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Next Meeting

‘Mouse in the House’

Venue

Stefanson Theatre, Rosworthy Campus

Date

WEDNESDAY 28th September

Time

7.30 pm

Speakers
Australian Centre for Plant Functional Genomics
This talk will cover the ACPFG charter and talk about specific projects such as drought/salt
tolerant cereals
Mouse Update – Rohan Rainbow

Something to think about from Jon Sanderman……
Over the past two years, it has been hard to pick up a newspaper without a headline referring to
soil carbon as our climate saviour – the proverbial win-win situation. Within the agricultural
community, the potential to get paid for doing something that can also help increase
productivity, profitability and sustainability has obviously stirred a lot of interest. Improving
organic matter levels in soil to enhance agricultural productivity is an idea nearly as old as
agriculture itself. However, the idea of purposely and permanently increasing soil carbon levels
to mitigate climate change is in its infancy. As such, the scientific community is just beginning to
understand the complex interplay between agricultural production, climate, soil properties and
soil carbon sequestration.
This topic will be discussed at the Carbon in Soils Workshop.

Grain growers from across Australia join
GRDC webcast
The Crop Science Society of SA and the Paskeville Agricultural Bureau combined to hold a
meeting at Paskeville on 24th August. As part of the meeting the GRDC webcast on wheat
breeding was broadcast to the gathering. The report of the webcast below was published on the
on-line news service ‘Farm Online’.
29 Aug, 2011 12:55 PM – Farm Online (Fairfax Media)
High yielding wheat varieties that are drought and frost tolerant, disease resistant, efficiently use
nutrients and contain desirable end-market characteristics are well placed to be fast tracked in
Australia’s wheat breeding system.
Grain growers participating in Australia’s first ever online wheat broadcast were told their
GRDC levies were making a valuable contribution to increasing breeding advances in this major
crop.
GRDC Managing Director John Harvey was joined by seven panellists in a live national
discussion hosted by GRDC as part of the Wheat Breeding Assembly held in Perth this week.
The discussion was broadcast live to 12 wheat growing locations in Western Australia, South
Australia, New South Wales, Victoria and Queensland, where groups of growers and industry
stakeholders met to view the broadcast and ask questions live of the panel using SMS.
Issues raised ranged from the need to simplify collection of end point royalties (EPRs) to the
importance of using genetic modification technology in conventional breeding systems.
Mr Harvey said the major challenge facing the wheat industry was getting new varieties to
market in a timely manner using latest technologies from Australia and across the globe.
“GRDC is investing heavily in pre-breeding science, including gene and germplasm assessment,
and developing expertise to support commercial breeding programs,” he said.
“Australia needs to deliver new varieties and production systems that will improve drought, frost
and salinity tolerance, disease resistance and boost grower productivity and profits.”
The importance of finding a quality, milling grade wheat for high rainfall zones was reiterated to
the panel by grain growers in Victoria and South Australia.
Growers in northern NSW were particularly interested to know more about the relationships
between resistance to crown rot and root lesion nematode.
They also questioned whether genetic gains in wheat could be accelerated with or without the
use of GM technology.

The panel agreed that GM was just one tool in the toolbox and this technology would not be the
only solution to lifting wheat variety productivity.
From SA, growers questioned the panel about the level and collection of EPRs.
Mr Harvey said the EPR system underpinned commercial wheat breeding in Australia, ensuring
overseas investment and the release of high performing varieties to growers as quickly as
possible.
He said industry was considering streamlining the collection of EPRs and options for automatic
deductions at point-of-sale.
WA’s central wheatbelt farmers were keen to pursue with the panel how fertiliser costs could be
reduced by genetically improving crop nutrient use efficiency.
Panel members indicated that there were breeding lines showing potential to slash fertiliser
applications by up to 30 per cent while maintaining existing yields.
The live broadcast was an initiative to give growers in regional and remote locations the
opportunity to interact with wheat breeders, researchers, biotechnology companies, bulk handlers
and other growers about the future of Australia’s most important food crop.
Mr Harvey said GRDC was looking at a range of new technologies to help it engage with
growers and tap into their issues and priorities.
“To have a conversation with growers sitting in Lake Bolac in Victoria, Goondiwindi in
Queensland, Lake Grace in WA, Trangie in NSW and Paskeville in SA at the same time is
something we have not done before and opens up new ways of engaging with our levy payers
and seeking their input and feedback,” he said.
“While it was extremely useful to discuss the future of wheat breeding and GRDC’s involvement
in pre-breeding, it may be that we can use this technology to canvass other issues in the future
and allow GRDC to engage directly with growers in remote locations in a very cost effective
way.”
The broadcast will be available for download as a vodcast at www.grdc.com.au by COB
Thursday August 25.
Panel speakers included:
• John Harvey, Managing Director, Grains Research & Development Corporation (GRDC)
• Dr Steve Jefferies, CEO, Australian Grain Technologies (AGT)
• Professor Peter Langridge, CEO, Australian Centre for Plant Functional Genomics (ACPFG)
• Dr Jeremy Burdon, Chief, CSIRO Plant Industry
• Dr Narelle Moore, Technical Marketing Manager, CBH Group - CBH Grain
• Andrew Fowler, grower from east of Esperance, Executive of South East Premium Wheat
Growers Association (SEPWA)
• Andrew Weidemann, grain grower from Rupanyup Victoria, GPA National R & D
Spokesperson, President of Victorian Farmers Federation’s (VFF) Grains Group
• Rob Hall, General Manager Bioscience, Bayer CropScience

Brome grass behaviour and management
Sam Kleemann, (University of Adelaide)

Background
Brome grass has been infesting crops for many years. However, its status as a troublesome weed
in cereal crops of the mid north of SA has been on the rise in recent years. This well-adapted
weed has increased in prevalence with the growing adoption of no-till farming and with
intensification of cereal-based cropping systems (i.e. wheat on wheat) where few effective
herbicides are available for control. In crops and pastures, this highly competitive weed can
markedly reduce productivity, with seeds contaminating grain samples and causing injury to
livestock. Brome grass competing early in wheat at a density of 100 plants/m2 can reduce yields
by as much as 30-50%.
The two main species of brome grass commonly found infesting crops are Bromus diandrus and
Bromus rigidus with accepted common names of great and rigid brome. Both species have
similar appearance in early vegetative stage of growth (i.e. hairy leaves and stems), but they can
clearly be distinguished at the reproductive stage upon examination of the panicle or
inflorescence, with B. diandrus possessing a looser or nodding panicle in contrast with the erect
or rigid panicle of B. rigidus.
The dominance of B. rigidus in crops on the EP & YP of South Australia has been shown to be
related to its slow dormancy release which allows for greater persistence with late germinations
evading control and invariably infesting crops. By contrast, B. diandrus shows a rapid release
from dormancy, which ensures high germinability of the species upon opening rains and
subsequent control with knockdown herbicides. However, growers in the mid north of SA are
reporting an increase in B. diandrus in crop, which has generally been thought of as the less
troublesome species of brome grass.
Consequently, studies have been undertaken at Roseworthy & Waite Campus to examine the
mechanisms responsible (e.g. dormancy status) for the increasing prevalence of brome grass spp.
B. diandrus in the mid north of SA. Potential management strategies are also discussed.

Aim
To investigate the germination behaviour and seed dormancy of brome grass (Bromus diandrus)
populations from the mid north of SA and provide information on control.

Method
Brome panicle samples were collected from within crops (C) and along fence-lines (F) at 3
locations from the mid north of SA in the spring of 2010. Examination of the callus scar
(detachment point on underside of seed) confirmed that populations (SA-1C, SA-1F, SA-2C,
SA-2F, SA-3C & SA-3F) of brome grass were B. diandrus. Seed of the populations was stored at
25°C in the dry and then used to assess the rates of dormancy loss after germinating in soil trays
in the field from April to August (2011) at Roseworthy. A controlled cabinet study was also used
to examine the effect of chilling (cold requirement) as a means of releasing seed from dormancy
with the seed of 2 populations (SA-1C & SA-3C) exposed to different durations of 5°C before
returning to germinate at 20/12°C in continuous darkness. A population of B rigidus collected
from the Yorke Peninsula of South Australia (SA-4C) known for its high level of seed dormancy
was included for comparative purposes.
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Figure 1. Percentage germination (%) of in-crop (SA-1C, SA-2C & SA-3C) & fence-line (SA1F, SA-2F & SA-3F) populations of B. diandrus from April to August. Note germination was
undertaken in soil trays in the field at Roseworthy.
All populations collected from in-crop (SA-1C, SA-2C & SA-3C) showed higher levels of seed
dormancy in comparison to fence-line populations, taking until June to release from dormancy
and germinate (Figure 1). This is in contrast to earlier research from WA and SA where
populations of B. diandrus regardless of seed source (i.e. in-crop & fence-line) showed little or
no seed dormancy with near complete germination (100%) by as early as February. It appears
that farmer management (i.e. high levels of pre-sowing control) has selected for more dormant
in-crop biotypes of brome grass. Furthermore, given that germinability of in-crop populations
(SA-1C & SA-3C) increased with both gibberelic acid and chilling (Figure 2) it appears that seed
dormancy is under strong hormonal control (i.e. control at embryo level). In the field this means
that the dormant brome grass requires not only moisture, but a period of colder temperatures to
germinate. Therefore larger germinations of brome would not be expected until cooler moist
conditions in late autumn-early winter which encourage a break in dormancy. High dormancy
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and chilling requirement in brome grass would enable these populations of B. diandrus to avoid
knockdown herbicides and germinate in crop where control options are far more limited.
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Figure 2. Effect of chilling duration (i.e. exposure to 5°C) on seed germination of populations of
brome grass (SA-1C, SA-3C & SA-4C). Note responsiveness of 2 of 3 populations with
complete germination (100%) following <5 days of chilling.
Given the protracted germination of these B. diandrus populations, seedbank carryover from one
season to the next would be expected to be greater than the 5-10% reported for less persistent
populations from SA and WA assessed back in the mid 80’s. For example, seedbank carryover
has been shown for B. rigidus to be as high as 30%, with seeds remaining viable on the soil
surface for up to 3 years. Such high levels of persistence for seed of both brome grass species
means that, if control is to be effective, it must be undertaken over successive years in order to
deplete the weed seedbank.

Interpretation
An integral component of the brome grass integrated weed management (IWM) plan should be a
robust crop rotation ensuring at least 2 consecutive years of management to deplete the
seedbank. For example, a break crop such as a pulse or canola where triazines or glyphosate (i.e.
Roundup Ready) and Group A herbicides (i.e. Targa, Verdict) can be used, followed by
Clearfield® wheat and use of Midas® herbicide is an effective combination against brome.
Canola can be substituted for pasture in lower rainfall environments where pasture-topping with
paraquat or glyphosate can be used to limit seed set. Be mindful that overuse of certain
herbicides (i.e. Targa and Verdict) can and will lead to development of herbicide resistance in
brome. Many populations from the Victorian Mallee already show confirmed resistance to Group
A herbicides (pers comm. P. Boutsalis). Alternate herbicide and cultural tactics for controlling
brome should be implemented as part of an IWM plan which will help prevent herbicide
resistance development. A few examples are shown in Table 1.

Table 1. Effectiveness of different management tactics and techniques for brome grass control
(Source: Bowcher, Gill and Moore, 2005)
Tactic
Likely
% Comments on use
control
(range)
Burning residues
70 (60-80)
Sufficient crop residues are needed
Autumn tickle
50 (20-60)
Depends on seasonal break. Seed burial through
shallow cultivation enhances seed depletion
through germination, especially in B. diandrus
with its shorter dormancy and faster germination
Delayed sowing
70 (30-90)
Depends on seasonal break
Knockdown (non- 80 (30-99)
If possible delay spraying until full emergence
selective herbicide)
and youngest plants have 2 leaves
Pre-emergent
80 (40-90)
Follow label recommendations, especially on
herbicide
incorporation requirements of some herbicides.
Use triazines and trifluralin mainly in pulses
Post-emergent
90 (75-99)
Apply when weeds have 2-6 leaves and are
(selective)
actively growing
Pasture
spray- 75 (50-90)
Timing is critical. Respray or graze survivors
topping
Silage and hay
60 (40-80)
Hay freezing works well. Silage is better than
hay. Graze or spray regrowth
Grazing
50 (20-80)
Graze infested areas heavily and continuously in
winter and spring
Residue collection at 40 (10-75)
Works best on early harvested crops before
harvest
weeds drop their seeds
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Evolution of the Murray Basin
This abstract was prepared for the tour of the 1st year Agricultural Sciences students. A full
version of this abstract will be on the Crop Science web site
“Palaeogeographic, climatic and tectonic changes in southeastern Australia: by Sandra
McLaren, et al in Quarterly Science Reviews 30 (2011) 1086-1111.
James Hall contributed the section on the soils.
The Murray Basin is a low lying extensive basin, of about 300,000 sq km, extending through
South Australia’s Murray Mallee into Victoria, north of the Grampians, to Echuca and Leeton in
New South Wales and then south of Broken Hill to the Mt Lofty ranges NW of Morgan.
It has a near continuous series of depositions over the last 15 Ma. Above the Renmark Group of
deposits, which are not of interest here, are the Oligocene-Middle Miocene beds of the Murray
Group. These consist largely of marine carbonates deposited from 15.1 to 8.3 Ma. These are
visible in the cliffs along the Murray from Overland Corner to Tailem Bend.

Figure 1: The Loxton-Parilla Sands strandplain of the late Miocene to Early Pliocene, older
than5.4 Ma, north of the Mamon-Jubuk, Coonalpyn and Naracoorte Ranges and the Mount
Gambier coastal plain less than 1.1 Ma.
Google images of the strand plain, a series of ancient shorelines can be seen by Google Earth,
west of Karoonda. The ‘recent dunes’ last 200,000 years, run west-east but the ancient shorelines
northwest-southeast. These deposits are of importance as some of our agricultural soils are
formed on this parent material
Known geologically as the Loxton-Parilla Sand, these shoreline or strandline deposits have
textures ranging from loamy sand to sandy clay. They are distinctive in appearance: with a
mottled colour pattern comprising yellow, red, olive and grey, which is indicative of poor
drainage.
Where they occur at the land surface, these originally acidic deposits, form the parent material of
modern soils that are typically texture contrast, with sandy and neutral pH topsoils, sodic

subsoils, and strongly alkaline and calcareous mid to lower subsoils. The alkalinity and sodicity
are the result of more recent wind-blown accessions and leaching of fine carbonate and salt.
These are difficult agricultural soils: having erosion-prone topsoils with low capacity to store
nutrients or water, but which are susceptible to seasonal waterlogging, and subsoils that provide
a hostile environment for roots, being dispersive with poor structure. High pH and very high
sodium levels in the subsoil limit rooting depth.

Figure 2: Details of the Loxton-Parilla strandplain and Gambier coastal plain near Portland,
showing the Douglas Depression which is held to be an ancient drainage line of the Murray
Basin.
With the uplift of the Padthaway Block c. 2.4 Ma, perhaps associated with the volcanism in
western Victoria and near Mt Gambier, and uplift along the Mamon-Jubuk fault and the Pinnaroo
Block. This led to the formation of Lake Bungunnia inland, the major shoreline the subsequent
strandlines of the Gambier coastal plain. The drying of Lake Bungunnia resulted in the formation
of the Bungunnia Limestone.
Fluvio-lacustrine Blanchetown Clay formed as a result of Lake Bungunnia. This is a common
parental material for many of the soils through the Murray Mallee – Blanchetown Clay is easy to
recognise, as it is red to greenish in colour, and has distinctive blocky structure. Soils formed in
Blanchetown Clay commonly have loamy to clay-loam surfaces, and good nutrient and water
storage capacity. Although water holding capacity is high, much of this water is unavailable, so
that these soils are “too heavy” for the rainfall in many years, when the sands are better
prospects.
Soils formed in Blanchetown Clay typically have alkaline surfaces and strongly alkaline subsoils
with an accumulation of fine carbonate. Upper B horizons are clayey, and usually sodic and
dispersive, so soils are poorly drained. Poor structure, and subsoil toxicities of sodium and

boron, limit root exploration and depth. Of interest is the fact that in many other areas of South
Australia (e.g. northern EP and YP) clays of similar age and appearance occur, in which similar
soils form – these deposits are known variously as Blanchetown Clay equivalents, Hindmarsh
Clay (west of and adjacent to the Mt Lofty Ranges), or Hindmarsh Clay equivalents.

Figure 4: Lake Bungunnia sub-basins
This summary of the evolution of the Murray Basin does not elucidate the origin of the sands
which are so characteristic of the landscape, but undoubtedly the ancient shorelines are a major
component. Hence the massive deposits which can be viewed by Google for the Little Desert, the
Big Desert-Ngarkat, and Sunset-Billiat trio of deposits. Most of the current landforms of the
sands were shaped during the last ice ages. During these periods the arid, windy conditions
resulted in large deposits of calcareous loess from the exposed continental shelf, the origin of the
Woorinen formation.

‘The editors wish to thank Richard Murdock for permission to reprint his recent address to the
Agricultural Bureau movement. This address has wide application.
Over the last couple of decades, public investment in agriculture has declined except for a
small blip after the ‘World Food Crises’ a couple of ago. So the International Centres,
including CIMMYT have seen a drastic reduction in staffing levels, and it seems to us that we
are becoming very vulnerable to climatic fluctuations or disease epidemics.
Most agricultural infrastructure, including research and physical resources, is of a long term
nature so it is difficult to respond to short term crises. Hence the importance of long term
policies to maintain agricultural production and to avoid ‘Dutch Disease’ where there was
undue dependence on other sectors of the economy.’

Richard Murdock’s address to Agricultural Bureau Members and Friends
Now I’m sure you all remember the old children’s rhyme.
Humpty Dumpty sat on the wall
Humpty Dumpty had a great fall
All the King’s horses and all the king’s men
Couldn’t put Humpty together again.
When my parents read this to me when I was a child, I didn’t realize the full implications, the
real meaning behind the words. Now it certainly raises more questions than answers!!
For instance, what was Humpty doing up on the wall in the first place?
Did he slip off the wall or did the wall collapse?
How far did he have to fall?
Was Humpty disabled or was it terminal?
But the key to the rhyme is the ALL!! Not even ALL of the resources available could fix Humpty
after the fall.
In today’s terms let’s substitute Farming businesses for Humpty and Policy makers for the
King’s horses and men. Why would Humpty or farming businesses be up on the wall in the first
place? Well, it’s pretty straight forward. They want to see what’s coming and they want to see
where they are going. Logic would follow that the higher the wall, the further you can see.
There are some aspects of the wall we need to look at.
Are the building blocks appropriate? Is the foundation wide and sound? Has time, planning and
care, gone into building the wall to make it secure? There’s also not much point building a solid,
capable structure, only to find the surface too slippery to hold onto! Tricky factors like this can
appear suddenly, caused by events like the ever changing conditions of our natural
environment and our terms of trade. Policy makers can help us learn to adapt, by adding a hand
or guardrail around the top, or by constructing a ramp or stairs so we can get up and down
from the wall in a safe and timely manner. Could it be as simple as just changing the grip on our
shoes? Building a protective enclosure on top of the wall will make it extremely safe for anyone
to use, but you don’t get to see much.
Hanging upside down out of a plane at 10000 feet ready to skydive might not feel that safe but
you sure get to see everything and you certainly know what’s coming!! Skydiving would be
really hard to do with your eyes shut. When learning to skydive you can go in tandem with
someone else, BUT an important consideration is that they get to pull the chute cord.- Sure it’s
nice to have that support but this requires heaps of trust! Skydiving is noisy. It’s really hard to
speak or hear when you are going somewhere fast. For 123 years the Advisory Board of
Agriculture has helped diffuse the noise, helping to get the message across, to achieve that all
important safe landing.

Skydiving is risky. It’s a lot like farming. Some people say it’s all about the journey but I think
that more importantly, it’s all about the landing. Sometimes people skydive off tall city
buildings. I’m sure they get that adrenaline rush, but they don’t get to see much.
Oops, I’ve digressed, back to the wall.
Whether building the wall or learning how not to fall off, usually the better the planning, the
better the outcome. Work carried out on the Locust plague last year was a prime example of
good planning, the effort on the Mice plague not so. Where would you rate the Murray Darling
Basin Plan?
There are two other considerations that are affecting the wall today. It won’t matter how tall
and how stable the wall is, if you don’t own it and if you are not permitted to access it. Policy
on foreign ownership is becoming a real concern. By all means sell the view but don’t sell the
structure from where you get the view.
The other issue is it won’t matter how high and how stable the wall is, if policy allows tall
buildings to be developed all around it. There won’t be much of a view! Urban expansion needs
to be carefully considered. Usually, if you can’t see too far from the wall, it makes it really hard
to see where you are going. If there is a large buffer zone as well, it will be even harder to see
into the distance and what you are actually looking for.
Today’s world of KPI’s, changing goalposts, level playing fields and hedging commodities, all
influence the view. You know years ago, hedges were something you stood behind to get out of
the unpleasant weather. I suppose not much has changed. The thing still to remember is the,
ALL bit!
The whole point is that if we let our farming/agricultural industry fall, it won’t matter how
many good resources we have, how much money we throw at it and how lucky we are. Once it
is gone, it is gone. And it won’t be able to be fixed again! Once it is broken, ALL the King’s
horses and ALL the King’s men won’t be able to put it back together again.
Remember, in the first place, all we were after is the view; and our ancestors toiled tirelessly,
already spending much time and energy to define a direction forward. Managing and
maintaining the wall takes effort, but policy makers don’t need to continually recreate the
wheel. From time to time policy maker’s support seems to wane or becomes unfocussed.
Replacing that loose brick at just the right time might be all that’s needed.
Sometimes we look out across everything and can’t see much. Sometimes, things are really
hard to spot. Many of us have to put on our reading glasses just to look for sheep lice, which
are becoming a widespread problem. Identifying what we are really aiming for and then
focusing in on this, allows a much clearer picture. We spend a lot of time focusing on food
security but when an industry annually returns, directly and indirectly, close to 36 billion dollars
to this State, we cannot overlook the huge impact agriculture has on the well being of most
South Australian’s livelihoods.
The Advisory Board of Agriculture doesn’t want to become Humpty Dumpty either.
We have taken the initiative of presenting a business case to develop a South Australian State
Agriculture Plan so we can ALL take responsibility and ownership of the wall; so we and future
generations can look out and see into the future. Strong farming businesses can offer a return
on investment. South Australians require a return on investment.
Our agricultural industry deserves our support.
Primary production of the State’s precious resources needs fostering and encouragement to
maximize the full benefits for all South Australians.
Thank you

Fenceline testing of Ryegrass
The Weeds Group headed by Dr Christopher Preston is conducting a survey of ryegrass from
fencelines. The support from farmers/ consultants in collecting plants is required. It would be
greatly appreciated if 30-40 ryegrass plants could be collected from one fenceline either before
or after spraying. The plants will be tested for resistance to glyphosate and the results
communicated back to the farmer/ consultant at no charge.
Methods:
1. collect 30-40 plants along one fenceline (this can be prior to, or, 3-4 weeks after spraying
to ensure final herbicide symptoms). Please don’t collect from fencelines that have been
recently sprayed as the plants may die due to the herbicide.
2. Pull out the plants, leave any soil around the roots
3. Place in a plastic bag. Do not seal the bag.
4. Keep collected plants out of direct sunlight in a cool location.
5. Deliver as organized
Sample Details
Name of Farmer/Property/ Paddock Name:
______________________________________________

Address: include town and postcode:
______________________________________________________

Name of Consultant:
________________________________________________________________________

Address:
_____________________________________________________________________________
________

Paddock location (closest town):
__________________________________________________________

GPS coordinates (if
possible):_______________________________________________________________
Map (see page 2)

What herbicides have been sprayed on this fenceline in the past 3 years?
2011:
_____________________________________________________________________________
_________
2010:
_____________________________________________________________________________
_________
2009:
_____________________________________________________________________________
_________
What herbicide program were you using along fencelines 5 years ago (if the same as between
2009-2011 write (‘as above’)?

Please supply us with a handwritten map with enough details so we can find the paddock
location on google maps. Road names, key landmark features and distances will help.
If you have any further questions, please contact Peter Boutsalis on 0400664460 or
peter.boutsalis@adelaide.edu.au

