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There is substantial evidence that a large proportien of
Australian soils which receive annual average rainfall in
excess of 500 mm are acidifying. Increasing soil acidity is
as much a threat to sustainable production as the more visible
forms of land degradation. The selution to soil acidificaticn
will, soconer or later, include the need to use lime.

Strategies for profitability in any endeavour must be to
minimise costs and to maximise benefits. In this paper we
attempt to set out guidelines on how this can be achieved with
liming for pasture rencvation.

To minimise cost of lime

Lime is a high cost input in an extensive agricultural
production system. It is important to get wvalue for money
when buying lime. Liming materials vary in price but cost
must be calculated in terms of effective neutralising value of
the material spread of the paddock.

Fine particles will reaet in the soil quicker than coarse
particles. Particles larger than 0.7 mm are not effective but
will cost wveu in transport and spreading {(the Fertilizers Act
requires lime to contain not more than 20% of this coarse
material). A cheaper price should alse apply to products in
which less than 90% pass through a 0.25 mm screen {(check your
label). An efficiency rating developed by Ohio State
University is given below:

Table 1 Efficiency of lime in relation te particle size.

Particle Size % Efficiency
less than 0.25 mm 100
0.25 mm to 0.70 mm 60
o.70 mm to 2.4 mm 20

The other important information on lime bags is neutralising
value (NV¥). The higher the NV the greater the ability of the
product to raise soil pH. The Fertilizer Act requires lime to
have a NV of at least T70.
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To compare the real cost of alternative products calculate for
each:
1. % Efficiency {from Table 1)
2. &% Effectiveness (FE)
PE = Efficiency x NV

3. Ex works cost per effective tonne (EWC)
EWC = 4/tonne x 100
FE

4. Transport cost per effective tonne (TCE)
TCE = $/km/tonne x distance % 100
PE
On farm cost per effective tonne (OFCE)
OFCE = TCE + EWC

n

Cost of spreading lime

An even spread is desirable to ensure that the correct rate
of lime is ebtained. Current spreading costs vary from %10
to $15/tonne. Direct drop machines are best and may be
worth paying a little extra for.

Incorporate lime if possible

Lime is almost insoluble! Surface applied lime will move
down the soil prefile slowly taking several vears before the
full benefit of lime is achiesved., The bank however will
demand immediate repayment of interest and capital!

Effective incorporation of lime requires two passes with a
tined implement. In a pasture-crop rotation apply lime
before sowing the first crop of the rotatien. In pasture
paddocks consider a limited cropping programme. The
cultivation associated with cropping will ensure effective
lime incorporation before pasture establishment.

Wheres erosien is likely and full cultivation is not desirable
you may consider:

{a) Btrip creopping, where cultivated and uncultivated
strips alternate across the slope. In one vear the
cultivated strip can be ploughed and limed while the
other strip can be treated the following wvear. The
uncultivated strips are more efficient if they are
allowed to accumulate a heavy body of feed which protects
against eresion.

(b} Topdress, using a wery fine grade of lime, but be
prepared to wait longer for results,

Timing of lime application
Farly applicatieon allows much of the reaction of lime with

the soil to take place before sowing. At least six to eight
weeks before sowing should be allowed. An additional
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advantage 1is that
arders.

some companies offer a discount on early

l. Apply lime where you are most likely to get significant
production responses. Te achieve this:
{a) check for the following symptoms,
— poor patches in pastures
- poor nodulation in legumes
vellow patches in crops
- acid tolerant species perform better than sensitive

anes .

(b} Take s0il =amples,
- 20 to 40 cores per paddock, to cultivation depth
Some samples should be taken frem the subsoil This is
important in choosing appropriate species for
renovatlion
Samples should be taken at random or using a grid
pattern over a representative area.
ic) Sopil analysis should include pH and exchangeable
caleium, magnesium, potassium, sodium and aluminium

id) Consult a professional.

2. Consider cother factors:

When liming it is deubly impertant to get evervthing else
right. ise the available techneology to ensure a successful
estabhlishment. HRemember that lime does not replace
fertilisers. In sqme soils limipg jgav reduyce 1=
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Tse table 2 as a guide.

Table ? Sub. clover varietal tolerance to reot rot
( Phytophthora clandestina)

Larisa Highly resistant
Trikkala

Karridale

Dalkeith Very tolerant
Esperance

Daliak Tolerant
Junee

Clare

Mount Barker Susceptible
Seaton Park

Green Hange

Enfield

Woogenel lup Very susceptible
Nungarin

Northam Extremely susceptible

{Source: Dr. Peter Tayler IRI Tatura)

3 Use the optimal lime rate:

Based on overseas experience, several approaches to lime rate

recommendations have been adopted:

- Regional recommendation (ie. "X" t/ha on seil type "Y" in
region "Z2").

- Target soil pH (ie. all soils to be limed to pH "X").

- Target exchangeable aluminium (ie. add lime to get exchange
able aluminium level down to "X" % of exchangeable
cations).

- Variable target pH or exchangeable aluminium levels
depending on species and their tolerance of acidity and
aluminium texicity.

These methods may be adeguate in the regions for which they
were developed, where in general the cost of liming at 2.5
t/ha is less than 10% of the value of the crop produced. In
southern NSW however, where lime costs are high and income
per hectare relatively low, 2.5 t/ha typically cests between
50% and 100% of the annual product value. In view of the
critical need to make the best possible use of such a high
cast input, we must address the following gquestions:

(i} Assuming that we have correctly identified a lime
responsive paddock, can we predict the extent of crep,
pasture and animal production increase to various amounts of
lime applied?

f11) What is the long term residual value of lime?

{ii11Will the farmer make a profit?

{iv} What will happen if he does not use lime?

(4 How does the investment compare with altermatives on or
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of f the farm?

{vi)What is the pavback peried on a loan regquired to finance
liming cests?

In order to address these questions, initially for long term
sub clover based pastures, we developed a computer model
called "Lime-It", It is designed to be used by advisory
professionals (eg district agronomists) sitting down with a
farmer {or a small group of farmers) at a micro—computer.

The model provides technical and finasneial information based
en Farm specific information. The farmer is free to "try
out" several options before deciding on the answer which best
suits his management goals.

More specitfically "Lime-It" is made up of four submodels:

The soil submodel - using NSW Department of Agriculture soil
teast results for any paddock, this submodel calculates how
well buffered a soil is with regard to pH changes. This
information is then used +to predict the effect of any rate
of lime on soil pH and exchangeable aluminium. He-
acidification after liming is caleulated over a ten wyear
period. Longer term predictions can be obtained by multiple
runs, using previous output and pil lime as inputs,

The pasture submodel - Two "typical"” lime response curves,
which were derived from on-farm experiments, are used to
generate examples of "more" and "less" responsive sub. clover
based pastures. The response to lime is re-calculated
annually to account for re-acidification as predicted by the

s0il submodel. We stress at this stage, that diagnosis of
the likelihood of a lime response on a particular soil
depends on more information than is used in "Lime—-It". This

is one reason why "Lime-Tt" must be used in conjunctien with
an advisory officer.

The livestock submodel - The model calls for information on
current stocking rate. We then assume that all additional
pasture production can be utilised if the stocking rate is
increased ip proportion to the increased feed available. The

amount of additienal stock regquired and the associated costs
are calculated.

The eceoneomic submodel - Given reduced marginal returns and

limited finance, the economic optimum is unlikely to be at

the same input level as the biclegical maximum. In "Lime-

It", three econemic eriteria are used to assist managers in
selecting a lime rate: marginal analvsis, internal rate of

return and cash flow analysis.

The model is not infallible but we believe it reflects the
best available information and enables users to apply that
information to specific paddocks.
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With new research findings on soil acidity and lime use, we
will update the model to ensure that it continues to reflect
the "state of the art".



