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The CHAIR — John and Roger, we have been having a brief 1ook a your presentation. | welcome you
officialy and certainly thank you for your time. We hope we will not take too much of it from you.

The evidence taken by the committee today is taken under the provisions of the Parliamentary Committees Act and
is protected from judicia review. However, any comments made outside the precincts of this hearing are not
protected by parliamentary privilege. All evidence is being recorded by Hansard, and next week you will receivein
the post a draft version that you can correct.

| am not sure who is going to give the presentation, but perhaps you could go through the presentation and then
take questions from the committee — would that be okay?

Mr YOUNG — Certainly. Both Roger and | will share the presentation. We would like give you an
overview of the strategic context for the region asit relates to soil health and soil acidity in particular. | will give
you an outline of what is presented in the recently completed regiona catchment strategy. That isthe draft, and you
will noteit iswell thumbed so there has been alot of work gone into that.

Roger will follow on with some technical and scientific detail of the problem across the Wimmera and its context
for you, and then we can answer some questions according to what you wish.

If you do not mind | will stand up so | can work the machine behind us. Asyou are probably aware the 10
catchment management authorities statewide arereviewing and renewing their regional catchment Strategies. We
have just completed that and now are awaiting formal accreditation from the state and federa ministers of the
document which we hope to get in the next few weeks.

To giveyou an insight, we have assembled the document or the Strategy this time as an asset-based structure and
have identified regionally nine mgjor natural resource management asset bases, they being the wetlands and
waterways in the Wimmera and Millicent Coast basins, the Terminal Lakesin the Wimmera system, agricultura
land, ground water as a resource as digtinct from ground water causing sdinity problems, parks and reserves, date
forests, remnant native vegetation, and cultural heritage.

Our interest in this soil acidity issue relates predominantly to agriculturd land in thisregion, soin that particular
chapter we recognise the four main issues that impact on agricultural land from a natural resource management
perspective, they being soil health decline, soil erosion, pest animals and pest plants, and climate change.

One of the things the catchment strategy mentions about soil health decline which is particularly centra to
improving the health of soilsin the Wimmeraisthe need to identify and prioritise those soil types and management
systems which are affected by or contribute to the processes of sdlinity, salinisation, acidification and soil
sodification and soil structure decline. They came out through the strategy process and certainly came from the
former strategy as the major issues affecting soil health in the area.

We have not yet determined what those long-term resource condition targets are. We have negotiated, as have most
of our colleagues statewide, to take that on board as an outcome to be determined in the next 12 months.
Nevertheless, we have looked at some broad management action targets that we want to achieve in soil health and
these relate particularly to improving those soil conditioning things.

We want to see a5 per cent increase in the recommended land management techniques by 2007, which is the life of
the operational phase of the regional catchment strategy. One of the measures we are using to identify those
things — minimum soil tillage and stubble retention practices — is system of crop transect monitoring at various
times through the year.

We are interested to see increased land-holder participation in extension activity such as Topcrop. We areinterested
to see the increased number of land-holders who have prepared and are operating under awhole-farm property
plan, and we are interested to see the change in that by 2007. Currently about 20 per cent of the region’s farmers
have undertaken awhole-farm management plan or at least have done the training to do so, and that comes from a
study we did last year utilisng Allan Curtis from Charles Sturt University who undertook a study of understanding
the socid drivers of catchment management in the Wimmera. Out of 1000 surveys sent out we received

730 responses, which gave us alarge database of information, and that information came from that current 20 per
cent.

We intend to further survey land-holders at the end of 2007 to assess what changesin values and practices have
been taken up so we can get the difference between the 2002 survey work and five years on, 2007.
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The management plan then goesinto some detail, high level though it may be, about some of those mgjor actions
that will be implemented to assist those processes. It isimportant, and it was recognised across the whole region,
that we need to identify and prioritise the soil-type management systems on a 1:100 000 scale, which | mentioned
earlier, which have been affected by those issues, particularly sdinity, sodicity, acidity, soil biota and soil structure
decline. We want to develop and communicate aland capability and suitability plan that matches land use and
management practices to land class types and to do that at an appropriate scalein priority aress.

Thereis some real demand for that across the region, and particularly in the upper catchment of the Wimmera there
isquite adedl of investment interest in changed land use, particularly into horticulture and principally into
viticulture. There is some urgency about understanding the land capability and the land suitability to suit those
particular investment purposes.

We are looking at investigating strategies to change cropping and pasture regimes to conservation farming practices
or to adopt dternative land usesin areas affected by, or that affect areas of soil health decline. The strategies
suggest promoting current recommended practice to address soil acidification, and Roger will outline some of those
in his part of the presentation. We are keen to assess the impact on soil health of any large-scale changes that may
occur in agricultura enterprise, whether it is from grazing to cropping, as thereis currently in the south of the
region with changes from grazing to cropping and particularly raised bed cropping, and, as| mentioned earlier,
from grazing to viticulture in the Upper Wimmera

One of the other actions was to conduct community education programs to increase land-holder knowledge and
awareness of those land degradation issues and principaly the tool for that one-on-one basisisthe Topcrop
extension program. Perhaps | will hand over to Roger to give you an overview of the extent and severity of the
problem in the region and some of the related issues. Thank you.

Dr ARMSTRONG — | will start by addressing the question: how seriousis the problem of soil acidity in
the Wimmera?

Over heads shown.

Dr ARMSTRONG — Thisisamap showing soil pH in the region. Thisisthe Wimmeraregion in terms
of catchment area which putsit in a state context. John spoke about various land management usesin the
Wimmera, So that has been divided up into land management unitsin terms of current use, geology and so forth. |
will put it into context in terms of where we are. In terms of the Mdlee itself and the current mapping of soil
acidity, thisis data collected by Doug Crawford from the State Chemical Laboratory in Werribee a couple of years
ago. Effectively, most of the soilsin the Wimmera have dkaine pHs. Small areas of acid soils are located
predominantly in the southern Wimmera.

S0 you have the upper catchment areain the Great Western area, around Edenhope in the southern Wimmera and
other areas . The acid soil in thisareais areflection of two things - the geology of the region itself, the catchment,
and also as you move north and south of the Great Dividing Range there isa significant increasein rainfall. So this
area on the map has probably about 375 millimetres annua rainfall. In the upper catchment areayou are looking at
about 700 millimetres rainfall here. In the space of a couple of hundred kilometresit is a very diverse catchment
from that point of view. But in summary [inaudible] in the region. Again thisis datafrom Doug Crawford' s study
s0il pH management units, the mgority are neutra alkaline. The only areas that are considered acid would be the
northern foot dopes, the Grampians and the South West Wimmera Plains. Doug set apH criteriaof 5.5 in water as
an indication of soil acidity.

| notice the terms of reference set out the question about costs of soil acidity in the Wimmera. | suppose my initial
response to that is that there have not been many detailed studies looking at the extent and the actua agricultural
implications of acidity in the Wimmera. However, you can break it up into anumber of areas. Thereisthe direct
cost vialogt agricultura productivity and the application cogts of lime to ameliorate the symptoms, and there are the
indirect costs. So from an environmental point of view, probably the mgjor factor driving alot of current
environmental planning in the Wimmerais poor water use and sdinity and its long-term management.

Acidity has an interactive effect on that water management. Generdly, acidity is also seen asacogt in terms of
social infrastructure, climate and so forth but that is not abig economic issue in the Wimmera just because the
southern Wimmera basicaly has alow population.

In terms of solutions, the immediate response to any issue surrounding extensive agricultural production systemsis
basically you do nothing. So alot of the soilsin the southern Wimmera are naturally acid. Theindudtriesthere are
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very extensive— grazing and opportunity cropping. In terms of economics, the mogt rationa decisions alot of
farmers and land-holders can make is to do nothing.

The genera response of landholders in higher productivity, better economic situationsisto apply lime, but then
there are endless questions about how much lime you add. Most strategies for estimating lime application rates are
basicdly if you calculate the rate of acidification, which is based on the loss of particularly cations out of the
system and export of products, you can caculate approximately how much lime you need to be returned to the
system to limit acidification. | suppose making ageneral comment, (that is hot from knowledge in our catchment)
but from workers who are directly involved around Wagga. Farmers generally tend to cut back on lime
applications, so thereisagradua declinein pH but it is probably not anissuein terms of current soil pH levelsin
the Wimmera.

| suppose the best solution you are going to have in terms of managing any issue, particularly both soil and
environmental, is the very strong movement towards reducing the leakiness of our current farming systems. Similar
to sdlinity, alot of big issues around acidity are because of an imbaance in the water system. We are losing water
down to the ground water, causing recharge and rising ground water systems. It is the same for acidity. Mogt of the
acidity in Audtradian farming systems is through nitrate leaching, be it from fertiliser application or lesking-based
pastures. Thereisaneed for current annua farming systems to retain the cation balance in the system. When you
have an imbalance there, you get environmental degradation and for nitrate, it is acidity.

The other solution that is often put forward in terms of overcoming acidity is not so much a solution to the
development of soil acidity itsdlf, but a solution for landowners to cope with it is breeding various species for acid
tolerance. However, there isadanger in that. Thereisalot of work around suggesting that if you take very acid
systems and start devel oping acid-tolerant plants, you are basicaly making the situation worse in the long term. So
it hasto be part of the overal management system.

Thefind thing | want to leave you with in terms of comment on the Wimmerais: will overcoming acidity solve the
environmental problem? | have here amap of Victoria, again with the Wimmeraregion here. This map of Victoria
shows various soil typeslisted in terms of actual sodicity. Y ou may remember one of John’sinitial dides where
sodicity was identified as avery significant issue in this area. What we find in the Wimmerais that soilsin the
southern Wimmera are acid but aso naturally saline and a so naturally sodic. So theissue for agricultura
productivity isthat agricultural production is often limited by its most limiting factor. So, for example, if itis
acidity, if you overcome the acidity the next mogt limiting factor comes into play.

| would argue that for the Wimmera, particularly southern Wimmera, the biggest soil limitation is more sodicity,
and the effect it has on waterlogging, et cetera, than acidity. Y ou could probably argue that adding lime or
increasing pH in the southern Wimmerawill not have abig impact on agricultural productivity or overcome some
of the negative environmental consegquences of that acidity.

One of the issues likely to have alarge future impact on acidity and land management, particularly in southern
Wimmerg, isthe very strong movement away from low-productivity farming systems; so in the upper catchment
aress such asthe areas around Great Western that are currently mainly native, low-input pastures based on very
sodic clay soils— very acid soilswith inherently low productivity, low economic returns — alot of viticultureis
being developed and there has been a significant improvement in soil quality and land values from aland
management point of view.

Similarly southern Wimmerais traditionally dominated by very low stock-based industry because of waterlogging.
However, there has been quite a bit of interest, (because of the current terms of trade, of livestock industries versus
cropping) in moving towards cropping in these areas, particularly developments that will be raised bed cropping
systems. A conventional cropping system in the Wimmera, probably averages about 1 tonne a hectare of wheet
compared to araised-bed cropping system where you average about 3 or 4 tonnes per hectare.

There are anumber of implications rising from this changein land use. Oneis when you go to mixed pasture
cropping systems your rate of acidification will increase, so that is abad thing. Conversealy, by improving the
overd| productivity and economic returns of that land use you significantly increase the capability of land-holders
to amdliorate the soil through adding lime, et cetera, so there is a better balance between inputs and environmental
degradation in the system.

I conclude with the question: will intengification of agriculture in the southern Wimmera be the solution or
contribute to the problem long term?
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The CHAIR — Thanks very much, Roger. | welcome Hugh Delahunty, the local member, to our hearing
today. Hugh was amember of this committee last time around. It is good to see him here.

Mr DRUM — John, you used a couple of terms that we are not familiar with. One was crop transect
monitoring. Would you explain that one aong with the extension activity such as Topcrop, just those two terms?

Mr YOUNG — Crop transect monitoring was ingtituted some years ago by one of the predecessors of the
now Department of Primary Indugtries. It was ingtituted mainly to measure the changein land use relating to
stubble retention — minimum tillage. 1t was done smply by designing a swathe through the landscape which
officers would ingpect on what might have been adjacent to amain road or might have been aflight path, and they
would fly over that particular strip at aparticular time or several times during the year to see the sort of land use —
was it stubble retention, was it open fallow — and then repeat that annually to see what changes were occurring to
make some judgment as to the leve of uptake of those minimum tillage conservation practices. That is the concept
of transect. It isvirtually a mapped line that can be straight or not, but it is a standard route that is taken to measure
something over time.

Topcrop is basicdly an extension. Roger might be more familiar with it but it is generally the extension undertaken
by DPI officers working with a group of land-holdersto look at various practices and using, as| understand it, peer
group interaction to demonstrate to one another the positives and/or negatives of a particular land use.

Dr ARMSTRONG — Taopcrop is based on modern extension theory. To change their practices
land-holders or anyone for that matter will learn more by talking among themselves rather than going through the
traditional approach, which was a classroom situation where a scientist or an extension officer would come along
and lecture people on what to do and people would take away only about 5 per cent of the information; whereas if
they go out and work as agroup and look at the consegquences of that management change, they take alot more on
board and there is a much greater probability of practice change.

Mr DRUM — Isthere aforma structure associated with Topcrop?

Dr ARMSTRONG — Yes, it isone of the programs and extension components of the DPI; it isapart of
the Catchment and Agricultural Services. A lot of money is spent on Topcrop groupings and alot of groups are
spread throughout the Wimmera and the state. Thereis a Topcrop group down in the southern Wimmeraand
Kakee Plains, in north Kanivaand in Birchip.

Mr HILTON — | got the impression, John and Roger, that you do not really see soil acidity asamajor
issueinthisarea. Do you fed that will always bethe case or isit just not amagjor issue now but could become one
in the future?

Mr YOUNG — | think Roger put in context the extent of it in relation to the various soil types. Itis
currently not amajor issue becauseit is not impacting to a great degree on particular land use, and most of the areas
traditionally associated with acid soilsin this region have related and till relate to grazing zones, so the economic
imperative is not there to go about affecting the acidity. | think Roger made the point that there are other soil health
issues that are probably more critical in the first instance, and soil sodicity is certainly one of those. That probably
needs to be dedlt with in apriority sense to soil acidity.

On the other hand there is potentia for some land use change, particularly in the higher rainfall belt of the upper
Wimmerawhich would see such things as viticulture moving into traditional grazing zones. That by itsalf will
change the land use and will bring the management decisions to make that economic change to ded with acidity if
it isrequired to do so. But a aregiona scale and at the industry scales broadly it does not demonstrate the land sail
health issue that perhaps sodicity does.

Mr HILTON — How aware do you believe farmers are in this area of soil acidity?
Mr YOUNG — | will get Roger to answer that.

Dr ARM STRONG — In southern Wimmera the mgjority of farmers would do soil testing, but most of
the pHsthere are around about 5.5 in water, so they are aware. It is probably one of the contradictionsin the
Southern Wimmerathat alot of the soils are either acid in the surface soil and highly alkainein the subsoil. That is
quite different, for example, from north-east Victoria and Rutherglen where the soils are more acid throughout their
profile. Similarly when you go down to areas such as Hamilton and the Western Didtrict they are much more
acidic.
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In answering your question whether the soils are acid, | would argue they are not seen as a big problem because the
pH isnot consdered ‘very acid'. In the context of alot of soils— | suppose what | see astraditional acid soil areas
are more in the north-east, in Rutherglen and Wagga— alot of the soil pHs there are getting down to about the low
4s, where you start getting clay dissolving, but there are much more intensive farming systemsthere, soitisabig
issue. Yes, the soils here are acid neutrd; but as John said, in terms o the Wimmera context as opposed to the
Western District and the north-east, soil acidity is not the big problem. The issue hereis based around poor soil
structures, sodicity and the potential development of sdlinity.

MrsCOOTE — John, you spoke before about the management action targets, and you spoke about the
survey in 2002 and follow up in 2007. Will this information you are talking about be concentrated enough on the
aspect of acidification of the soil or isit just agenera survey; and in those five yearsisthat going to be enough?
What is the research plan for the future? Given that you have both referred to the changing agricultural products
and farming practices, isthat research in train?

Mr YOUNG — The gpproach will be that in five years time we will redo the survey that we did last year
to try to pick up the adoption of changed management practices in this particular situation in respect of soil hedth.
So we will be looking for changes to the adoption of best management practice, be it minimum tillage or be it
stubble retention. We will be looking to see what land use changes might have occurred in terms of changing from
oneindustry to another, beit cropping or grazing, be it grazing to viticulture and some of those changes.

Asfar astheregional catchment strategy is concerned, it will be looking at those high-level changes rather than the
gpecifics of soil acidity, soil sodicity or for that matter salinity, which will probably be done at alower level and a
adetailed locdised level within lower level action plans.

MrsCOOTE — So are you awareif they are doing proper research into this?

Mr YOUNG — Wéll, thereis quite adedl of work that will be commissioned and is under way in terms
of soil research. | mentioned the work being done on land capability and land suitability. In order to do that we
need to understand the soil and soil types around the region. So there is some work that is being commissioned now
to package that together, a afairly broad scale admittedly — 1:100 000 — but once that wholejigsaw is coloured
in, dare | say, we can then gtart to target those key areas to identify whether they are acid soils, or from our higher
priority, maybe it is soil sodicity asthe issue that we need to look at.

Mrs COOTE — Could you give me some idea of timeframe on this? Obvioudly thisis not going to
happen overnight, but the survey isfive years. Isthat going to be sufficient time to identify these changes?

Mr YOUNG — We suggest that possibly it is because there were quite recognisable changesin the uptake
of minimum tillage practices going back the last 5 years and certainly the last 10 years, so some of that changeis
quite quantifiable. It isintended that we will be able to recognise significant growth in that change practice over the
next five years; but it is based on the life of the regiona catchment strategy, which isfive years, so we will be
required, dare | say, to be able to make some report on the adoption of those sorts of things or changes over that
time.

Dr ARMSTRONG — If | can add something. There are probably two issues that we can draw out of that.
Oneisthat it isabout priorities. Thereis not enough money to do everything. There are the catchment plansand a
lot of people so there iswide-ranging opinion about what the issues are. So in terms of the north-east, and Glenelg
Hopkins for example, acidity would be right up there near the top, but it is not abig issues in terms of the Wimmera
asawhole. The other thing isthat alot of the work is funded though the Research and Development Corporations
s0— in fact the vast mgjority — S0 acidity was a big issue for the wool corporation and the wool industry but that
money has dried up in terms of cropping.

The Wimmera itsdlf isthe grain basket of Victoriaand most of the cropping at the present is confined to neutral or
highly akaline soils. So alot of farmersin the Wimmera argue for more soil acidity and to reduce some of the high
akaline pHs, particularly in the southern Mallee. Y es, there are small amounts of government money, but if you
look from an industry perspective, it is driven by administering needs and priorities.

Ms DUNCAN — Roger, are you doing any work, or is VIDA doing any work on soil acidity?

Dr ARMSTRONG — No, my areaof research isin soil plan and interactions but is mainly around
subsoil conditions. So, for example, we have a$2 million product from GRDC looking at subsoil limitations,
including the BCG cropping group. What we found when we started looking was that with alot of the problemsin
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terms of agricultura productivity and subsequent environmenta issues such as sdlinity isthat everyonelooks at the
surface of the soil. The problems are in the subsoil and those issues we term subsoil limitations are mainly high
boron, high sodicity and primary salinity. Primary sdinity is natural salinity as opposed to secondary salinity such
asyou seein Western Audtraliain recharge irrigation aress. At present we have no work being undertaken in terms
of acidity.

In terms of the Department of Primary Industries, there was some work done by Bill Sattery’ s group. | believe you
would have seen Doug Crawford' s report from the State Chemistry Laboratory. Again he did some work, but al
that work was initiated in the early 1990s when there was more money around for those issues.

Ms DUNCAN — Where do you think the priorities should be for future funding research?

Dr ARMSTRONG — | think one of the issuesiis the poor physical structure of the soil, sodicity and its
relationship to sainisation — those environmental issues.

MsDUNCAN — And you say that from the perspective of the Wimmeraor for Victoria as awhole?

Dr ARMSTRONG — | believethat it isthe wrong approach to look at trying to treat the state as awhole.
We have clay soils and cropping with 300 — 450 millimetres of rainfall. The priorities here are going to be different
from say, Rutherglen, which has a 650 millimetres or 700 millimetres of rainfall, naturally acid soilsand
predominantly extensive livestock indugtries. If we start with a blanket approach to al issues, it is not going to
work in the long term.

| suppose one thing we are increasingly seeing in terms of researchis— and | congratulate you for looking at soil
factors such as acidity — thereisno magic fix. If you are thinking that you can overcome acidity asasingle issue,
our system is driven by awhole range of interactions and mixes, and we need a more focused systems approach to
theissue. It goes back to the point | made earlier — crop growth and agricultural productivity is often limited by
one factor, but then the next most limiting factor comes into play, and it is a case of tackling a number of the key
priority issues smultaneoudy if you are going to make the best gains both environmentally and from an
agricultura productivity point of view.

Mr YOUNG — That iswhy from a catchment management strategy context we have taken the view that
s0il hedlth isthe issue and arresting soil health decline means that we have to deal with the issues where they occur
in stu around the region in the first instance. So it redlly is about managing al those elements and managing all
those factors together, or priorities where they occur.

Mr SEITZ — John, you were saying earlier that it is about farmers talking about productivity and
economics. When do they start redlising that productivity is costing them money and that they need to do
something about the soil? At what level or at what stage?

Mr YOUNG — That isagood point, but | think the primary driversin terms of addressing those soil
heslth factorsin this region certainly are related to agricultural use. We do not see demonstrations of significant
on-site impacts on the environment through the vegetation issues, nor for that matter are we seeing, other than
secondary sdlinity issues pertaining to the environment off-site. So it is very much about managing the land for its
productive values and ensuring that those productive outputs are sustainable.

So when we come back to what we have described in the strategy as soil health issues and practice, it is about
getting best practice in terms of managing the soils for productivity in the sustainable context — of maintaining the
soils, maintaining the productivity et cetera. All those things are hopefully dealt with together, even though the
trigger point for the land-holder in determining whether he applies some investment through liming or through
some other strategy to arrest acidity or some other aspect of soil hedlth, is going to be driven by his ability in his
economic environment and the marketplace to be able to recuperate that investment.

But the message we are trying to get out to the land-holders, predominantly through the concept of the Topcrop
extension, isthat you have to manage the soil for al those factors and for soil health generally rather than just soil
€CoNomics.

Mr SEITZ — How do you do that? Do you do it through field days or seminars?

Mr YOUNG — Pretty much the concept of Topcrop extension, which is coordinated through the
Department of Primary Industries here and the field officers in working with land-holders themsalves. Roger
mentioned a number of locations around the region where Topcrop groups work together to share their ideas and to
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share their failures as much as their successes aswell. They work with the support and assistance of one or two of
the departmenta officers to add to the information and to grow their abilities to improve their management and
approach and to maintain best practice. So it is very much a group type activity, not unlike the Landcare group

concept.

Mr SEITZ — You mentioned the word ‘legkiness' before. Does that mean that if | am down the dope and
the land-holder up the dopeis not doing his job properly | will finish up with al his contaminants on my soil,
especidly the subsoil?

Mrs COOTE — There are not many dopesin the Wimmera.

Dr ARMSTRONG — | suppose you could look at alarger scale than that. If | were a South Australian |
would argue that Victorians and New South Wales people are pretty big contaminators of their systems, so it
depends on what context you put it in— whether you are talking about large catchment issues or smaller farm
issues. A lot of mgjor problems with soil salinity, for example— aclassic example— isfarm practices, so in terms
of the Wimmera and the upper catchment we are not sure but we think that most of the salinity problemsin the
Wimmera originate from the upper catchment. Farmers there can be unaware that what they are doing ishaving a
negative impact on what might be affecting not only their neighbours’ land but land 100 kilometres away. Acidity
is different from that point of view because it islocalised on farms, so you can manage acidity on a
paddock-by-paddock basis. But again alot of those processes are very dow, so it takes from 20 to 50 yearsto
occur.

Going back to your earlier question about how people can manage those problems, you need to break that up into
various stages. Thefirgt is. are there tools around so people can recognise that they have a problem, and that is not
aways obvious. With alot of issues, particularly environmental issues, people do not recognise that thereisa
problem until it is glaringly obvious and it is probably too late to do something about it. The next criticl stageis:
once you identify thereis aproblem, can you do something about it? In the case of acidity we would argue that you
do what the rest of the world does— just add lime, as Smple asthat. But the real crux for most Australian farming
systemsis what John hinted at: can farmers afford to do something about it?

Farmers are businessmen. No farmer wants to see hisland or his neighbour’ sland or his community’s lands
deteriorate, but it is about price economics. That iswhy | raised the issue earlier that if you arein an extensive
livestock system, say sheep grazing, in the last 10 yearsin particular there has not been alot of economic
opportunity to put a huge amount of money back in the form of lime. If you go to a more intense system such as
viticulture, which isright at the opposite end, the value of land needed to set up a viticulture system is about

$30 000 a hectare. Lime is a piddling amount of money in terms of the overall context. If you have to spend $500 a
hectare for lime on your soil for viticulture it isnot abig issue. If you are a sheep grazier in the southern Wimmera
your land is probably not worth more than $1000 a hectare, so it isavery complex interaction.

MsLOVELL — I believe acogt-sharing arrangement for the management of soil hedlth in the catchment
has been proposed. Correct meif | am wrong, but | believe that land-holding is 60 per cent, agribusinessis 10 per
cent, the state government is 20 per cent and the federal government is 10 per cent. Has the CMA estimated the
total cost of managing soil health care?

Mr YOUNG — | cannot answer that, Wendy. | do not know that we have currently. We did attempt that
in the first generation of the regional catchment management strategy in 1997, but | do not remember the numbers.
| guess the annua expenditure on soil-related grants would be of the order of $150 000 to $200 000 this year, so it
isnot alat; and the uptake is that trigger factor to the expenditureif you like. Most of the uptake of grants, what we
call land protection incentive scheme grants, has in recent years related to issues of salinity on farms and treatments
to arrest that either immediately locally or off site. | do not recall from memory in the last 12 months very many
grants to land-holders in respect of addressing particular soil hedlth issues directly. | cannot give you afigure on
that.

MsLOVELL — Do you know if al thoseidentified parties have signed up to the plan?
Mr YOUNG — To the Strategy?
MsLOVELL — Yes, to the Strategy.

Mr YOUNG — Thereisno norma signing for community people, but the engagement process certainly
covered avery wide cross-section of stakeholders, and we did meet with al those. In particular the VFF, for
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instance, was represented in each of the working groups that we ran throughout the development of the Strategy
process and offered comment on the draft strategy that went out last month. Not agreat deal of comment was
received in terms of those issues other than that. Because there was nho comment we have assumed that that means
no comment, No support.

A lot of thework that was done has come through from the soil health area through the Department of Primary
Indugtries, asit is now called, the Topcrop groups and of course Landcare people, who are generally farmersfird. |
guess our Sign-off process for the community is, firstly, the workshops we run, engaging representatives of their
groups and individuals as they fedl the need, and secondly, the public consultation process.

The CHAIR — Y ou talked about some work that was done by Allan Curtis. Would we be ableto have a
copy of that report?

Mr YOUNG — | can makethat available, yes.

The CHAIR — My other quegtion is around perennid pastures. Encouragement of the use of those has
been identified as a high priority. Can you go through why that has been a priority and what steps have happened in
thelast 12 months to get more perennia pastures sown?

Mr YOUNG — The gpproach to the use of perennia pastures in the Wimmera has been predominantly at
recharge, reducing the recharge of water to the water table salinity. The areas where perennid pastureis
encouraged are certainly targeted within those areas as mapped and are identified generally speaking in the upper
catchment. Roger made reference to that earlier in that the genesisfor salinity transport in thisregion at aregiona
scale comes from our those upper catchment recharge aress.

There have been sdlinity grants— that might be what you were referring to — for the establishment of perennial
pastures in the upper catchments of the Wimmera and predominantly acrossthe inland dopes of the Great Divide
through centrd Victoriaaswell for quite some years and that continues. We are keen in this region to pursue the
uptake of lucernein that context because that services the best need of water use because of its degp-rooted nature.

But | believe there have been some technica difficulties, and Roger is probably better attuned to those than me, in
terms of the ability to sustain this throughout some of the areas, so there are still some issues to be solved. But
certainly that isamajor promotion in terms of the use of lucerne and perennia pasture, and even more recently
work being done by Southern Farming Systems looking at the expanded use of native pastures.

Dr ARMSTRONG — | suppose theissue of perennia pastures just goes back to the leakiness of the
system. Y ou had avery public example in Western Australia wheremuch of the current vegetation there has
greater potential for recharge, and it isthe same for acidity. If you go to a cropping-fallow system where you have
predominantly annual species and when you have that sort of mismatch between plant growth, which tendsto bein
gpring, and water availability and minerdisation in terms of acidity which tends to be in winter, you have a
mismatch between the system and that is when the system becomes leaky in terms of nitrate or water. So perennia
systems tend to overcomeit.

Just anote here; dl perennia systems are not necessarily the same so | did some work in the Mallee, looking at the
subsoil limitations. A lot of the perennials there, rather than being deep rooted mostly have root growth in the top
soil because the subsoil istoo hogtile for root growth. So thereis anote of caution there: do not treat al perennia
systems the same. We sugpect — we are not sure— that some of the problems we had with lucerne may be
because it is not adapted to our subsoils here, so it is actualy not deep rooted in this context, whereas alot of native
grasses and things like that appear to be okay.

Mr DRUM — Thisisthefirst time we have heard the term * sodification’ or soil sodicity. Can you just
explain that one to us?

Dr ARMSTRONG — Soil sodicity isjust a high amount of sodium in the soil within the exchange
complex. Eighty-Five per cent of the soilsin Victoria are classified as sodic just because of the geology. Areas like
this have been under marine deposits severd times over the millennium. We are effectively low rainfall, high clay
S0 that sodium cannot be leached out of the soil. Sodium impacts on soil because it destroys the soil structure. What
isagood example? Parts of southern Victoria have that, you know, really cracking, sticky, mucky clay?

Mr DRUM — Yes.
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Dr ARMSTRONG — These aremost likely to be sodic clay whereas the reverseislow sdt. Cracking
clays particularly are non-sodic at the surface; they have beautiful soil structures, water infiltrates readily and plants
grow.

Mr DRUM — And you say that has been the no. 1 priority at the moment?
Mr YOUNG — Sodicity has been.

Mr DRUM — And the approximate cost of lime in this region? As you say, we heard up in the north-east
that it is expensive because of the cartage codsts. In thisregion?

Dr ARMSTRONG — There is not much sold commercialy around here. It would be much dearer thanin
the north-east because it has to come from across the border. Asyou say, the big cost of limeis the cartage cost.
Lime itsdf is not inherently expensive.

Mr HILTON — Y ou mentioned climate change as being one of the issues. Have you seen any evidence
of that, and if you have, what are the implications for soil acidity?

Dr ARMSTRONG — | would argue that it is a dangerous approach to ask if we have actualy seen
climate change because every hot summer someone talks about climate change. | believe that undoubtedly the
world has experienced climate change. Y ou just have to look at the long-term records. The question, and where
opinions differ scientificaly, isin the rate of that change. | was talking to John about that before we came in here,
The Augralian Greenhouse Office predictions are talking about a 30 per cent decreasein rainfdl in the next
50 years and a 2 degree or 3 degree increase in temperatures and therefore a concurrent increase in evaporation and
implications. Thereis going to be less water around particularly when we need it, which isin winter in terms of
crop growth and aso run-off. | think the implications of that from my perspective are going to be a steady
movement of more intense agriculture and cropping out of the northern areas of Victoria, from the Mallee towards
the south.

There has been ahuge expansion in terms of cropping in the southern Wimmera and the higher rainfall zones of
Victoriain the lagt five years, which has corresponded to the drought. What we call dry seasons are getting more
frequent and longer term; and when we talk about longer term, it is 20 or 30 years. But if you expect to see climate
change tomorrow, you are probably going to be disappointed. | think alot of thought is being given to how we can
manage those changes. As| said, there will be alot more cropping in the southern aress of the state, whereas
traditionally cropping was confined to the northern aress.

Mrs COOTE — Given that you said you have the Topcrop program, and indeed you said that in soil
health decline one of the actions was to promote, and then over the page on the next dide one of the things that you
showed under solutions was to do nothing. How entrenched in the Wimmera s that do-nothing culture?

Dr ARMSTRONG — | suppose you haveto put it in adifferent context. | am a Queendander. | suppose
what surprised me about the Wimmerawas that it is a very conservative area. Thisis one of the more traditional
cropping areas in Audtrdia so thereis avery strong capacity to respond to changes, including financia capacity —
or therewas prior to the drought — whereasin areas in the southern Wimmera, where educetion levels are
probably not so high, farmers are interested in land but there are financial implications. If you were living off a
wool cheque you would not have made alot of money over the last 10 years so there is just not the financia
capacity to respond to it. But | have not met too many farmers who, if they are given the knowledge and the
financia opportunity, will not do something to directly improve their productivity.

Mrs COOTE — So given that large cropping area, say outside Rupanyup and Minyip, owned by the large
corporations, are they more amenable to change and looking into adapting and taking on board your Topcrop and
promotion programs?

Mr YOUNG — Perhaps | can comment that | think the drivers are there for them to do that. If they can
see the benefit both financially and otherwise in adopting best management practice they will avidly accept that
provided they are convinced that the practice is appropriate to proceed, whatever it is, to dea with soil acidity, sail
sodicity or any of those soil health issues, and that applies across the board. | think some of the performances of the
larger properties have demonstrated that that is very much the way to go in sustainability aswell as economics.
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Dr ARMSTRONG — It really gets down to economics. It is very easy for researchers who dream up
good solutions but who do not have to fork out the money themsdlves to make those changesto criticise
land-holders and say that they do not like those changes.

Mr YOUNG — A very good example of that momentum is the Birchip cropping group which is driven
by farmers. The whole purpose of that group is to aspire to best management practice and change as required by
economics, science or the environmenta circumstance. The growth of the Birchip cropping group and the Southern
Farming Systems demongtrates that.

Mrs COOTE — We are seeing the Southern Farming Group later in the week.

Dr ARMSTRONG — It isthekey point for al farmers these days; it is not seen as a case of
environmental benefits or productivity benefits. All our best management strategies are often based around
simultaneous win-win situations, and that way you get adoptions in terms of financial gain and environmental
outcome.

MsDUNCAN — Again, this CMA drategy talks about finding aternativesto lime and gypsum for
dedling with acidity. Isthat aso about economics, about finding a cheap dternative, or is there a problem with the
continued gpplication of lime?

Mr YOUNG — | am not sureif | understand where you are coming from. Certainly the economics of the
gpplication of lime are critica in terms of the industry, whether it is grazing or cropping. It determines whether you
doit.

MsDUNCAN — So the desire to find an dternative is not so much areflection on lime but more about
the economics?

Mr YOUNG — Yes, and perhapsin some of the lower productive areas, particularly on the dopes of the
upper catchment, the change in land use from traditional grazing to horticulture, principaly viticulture, is bringing
about an dternative.

Mr SEITZ — Changing the direction, we talked about private land-holders and productivity and
economics. If we do nothing and the acidity continues, isit likely to have an effect on our water streams and public
lands?

Dr ARMSTRONG — In the Wimmera?
Mr SEITZ — Onthe environment, yes. | am talking about even in 60 yearstime.

Dr ARMSTRONG — It will affect dl environmental issues, but in this case what we have to address first
issdlinity or acidity. To give agood example, a huge amount of work on acidity was funded in Wagga by the then
Austrdian Wool Corporation in the late 1980s, early 1990s, but out of the blue came sdinity. In terms of public
infrastructure salinity is having a much more negative impact than acidity at present. But it isal those issues, yes.

Theimpact will vary from region to region. For example, the grestest impact of acidity will bein high rainfall areas
where the soils are naturally more acid but aso more poorly buffered from a pH point of view; but there will be
other areas such aslower rainfal areas, more clay soils, where rates of acidification will be much lower and |
suppose in terms of overdl prioritiesit will not have a huge impact.

The CHAIR — Is soil testing something that farmers do routinely?

Dr ARMSTRONG — It varies. They are strongly encouraged to do it. The reasonsit is not more widely
undertaken are, firstly, probably because of costs; and secondly, say for something like phosphate testing, which is
probably the second or most major nutrient fertiliser input there, the findings made from phosphorous testing of
alkaline soil compared to those made from traditiona soil are very inaccurate, so that has created a bit of cynicism.
But | would say if you look at the long-term trend, without doubt there has been a steady, significant increasein the
number of farmers undertaking soil testing and using that as part of their paddock and property management.

Mr DRUM — Roger, did you say that some of those tests have been inaccurate?
Dr ARMSTRONG — Yes.
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Mr DRUM — Are they undertaken by farmersin conjunction with acommercia company?

Dr ARMSTRONG — Almost inevitably these days because of the integrated nature of farming the
commercia companieswill undertake it, and that commercia testing could be directly through the fertiliser
companies, and they would obvioudy like to encourage soil testing because they will then give arecommendation
to add more fertiliser; or increasingly farmers are looking for private guidance from independent people who only
take soil tests for themselves and then give independent advice about the best strategy in terms of fertiliser use or
soil renewd such as gypsum.

Mr DRUM — Thereisadgnificant cost factor there too, isn't there, between getting an independent
agronomist to do it as opposed to getting a commercid fertiliser company to do it for you?

Dr ARMSTRONG — Thereisroom for that. | do not know, but | suspect fertiliser companies would
probably offer that sort of test at cost price or at adightly reduced price if they were going to make up for it by
increased fertiliser sdle. But | do not know the facts. | am not privy to that.

The CHAIR — If | can go back to where | was with the soil testing: the farmer wants a soil test done, and
itislikeif | have ablood test done— it might tell me | have glandular fever but it will not tell me that | am
pregnant, depending on what test is carried out. Are soil tests the same? Do you actualy have to look for acid soil,
or do you look for auminium, or phogphate or something else? Does one test tell you everything thereisto know
or do you have to identify what you are looking for and they test for that?

Dr ARMSTRONG — Generaly soil tests can be specific. Factors such as pH, or sdinity or phosphate
can be relatively smple. Part of the problem with cogting is that you may take one soil sample but thereisawhole
range of different procedures for analysing that soil. Work is being undertaken, looking at extractants or
methodol ogies where you can combine soil tests, for the same reasons they do it in medicine — because of
potential cost savings. Unfortunately not as much money is spent on soil testing as on medicine so the advances are
not so quick.

The CHAIR — So the tests that you were saying were inaccurate and unreliable were around the
phosphate?

Dr ARMSTRONG — What wefind is that some soil tests for phosphorous on akaline soils are not very
accurate. Mogt of the tests were developed for acid soils, so in terms of the context of thisinquiry they are
reasonably accurate, such asin Colac. We have found there was a natural tendency for people to assume they could
take those tests and use them on different soil types, and they were not found to be very accurate.

The CHAIR — Thank you very much for your time.
MrsCOOTE — It was very interesting. Thank you.

Witnesses withdrew.
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The CHAIR — Welcome Bill. All evidence is taken under the provisions of the Parliamentary
Committees Act and is protected from judicia review. However, any comments made outside the precincts of this
hearing are not protected by parliamentary privilege. All evidence is being recorded by Hansard and next week you
will receive a proof verson of the transcript. As| explained to you before, perhaps you want to make some
comments and then take questions.

Mr OWER — | was contacted last Friday by Mr Sid Cramer, who is the organiser for the VFF, asking me
if I would have time to come and meet with you today in this forum. | was not briefed before on what the inquiry
was about, but | have made afew inquiries since and to the best of my knowledge the occurrence of acid soilsin
the Horsham didtrict or the Wimmera region — where you are as the present time — is not widespread. In fact, one
of the few instances of a severe area of acid soils would be on the southern fringe of what we know asthe Little
Desart, which isto the north-west of here, or north-west of the township of Natimuk to the west of us. Apart from
that | am not familiar with any other areas of any size where soil acidity isaproblem.

The areato the south of the Little Desert tends to have lighter, sandy-type soils, which in themselves are rather
difficult to trest because they can sometimes go hand in hand with a problem that we call non-wetting sand. There
are anumber of ways that farmers can treat non-wetting sand with a view to clay topping or spreading clay over the
soil and then allowing the clay or the heavier loam soil to mix with the sand. It will therefore hold moisture and can
be treated with things like clovers, which will reduce the acidity of the soil and build it back up to either aneutral or
an akaline state. Gypsum is sometimes used as well in soils that are not non-wetting to get a better penetration of
water. But | would not regard soil acidity asamajor factor in this particular area.

| do not know that | need to comment any more unless there are some specific questions.
The CHAIR — Okay, we will take some questions.
Mr HILTON — Bill, you say it is not a problem now, but do you see it being a problem in the future?

Mr OWER — | rather doubt that it isamajor threat: | do not seeit asamajor threat at the present time. |
heard the good doctor talking about soil testing, which is becoming afairly common practice amongst farming
people these days, and whereasin someingtances they are not terribly accurate | think that farmers are getting a
pretty good handle on what the soils are and the condition that the soils are in. Farmers have alot of very good
technical knowledge these days, not only from the departmenta agronomists and people who are very skilled but
most of our grain growers in private enterprise these days have an agronomist working from a commercia
company who gives them very good advice. | would say that the condition of soils generally speaking tends to be
improving in the arearather than depreciating.

MsLOVELL — Bill, you said that the area around the Little Desert was the worst affected area around
here. What types of agriculture is happening around that area?

Mr OWER — The southern edge of the Little Desert tends to be light, sandy loam-type country. Itis
being used for both cropping and grazing. | am not persondly very familiar with the extremities of that acidity
problem, but on the southern fringe of the Little Desert thereis dso someirrigation from underground water, with
some irrigators growing things like potatoes — thisis further west in the Minimay and Neuarpurr areatowards the
South Augtralian border, and back this way, where they perhaps grow some clover seeds and other crops. Soitisa
mixture of dryland and irrigated farming. It is a mixture of cropping and grazing, and that principally coversit.

MsLOVELL — What measures are the farmers there taking to address the acidification?

Mr OWER — As| said, one of the biggest problemswith acidic soilsin that areais that they tend to be
the sandy-type soils, and one of the problems you get with some sandy soilsis anon-wetting fault. When | say
non-wetting sand, it does not matter how much rain you get, the moisture tends to go through that sand and does
not lodge there; it goes through to the heavier clay soils below. So if you are going to treat acidic soils with things
like clover, which tend to build up the alkalinity, you need to treat those soils so that they will hold the moisture.
They do that by clay topping or taking heavier soil from another part of the property and spreading it across the
sandy soils. That costs at least $100 per acre to do; it isamaor expense. After that heavier soil has been mixed
with the sandy soil, it will hold the moisture when it rains and you can then plant a crop or establish a pasture there
and it will grow because the moisture has been retained around the roots of the plants. That way the acidic problem
can be not eliminated but improved by building up the akalinity.

Mr SEITZ — You seem to meto be avery experienced sort of person— —
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Mr OWER — Don't let mefool you! Y ou had alot more experience herein the two previous gentleman
than in mysdf. | am very much alay person, as| said to your Chair.

Mr SEITZ — WEéll, that iswhat | coming to. Y ou are from the university of hard knocks and the question
| want to ask is: in the 1950s and the 1960s the then Premier, Mr Bolte, was handing over some of the Little Desert
to be cleared and used for farming, so over the years the land has been used in different ways. Some of it has been
used over the last 60, 80 or 100 years for the traditional European way of farming. Can you just elaborate on that
even from your own knowledge? In this region how long has some of that land been farmed?

Mr OWER — What you are suggesting is that this goes back to the days — —
Mr SEITZ — Soldiers settlements and stuff like that. That was happening in the 1950s, right?

Mr OWER — It goes back to the days of Minister McDonald, who had avision to open up afair area of
the Little Desert for farming purposes. In fact, some of it was done. A number of subdivisions of parts of that land
were given up for settlement back in the 1950s and 1960s. It was stopped, however, because people could see it
would lead to a degradation of the environment. Some of that country was probably best left asit is under natural
bush than cleared for farming practices.

| guessthat is part of the problem. Those lighter soils are very fragile and they tend not to be terribly productive.
That has changed in the last 10 yearsin particular, when the use of underground water in west Wimmerain
particular has been used to promote irrigation, both by the centre pivot irrigators and by other means. | do not think
there can be any argument with the fact that that subdivision and opening up of land in the Little Desert went only
so far. It probably if anything went a bit too far in my personal opinion before it was stopped. But the soil isfragile.

One of its biggest problems with that light sandy soil is that your level of inputs has to be kept up to afairly high
level to keep productivity because when it rains that light soil tends to leach most of the things that you add to the
soil out of the soil. It washes out and washes through. With fertiliser you need to keep putting it on regularly
because the rain tends to wash it through and dissipate, whereas the heavier soils like we have around here have the
ability to hold that fertiliser for quite sometime. That isthe difference. | might not have answered your question for
you.

Mr SEITZ — No, you have. If | can extend it abit further, we had the settlers here and the squattersin
this area around the region. How long had they been farming here in this traditional European way of farming
before they changed to the modern machinery and the great broad acreage farming?

Mr OWER — The property where | live just out of town was taken up in 1845, so white man came here
in the early 1840s, The township of Horsham was settled in the late 1840s and since then the area has been farmed.
Of courseinthe early daysit was ‘5 acres here and 10 acresthere’ type of thing, using a horse and later horse
teams. | guess farming became mechanised very much from the 1930s on. The 1930s, 1940s and 1950s was the
mechanisation erain farming with the introduction of tractors and bulk handling and that type of thing and farms
moving to much greater acreages.

Y ears ago most of these areas here were surveyed into 320-acre properties or smaller, and they were regarded as
being sufficient to be able to raise afamily and probably employ ancther working man with afamily. Astime went
by those farms became 640 acres, then 1000 acres and now 2000 acres and sometimes a farming family here would
look at 3000 to 4000 acres as being aviable farming areafor, say, afarmer and son. That is one of the tragedies, |
suppose, for the country insofar as where an area of farming community might once have held 300 or 400 people,
today it might hold 20 or 30.

Mr SEITZ — | will finish with my last point: does the introduction of that heavy machinery add to the
degradation of the soil compared to the conventiona or origina farming methods?

Mr OWER — | would not have thought so; quite the contrary, especially in the last few years with the
movement into very sophisticated farm machinery using things like satellite location devices which can tell farmers
all sorts of things about the condition of their property and where their better yields are coming from. The advent of
the spreading of gypsum on some of our soils has certainly improved the profile of our mixed and red soils and
generaly speaking the farms are not being worked anywhere near as much asthey used to be. We have things like
minimum tillage these days, chemical falow rather than conventiona fallow where the land is sprayed; the weed
growth is killed to retain the moisture rather than having the weeds growing, taking the moisture out of the ground.
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| think the farming methods today are much better for our soils than they were back in the days of dower, older,
smaller machinery, or even back in the days of horse teams.

The CHAIR — Do you know the cost of lime locally?

Mr OWER — | do naot, | am sorry. | know Kalari transport from Portland brings alot of lime up to this
areafrom Bdlarat, the Western District area, but | do not know what the cost per tonne would be spread on the

property.
The CHAIR — Do you know whether farmers have any problem in accessing the lime?

Mr OWER — | would not have thought 0. Again | do not know of any reason why they should because
limeis advertised as being readily available from the Western District around Ballarat and west of Bdlarat, through
that areathere.

The CHAIR — What are your views on the Wimmeraregiona catchment strategy? It highlights the need
to better match the land use with management practices and the underlying land class, like the soil type and the
dope and the aspect, Smply to better manage and better protect the soils of the Wimmera. Can you give me your
views on that strategy?

Mr OWER — What you have just said isavery generd, broad-brush typething. | certainly would not
argue with it. It does not matter how well something is managed, you can alwaysimprove onit, | believe.
Specifically what are they talking about? Are they talking about the erosion problems of the upper Wimmera
catichment area or are they talking about use of livestock on country which is probably prone to wind erosion and
that type of thing?

The CHAIR — Yes, and | think moving from pasture to cropping and perennid grasses so that we are
improving the productivity by changing the land use and improving the ability of the farmer to make aliving by
further intensifying the land use and management practice.

Mr OWER — There are certainly some soilsthat possibly need to be cultivated very little, and we are
getting back to those lighter soils again which are very fragile. One of the things we introduced in this country years
ago which does help that light sandy soil agreat ded isagrass caled veldt grass, which is a native from South
Africa It isadeep-rooted grass which farmers can establish in light soil, and the root system is so strong that it
holdsit and stops it from blowing and disappearing. | have seen some instances where country that has been well
established with veldt grass has been cultivated and that veldt grass cover lost, and with the opening up of the soil it
does lead to some wind erosion, certainly. But | do not think that is a practice which is widespread.

Most farmers these days are conscious of the fact that they must look after their soils because the soils ook after
them; and as | say, with the advice that they have these days both from the departmental point of view and a
professiona point of view with their own agronomists who are retained commerciadly | think that they cometo a
fairly good baance of what they can do with their various soil types, and they do not tend to abuseit.

MsLOVELL — Bill, you mentioned about veldt grass and the deep rooting system on it. Has there been
any other experimentation with other deep-rooted grasses like phaaris or something like that?

Mr OWER — Phaarisis certainly used in lighter soilsaswell. The veldt grass, | think, was favoured
because it was much easier to establish than phaaris. Phaarisis not an easy grass to establish in some pasture
Situations, depending on climactic conditions, and again | think the veldt grassis alittle easier to establish in those
non-wetting sands where phalaris would be very difficult indeed; but once that clay was mixed with it phdaris
would probably be agood aternative insomuch asit would perhaps be a bit more flexible in terms of its suitability
to livestock. Livestock like veldt grass but they probably like phalaris even more in some circumstances.

The CHAIR — Thanks very much, Bill. Thanks for your time today.

Witnesswithdrew.

2 September 2003 Environment and Naturad Resources Committee 170



