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SHEEP PRODUCTION SYSTEMS

J.M. OBST*

INTRODUCTION

Changes are presently taking place within the sheep industry of Victoria.
Will these changes lead to improved productivity and economic viability of the
individual sheep farm? In 1980 within the Western District of Victoria the
following factors were obvious:
(i) A change to larger sheep Are these larger sheep biologically more efficient
and do they produce higher net farm incomes?
(ii) District weaning percentages average 80% Will the use of hormones to stimu-
late higher ovulation rates improve economic returns?
(iii) Farmers are reluctant to adopt spring lambing Poor weaner growth is used as
one reason for this. Will lucerne pastures help to overcome this situation?
(iv) Computers are being used by farmers and consultants Can computers be used
to simulate large-scale field experiments and local farming systems?

To study these factors, eight systems of wool production were established at
Hamilton (Table 1). The main treatments compared were small traditional Merino vs
larger Comeback sheep, autumn vs spring lambing and normal vs increased ovulation
rate. In addition weaners only from each of these treatments were compared on
perennial ryegrass-sub. clover and lucerne/sub. clover pastures.

In this contract, the environment and experimental details are initially
described. Preliminary biological data on wool production from Merino vs Comeback
sheep (i.e. ewes, weaners, wethers) are given by Thompson and Wilson. Comparisons
of lucerne vs grass-dominant pastures for weaner sheep are then given by Saul.
(Some effects of ovulation rate treatments have been discussed by Obst et al.
(1984) and are not shown in this contract). Field and computer-simulated pasture
and liveweight data for a sample of Merino vs Comeback sheep are presented by
White and Bowman. Economic returns from the eight systems are given by Patterson
and I will then summarise the preliminary results and compare them with the pro-
ductivity of local farms and suggest directions for future research.

Environment

The Pastoral Research Institute (PRI), Hamilton in Victoria is at lat. 37"
49' S and long. 142' 04' E, 200 m above sea level. The environment has been fully
described in the Victorian Year Book (Anon 1971). Briefly, mean annual rainfall
is 700 mm with over 50 mm/month from April to November.
range from 26'C in February to 12'C in July.

Mean maximum temperatures
In most years, pasture growth starts

after the opening rains in April and is continuous until December. The daily rate
of growth (kg/ha) varies from 20-40 in April/May, lo-30 in June/July, reaching a
maximum of 80-150 in October/November. Total pasture production at normal
stocking rates exceeds 10,000 kg DM per hectare (Cayley et al. 1980).

The topography is generally undulating and treeless. Soils are clay loam
with a fine basalt gravel cover (Martin and Maher 1985). At a depth of O-10 cm,
pH is 5.1-5.6, Olsens phosphorus 8-13 ppm and Skenes potassium 100-200  ppm (Skene
1956).

The ewes and wethers in this experiment grazed areas of improved pasture
which had been established for 20 years. These pastures are dominated by perennial
ryegrass, phalaris and annual grasses with subterranean clover (CL Mt. Barker and
Bacchus Marsh) constituting from 10 to 20% of the spring pasture. Weaner sheep
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grazed either perennial ryegrass  or lucerne pastures which were established in
1981 on soil types appropriate for optimum production of each species (Kenny and
Reed 1984).

In 1982, 1983 and 1984 the annual rainfall was 431,-848  and 759 mm respect-
ively. The low rainfall in 1982 severely restricted pasture growth and drought
conditions persisted from October 1982 to March 1983. A fire burnt the area in
February 1983 necessitating re-establishment of the ryegrass  area for the weaners.
This area was restocked in August 1983.

The sheep systems

(i) Sheep The eight self-replacing flocks shown in Table 1 were set up in December
1981. The Merino flocks were constituted from two local flocks of Saxon/Peppin
strain 20~ wool and mated each year to rams selected from a local Saxon strain
stud. Comebacks (MerinoxPolwarth)  with wool of 23~ were selected from two large
local studs; rams from each stud were used in alternate years.

Table 1 Design of the sheep production systems

Four of the flocks were mated in December/January for May/June lambing and
the remaining flocks mated in March/April for August/September lambing. At each
mating time, one flock of each breed was treated to increase ovulation rate using
pregnant mares serum gonadotrophin in 1981/82 and 1982/83 (Obst et al. 1984) and
Fecundin (Glaxo Aust. Pty. Ltd.) in 1983/84 and 1984/85.

May/June lambing systems were shorn post-weaning in September and August/
September systems in December post-weaning. After shearing, hogget replacements
were selected equally from the lucerne and ryegrass  weaner paddocks to maintain
the four age (2,3,4,5 years) ewe and two (2,3 years) age wether systems. Selection
was based on fleece weight and live weight after culling for visual faults and
fleece quality.

Data for 1981/82 have not been included in the analyses because at the first
shearing, sheep had not been within the systems for a full year and stocking rate
adjustments were made in this period.
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Due to the higher feed requirements of grazing ewes during lactation, May/
June lambing systems had 20 to 30% less pasture available during the winter
months (June to September) than the August/September lambing systems (Fig. 1).

Live weights and condition scores (Jefferies 1961) were recorded regularly.
All sheep were drenched for internal parasites with Levamisole; weaners at times
determined by the Nemat program (Callinan et al. 1982) and adult sheep according
to western Victorian recommendations (Riffkin 1983).

Table 2 Supplementary feed - total ME (MJ/kg DM)
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Supplementary feeding (Table 2) was started when the body condition score of
30% of any group was less than 2 for ewes or 1.7 for weaners and wethers. Feeding
continued until all sheep were above the specified condition score. The total
amounts of supplementary feed in the form of either oats, wheat, lucerne or
pasture hay fed in 1983 and 1984 have been calculated on an ME basis (Table 2)
according to values of the Ministry of Agriculture, Fisheries and Food (1975).

WOOL PRODUCTION IN RELATION TO

R.L. THOMPSON* and J.M. WILSON**

SHEEP GENOTYPE

Wool production characteristics of the Merino and Comeback flocks in 1982/83
and 1983/84  were recorded. Production from ewe, wether and weaner flocks grazing
ryegrass/subterranean  clover based pasture is presented in this paper. The paper
by Saul presents the comparison of wool production from weaners grazing lucerne or
ryegrass based pastures. Fleeces from the replicates of each treatment were baled
together and core tested by the Australian Wool Testing Authority to obtain fibre
diameterand yield measurements. In 1983/84  mean staple length, strength and
position of break measurements were also determined from bale samples.

Greasy fleece weight per head and per hectare, fibre diameter and yield for
ewes, wethers and weaners of each genotype are presented in Table 1. Data from
all treatments within each genotype have been combined. The Comeback flock grew
more wool per head than the Merinos (P<O.Ol). The combined ewe, wether and
weaner fleece weights averaged for 1982/83  and 1983/84  were 5.2 and 4.0 kg for the
Comebacks and Merinos respectively. The average fibre diameter (years combined)
for the Comeback ewes, wethers and weaners was 3.0~ greater than the equivalent
Merinos. Yield differences between the genotypes were small.

Table 1 Wool production of Merinos and Comebacks in 1982/83  and 1983/84

Comeback ewes and wethers produced more wool per hectare than the Merinos
(P<O.O5). Genotype did not affect wool production per hectare of the weaners
(P>O.O5). Measurements taken in 1983/84 indicated that fleeces from Comeback ewes
had greater staple length (104.5 mm) and staple strength (39.5 N/Ktex) than
Merino ewe fleeces (90.1 mm and 36.3 N/Ktex) (P<O.Ol).

In a review of the efficiency of conversion of feed to wool, Butler and
Maxwell (1984) concluded that genotypes that are larger and have coarser wool,
tend to have a greater appetite and be more efficient wool producers. Our trial
indicates that if differences in the efficiency of conversion of feed to wool
*
**
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exist between the two genotypes
is measured on a per hectare baS

the
is.

se are small when production of each genotype

The importance of the differences in length and strength of the wool will
depend on their repeatability between seasons, and the development of price prem-
iums and discounts for wools of different strengths.

The Comeback flock produced 28% more wool per head than the Merino, but the
Merino wool was 3.0~ finer, which is similar to industry observations. Differ-
ences between similar genotypes were found by Wilson et al. (1986) who reported
Comeback wethers (two strains combined) with a mean fibre diameter of 23.2~ pro-
ducing 9% more wool per head than the average of three fine wool strains with a
mean fibre diameter of 19.6p. When compared with other grazing experiments at
Hamilton (Robards 1979), wool production per hectare in our experiment was similar.
Large (28%) differences in wool production per head, in favour of the Comebacks,
are reduced to small (6%) differences in production per hectare when ewes, wethers
and weaners are combined.

WEANER SHEEP PRODUCTION FROM DIFFERENT PASTURE SPECIES

G-R. SAUL*

Many farmers are reluctant to adopt spring lambing, often due to perceived
problems of poor weaner sheep growth over the summer. Studies by Kenny and Reed
(1984) at Hamilton have shown improved liveweight gains and wool production from
weaners grazing a range of legume pastures. However, as their results were
obtained from only a limited grazing period over the summer, there is a need to
study the year round effect on weaner sheep grazing lucerne compared with rye-
grass pastures.

Mixed sex Merino and Comeback weaners born in either May/June or August/
September were allocated, following weaning and shearing, to a lucerne (WL 378)
sub. clover or a Vic. perennial ryegrass/sub. clover pasture for 12 months to
hogget  shearing. The subterranean clover consisted of volunteer cultivars Mt.
Barker and Bacchus Marsh with introductions of Trikalla, Larisa and Esperance
cultivars. Ryegrass  pastures were set stocked and in spring topped to a height of
100 mm and the cut material baled and removed. Lucerne pastures were rotationally
grazed, 14 days on, 42 days off, and in 1984 and 1985, 25 and 50% respectively of
the area was cut and material baled and removed.

Table 1 shows the effect of pasture type and lambing time on the wool pro-
duction, liveweight gains and supplementary feeding of the weaner sheep, with
genotypes combined. (The effect of genotype on weaner wool production is dis-
cussed in this contract by Thompson and Wilson). There were no significant inter-
actions between pasture type and time of lambing. Weaners grazing lucerne past-
ures grew faster in spring, were heavier at shearing and produced more wool than
those grazing ryegrass pastures. August-born weaners grew faster over summer and
autumn/winter but produced less wool per head than May-born weaners. The live
weights of hoggets were similar, prior to shearing at 15 months of age.

It was necessary to feed more grain in 1983/84 to August-born weaners corn- .
pared to May born weaners (20.7 vs 11.6 kg/ha). Weaners grazing ryegrass pastures
were fed more grain than those on the lucerne treatments (19.9 vs 12.4 kg/hd).
In 1984/85 little grain was fed to weaners on lucerne with supplementation to
weaners on ryegrass remaining at a similar level to 1983/84, This lower level of
supplementation to weaners on lucerne was due to improved management of lucerne in
the second summer. In late spring 1983184 lucerne pastures were poorly utilized
* Pastoral Research Institute, P.O. Box 180, Hamilton, Vic. 3300
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with a strict 14 day rotation as a considerable amount of herbage  was trampled
and not consumed. During spring 1984-85, the weaners remained in a lucerne
paddock for up to 30 d until most of the green feed was consumed. This allowed a
more even distribution of lucerne throughout the summer-autumn period.

Table 1 Liveweight gain, wool production and supplementary feeding to
weaner sheep grazing either lucerne or grass pastures

The pasture on offer to the weaner sheep in different seasons (Table 2) was
estimated using a falling plate meter similar to that described by Bransby et al.
(1977) and samples of herbage were sorted to determine green and legume components.
While there were few differences between the pastures due to lambing time, the
lucerne and ryegrass pastures were markedly different. Lucerne pastures contained
less dead material and had a higher green legume content (35 vs 7%), up to half
of which was subterranean clover. Differences between the composition of the
pastures were larger in spring and summer.
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Table 2 Pasture on offer (kg DM/ha) to the weaner sheep

Studies will continue to obtain information on the long-term production from
lucerne/sub. clover pastures, and the efficiency of wool production from these
pastures and of Merino compared with Comeback sheep.

A COMPARISON OF OBSERVED AND SIMULATED RESULTS

D.H. WHITE* and P.J. BOWMAN*

Simulation models are an effective means of extrapolating the results of a
field experiment to other locations, seasons and production systems. They enable
the biological and economic consequences of adopting particular management treat-
ments or genotypes to be assessed. Though theoretically appealing, such an
approach is valid only if it can be convincingly demonstrated that a particular
model adequately mimics reality.

The detailed observations on pastures, ewes and lambs in the PRI systems
experiment provided an excellent opportunity to further test the flock model of
White et al. (1983), adapted for the perennial pastures and small-framed Merinos
of western Victoria (White et al. 1982). The model had already been validated in
part of the Hamilton environment against pasture and liveweight data for weaned
lambs (Callinan et al. 1982; A.P.L. Callinan, unpublished data) and wethers
exposed to different management treatments (White and Bowman 1984; P.J. Bowman and
J.W.D. Cayley, unpublished data).

In this study we tested the model against pasture and liveweight data from
one replicate of the spring lambing, normal ovulation rate for Merino and for

* Animal Research Institute, Werribee, Vic. 3030.
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Comeback breeds. The predicted upper limits to the voluntary intakes of each
class of sheep (U, kg organic matter/day) were varied according to their fleece-
free, conceptus-free live weight (W, kg), age and physiological state, predictions
of actual intake took into account the availability and digestibility of green and
dead herbage, and supplement if offered (White et al. 1983-j. In non-lactating
sheep, U was determined relative to their normal live weight (BN, kg), where BN at
any time is the minimum of (i) the highest weight attained so far by the sheep in
that class and (ii) the weight (WA, kg) of a well-grown sheep of the same age
(AGED, days) (Christian et al. 1978). The functions used were WA = 45040.exp
(0.0045 AGED) and WA = 50045.exp(- ,005 AGED) for Merino and Comeback sheep,
respectively.

Instead of the original curvilinear function relating U to BN (equation 17,
White et al. 1983) a sequence of linear functions was introduced. These functions
distinguished between mature ewes and all other classes, namely lambs, hoggets  and
young ewes (<3 years). After fine-tuning the model, the following-functions were
used to predict U.

The maximum availabilities in spring were approximately 3, 6 and 5 tonne DM
per hectare for 1982, 1983 and 1984 respectively (Fig. 1). There was substantial
agreement between the simulated and observed results.

In general, the predicted live weights of the mature ewes closely followed
changes observed in the field. The most notable departure from the field data
were for young Comeback ewes in 1982 and young Merino ewes in the spring of 1984.
Despite the apparently adequate availability and digestibility of the green
pasture, the field data for the lactating ewes rearing their first lambs showed
they did not regain weight. Similarly, young ewes that failed to conceive (not
shown) gained only about 5 kg during this period. This again was about half of
that predicted.

Since critical information is lacking on intake and energy partitioning in
young ewes, particularly when these are rearing their first lamb, these processes
may not have been adequately modelled.

Overall, the ability of the simulation model to mimic, within seasons,
changes in both pasture parameters and live weight gives us further encouragement
to continue with model development and improvement. Certain areas need more
research, particularly the intake of young ewes. Simulation can provide us with a
valuable aid for assessing the productivity and profitability of different geno-
types and sheep production systems in western Victoria.
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SHEEP PRODUCTION SYSTEMS - AN ECONOMIC COMPARISON

A.J. PATTERSON*

The economic performance of the Merino and Comeback-sheep systems has been
analysed for the 1983/84 and 1984/85 financial years using a method similar to
that for the Hamilton District Monitor Farm Project (HDMFP) (Patterson 1985) which
uses the computer services of the Agricultural Business Research Institute at
Armidale, N.S.W.

For both genotypes, the physical inputs and outputs were recorded and used
, to calculate costs and returns, Wool prices were based on annual Australian aver-

age prices for wool of the relevant micron category (Australian Wool Corporation
1975 to 1985). Livestock prices were calculated per sheep for those suitable for
the live sheep export trade, those unsuitable for this trade were assessed on a
dressed weight basis using average Hamilton saleyard  prices (Department of
Agriculture, Victoria 1982 to 1985).

Enterprise costs were based on actual animal husbandry practices including
animal health, shearing, crutching and mulesing, supplementary feed, casual labour,
freight, wool packs and fertilizer ,(Victorian Young Farmers 1983 to 1985). Over-
head costs were derived from the per hectare averages recorded from the HDMFP.

The two components of gross income, wool income and livestock returns are
shown in Table 1. Overhead costs were constant for each genotype within each
year, but increased from $43 per hectare in 1983/84  to $48 per hectare in 1984/85.
Enterprise and overhead costs were deducted from gross income to provide net
income values for the two genotypes in each of the two financial years. In
addition the 1984/85  results were adjusted by substituting the 1984/85  average
price for 20 and 23~ wool with a new set of prices calculated from the average 10
year price difference between the two micron categories. The net incomes for the
two genotypes are also shown in Table 1.

Table 1 Genotype income per hectare ($)

When the average 10 year price difference between the two micron categories
was substituted, net income from Merino sheep became $160 per hectare and from
Comeback sheep $153 per hectare.

The net incomes from Merino and Comeback sheep were similar in 1983/84 with
the net income from Merinos being 30% higher in 1984/85. Net incomes were margin-
ally in favour of the Merino sheep using the 10 year average wool price differ-
ential between the 20 and 23~ wool types.

* Department of Agriculture and Rural Affairs, P.O. Box 406, Hamilton, Vic. 3300
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During 1983/84, the year following the drought, a combination of a 10%
price discount and 11% higher wool production from Comebacks resulted in the wool
income for Merinos being 5% higher. After allowing for higher livestock returns,
gross income from Comebacks and Merinos was similar. In 1984/85,  the price diff-
erential between 20 and 23~ wool doubled, however the Comebacks had a higher wool
cut per hectare, an 11% higher weaning percentage and a 16% higher income from
livestock sales. The overall effect was a 19% higher gross income for the
Merinos. Over the 2 years, the enterprise costs per hectare for the Comebacks
were from 7 to 10% lower than for the Merinos due to lower numbers per hectare.
Substracting these and the constant overhead costs from gross income led to the
net incomes in Table 1.

Care must be exercised when examining the yearly results as they are
heavily influenced by the very good seasonal conditions in 1983/84 which resulted
in above average productivity. Also the price difference between 20 and 23~ types
in 1984/85  was much higher than the lo-year  average.

The average 10 year (1975-76 to 1984-85) price differential between 20 and
23~ wool was only 14% compared with 30% for 1984/85. Applying this differential
to the 1984/85 data results in net income per hectare varying by only 4% between
the two genotypes.

CONCLUSIONS

J.M. OBST

A comparison of self-replacing wool flocks has suggested that when Merinos
of 20~ wool are stocked at a similar metabolic live weight to 23~ Comeback sheep
the following occurred:
(i> Comeback sheep produced 28% more wool per head but only 6% more wool per
hectare than the Merinos. Wool per hectare averaged 61.7 and 58.2 kg for Come-
backs and Merinos respectively.
(ii) Weaners grazing lucerne based pasture received less supplement, grew more
than 35% faster in spring, were 8% heavier at shearing and produced about 10%
more wool than those grazing perennial ryegrass  based pasture.
(iii) Accurate computer simulation of pasture growth and live weights of mature
reproducing ewes has been achieved. Further research is needed on young/pregnant
lactating ewes.
(iv) Net incomes ($/ha), based on the 10 year average wool prices for 20 and 23~
wool resulted in similar values (160 vs 153) for the Merino and Comeback systems,
respectively.

Over 60 kg wool per hectare was produced in the systems which is equivalent
to the highest value of the 30 farms in the HDMFP for 1983/84; the average of
these farms was 42 kg per hectare (A. Patterson pers. comm.). As wool production
per hectare is positively associated with economic return ($/ha) within the
HDMFP, there,is  opportunity to increase wool production and hence profitability
on many district farms. This view is confirmed when it is realised that the
stocking rates of the systems sheep are in the medium range when compared with
data from stocking rate trials in many areas of southern Australia (Obst 1985).
Simulation analyses of White et al. (1982) suggest that the stocking intensity
of this sheep production systems project was optimum for highest mean net farm
income.

Increasing mean wool production of self-replacing flocks beyond 60 kg per
hectare is the real challenge. It would appear that changes to flock structure
(Wilson et al. 1986) and increasing weaning percentage (Obst et al. 1984,
Wilson et al. 1986) will not markedly increase economic returns. Differences in
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the efficiency of wool growth between genotypes and between sheep of the same
genotype offer a large potential increase in production (Wi lson et al. 1986)
provided these superior sheep can be identified.

Changes to the types of pasture grazed by sheep may-also increase pro-
ductivity per hectare. At Hamilton, sheep grazing lucerne pastures have pro-
duced more wool per hectare and have needed lower levels of supplementation.
At Kybybolite (A. Craig, pers. comm.), ewes and lambs on Trikkala pastures pro-
duced up to 10 and 20% higher wool cuts per head, respectively, than the sheep on
Mt. Barker pastures. Fig. 1 highlights the need to further develop pasture and
management systems to allow feed requirements to fit more closely the seasonal
pattern of pasture production.

ACKNOWLEDGMENTS

The authors thank all PRI staff for their assistance in the planning and
detailed data collection involved in this systems project. The members of the
PRI Advisory Committee are gratefully acknowledged for their support.
Financial assistance was thankfully received from the Wool Research Trust Fund.

REFERENCES

ANON. (1971). Victorian Year Book No. 85 (Comm. Bur. Census & Statistics, Vic.).
AUSTRALIAN WOOL CORPORATION (1975-76 to 1984-85). "Wool Market News".
BRANSBY, D.I., MATCHES, A-G, and KRAUSE, G.F. (1977). Agron. J. 2: 393.
BUTLER, L.G. and MAXWELL, W.M.C. (1984). Anim. Breed. Abstr. 52: 475.
DEPARTMENT OF AGRICULTURE, VICTORIA (1982-1983 to 1984-1985).yivestock  Market

Reporting Service,
CALLINAN, A.P.L.,  MORLEY, F.H.W., ARUNDEL, J.H. and WHITE, D.H. (1982).

Agric. systems 2: 199.
CAYLEY, J.W.D., BIRD,P.R., WATSON, M.J. and CHIN, J.F. (1980). Proc. Aust.

Soc. Anim. Prod. 13: 468.
CHRISTIAN, K-R., FREER,y., DONNELLY, J-R., DAVIDSON, J.L. and ARMSTRONG, J.S.

(1978). "Simulation of grazing systems". Simulation monographs (Pudoc:
Wageningen).

JEFFERIES, B.C. (1961). Tas. J. Agric. 32: 19.
KENNY, P.T. and REED, K.F.M. (1984). AZ. J. Exp. Agric. Anim. Husb. 24: 322.
MARTIN, J.J. and MAHER, J.M. (1985). Dept. Agric. and Rural Affairs, Vic.

Tech. Report No. 111.
MINISTRY OF AGRICULTURE, FISHERIES & FOOD (1975). "Energy Allowances and Feeding

OBST,
systems for
J.M. (1985).

Ruminants, Tech. Bull. No. 33". (H.M.S.O,:London).
In 'Production and utilization of pasture in Southern

Australia". A.W.C. and C.S.I.R.O. Review on pasture research, Leura, N.S.W.,
15-19 Dec. 1985.

OBST, J.M., THOMPSON, R.L. and PATTERSON, A.J. (1984). In "Reproduction in
Sheep", p. 382, editors D.R. Lindsay and D.T. Pearce. (Aust. Academy of
Science and A.W.C.:Canberra).

PATTERSON, A.J. (1985). Agnote Series. Agdex 400/810.
RIFFKIN, G. (1983). Agnote Series. Agdex 430/663.
SKENE, J.K.M. (1956). Proc. Aust. Plant Nutr. Conf., Melb. 1: 146.

=VICTORIAN YOUNG FARMERS (1983-1985). "Farm Budget Guide".
WHITE, D.H. and BOWMAN, P.J. (1984). Proc. Pasture Specialists' Conf. 1983.

Dept. Agric. Vic., Agric. Note Series No. 136, p-103.
WHITE, D.H., BOWMAN, P.J. and MORLEY, F.H.W. (1982). Proc. Aust. Soc. Anim.

Prod. 14: 38.-

63



Proc. Aust. Soc. Anim. Prod. Vol. 16

WHITE, D.H., BOWMAN, P.J., MORLEY, F.H.W., McMANUS,  W.R. and FILAN, S.J. (1983).
Agric. Systems 10: 149.

WILSON, J-M., CUMMINS7L.J.  and MORLEY, F.H.W. (1986). Proc. Aust. Soc. Anim.
Prod. 15:-

64


	ASAP Home
	TOC Vol 16

