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CONTRACT REVI EW

H GH QUALITY CONTAM NANT- FREE LAMB

| NTRODUCTI ON
D.C. HARRI S*

Australia already produces healthy, contaminant free |amb. The overwhel m ng
proportion is raised and finished on pasture and slaughtered under six nonths
of age. Al our lanmb is processed and distributed to consumers under a strict
qual ity inspection system Australian |anb producers do not use hornones or
other artificial means of pronoting growth and residue testing surveys indicate
an extrenely low incidence of chemical contamnation. A formal nonitoring
system is in place to ensure the current high standards are maintained.

What is neant by "quality" varies according to each nmarkets preferences and the
requi renents of each participant in the marketing chain. Over 80 percent of our
lanb is consumed on the Australian domestic market. That Australians continue
to be the highest consuners of lamb in the world (AM.C 1989; USDA) is perhaps
evidence in itself that the najority of lanb enjoys a high "quality" status.

However, our nmarkets are rapidly becom ng nore diverse in their requirenents,
conpetition for the food consuners dollar becoming nore severe and the overall
viability of our industry becoming nore difficult. Despite past scientific
recognition of these and other problens (Thatcher and Harris 1983; Thatcher
1986), there is growi ng industry inpatience for faster, nore visible progress,
O increasing urgency is a need for industry cohesion, comrunication and closer
wor ki ng contact between producers, processors and retailers.

This contract highlights the major challenges facing producers and processors
in the production and marketing of high quality contam nant-free, lanmb and
outlines some new developnents in genetic inprovenent, farm nanagenent
t echnol ogy.

A PRODUCERS PERSPECTI VE
Robert GORDON**

The major constraint to the supply of high quality, contam nant free lanmb is
the relatively low profitability of nmpost |anmb producing enterprises. Despite
the variety of initiatives taken by industry and governnent over the past five
to seven years (Thatcher 1986) the industry appears to remain fragnented,
consunption continues to decline and profitable export narkets are proving
difficult to find and develop. On a national basis 1988/89 |anb prices were
only eight percent higher than 1980/81 while farm costs h&d increased by 86
percent (ABARE 1988). Maximising net profit per hectare and per dollar invested
in the total business are the critical goals for any producer. These are far
more inportant than profit per ewe, per lanmb or per kilogram of carcase
supplied, Significant interaction, and at times conflict, not only exists
bet ween enterprises (Reeves 1986) but also between different products within
the same enterprise.

Low profitability will inevitably result in reduced interest, effort and
resources being put into the |lanb enterprise. Producers cannot be expected to
produce lanmb of a particular specification if it is |ess profitable than
supplying another. Analyses of narket reports indicate that N S.W producers
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are paid a per kilogram saleyard prem um of 13 percent for fat score four over
fat score three | anbs despite a 17 percent penalty for fat score four carcases
in the wholesale neat market (K XcCrae-Snmith pers. comm.) and the clear
preference for leaner lanmb by consumers (Hopkins 1988).

Unfortunately, there is a major |ack of useful published data of either a
financial or physical nature to clearly comunicate to producers the relative
cost benefits of not only supplying | anbs of different specifications but also
the econom c consequences of the various production options and systens
avai l able. Recent action by the AMLRDC and State Departments to rectify this
situation is applauded.

Meeting consumer preferences

Identifying and neeting the requirenments of the market is a basic goal for any
conpetitive business. The challenge for the lanb producer is to select that
mar ket niche nost profitably satisfied from his/her individual farm There is
no “"ideal" lanmb. Quality |like beauty is in the eye of the beholder. Different
markets demand different product specifications. Thatcher (1983b) has
suggested the following range for Australian lamb:-

Carcase weight (kg) Fat Score G.R. (mm) Market Sector
8-10 1 2-5 Aust. ethnic
10-14 2-3 2-8 Middle East
13-16 2 4-8 Side lambs
16-19 2-3 8-12 Supermarket retail cuts
19-22 3-4 10-18 Most retail butchers
25 2-3 8-12 Alternative cuts

More recently the AXLC has identified 18 to 26 kg fat score 2 and 3 lanb
carcases as being required for its "Range Lanb" marketing program in the U.S.A.
(AMLC, 1988). Wiile preferred weights may vary considerably, all these sectors
prefer lean lanb. In fact, the nost commonly preferred fatcover iS F.S.two (GR
6-10 M) (Hopkins et al. 1985).

There is still a serious shortage of heavy, l|lean |anb carcases (22 kg, F.S. 2
to 3). Heavy fat lanbs are usually reasonably well supplied unless seasonal
conditions are adverse. Producers of these |anbs receive higher prices per head
but sometines substantially discounted prices per kg. A premiumfor heavy |ean
lanb is required to encourage producers to supply this consunmer preferred
product .

We are undoubtedly living in an age when custoner perception of a product is
paranmount. Fortunately in regard to lanb the perception, and the reality are
both favourable except for fatness. Lanb is generally seen to have a desirable
flavour, provides a variety of neals, is easy to use, and is reliably tender
(Hopkins and cCongram 1985). It has not been associated with substitution
‘rackets', chem cal residue problens or the use of artificial substances such
as growth pronptants, Consuners appear to have a 'warm feeling' towards |anb
and trust it as a reliable foodstuff. The industry nust jealously guard that
reputation.

Producers nust play their part by adopting managenent and selling practices
that enhance quality and avoid contami nation. They should rigidly adhere to
manuf acturers' dose rates and w thholding periods when using any chenicals wth
the_ potential to 'contanminate' their |anbs. Fortunately, lanb is always
mar ket ed as a young ani mal thereby significantly reducing the risk of acquired
quality problems nore commonly seen in older |ivestock.
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Unfortunately |eaner |anbs |lose both nore live weight and carcase weight off
feed than fatter |anbs (Thonpson et al. 1987). Preferred selling nmethods are
those that mnimse delays and handling between farm and sl aughter. Sal eyards
are not a desirable way to narket prime |anbs.

Reliability

Consi stency of supply of the right product is often very difficult to achieve
under Australian climatic conditions. Lanb is nornally processed at 3 to 5
mont hs of age and |ike npbst vegetable crops is very susceptible to short term
climatic changes.

However, it is inmportant that producers try to minimise fluctuations in supply
and quality, Forward contracting of |lanmbs of agreed specifications at
specified delivery tines is a highly desirable way of doing this, and should be
pursued by producers and the trader. Accurate assessnent and selection of sale
lanbs by use of liveweight scales and pal pation becone nore attractive if there
is an obvious financial incentive.

Sustainability

Lanmb producers are now nore acutely aware of the need to preserve and nmintain
both their production resources and also their customers. Soil acidity,
salting, soil conpaction and eucal yptus di e-back are recogni sed as dangers to
the sustainability of high quality lanmb production. Loss of trees nean
i ncreased exposure to cold weather resulting in higher feed requirements and
increased neo-natal |osses. Hydrological changes can also result (George 1984).
Sust ai nabl e high quality pastures are a fundanental requirenent for prinme |anb
producti on. Any factor adversely affecting the yield o longevity of these
pastures will at best, add to lanb producers cost of production and at worst,
put them out of the industry altogether,

Simlarly, consumers food preferences and prejudices are formed over a nunber
of years. Lanmb producers need to protect the long term demand for their
product by taking action today, to satisfy their custoners tonorrow,

GENETI C MANIPULATION
R. BANKS* and N.M. FOGARTY#**

There is considerable scope for lanmb producers to use natural, genetic means
to inprove the efficiency with which they neet market requirenments for a high
qual ity healthy product. These neans are relatively cheap and take advantage of
the large variation already naturally occurring.

The nost inportant genetic traits affecting profitability in lanmb production
breeding prograns are lanb lean growh, ewe reproductive- rate (including
seasonality) and wool production. carcase quality traits, other than fat score,
are not well defined by the lamb industry and are of |esser inportance with
current marketing nethods.

Genetic differences for inportant traits exist both within and between breeds.
The existing industry structure takes advantage of both types of variation
through crossbreeding (utilizing hybrid vigour) and selection prograns within
neat sheep breeds. Over 80 percent of Australia's slaughterlanbs are crossbreds
(ABS 1989). Most commonly first cross Border Leicester x Merino ewes are joined
to terminal sires (eg Poll Dorset) in a nulti tiered crossbhreeding system.
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within breed selection

Gowth and fat Atkins (1987) highlighted the inportance of increasing growth
rate and reducing fatness in breeding objectives for termnal sires. Genetic
paraneter estinmates have indicated noderate levels of heritability for both
l'iveweight and fat depth (Simm et al. 1987). Recent analysis of a large Poll
Dorset data set has supported these earlier estimates and shown a genetic
correlation close to zero between growh rate to a constant weight and fat
depth at that weight (K. Atkins et al. unpublished data). It was concluded that
si nul taneous sel ection is possible for reduced fatness and increased growh to
a given weight.

The N.S. W Meatsheep Testing Service (MIS) was established in 1980 by N S W
Agriculture & Fisheries to provide to neatsheep breeders within flock animal
rankings based on neasured live weight and fat depth, adjusted for
environnental effects (Harris 1985). This service was valuable in several ways.
Firstly, it was widely adopted throughout N.S.W denopbnstrating that a sinple
performance recording system could be wellsupported by stud breeders. Secondly,
the performance data collected formed an invaluable data base from which to
estimate genetic paraneters (heritabilities, genetic correlations etc) relevant
to Australian prine lanb performance (K. Atkins et al. unpublished data).
Thirdly, the service provided a nodel for a national performance recording
scheme for neat sheep breeds which was |aunched in '"April 1989, as LAMBPLAN
(Banks 1990).

LAMBPLAN provides estimted breeding values (EBV's) for growh rate and
| eanness based on live aninal records and pedigree information. The neasures
are sinple and cheap to collect and process, allow ng same-day measurenent and
processing at a cost of around $1.50-2.00 per head. It is available in all
states, and has a uniform national approach. |In accord with experience of the
MIS, reaction to LAMBPLAN by the industry has been very favourable.

Qther carcase Traits As consuners become nore discerning and demanding, it is
inportant to understand and apply the genetics of carcase conposition. The
first step in this process is to reduce fatness, which can be achieved by using
LAXBPLAN EBV‘s to select against subcutaneous fat. In the longer term
provision of EBV's will be evaluated for nuscle neasurenents, such as shape and
si ze. In addition, current research wusing conputerised tonmography (CT)
technology wll provide information on genetic variation in a wde range of
carcase characteristics.

Maternal Traits Breedi ng objectives for maternal and dual purpose breeds
include increased lanmbing rate, out of season breeding ability, wool
production, |anb growh and reduced feed intake. Relative inportance of these
traits and enphasis placed on themin selection depend on the breed and its
role in the industry structure (Fogarty 1987). Response to selection for
increased |anmbing rate has been denonstrated. However, further research is
required to estimate genetic paraneters for various conponents of reproduction
(Fogarty 1984) to allow their incorporation into industry orientated breeding
prograns. This is being addressed by LAMBPLAN over the next two years. The
enhancenent of LAXBPLAN will provide maternal and dual purpose neatsheep
breeders with a range of breeding objective choices and the relevant EBV's to
assist in their selections.

Across flock evaluation

Direct conparison of animals across flocks provides a powerful stimulus to
application of inproved breeding methods. In line with devel opnents in the beef
and dairy cattle industries, LAMBPLAN w || establish across-flock evaluation
systems with breed societies. In sinple terms this wlill allow breeders to
conmpare animals from different studs. The best animals within a breed are then
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clearly identified.
Bet ween breed eval uation

New breeds are being devel oped to provide producers with alternatives to fill
particular environmental and market niches (Fogarty 1983). In addition breeds
from Europe and North America are currently in quarantine and will be available
to Australian producers over the next four years. Information on the
conparative performance of currently used and these newy available breeds is
limted. There would be considerable value in conducting a well-designed,
conprehensive and nationally co-ordinated evaluation of the sire and dam breeds
available to the Australian lanb industry.

THE | NFLUENCE OF FARM MANAGEMENT ON LAMB CARCASE QUALITY
A.X. BELL*

A viable prine lanb industry is reliant on the production of quality carcases.
"Quality" attributes include carcase conposition, nmeat palatabiliy, freedom
from carcase contami nants and danmage and any other characteristic thought
undesirable by the processor, butcher or consuner. The prine | anb producer can
i nfluence carcase quality through on-farm managenent, husbandry practices,
mar keti ng deci sions and genetic selection. For |lanb producers to adopt these
procedures, a narketing systemis required that consistently rewards quality.

Carcase conposition

Nutrition Black (1983) indicated the extent to which carcase conposition could
be nanipul ated through diet was relatively small. However, Kirton (1983) when
describing the New Zeal and situation observed that overfat |anbs are al npost
never purchased from highly stocked farms. Simlarly, rotational grazing and
high twinning rates were also considered to contribute to inproving carcase
conposition. It was concluded that these circunstances were difficult to
explain other than through nutrition.

Smith (1986) described an experinment where wether |lanb growth rates were
significantly and positively correlated with fat score, dressing percentage,
eye nuscle area and onental fat when |anbs were slaughtered at a common weight.
Field observations indicate there are between year differences wthin
i ndi vidual flocks when pasture conditions allow for rapid growth. Lanbs under
these circunstances wll comonly fatten at lower Ilive weights. More
information is required as to why these differences exist and if it is due to
nutrition, what are the pasture conditions that contribute to the problen?
Prine |anmb producers have the potential to nodify pasture conditions if it is
possible to recognise circunstances which contribute to overfat |anbs.

Vi pond (1989) denonstrated the potential for nodifying the carcase conposition
of overfat |anbs by feeding a submaintanence straw based diet supplemented with
fish nmeal. These experinents indicated the anmount of saleable neat can be
mai ntai ned while substantially reducing fat content. Bell and Bower (1990)
reduced carcase fat and increased eye nuscle area by feeding barley straw
suppl erented with 100 g/day cottenseed neal (S. Edwards pers. comm.) obtai ned
simlar results by feeding wheat straw supplemented with formal dehyde treated
casein.

There appears to be potential for producers to nodify carcase conposition of
overfat |anbs to suit consumer requirenents. Adoption is wunlikely unless
financial premunms exist for the nodified carcases.

* Dept Agriculture and Fisheriers, Tamworth, N S.W 2340
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Ram Lambs/Cryptorchids Research has consistently denonstrated that ram | anbs
or cryptorchids are |eaner at a given weight than' wethers (Thatcher 1986; Lee
and Harris 1987). The adoption of the ram lanb or cryptorchid strategy provides
producers with a technique to supply butchers with carcases nore in line with
todays consuner preferences.

Ram | anbs and cryptorchids grow faster than wethers and are nore efficient at
converting feed to lean neat (Thonpson and Lee 1984). Despite these benefits to
producers, they and the neat trade have been slow to accept ram |anbs or
cryptorchids although there is some evidence that this attitude nmay be changing
(D.Harris pers. comm).

Producer reluctance to produce ram and cryptorchid lanbs is likely to be due to
the tine required to grow them to heavier than normal weights and the effect

this has on stocking rate and the increased possibility of carry over |anbs,

particul arly when seasonal pasture growh ternminates early. Such circunstances
create additional problens for nmanagenent due to the |arger nunmber of maturing
entire males, the possibility of unwanted pregnancies (in the case of ram
lambs) , the potential disruption to the inplementation of the ram effect, |anbs
caught in fences due to additional horn growh and increased fighting and
sexual activity within the ram or cryptorchid lanb flock.

Meat trader reluctance stens fromthe historical view that ram or cryptorchid
| anbs are of poorer quality and have a higher proportion of cheaper cuts than
wethers. Were as cCampion et al. (1976) suggested heavy ram |anbs would
encounter consumer resistance due to taste and toughness, Kirton et al, (1982),
Butl er-Hogg et al. (1984) and recent Australian experience (L. Thatcher and D.
Harris pers. comm.) have found consumers are unable to detect differences
bet ween ram and wether |anb.

Drafting for slaughter The proportion of carcase fat w thin genotypes is
determ ned primarily by lamb |iveweight at slaughter rather than age "(Tulloh
1964; Kirton 1976). Lanbs should be selected for slaughter on the basis of
accurate assessnment of live weight, carcase weight and fat score. These skills
are aided by scales, experience and regular feedback from abattoirs (Harris
1983; W.0‘Halloran and N-Jackson-Hope pers. comm.}.

Grouping lanbs together according to live weight and sex following weaning wll
lead to nore efficient use of farm resources and reduce variation in carcase
conposition within paddock nmobs and sale |ots.

Pal atability

Lamb, because of its age, is naturally a tender, highly palatable product.
Contrary to past opinion tenderness of nost |anb processed and stored in nodern
abattoirs is not enhanced by fatness (Kirton 1983).

Fl avour of lanb can be influenced by |anb diet (Ford and Park 1980). However ,
donestic consuner surveys have yet to indicate flavour to be a significant
problem in lanb. No major change to existing production systens would appear to
be warranted on the basis of flavour although grazing of species known to be
inplicated with adverse neat flavours needs to be avoided.

Tenderness nmay be influenced by treatnent immediately prior to leaving the
farm Extended periods off feed and water as well as poor handling procedures
may adversely effect tenderness. However stress associated with transport and
sal e-and problems in slaughter, preservation and cooking are likely to be nore
important (Kirton 1974).
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Cont am nant s

Farms and farm nanagenent practices are a potential source of contam nation.
I gnoring w thhol ding periods, the use of unregistered pesticides or handling
facilities and soil contam nated by wundesirable chemcals are reasons
identified as having caused high chemical residue in nmeat. O the 15449
anal yses undertaken on | anb carcases during the 15 nonths endi ng Septenber 30,
1989 by the Commonweal th Departnent of Primary Industries and Energy’s National
Resi due Survey, 10 had results above Australian residue limts (J. Booth pers.
comm.). Offending chemicals were cadmium (6), organochlorines(3) and
bendzi m dazole (1).

Carcase danmge

Bruising although less comon in lanb than beef is a reason for carcase
downgr adi ng. Farnmers can reduce bruising by careful handling during drafting
and transport and through good design and construction of sheep yards, |oading
ranps and trucking floats.

Grass seed penetration of carcases leads to trimmng and down grading,
especially in adult sheep. Hanmilton (1978) estinated over 40% of sheep
sl aughtered at export abattoirs on the North-Western slopes of N.S.W were down
graded as a result of carcase trimming. It can be prevented by pasture
i nprovenent and grazing managenment (Lodge and Whalley 1985).

Production systens

New production systems may be needed to produce |anbs to nmeet changi ng narket
requi renents especially for larger |eaner carcases and year round supply. These
production systems require assessnent in terns of resource requirenents,
interaction with other farmenterprises and sustainability. Assessnents shoul d
have both physical and financial paraneters incorporating balance between
pasture production and livestock requirenents.

Conput er nodel s are being devel oped to allow advisors and farmers to undertake
individual farm assessment. A requirenment of this approach is a know edge of
the production potential of pastures under grazing. There remains a scarcity
of such information in a formsuitable for these nodel s over many geographi cal
areas and pasture types. This is being addressed by N S W Agriculture &
Fisheries "Pasture and Animal Assessnent Project" (PARAP). PAAP commenced in
1988 to provide pasture production data essential for validation of the nodels
and to assess the potential value of the nodelling approach for inproving farm
efficiency.

CONCLUSI ONS
D.C.Harris

Australian lamb is already a healthy contanminant free product. However,
increasing econonic pressures and changing market requirenents necessitate some
i ndustry changes.

LAMBPLAN through both existing and new geneotypes and innovations such as
computer nodelling, induced cryptorchidism protected protein diets, nore
objective marketing and live lanmb and pasture assessment nethods, offer
opportunities for inproving both farm efficiency and lanb quality. Simlar
opportunities exist for inprovements in processing. -

O prine inportance however, is the need for price signals between retailers,
processors and producers to nore closely reflect consunmer preferences for
neatier, |eaner lanmb cuts. Both producers and processors require clearer
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financial incentives to hasten adoption of the technology designed tO supply
this neat

Techni cal reconmendations need to take full account of the conplex physical and
financial environnent in which lanb producers and processors operate. d oser,
nore direct conmmunication between both sectors and a nore intergrated approach
to production and narketing are obvious first steps.

The four year nationally co-ordinated, research and developnent program
recently inplenmented by the AMLRDC, State Departnents and other organisaitons
should help the lanb industry achieve this aim and neet these needs.
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