at 14 months of age
throughout the selection Program.
The bul1s were used for only one
breeding seagon and the cows were
culled only if they failed to calve
in two consecutive years. Prior to
1982 cows were sold at 7 years of
age to ensure a rapid generatj-on
turnover.

Allocation of cows to bulIs within
sefection lines was completely at
random, except for the avoidance of
matings between half-sibs or bulls
with their dam. This has minimised
inbreeding.

A comprehensive performance
recording program has provided a
large amount of data for the
evaluation of selecLl-on responses.

Conparison wlth other studies

There have been several beef cattl-e
experiments conducted throughout
the worfd during the past 40 years
to investigate the responses to
selection for growth and weight
traits. These have been mainly
conducted in U.S.A., Canada, U.K.
and New Zealand, and have involved
a range of breeds (e.9. Angus,
Hereford, Shorthorn, Zebu crosses) .

Until recently, very few studies
included a Control population as a
baseline for the measurement of
selection responses over time. The
Trang'ie experiment is the only one
that has used both a High and a Low
line to obtain rapid genetic
divergence in the selected trait.
with some exceptions, most other
experiments have used actual weight
aL a given age (e.9. weaning weight
or yearling weight) as the major
sefection criteria rather than
growth rate.
The number of generations of
selection applied in a breeding
program is the result of the
averag'e age of parents in the herd
and the number of years over whj-ch
selection was conducted. The
average number of generations of
selection across all beef cattle
experiments is less than 3. Since
1-9'1 4 almost 5 generations of
sel-ection were conducted for both
the High and Low lines at Trangie.

fn all experiments, the majority of
the selection pressure could be
attributed to selection of
replacement sires. Averaged across
aI1 studies, sire selection
accounted for 70 to 85 percent of
the total selection presaure. In
the Trangie experiment, sire
sefection accounted for an average
of 83 percent of the total
select.ion pressure in t.he High line
and Low lines.

3



3. RESPONSES TO SELECTION

3.1 GrovrEh and size
The unique design of the Trangie
project has resulted in a rapid
divergence in growth rate between
the selection 1ines. For cal-ves
born in 1989 the average difference
between the High and Low lines in
the selected character (adjusted
yearlingi gain) was 30 percent, and
the average difference between the
High and Control l-ines was 15
percent. The divergence between
the High and Low lines represents
the expected response following 25
to 30 years of single trait
selecti-on in a conventional within-
herd selection program.

The average rate of response in
yearling growth rate for the High
and Low selection lines was about 1
percent per year. The actual
responaes obtained in any year
fluctuated from the overall pattern
of responses in each Iine. This
occurs in any breeding program due
to genetic sampling effects.

The responses in growth rate
compare favourably with the resulLs
reported for other studies of
selection in beef cattle. The

maximum possible rate of genetic
change j-n growth rate in a closed
herd is about 1.4 percent per year.
However, the average rate of
selection response reported for
yearling weight is about 0.8
percent per year. Early results of
a large study currently being
conducted in Nebraska, USA indicate
that currenL Angus and Hereford
sires used in the USA are about 12
percent superior in genetic
potential for yearling weight than
sires used 20 years ago.

The rates of genetic change
achieved from single-trait
selection experiments are higher
than those generally realised in
industry herds. rhis is due
largely to the consideration of a
number of production traits in most
practical breeding programs.

The responses achieved at Trangie
were solely the result of selection
within closed lines, with no
introductions of outside stock.
Many indust,ry herds can potentially
achieve greater rates of genetic
change by selecting replacement
sires from outside sources.

GROV\/TH RATES
19Ci€) born calves

Ellrth to Vlfo.nlng

Ellrth to Yc.rllng

l r..n- to itrrllng

Devlatlon from Control

Average gronth rates of 1989 born calves in the High and Low
selection Iineg, erpressed as percentage deviation from the
aveEage of calves j.n the unselected Control line
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The responses in growth rate in the
selection lines were associated
with responses in size and weight
of calves at a]l ages. On average,
t.he High line calves were larger

and heavier
Control line
line calves
Iighter.

at all ages than
calves, and the
were smailer

the
Low
and

LIVE VVEIGHTS
19AG) born calvsa

Ellrth wt

Vt canlng wt

Yaarllng \^rt

D€vlation from Control

Averagie weights of 1989 born calves in the High and Low selection
Iines, expressed as percentag,e deviation from the average of
calves in the unselected Control line

YEARLING MEASUREMENTS
lg8g born calwee

He lght

Palvlo Araa

CSorotal Cllzo

Dewia.tion from Control

Average yearling measurenents of 1989 born calves in the High
Low gelection lines, expressed as percentage deviation from
average of calves in the unselected Control line

and
the
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Selection for increased growth rate
has resulted in an increase in the
average size and weight of mature
cows in the High line. There was a
corresponding reduction in the size
and weight of cows in the Low Iine.

The selection regponses in mature
cow weights at any time lagged
behind the responses observed in
calves because they were the result
of fewer years of selection.

The responses in growth and size
are consistent with the findings of
other beef cattle experiments where
selection for live-weight at any
age has generally resu-Ited in
associated changes in live-weight
at all other ages. These results
indicate a positive genetic
association between growth rate and
size at all ages.

Some of the major criticisms of
sefection for growth rate or weight
at any age relate to the potential
consequences of the associated
changes in birth weight and in
mature cow weight. Increases in

calf birth weight resulting from
selection for growth have been
observed in most studies, however
the associated changes in calving
difficulty have varied.

As shown in section 3.3 of this
booklet, there was no increase in
calving difficulty in either the
High or Low selection lines. This
is consistent with results obtained
in Angus cattle sel-ected for
increased yearling weight in New
Zealand, but differs from the
findings of a large study conducted
in Nebraska where the degree of
calving difficulty was increased in
2-yeax o1d heifers in a line of
Hereford cattfe select,ed for
increased yearling weight.

Unlike the Trangie experiment very
few studies have investigated the
associated changes in mature cow
size and its consequences on herd
feed requirements and efficiency.
The responses in mature cow weight
described above are consistent with
the fragmentary evidence that is
availabfe from other studies.

covv stzE
^Average of co\ rB >3yo (1947-a€))

H.lght

V\r.lght

Dewlatlon from Ccrntrol

Average height and weight of mature cows (greater than 3 year
old) in the High and I'ow selection lines during 1987-89,
expressed as percentage deviation from the average of cows in the
unselected Control line
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Estimated BreedLng Values

Pedigree and growth performance
records were used to compute
Estimated Breedi.ng Values (EBVg)
for animals in each selection line.
These val-ues were the best
assessment of each animal's genetic
merit, taking into account the
individual's own performance Plus
the performance of all its
refatives. The EBVs were comPuted
using a similar procedure as used
for the National Beef Recording
Scheme's BREEDPLAN package. The
procedure adjusted for known non-
genetic factors that contributed to
an animals performance (e.9. age of
the animal at measurement, age of
its dam, and year/season effects) .

EBVs were expressed as kilograms of
live-weight, relative to a fixed

base equivalent to the average of
the first 200 animals recorded in
the herd (during 1963-64) .

Pedigree records extending back as
far as 1929 were used to determine
genetic relationships among
animals.

The divergence bet$reen the
selection lines in the annual
trends in average EBVs for birth
weight, weaning weight and yearling
weight were consistent with those
measured directly from the average
performance of the three selection
lines. The average EBVs in the
original herd in 1974 were great,er
than zexo due to prior selection
placed on growth and size between
1963 and 1973.

o

-20

-40

YEARLING WEIGHT EBV

7A 8072 a2

Year of Birth

Yearly trends in average Estinated Breeding Values for yearling
weight Ermong calves in each selection line
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Selection reaponses acrons envl,ronrents

The expansion of the selection
lines to "satellite" herds at Glen
Innes and Hamilton will provide
information of the persistence of
selection responses acroas a range
of environments. Previous studies
have indicated that the relative
performance of different breeds and
crosaes can vary substantially
across wide extremes of
environment. Little is known of
the potential importance of this
phenomena to within-breed
selection.

Sires used each year at Trangie are
subsequently used at Glen Innes and
Hamilton to maintain the genetic
differences between the selection
lines at each location. At GIen
Innes, cows and calves from each

TRANGIE

GLEN INNES

Hlgh Nutrltlon

M6d Nutrltlon

Low Nutrltlon

AVERAGE WEANING GAIN (kg/dayl
TRANGIE & GLEN INNES (1946-64)

fj.ne have been divided into groups
run at three widely different,
level-s of pasture availability.
These groups represent good, mediurn
and poor levefs of nutrition. The
cattle at Hamifton are divided into
groups run on pasture plots at
different set stocking rates.

Analyses of data collected so far
from calves sired by bulfs from
each selectj-on line at Trangie and
Gl-en fnnes indicate that the
responses to selection in growth to
weanj-ng are consistent across the
environments. This suggests that
similar genes are determining the
differences in growth performance
of the lines in each environment.

calveg sired by
and Glen Inneg

l:::: r:::11

liElrEI

o.2 0.4 ().6 0.8
Average Weanlng Galn (kg/daV)
Low Llnc I controt Llnc
Hlgh Llnc

Averag'e growth rates to weaning (kg/day) for
bu1ls from each selection line used at Erangie
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3.2 Maternal ability
The observed changes in weaning
weight which resulted from
selection for growth rate could be
partly attributed to responaes in
the genetic potential of calves for
growth and partly to responses in
the maternal ability of their dams.

A combination of cross-mothering
and milk production studies were
conducted to examine the relative
importance of the responses in
growth potential and maternaL
ability as they affected weaning
weight.

Cross-mothering study

The changes in calf growth
potential and cow milk production
were measured by cross-mother.i-ng
samples of High line and Low line
calves between cows from each ]ine.

CALF

High

Low

Low

The growth of these cross-mothered
calves was then compared with that
of their naturally-mothered
cont,emporaries . The milk
production of cows was also
estimated at strategic intervals
during lactation using the calf
weigh-suckle-weigh technique .

High l-ine cal-ves reared by their
natura] High line dams were heavier
at weaning than Low l-ine calves
reared by their natural Low line
dams. When cross-mothered to Low
line cows the High line calves were
slightly lighter at weaning than
naturally reared High line calves.
Conversely, when Low line calves
were cross-mothered to High line
dams they were slightly heavier
than naturally-reared Low line
calves.

CROSS.MOTHERING STUDY - WEANING WEIGHT

High

Deviation from Control

Average differences in weaning weight of calves cross-mothered
between the High and Low selection lines, expressed as percentage
deviation from natural.ly-reared Control line calves

9
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The results of the cross-mothering
study indicated that 82 percent of
the difference in weaning weight
between the High line and Low line
calves was due to difference in
their genetic potential for growth.
The other 18 percent vras due to
differences in the maternal ability
of their dams.

llJ.J.k production

The differences in maternal ability
between cows in each selection ]ine
were explained by differences in
estimated milk production. High
line cords produced more milk than
Control line cows and Low line cows
produced less milk.

GALF
Hlrrh

Hlgh

Low

Low

The milk production studies also
indicated that the differences in
growth potential between the
sel-ection lines could be largely
attributed to differences in the
appetites of calves. When reared
by High line cows, the Low line
calves did not increase their milk
consumption to the level of
naturally-reared High line calves.
fn contrast, cross-mothered High
line cafves were able to increase
the level of milk production from
Low line cows. This suggests that
the High l-ine cal-ves had a greater
appetite than Low line calves.

CROSS-MOTHERING STUDY - MILK PRODUCTION

Devlation frorn Control

Average differences in estimated rnilk production of High and IJow
line cows with cross-mothered or natural calves, expressed as
percentage deviatlon from Control Iine cows
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200-day rel.ght EBVa

In BREEDPIJAN the EBVs for 200-day
weight are partitioned into 200-day
growth and 200-day milk componenta.
The croas-mothering experiment
provided a unique opportunity to
test the accuracy of BREEDPLAN' S

determination of these components.

The analysis of the 200-day weights
collected in the Trangie herd
showed an average dj-fference
between the current High Line and
Low line calves in 200-day growth

EBVs of 40k9. The difference in
EBVs for 200-day milk was 10k9.
This corresponded closely with the
relative responses in growth
potential and maternal ability
measured in the cross-mothering
experiment. The results confirmed
that the partitioning of 200-day
weight EBVs j-nto growth and rnilk
components in BREEDPLAN was
appropriate.

ANNUAL EBV TFIENDSI

20

1Cl

oY!
71

Annual trends in the average difference between the High and
selection line calves in Estimated Breeding Values for Growth
llilk conponents of, 200-day weLght

LOW
and

11

tlo a2
Year of Blrth



3.3 Reproduction
Because of the importance of turn-
off rate to overall herd
profitability it vras essential to
determine the impact of selection
for girowt,h on components of
reproductive performance. The
evaluation of responses in
reproduction is difficult because
of the limited degree of genetic
variability in its key components
and the irregular nature of the
expression of these components. In
addition, the reaponses in
reproductive performance of heifers
and mature cows at any time will-
1ag behind those observed in growth
traits in current generation
calves.

Further data colfection and
analyses are necessary before the
nature of the responses in
reproduction are accurately known.
Results presented here are
therefore only preliminary.

Data collected to date on the
average number of days from mating
to calving, and on average overall
calving percentages, show that High
l-ine he j-fers had a slightly
improved reproductive performance
compared to Control line heifers.
There was no significant difference
in these indicators of reproductive
performance for mature cows in the
High and Contro] l-ines. In
contrast, the net reproductive
performance has declined j-n Low
line heifers and mature cows.

The incidence of calving
difficulties was lower among
heifers in both the High and Low
selection lines (about 10 percent
average), compared to the Control
i-ine (about 15 percent) . This
might have been the result of the
greater probability of mating bull-s
and heifers of "incompatiblen sizes
in the randomly selected Control
line.

DAYS TO CALVING
Helfers & Gows (1986-88)

2 yt old

3 yr old

r! yr old

2SO

Enrnil Low

3(}() 310
Days

E Contro! EIIII Hlsh

Average intenral from the first day of joining to the day of
calving for heifers and cowg in each selection line

L2



AVERAGIE GALVINGI 96
H€lf€rs & Coure (194CI-AA)

2 yr old

3 yr old

Dg yr old

co

ffi y9ts1

Average calving percentage
selection line during 1986

for heifers and cows joined in each
to 1988

70
Perc€nt

I control FF.Eill xrgn

2 y" old

3 yr old

!3 yr old

Observations using teaser bul1s
showed that there was substantial
variation in the age of puberty of
heifers within the sel-ection lines.
On averag'e, the High line heifers
tended to exhibit first oestrus at
a slightly younger age than Control-
line heifers. Low fine heifers
were slightty older at first
oestrus.

GALVINE DIFFICULTIES
H€lters & Corars (194Gl-A€})

On average, High line bu1l calves
had larger scrotal sizes at
yearling age compared to Control
l-ine calves. Low line calves had a
smaller average scrotal size.
Studies of l-ibido and semen guality
of yearling bufls showed no
differences between the three
lines.

6 lcl 15
Dlfflcult Blrthe 96

Enlilili 1qg I Controt IiISlEl g196

Average peEcentage of difficult calvings for heifers and cows
joined in each selection line during 1986 to L988
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3.4 Carcase composition
The price received for slaughter
animals varies according to market
criteria and depends largely on
their weight and degree of fatness.
Processors are al-so interested in
the degree of muscularity of
animals as it affects potential
yield of lean meat.

Any effect that selection for
growth rat,e may have on the
expression of carcase traits is
clearly of economic importance. Two
approaches have been taken to
examine potential responsea in
these traits.
* Groups of two year o1d steers

from each selection line were
grown out on pasture on the New
England tablelands and
subsequently slaughtered in a
commerci-aI abattoir. Carcase
weight, fat depth and eye
muscle area were measured, and
the carcases were boned-out
into primal cuts to obtain
estimates of safeable meat
yieId.

* weaner steers are being grown
out in the automated feedlot at
Trangie at a constant level of
nut rit ion . They are
slaughtered at a range of ages
and the carcases dissected into
subcutaneous fat, intermuscular
fat, muscle and bone. These
componenLs are weighed and
expressed as a percentage of
carcase weight. This gives a
more precise measure of the
fatness, muscularity and lean
meat yield than is possible to
obtain in
abattoir.

a conimercial

Data is stilI being collected from
both sources, so that the results
given here are preliminary.

In both studies the High line
steers attained a target market
weight earlier than Concrol line
steers. Low line steers took
longer to reach a target market
weight.

At the same d9€r High line ateers
were heavier than Control line
steers and Low line steers were
lighter. The actuaf differences
varied depending on the age of
comparison.

There was no difference between the
selection lines in dressing
percentage. The rel-ative
differences between the sefection
lines in live-weight and carcase
weight at the same age were simifar
within any group of animals,
although not necessarily the same
under different environmental,
conditions.

Abattoir results

To date two groups of 22-23 month
o1d steers have been slaughtered in
a commercial abattoir. For these
steers there was no difference
between the lines in carcase fat
depth at either Lhe l2/1-3th rib or
the P8 site.

Averagie eye muscle area, adjusted
for carcase weight, was sIight.ly
smaller in the High line steers
than in the Control li-ne or Low
line steers. However there was no
difference between the selection
l-j-nes in the yield of primal cuts,
or in visual- muscle score taken
prior to slaughter.

L4



Dlssection data

Steers from the Trangie feedlot
have been slaughtered at strateg,ic
intervals from birth to maturity,
and their carcases dissected into
muscle, fat and bone. The pattern
of growth of tissues within the
carcase can then be seen over the
life of the animal and carcase
composition estimated for any age
or target market weight.

At the same age there was no
significant differences in the
steers from the different selection
lines in the percent,age of
subcutaneous fat, intermuscul-ar
fat, muscle or bone. Hence, the
percentage lean meat yield was the
same for all lines.

At the same weight there was a
trend for the High line steers to
be slightly leaner than the Control
line steers, which in turn were
slightly l-eaner than the Low line
steers. At a carcase weight of 250
kilograms there was only a 2
percent difference in percentage
subcutaneous fat and a 2 mm

difference in P8 fat depth between
the High line and Low line steers.

LIVEWEIGHT (kgs)
1000

800

600

400

200

0

There was no difference between the
sel-ection lines in the percentage
of muscl-e and bone within carcases.

Sumary

Preliminary resuLts indicate that
when slaughtered at a standard age
the High line steers had higher
carcase weights, and higher
kilogram yields of lean meat than
Control or Low l-ine steers. There
was no significant change in
dressing percentage, fatness, or
percentage yield of lean meat
yield. High line steers were
slightly less muscular at the same
ager but this trend waa not enough
to be of commercial significance.

High line steers reached target
slaughter weights faster and had
sJ-ightly leaner carcaaes at the
same slaughter weight. There was
no difference between the ]ines in
dressing percentage or lean meat
yield at the same slaughter weight.

40

# tow

30

AGE (Months)

"€- ooNTROL-+fF HIGH

slaughters for gteers raised in the Irangie feedlotSchedule of

15



3.5 Herd feed reguirements
An important limitation of faster
growth rate as a breeding objective
is the associated increase in
mature cow size and hence in the
feed costs of the breeding herd.
This is particularly important in
pasture based enterprises where cow
maintenance and repJ-acement. costs
can contribute up to 50-80 percent
of the total herd feed costs.

For example, in a seff-replacing
herd of 100 Control line cows, with
calves turned-off at 12 months of
dger the feed eaten by cows and
their heifer replacements is 7\
percent of the total feed consumed
by the herd.

& efficiency
If the cal-ves are sol-d at weaning
then the total herd feed
requirement declines, but the
proportion conaumed by the cows and
their replacements increases to 78
percent of the total. Retaining
the cal-ves to 24 months of age
increases total herd feed
requirements. The proportion of
the herd's feed now consumed by the
cows and their replacements would
stil1 be 54 percent of the total
feed cost.

MONTHLY FEED REQUIREMENTS

JJ
Month

lXffi Cows & Butts I xeiter replacements llLTI Grow-out calvee

I'lonth1y feed reguirernents
turning off calves at L2
pregnancy and lactation are

for a self replacing
months of age. Feed
included in calf feed

herd of 100 cows
requirements for

requirements.

L6
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Unless selection for growth rate
results in an increase in the
efficiency of feed use then the
associated increase in mature cow
weight could elevate the total herd
feed costs to the extent that the
number of cows in the herd has to
be reduced. This resufts in the
marketing of fewer calves.

Studies have been conducted in the
automated feedl-ot over a number of
years to examine the differences
between the selection lines in feed
consumption and efficiency of cows
and calves, and growing steers.
Further studies of the feed intake
and efficiency of cows maintained
at different }evel-s of pasture
availabifity are being conducted at
Glen Innes. In addition, direct
measures of the profitability per
hectare obtained from each
selection line are being determined
in stocking rate experiments at
Hamilton, Victoria.

Corlcalf efficiency

The cow/ca1f efficiency study in
the Trangie feedlot involved the
recording of total feed intake of
cows from when they entered the
feedlot prior to calving until they
left following weaning. Feed
intake of caLves was measured from
birth to weaning.

Cows and calves from the High line
ate slightly more feed than those
from the Control line or Low line.
However, the itigh line calves rrere
heavier at weaning', and the High
line cows and cal-ves were more
efficient in converting feed energy
into calf growth. There was a
Iarge variation in the efficiency
between individual cows in each of
the sefection lines.

COW.CALF EFFICIENCY €iTUDIEA

Faad aatan

AdJ. W..nlne wrleht

Etllol.noy

Devlatlon from Control

Differences in feed consr:ry)tion, weight of calf at weaning, and
efficiency (catf weight/feed eaten) for cowg and calves in the High
and Low selection lines, expressed as percentage deviation from the
Control line

L1



SteeE efficiency

A detailed study is currently
underway in the automated feedlot
to determine the feed reguirements
of steers from each sefection line
as they grow from birth to
maturity. When completed this
study will provide data to enable
comparisons of the efficiency of
growth of steers to any specified
age or market weight, or to the
same degree of carcase maturity.

The results of a smal1er study of
the efficiency of High line and Low
line yearling steers have been
analysed. At the same age there
was little difference between
steers from the High and Low
selection lines in the amount of
feed reguired per kilogram of
weight gain. However, due to their
faster growth rate, the High l-ine
steers would require fewer days of
feeding to reach a given target
market weight.

Reaults of other studies

There are few reports of other
experiments where the effects of
sefection for growth rate on the
efficiency of feed use have been
studied. Separate studies on
responses in the feed efficiency of
bul1s and steers in lines of
Hereford cattle selected for either
weaning weight or yearling weight
in the USA have Bhown conflicting
results.

Surmary

Selection for increased growth rate
was accompanied by a small
improvement in the efficiency of
feed use by cows and their calves.

Eurther studies will- determine if
seLection for growth rate changes
the efficiency of the growth of
steers to specified market weights,
ages or degTrees of carcase
mat,urity. Early results have not
found any change in the efficiency
of feed use of steers at one year
of age.
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4. RESPONSES IN HERD PROFITABILITY
The key objective of the Trangie
project $ras to determine the effect
of sefection for growth rate on
herd profitability. In order to
determine this, performance data
col-l-ected during the pro ject was
used to compare the expected
economic returns from each
selection l-ine under a range of
beef production systems.

A series of gross margin budgets
were used to compare the
differences between the costs and
returns associated with each beef
production system. A gross margin
is the total income from an
enterprise less the variable costs
attributed to that enterprise. It
does not account for capital costs
such as the interest charges on the
purchase of livestock, machinery or
buildings. Nor does it include the
costs of land ownership or labour.

The di-fference between the
selection lines in the gross margin
per unit of feed consumed provided
an indication of the effect of
selection for growth rate on the
efficiency of converuing feed to
profit.

The gross margin analyses were con-
ducted for each selection line
under five different production
systems in which the turn-off age
of calves was varied.

These production systems were:

1. Self-replacing herd turning
off 7 month old progeny,

2. Self-replacing herd turning
off 12 month old progeny,

3. Self-replacing herd turning
off 18 month old progeny,

4. Self-replacing herd turning
off 18 month old heifers and
24 month old st,eers, and

5. Self-replacing herd turning
off 24 month oId progeny.

Each enterprise was based on a 100
cow herd.

In order to compare the relative
efficiency of the three selection
lines at converting feed to profit
it was necessary to catculate the
annual feed requirements for each
line under each of the five
production systems. The feed
requirements were expressed as Dry
Stock Equivalents (DSEs) . A DSE is
the amount of feed required by a 50
kg wether per year to maintain a
constant body weight.

A list of the assumptions and pro-
duction information used in the
gross margin budgets is contained
in Appendix 1. An example gross
margin budget is shown in Appendix
a

N. B. The d.ifferences in profit between the various production
systems considered in this analysis were very sensitive to the
relative returns between different ages and weights at turn-off.
Producers should do their own calculations to decide which production
system is more efficient for their individual situation.
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Gross margln per cor

For each selection line the
production system with the highest
gross margin per cow was that
involving the sale of 18 month oLd
hei-fers and 24 month old steers.

The High line returned the highest
gross margin per cow in aII
production systems.

GROSS MARGIN PER COW

Gontrol

Selection Line
High Line

Production System

V4 tz Months old H ta Months old

ffi z+ Monthg Old

$
/
c
o
w

400

350

300

250

200

160

100
Low Llne

a t Month Old

N te & 24 Monthe

Gross margin per cow ($/cow1 for each selection line and production
system

244Zqt
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feed requLresrentg per cor

The feed reguirements per cow for
each selection fine were calculated
using the Metabolisable Energy
Requirements System. This system
is based on the body weight of
animals, with allowances for growth
rate, pregnancy, lactation,
exercise and efficiency of feed
conversion.

Live-weights and growth rates used
in the esti-mation of feed
requirements were based on the
experimental data collected from
each sefection line. Allowances
for pregnancy, lactation and
exercise were assumed to be

constant (per kg body
acrosa each selection line.
The efficiency of feed use
line was obtained from the ,

efficiency studies.

weight)

for each
cow/caff

16

14

D
S
E

The High line required more feed
than the Control ]ine and Low line
but the differences between the
lines were not as large as the
relative weight differences of the
cattl-e would lead us to expect.
This was due to the better
efficiency of feed use in the High
line.

DSE PER COW

Control

Selection Line

Production System

V-t lz Months old

ffi e+ Monthe old

High Line

EH ta Monthe Old

Low Line

A t Month Old

N ra & 24 Monthe

Eeed reguirements (DSEs per cow) for each selection lLne and
production system

2L

20

18

12

10



Grosl margin per unit of, feed

The High l-ine returned more profit
per DSE in all production systems
examined. This means they were
more efficient in convert,ing feed
to profit.

The most profitable production
system for both the Control line
and the High line vras that which
involved selling both heifers and
steers at 18 months of age. The
most profitable production system
for the Low line involved selling
heifers at 18 months of age and
retaining steers until 24 months of
age. This was because the Low line
cattle took longer to reach
required market weights.

Surmary

The economic analysis showed that.
the overall profit per unit of feed
was greatest for the High line,
despite a necesaary reduction in
the number of cows in the herd
relative to the Control- Iine. For
example, a 98 cow High li_ne herd,
turning off progeny at 18 months of
B9€r would eat about the same
amount of feed as a 100 cow Control
line herd, but would return $4r 8OO
more per year. This, when combined
wit.h the expected labour savings of
running fewer animals, makes
selection for increased growth rate
profitable.

Low Line

a t Month Otd

NQ ta & 24 Months

Gross margin per unit of
production systern

GROSS MARGIN PER DSE

Control

Selection Line
High Line

Production System

VZ 12 Monthe Old EH ta Monthe Old

Fe e+ Monthe Old

feed ($/DSE) for each selection line and

18

16

14

12

10

$ **d14., lgiffi

1Z

20



5. IMPLICATIONS EOR IDIDUSTRY BREEDING PROGRAMS

The economic analyses of results
from the Trangie project indicated
that selection for increased
growth rate would result in more
profit per cow and more profit Per
unit of feed consumed across a
range of production systems.
However, this result does not
necessarily suggest that industry
breeding programs should emphasise
sefection for increased growth
rate. The potential increase in
profit resulting from gelection for
increased growth rate must be
considered in context with other
opportunities for improving
profitability through genetic
selection.

Often the most critical and
difficuft decision to be made in
the design of a breeding program is
specifying what we want to imProve
(i.e. the breeding objective). A
beef production system is a
combination of many economically
important traits. In order to
maximise current and future herd
profits the breeding objective
should account for aff inputs, such
as feed, husbandry and marketing
costs, as wefl as for all outPuts,
such as income from sale of progeny
and cul] cows.

Growth rate and size will make a
major contribution to both the
income and the cosLs in a beef
enterprise. However, in many
circumstances the genetic
improvement of components of
reproductive performance (e.9.
calving percentage, average calving
day), or carcase guality, can have
an even greater effect on herd
profit.

Idea11y, genetic selection would be
based on a combination of all the
important components of the
production system. Unfortunately,

in real,ity many of these componenta
are currently difficultr oE
impossible, to measure on
individual animals. The planned
expansion of BREEDPLAN will
eventually give breeders a wider
range of traits to consider as
potential selection criteria to
achieve their breeding objectives
(e.9. growth and size traits,
reproduction traits, carcaae
traits) . Once this occurs,
breeders will have to utilise
information such as that obtained
from the Trangie project to
determine the refative emphasis to
be placed on each trait.

Many research studies and industry
experiences have demonstrated that
the commercial usefulness of
existing breeds of beef cattle can
be maximised by their use in
crossbreeding programs. Thie
enabl-es the best util-isation of the
complementary effects of different
breeds, and the exploitation of
hybrid vigour. Selection amongr
available breeds for use in
crossbreeding programs may provide
near optimal performance for many
production systems and market
situations. However, continued
long-term genetic improvement
inevitabJ-y depends on the use of
selection in the straightbred bu}l
breeding herds.

Although the Trangie project
involved the use of only one breed
selected in a single environment,
the resul-ts should be applicable
across a range of breed types and
production environments. Current
knowledge indicates that the
underlying genetic basis for
responses to selection are similar
for all breeds and environments.
Notable exceptions to this general
rule have only been observed in
comparisons between extreme breed
types and production environments.
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A1". Gross Margin Assumptions.

1. Herd lnformation
Average Calving Rate
Adult Mortality rate
Calf Mortality Rate
Bulls (% of cows)
Cow Age at First Calf
Cow Age When Culled
Calves Weaned at (age)
Heifer Weaning Weight
Steer Weaning Weight
Calf Birth Weight - Male
Call Birth Weight - Female

2. Production and Sale
Month Cows Joined
CFA Cow Weight
Steer Sale Weight
Steer Sale Weight
Steer Sale Weight
Steer Sale Weight
Heifer Sale Weight
Heifer Sale Weiqht
Heifer Sale Weight
Heifer Sale Weight
CFA BullWeight
CFA BullAge 't

3. Beel Sale Price lnformation

t.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

24. Sleer Sale Price
25. Steer Sale Price
26. Steer Sale Price
27. Steer Sale Price
28. Heiler Sale Price
29. Heiler Sale Price

30. Heifer Sale Price

37. Heiler Sale Price

32. CFA Cow Price
33. CFA Bull Price

- 7 months old
- 12 months old
- 18 months old
- 24 months old
- 7 months old
- 12 months old
- 18 months old
- 24 months old

- 7 months old
- 12 months old
- 18 months old
- 24 months old
- 7 months old
- 12 months old
- 18 months old
- 24 months old

74.7 o/o 83.7 % 84.Ao/o

3.17% 5.17% 3.5%
8.0o/" 8.5% 6.0
3.0% 3.0% 3,0

2 years 2 years 2

8 years 8 years I
7 months 7 months 7 months

145 kg 180 kg 196 kg
168 kg 198 kg 218 kg
25 kg 30 kg 33 kg

September
439 kg 476k9 535 kg

168 kg 198 kg 218 kg
210 kg 250 kg 300 kg

300 kg 340 kg 390 kg

380 kg 430 kg 480
145 kg 180 kg 196
195 kg 235 kg 260
280 kg 345 kg 380
295 kg 360 kg 400
530 kg 600 kg 630

$1.55 $1.53 $1.51

$1.45 $1.43 $1.41

$1.3e $1.37 $1.35
$1.30 $1.27 $1.24
$1.51 $1.49 $1.47
$1.43 $1.41 $1.39
$1.31 $1.29 $1.27
$1.20 $1.17 $1.15
$0.99 $0.99 $0.99
1.10 $1.10 $1.10



A2. Example
Enterprise Nome:

Selection Line:

[nterprise Units:

A. lncome:

o: Sole cottle

J9

22

1J

1

b: 0ther

A. Totol

B. Annuol 0perotion Expenses:

o: Replocement stock

1 bull @ $2,500

c. 0ther Costs: eortoqs @

Beef Gross
12 Months Old

High Growth Rote

100 cows

Margin Budget.
Region: Centrol West

Dote: 17-Auq-90

ffi

steers

cull heifers

c.f.o. cows

c.f,o. bull/s

$423

$sot
$slo
$ogl

/heod

lheod

/heod

/heod

lncome

c0\ll

roddle ink @ $O,SZ

cousmog @ $0.08

col mog @ $0,20

hornesses @ $0.55

d. Posture Protection Boord Rotes (levied on DSE equivolents)

1418 DSE units @ $0.122 /DSE

e. Veterinory costs $ZSO per onnum (ove' costs)

f. Vibrio voicinotion for bulls 10 ml/yeor @ $l'SO /mt
g. Sole costs

4% chorged on sole cottle

75 sole cottle @ $t,00 /heod soleyord chorge

B. Totol 0perotion Expenses:

f cow

fcow

f cow

fcow

Herd LSM's

Herd DSE's

Gross Morgin (n - g)

Gross Morgin/cow
't77Jo Gross Morgin/LSU

1478 Gross Morgin/USf

Number

Stock closs of doses

Cost per

heod

l.Voccinotion:

Coopers 5 in 1

2. Drenching:

Systomex-Rumen ln

J. Lice Control

Tiguvon-Spot 0n

100

3

11

85

100

J

17

85

i00
1

17

85

c0llls

bulls

repl. heif.

colves

c0ws

bulls

repl. heif.

colves

c0v{s

bulls

repl, heif.

colves

$o.so

$o.,ts

$o.og

$.t.+s

$r.sr
$o.zs

$0.+s

$t,oz
$z.os

$o.so

i:iiiiiiiiii'i.$8i..

0ur



Beef Coitle Budgets - Production lnformotion

Enterprise Nome:

Selection Line:

Enterprise Units:

1. Ljvestock Troding:

o: Sole Livestock

12 Months Old

High Growth Rote

100 cows

Region:

Dote:

Jime:

Centrol \{,est

1 7-Aug-90
9:02 AM

b: Purchose Livestock

2. Herd lnformotion:

Torget herd size (number of cows + - 2%)

Averoge body weight of moture cows (in kgs)

Averoge colving rote

Averoge weoning weight

Averoge weoninq oqe

Mortolity rote

- steers (kgs)

- heifers (kgs)

- steers (in months)

- heifers (in months)

- odult cottle (per onnum)

- colves

- os o percentoge of cows

- oge of first colf (yeors)

- oge when culled (yeors)

Bulls

Cows

Cows

100
616

84.02%

218

196

7

7

i,50%

6.00%
7,4/

2

8

3. Herd Structure:

16

15

15

14

14
'li
13

40 heifers

40 sieers

J9 heifers

39 sieers

'i7 replocement heifers retoined

22 heifers sold @ 12 months old

J9 steers sold @ 12 months old

1J cfo cows sold @ 8 yeors old

1 cfo bull sold @ 5 yeors old



Beef Cottle Budgets - Metobolisoble Fnergy Requirements.

Enterprise Nomc 12 Months Reqion: &ntrol lYest Jine: 9:4J AM

Sehctbn Line: High Growth Rote htq l7-Auq

{risllilt
f*l;ii:|i: iiri:iffi[liiiliiiiiiiiii

Toble 0f M.E Requirements - Wet Covs (includinq those X nrS!1!!llo-rn-pqd!11i9!I

Inll;:iiiiiiirtrii

liliii:iiiiil:i:lililii

ll::::: :::::::::i :l:l

$Egi:i,itil:l::i:i

lfi!fffiiii.ii,il
.tit{tfist,::l

{If{0#,:,:'

00E5E5
471 471 475 479

J4.64 J4.91

l.m l.m
1.26 1.26

l.l0 l.J0
76.81 91.50

9.J0 I 1.06

E5 E5 85 E4 84 8i 6i E2

+79 502 502 445 445 4E2 82 4E2

J4.91 J6.29 J6.29 J2.6J J2.EJ J5.06 J5.06 J5.06

1.80 t.m l.m l.m 1.60 1.60 1.00 1.60

I .20 I .26 1.26 1.26 I .20 I .26 I .20 I .26

1.50 1.60 Lm 1.60 1.60 1.60 1.60 1.60

t05.57 I t7.06 I 17.06 10s.90 10s.90 1 1J.09 I 1i.09 I 1J.09

12,79 14, tE l4.lE l2.EJ l2.EJ 1J.70 1J.70 I J.70

Toble 0f M.E Requirements - Dry Cows

lrl:tt:t

r0r l0l 16 16

471 471 475 479

3+.42 U.42 J4.84 J4.91

r.60 l.m 1,60 1.00

1.26 1.26 1.20 1.26

69,JE 69,JE 69.EJ 70.56

8.40 8.40 E.48 E,52

16 16 17 17 17 r8 18 l9
479 502 502 445 445 82 482 4E2

J4.91 J6.29 J6.29 J2.8J J2.EJ J5.06 J5.06 J5.06

1.60 1.60 1.60 1.60 1.60 1.00 1.00 1.60

1 .26 1 .26 1.26 1 .20 1 .26 1 .20 1 .26 1 .26

70.JE 7J,16 7J.10 00.19 06.19 70.6E 70.6E 70.6E

8.52 8.E6 E.E6 E.02 E.02 E.56 E.s6 E.56

Ioble 0f ltl.E Requirements - Mole Colves

rltst::[HlI
IYchi::6oi

SfiXtiol
Hli,r$6tn

llIl,Shi![:

ut,,:l,llfA
i:aii:/{ii,

234 251 267 284 J00

19.97 20.97 21.97 22.97 2J.97

1.60 1.60 1.00 1.00 L00

L20 1.26 1.26 I.26 1.20

40.26 42.27 44.29 46.J1 48.i2

0.54 0.54 0.54 0,54 0.54

o.EE 7.0E 7,2E 7 ,47 7.67

0.60 0,00 0,66 0.06 0.66

10.44 10.74 11.04 ILJ5 11.65

50,70 5J.02 55.JJ 57.65 59.97

6.14 6.42 6.70 6.98 7.26

0000000
0000000

0.00 0.00

Toble 0f M.E Reouirements - Moles ) l2 months old.

{iii$iiiiiijtiiiii::::l::

ilfi.lli.iirirrrrrrririiirirr

jr6ftS0lili:tl:i:,tl:

iffitrierjil[::iiii.ii
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[s]ll,Siil.....:.r,.
drHnIt0n:::::::::::
i:;ii:i::r:::r::::::;::::::::::
[fl;::{it,f}:::::::::: :l
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000
000

000000000
000000000

0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00

Ttrble 0f M.E Requirements - Femole Cqlyqq

fi 11rItrrr.iiiirri.r:::ii

rret!litii':i:::ir::'iiii:iii

[[t.tlli ;,,it,:.t:,,,,,',;i,,'

E ttrulBt:lrl!liiiiiiiii:

htf !S!S.iSJ.:l.i.iiiii

ilE : mUf n::::::::l::::I

It;.*,l..il:ili:'iii:
fiote|lltEt,itii,ii,,,

tiiii]soilliiiiti:iiili]i

ilE,,Soiilriiii:i,,'.:.::

Un:r.liili/,to*tiil.i

ii,$li{iiFiir,l:ll:il::

40 40 40 40 J9

209 222 2J4 247 260

1E.4t 19.19 19.97 20.75 21.5J

1.60 1.60 1.60 1.60 1.60

1.20 1.26 1.26 1.26 1,26

J7.1 1 J8.68 40.26 41.8J 4J,40

0.+2 0.42 0.42 0.42 0.42

4.92 5.0J 5.l5 5.27 5.J6

0.66 0.66 0,66 0.66 0,66
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Note:
A livestock month is the omount of energy required to mointoin o 50 kg wether for one month. Thot is,

one twelth of o Dry Stock Equivolent (DSE).
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A3. HISTORY OE THE TRN{GIE A}iTGUS HERD

The Angus herd at the Trangie
Research Centre was established in
1929 to assist in providing a
source of guality Angus cattle for
the NSw cattle industry.

Foundation stock were purchased
from the Glencarnock Stud, Brandon,
Canada. The original importation
included two buIIs, one cow and
cal-f, and seventeen heifers. The
two bul]s "Glencarnock Revolution"
and ttBrave Edward Glencarnocktr were
f rom the f amous 'tBlackcaP
Revolution" family. "B1ackcaP
Revolution" had remarkabfe succegs
in the show ring, being ChamPion
BulL at the famous Chicago
International Show in 1923. His
sire, "Earl Marshalltt, s j-red no
less than nine champions of the
Chicago International- Shows
(including "Blackcap Revolution") .

The bull 'rBrave Edward Glencarnock"
was by "Edward Glencarnock", a son
of "Blackcap Revolution". Duringt
his fife he sired several Sydney
Royal Show champions, including the
Trangie exhibits that won the
prestigious Narrangulien Cup three
times.

The cow "Glencarnock Eurotia 4th"
was an outstanding import. Her
progeny won many prizes at the
Sydney Royal Show. These incfuded
the Champion bulls "Trangie Prism"
and "Trangie Edward 4th", the
Champion Cow "Trangie Eurotia 2nd"
(twice), and several Reserve
Champions. Another cow, rrBlackcap
Bixie 2nd", was imported in ca1f,
carrying "Glencarnock BlackcaP
Eric" who became Champion BulI at
Sydney in 1933.

In 1936, the bull "Revolution of
Page 28th" was imported from the
USA. He was also sired by
"Blackcap Revolution" and had a
brilliant record as a sire before
coming to Australia. He was the
sire of ,Blackcap Bessie 23rd of

Pag'e", Grand Champion Female at
Minnesota, North Dakota, Great,
Falls and Montana, and Champion Cow
at the Chicago International in
1939. His prize-winning progeny at
the Sydney Royal inc1uded "Trangie
Susan", ,Junior Champion Heifer in
l94LI and "Trangie Page 52nd",
Reserve Champion BuII in 1,944.

In 1941 the rnglish-bred bufl
"Everside 2nd of Maisemorert was
imported, and in 1947 the bull-ttErison of Harviestountt was
purchased for 3000 guineas from the
famous Dalmeny Stud in Scotland.
Four heifers, also bred from the
Ieading bloodfines at Dal-meny, were
imported in 1948.

The bul1 'tEblinettee's General of
Ada" and two heifers "Craven's
Revolution Blackcap 7th" and "Lady
Gfencarnock 4th" were imported from
Canada in 1947. In the same year,
three heifers were imported from
Andelot Stud, Maryland, USA.

The stud exhibited with
considerable success at the Sydney
Roya1 Show during the 1940s and
1950s. Four Champion BuIl awards
were gained between l-948 and L956,
including Supreme Champions
"Trangie Anthony" and "Trangie
Erison 46th" in 1954 and 1955,
respectively. The herd was
considered as a source of high
quality Angus cattle and bulls were
sold to breeders from many parts of
Australia.

The last i.ntroduction from overseas
was the bu11 "Pro Ben of Balfron",
imported from Scotland in 1956.
Betr^,een 1961- and 1964 bulls were
purchased from the leading NSW
studs I'Wambanumbarrr "Glengowantt,
"Tulag"itt and ttWallaht'. The herd
has remained totally closed since
1964 with no further introductions
of outside animals.
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In 1963 the Australian Meat
Research Conmittee provided
financial support for a research
project to consider the role of
performance recording in the
breeding program of the herd.
Egual emphasis was given to weight
gain and visual conformation score
in the selection of replacement
bulls and heifers. This policy
continued until 1970, and provided
a successful demonstration of the
uae of measured performance in a
stud herd.

From ]-97]- to 1973 a trial- was
conducted in the herd to compare
the progress made from sefection
based on measured weight gain with
that achieved using vj-sual
appraisal. The herd hras divided
into two portions. One portion was
selected as it had been from 1963,
whilst the other was selected by a
panel of experienced stud breeders
using visual appraisal. It soon
became apparent that the panel of
stud breeders was also placing a
great deal of emphasis on size and
conformation in their selection of
replacements. The results
indicated that the stud breeders
were attempting to increase the
growth potential of animals, either
with or without the use of measured
performance.

In 1974 a new project was initiated
to evaluate the effect of selection
for growth rate on total herd
profitability. The herd was
divided into three closed lines: a
High line, selected for increased
yearling growth rate; a Low Iine,
selected for decreased yearling
growth rate; and a randomly
selected Control 1ine. This unique
design has been maintained to the
present day. The difference
between the High and Low lines in
yearling growth rate is now greater
than 30 per cent, representing the
expected response following 25-30
years in a conventional, within-
herd selection program.

The current research progtram
involves a detailed evaluation of
responses in the key components of
herd productivity (e.9. weight
gain, feed intake, reproductive
performance, milk production,
carcase yield and guality,
structural soundness). Funds are
provided by the Australian Meat and
Live-Stock Research and Development
Corporation to facilitate this
research. "Satell-ite" herds have
been established at Glen Innes and
Hamilton, Victoria to evaluate the
responses across a range of
environments.

Whilst the emphasis in the Trangie
herd is nosr on research, a portion
of the herd i-s still maintained as
a registered Angus stud.

Swunary

1929 Importation of foundation
stock from "Glencarnock
Stud", Brandon, Canada

1930-50 Further importations from
Canada, USA & Scotland

1961-63 Introductions from NSW
studs - "Wanbanumbatt,
"Glengowan'tr ttTulagit',
and rrWallahrr

1963-73 Selection based on visual
appraisal and performance
recording

197 4-90 Eval-uation of the effect
of selection for growth
rate on herd profitability
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A4. TIIE TRAI{GIE EEEDLOT
A COMPUTERISED

To study the effects of sefection
for growth rate on herd feed costs
a computerised feeding system was
developed to measure the feed
consumption of individual animal-s
in each selection l-ine.

The computerised feeding system
was developed and built at the
Research Centre. Animals are run
in groups in a feedfot and fed a
pelleted diet of consist,ent
quality. The pelJ-ets are produced
in the feedmill at the Research
Centre.

Each animal has access to feeding
stalls 24 hours a day. A diagram
of the front and back view of one
of these staffs is shown below,
identifying the main components
and their functions.

FRtlNT t]F R FEET]ER

EEED ING S YS TEM

Each animaf wears a lightweight
col-lar containing an individually
encoded transponder. This
identification number is
recognised by a computer which
controLs both the feeding and the
recording systems.

The amount of pellets fed and the
amount remaining uneaten is
weighed and recorded each time a
new animal ent,ers a etaII. The
amount of feed eaten is calcul-ated
for each animal on a daily basis.

The system gives us an accurate
measure of the daily feed intake
of each animal.

BRIK t]F FEENERS

0verhead auqer brings pelleis in frnm oufsirl e

+- Hir ram
Feed-hopper ---;

fierial to receive 
-)an animal's number

Feed bin

Errrrgizer :

spnds ottt a radio signal

ruhir h rharges an animal'E

r:nllar and EBtrsPs if to replg
nrilh lhe animal's nurnber.
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