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Abstract. Three management svstens vanving in level of inpurs and in prizing manyrement are beiry
evaluared on whole svsrem farmlers on the Nerthern Tablelands of MNSW! The svsrems mnclude one
Based on high inputs of tertiliser and sown species (Farmlet A), another with moderate inputs (Farmlet

B} and a third which focuses on intensive rotational grazing (Farmlec €,

Preliminary data are presented on W chdaractensnes of the farmilets rangine from measurements of
h I Eing
soll o pastures, livestock weighrs, animal productivity, product quality and economic outcomes,

Farmler Ay withs its higher levels of soil phosphorus and sulfur and of sown species is showing high
lewels of indwidua] animal performance and inereased carrying capaciey by some 50% over the other
tarmlers: Farmler Cis demonsmranng loswer levels of internal parasites than the other farmbers, howeser
individual #nimal growth and wool production are lower,

Thus far, in spite of higher production coming from Farmler A its curmnulative cash position is
constderably lower than thar of Farmler B which has supported less steck bur with relanvely litle
expense. Farmlet C on the other hand, has thus far shown the lowest cumulative cash positon due 1o
the high capital costof the necessary additional fencing and watering potnts incurred in 20008 Furcher
mvestgations are required o enable the measurement of any long-term effects on soil, plane, animal,
economic and off-sie effects in order 1o assess sustunability and profitabilice

Introduction responsive perennial grasses (Lambert «f al 1996)
espectally when combined wath a persiseent pasture
legume idcon o g 200000, However, it is clear thar

ey factors must be measurdd moorder o assess

Because prazing enrerprises vary so much berween
different climatic and geographic regions, as well as
varying family/corporate circumstances and

; e i _ _ prasfitabilite and sustamakalioy, meluding soil, pasture,
aspirations, it 15 challenging to make wvalid : :

comparisons between different svstems, Proaided
compartsons are made within a confined area which
gxperiences the same climatic evenrs and provided
any differences in land capability have been mken into
aecount, whole-farm analyvsis has the capacity to shed
hghr o0 how management aftects the whale svsten:

The ¢uestion needs 1o be asked: “Whar does 2
successtul whole tirm grazing enrerprise look ke
How does one knoswe if 1% workingr [deally; things
should be getting better over tmie — but are they? If
LI WANTY 16 Measunt 4 prazing system, how many
component parts are there 1o measutre? And how do
the varous parts interact with one another?

Research has sugpested that some of the most
important crceria supportng sustainable grazing
enterprises ate the use of deep-rooted, fertiliser-

animal, production, economic and environmental
factors,

To answer this challenging question ar a scale which
15 credilile toogragiers and 1o researchers; the Cicerone
Proyect —a producer led research and adoption group
located on the Norchern Tablelands of WNSW — has
been measuring as many aspects of 3 differenr
management Svstems as is feasible, A deseription of
some of the background w serting op rhe farmlers
has been provided by Scow (2003, The central
question being asked 15 how 15 whole farm
sustiinabibiny and profitabilite affected by different
levels of pasture inputs and by rotatonal grasing?
The 3 farmlets being studied are as tollows:

AL Am s o increase from abour 50% sown,
fernliser-responsive perennial pasture species



{4

{mainly phalazis) o 100 {mainby sown to all
fescue, phalans and white clover), high =il
nurrient starus |aim is for 60 ppm Colwell
phosphorus (P)oand 10 ppm sulfur (53], high
careving capacity, and high per anumal and per
hectare production, Has 8 paddocks and flexible
grtEing rotatons,

B, Orgnnally contaned about 30% sewn, feraliser
FOSPOEIVE prrn:nﬂiﬂi pasture species, (mainy
phalaris), moderate soil nutrient status (aim s for
20 ppm Colwell P and 6.5 ppm 5), a-moderate
carrying eapacity, and moderate per animal and
per hectare producton. Has 8 paddocks and
flexible grazing romtinns.

Co Onginally contamed about 30% sown, fertliser-
responsive pérennial pasture species (mainly
phalaris), moderare soal nurnenr stants faim is for
20 ppm Cobwell Pand 6.5 ppm 5), arming at a
high carrying capacity, moderste per animal and
high per hectare producnon. Has 33 paddocks
and employs intensive rotational grazing with
short grasing and long rest periods,

The treatment differences and manzgement
guidelings for these farmlers were chasen as those
most relevant to the questions raised during
discussions by prazier members. They were developed
with a high level of participation from up 1o 60
producer members of the Cicerone Project invalved
i several meenngs over a penod of several months,
price o the final choice being made.

Methods

The 3 farmlets {cach approx. 50 ha), locared on
*Chiswick™ 17 km sotth of Armidale, NSW were
allocated land parcels of equivalent productve
capacity by ensuring that each had the same area of
land of different soil types (principally grev brown
podzolic), equivalent topography and recent fertlser
hastory. The long-term average raimfall for the areas
B0 mm whilst rhe annual eainfall for the vears 2000
to 2003 has been 639, 678, 652 and 790 mm,

respectively

The management differences commenced in July
2000 when several pastures were sown on Farmiler A
and higher rates of ferriliser were first applied ro thar
farmier. All farmlers carry self-replacing ewe flocks
and breeding cartle with approsimarely 75% of dry
sheep equivalents (IXGE) as sheep and 25% a5 cattle

The measurements taken on the tarmlets include sail
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testng of all paddocks annually since 2000, Also, an
annual aszessment of bomnical cnmimuhil it hias been
carried out on all paddeocks, Pasture growth rite has
been measured monchly since mid- 20003 Ammal
liveweight and feacal egg counts have been measured
at regular intervals simee the commencement of
treatments. Also wool producton and qualiey has
been measured for all sheep in all years. The fleece
chiracteristies have been used with o price grid o
assess the cconomic nutcomes for each farmier
Anthelmintic rrentmen has been administered as
required, determined by faceal epg count monitors
and larval differentiation. Records have also been kept
of labour inputs to each farmlet as well as detailed
records of all other captal and vanable expenses as
well as income from both sheep and cartle. Factors
not measured to date include soil mosture, runoff,
deep dramage and soil pH to deprh: Also, onbe hnuted
Bnancial analvsis has mken place o dae and the
results presented should only be wsed for
COMPArisOns ameny freatments,

Results

dome of the kev resules toodate are summarised in
Figure 1 below

Differences in soil P are readily apparent reflecting
the substantially arger applications of fertiliser made
on Farmiec A since 2000, Similar relaove differences
amemng farmlers have ocourred in S levels fdata nol
show). The high P levels in 2003 are believed w
reflect the muneralisanon of erganic P thar occurred
tollowing the very dry season in 2002 (G, Blair, pers.
COmm. ).

There have been lirge changes in the boranical
composition of the pastures especially in the
percentage of fertiliser responsive species (egn sown
and velunteer perenmial grasses and legumes) over
the past 4 vears with Farmler B showing a loss of
this ¢lass of plants whereas the composition of
Farmler € is more stabite. Farmler A has shown a
large increase in these species due to continuing
replacement of the pastures which were present in
1999 before management changes were implementedd;
nevertheless, there has been an apparent dedline in
the last vear. Sice the commencement of treatments
m July 2000, there have been few perinds of high
soil moisture and hence there has been little growth
of legumes moany farmlet w dace,

Herbage mass has shown a steady dechne from
commencement when pastures had accumulated large
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Figure 1. Changes in a range of sustainability and profitabilicy characteristics (animal, pasture, soil, financial,
production, produer quality ) over vears 20002004 on the Cicerone farmlets (O = Farmiet &; [ = Faemlet B; A =

Farmlct C). Vertical arrows in Figure 1. indicare drench times: doted arrow = deenches on Farmlets A and B lambs;
solid arrow = drench on all Farmler lambs,
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omasses due 1o litde grazing prior 1o 2000, The
low values m 2003 on Farmler A retlect the hugher
stercking rates and higher digestibilice (o shown)
of these pastures. Since that time; herbage has
sccumutated at a simalar rate 1n spice of large
ditferences in carrving capacity among fatmlets,

The carrying capacity of the farmlets has diverred
especially sinee 2002 as Farmler A has been assessed
as capableof carrving more animals due to igs higher
erowth races fnot shown) By 2004 Farmiler A had
carrying capacity some 300% greanee than either of

the ather farmlers.

In spite of the higher stocking rate on Farmler A,
the weaner growth mates have inereased over years
and are as lugh or higher than on Farmlet B and both
Farmlets A and B oare showing higher growth rates
than on Farmler €, especially in 2002 and 20005

Diroughr was prevalenr theoughour most of 2002
which saw low worm ege counts across all Farmlets,
Large differences in worm burdens benween the
farmlees became apparent following heavy tain in
mid-February 2003, bubsequently there was a
dramatic increase in worm numbers for lambs on
Farmlers & and B, whilst Farmlet © lamb e counts
remained low in spite of receiving less drenches than
fambs on Farmlers A and B Mare detailed resuls of
faecal egg counts from 2000 unul June 2003 were
reported by Healey o @ (2004) wito concluded that
Farmlet Coshows supenors worm control. To dare,
thie intensive romational grazing on Farmler © has
proved effective against Haswonchur contortir (Barber’s
Pole Worm), the most important rovndworm of
sheep on the Northern Tablelands,

The differences in ewe greasy wool cut per head (and
wool produced by other classes of sheep nor shown
here) have been inereasinge over tme with Farmlet A
and B ewes cutting 25% and 12.53% more wonl per
head respectively than Farmler O ewes in 2003,

Fibre diameter was similar on all farmler sheep in
2001 and 2002 but in 2003 there was a marked drop
in average microm in the sheep on Parmlet O relative
ter the other farmlets inespite of using randomly
allcared ewes and rams across farmilees,

The gross income received from sheep, cattle and
wool sales shows considerable difterences occurnng
from 2002 on, with Parmlet A kaving the highest
gross income bur this was closely followed by Farmier
(- and then Farmlet I in 2003, The accumulated cash
tlons: position retleets: the benefits over 4 years of

the low cost strategy of Farmlet B owhich has only
receved moderate npurs of fernliser and fencing
infrastructure. Farmler A has spent considerable
UMOUBTS on pasture sowings, some of wiich have
nnlv lasted one vear and then requinng resowing
Farmler C commenced with 1 sizeable negative
position due to the considerable costs of the inial
fencing and watcring poants needed for intensive
roarional graging

Discussion

It 1¢ clear from che resules collected o date thar the
porformance of the different fuemlers s divergng
quickly with guite large differcnces already occurnng
i sail, pasture, lvestock, production and economic
ctiors, Llowewer, 1o bs alse clear that measurements
o these farmlets will need 1o coatmnue consederably
longer it *sustaieabilin” is w be assessed adequately,
For example, due to o desire 1o quickly achieve
differences berween farmlers, invesrments in now
[PASIACE SOAVHTES hiave ar fimes ('}C'C'llrf{'{l ol 'l.'l[.'l o 25
of Farmlet A inany one vear and another paddock s
lreing re-sown in 2006 Thus, more ome 15 needed
for system consolidation and the measurement of
EACCTONICS GVEr Tmd,

Also, there has as ver been lintle experience of ‘good’
sgastms which will be necessary i we are to measure
theeffectof management onsystem producaviey and
sustainability (g, deep drinage) under favourable
coneitions, 1tis e early wo state whether the deeline
m ferthser-responsive sown pastures, espeaally on
Farmler B, will have longer rerm consequences, The
dectine in fertliser-responsive grasses onall 3 Burmlets
over the past vear 15.a concern as they are being
replaced by less productive grasses such as Pow,
Bothrinclioe and Hodear spp. A5 noted by Lambert of
al, (1996}, this may be related 1w rhe loss of nirrogen
and this in tern s likely 1o be due w the lack of a
persistent legume component (Seote & wl 2000
Sanford o wl (2003) point our that increasing the
legume content is possible using set stocking and vet
the persistenee of pesenaial grasses requires prazing
rests, especially under high stocking rates. Resolving
this dilemmi s an important challengze abead for the
management OF these farmlers

The difference in fernliser rates and pasture soavings
his led 1o large changes in pasture growth rates sinee
measurements commenced in 20003 (data noc shown,
Also regular assessments of herbage mass and
digrestibility carried vut ona monthly basis {data not
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presented} show how different the diets are the 3
Farmieis,

The above numnnenal differences are also causing
ditferences in the eftects of nematodes: Even though
sheep on Farmlet €, with its extended rose periods,
has thus far shown superior worm control, it has
lagged behind in body weight and other producnoon
tactors. In response to thrs decline in aninial
production, the rest period has recently heen
decreased in an effort 1o raise the quality of nurrinon
and thus, 1t 1s ver to be seen of rthis may result ina
change i worm burdens on this farmler,

There i= also more o be learned about the interacrion
between pasture availabiho-and qualioy, stocking rate,
the degree of rwinning and their interactive effecr
e the production of wool with desirable seaple
lenpzth, tensile strength, micron and hence value,

Flowe long s needed i order to assess svstem
sustainability and profitubiline? As parc of the
definition of sustainability includes “mrer-generational
transfer of reseurces’ then, deally, it would seem
destrable o megsure the svstem over at least 23 vears,
including the measurement of natural capital
characreristies stch the possible leaching of mitrogen
1o ddeph which is linked to sonl acdificanon.

Mo medsurements of soll hvdrology have taken place
o date. Also, there have been no measurements of
changes in surface erasinn or nutnent loss: Complete
MERSUTEINCATS of ‘.l:usr:tmnl‘:i]il‘:." will regquire such
audits of narural capital and of any potental off-sie
effects to be carmed ourt

The relative ceonomie performance of the farmilers
will also require sufficient time o clapse in order to
assess the benefits or otherwise of feedback loops
from invessments in speaes and sodl fertlivy over
extended periods. [t is likelv that it will only be by
ensuring that sown perennial pastures persise over
many years, that their value can be recouped sufficient
s ustiby thie ininal expense. Also, considerable work
remaing 1o be done o extend che fGnancial data
wthered on rhese small farmlets, with cherr
diseconomies of scale, to the econonue implicanons
for full-sized real farms

Further, there s more 1o be done in assessing the
DUMICTOWS HHEraciions |JL"[‘~§'<_‘L'!'] nutsition of the
pastures, dietary intake, grazing management,
livestock producton, product qualine and ultimaely
ctonomic and envitonmental outcomes: In spire of
the reny interactons betng examined, the different

management treatments among farmlets have been
neintained, providing a compliex serof results which
priwide evidence of differences which are scen as
credible by producer members of the Cicerone
Proect,

Furure plans include developing novel means of
sammarising sustainability and profitabiline over time:
by optmising bivestock production, persistence of
vatluable pastures, and profitability whilst minimising
afl-site effects,

As the management differences have only been
imposed over 4 vears to date, as some pastures arc
expected w persist for 10-20 vears or more, and as
there has thus tar been mostly dev conditions, it
premature to conclude whether any farm svsrem s
superior o any other, In Facr, a5 graziers have
ditferent objectves, there mav never beany consensus
reachid abour the superionty of any partcular
managenent

I summary, to date, Farmler A is supporting better
pasture growth and Increasing its carrving capaciny
inspite of dey times; Farmles Bis porforming well in
terms of animal growrh and cumulative cash How;
and Farmler C is maintaining desirable pasture species
and s showing excellent paasite comral,

Much more needs o be dome o learn how o
combine the vatious measurements o atlosw vahd
conclusions o bedrawn over asufBcient time period,
It b likely thar over coming years, the findings from
the Cicerone farmlers will continue to yield interesting
results; providing comparisons of whole-larm
performarnce, thus allowing sraziers and rescarchers
1o learn more about system interactions n a way not
possible from simpler experiments,
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