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Reasons for and against pasture cropping
A lot of producers aren’t fertilizing their perennial pasture paddocks,
potentially compromising future productivity...

Carbon that counts

Due to increased levels of soil carbon and the accompanying increases in
soil fertility, the LHS paddock now carries twice...

Soil decision making

Aim for plants to drive the soil system by maximising photosynthesis, if
you’re keen to spend money to speed things up, carefully consider...

www.evergreen.asn.au

Summer Sowing Serradella
Summer Sowing is a new technique developed by DAFWA
to improve the establishment of some pasture legume
species. Luke Caelli trialled summer sowing this year by
topdressing 40 kg/ha of Margarita pod over this Rhodes
grass paddock in early March. He then heavily stocked the
paddock to trample the pod into the ground. The result
speaks for itself. Photo 13 October 2011.

Legumes under canola
The herbicides used on Clearfield Canola allow lucerne,
chicory and annual covers to flourish. The Ryan brothers’
canola crop at Manjimup this year has a dominant legume
and chicory understory. This will produce a very high
quality pasture suitable for finishing lambs over the next
few years. In addition to turning a handy profit this year!
Photo 26 October 2011.

Hello Everyone, we have just completed the
third of our very successful 10th Anniversary
Field Days. A more complete report is included
elsewhere in the Newsletter.
My very pleasant task at these Field Days was
to give a brief summary of how The Evergreen
Farming group came into being. It gave me
the opportunity of giving some public credit
to four key people in the perennials story in
WA, all of whom have become life members of
our group. Jesse Skoss – for many years before
2001, and continuing still today is promoting
the use of perennial pasture species. Tim
Wiley – started a DAFWA trial in 1991 with
a number of perennial pasture species. One
survived (Rhodes grass). Tim was a crucial
supporter of the establishment of the Evergreen Farming group. David Monks – Farmer
from Bibby Springs who took on the role of inaugural President and successfully led
Evergreen through the first 5 formative years. Bob Leeson – Farmer, originally from the
Cataby region and later Dandaragan, who planted some of the earliest stands of subtropical perennial grasses. Bob continues on our committee today.
Also at the first three Field Days we were pleased to see the return to the Agricultural
scene of Tim Wiley, albeit briefly before heading off to Port Hedland. Tim was our
keynote speaker and one of the issues that he touched on was the Carbon Farming
Initiative. Tim outlined some potential benefits for farmers from this policy, however,
he also pointed out that if farmers can actually build soil carbon under their perennial
pastures in the future, they may not be able to claim any monetary benefits because the
perennial pastures aren’t “additional”.
What this clause means is that if what you do on your farm to build soil carbon is
something that would be regarded as a normal farming practice then you won’t be able to
claim that increase in soil carbon. I see this “additionality” clause as well as the “100 year”
clause as being major reasons why farmers will not be able to benefit from the potentially
huge money that could be available for carbon offsets.
Obviously this won’t stop farmers planting perennial pastures or shrubs though, because
of the other major benefits that they bring to our farming systems.
In conclusion I would like to congratulate, on behalf of the whole Evergreen Farming
community, one of our past committee members for his recent TWO WA Landcare
Awards.
This description from the Landcare Australia website –Thirteen of the state’s most
impressive environmental achievements have been recognised at the 2011 Western
Australian Landcare Awards, with Dongara’s Craig Forsyth one of the standouts of the
day.
Craig was the winner of awards in two categories, the Rural Press Primary Producer
Award, and the Australian Government Innovation in Sustainable Farm Practises Award.
He was recognised for his work on his property to trial the concept of pasture cropping
and no-till cropping along and promoting this to other farmers with field days and
workshops.
Congratulations to Craig and his family...I will close with a quotation from Tim Wiley:
“You will never learn anything new by only listening to people who think the same way
that you do”. Cheers Bob
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Dongara

Field Day Report
Article by Philip Barrett-Lennard

10th Anniversary Field Days
Evergreen Farming recently celebrated its 10th Anniversary with Field
Days in late September at Dongara, Dandaragan and Esperance. All
the days started with a series of short talks by Evergreen stalwarts Bob
Wilson, Tim Wiley and Philip Barrett-Lennard. Bob gave a potted
history of both perennial pastures and Evergreen Farming, explaining
how we have taken perennials from the fringes to the mainstream.
Tim discussed “change” and how we either get pushed into it due to
dire circumstances or willingly accept it to seize new opportunities.
Philip then gave his thoughts on “where to next” and by doing so
challenged people to get more from their perennial pastures.
The recent 10th Anniversary Field Day in
Dongara started at Craig Forsyth’s farm.
After talks and some lunch we headed
out into Craig’s paddocks. First stop was
a first year Tagasaste paddock that was
sown in late May. To reduce the impact
of radish and wild turnip (harboring
Rutherglen bugs and knocking down
fences), he sprayed out the inter-row
and sowed a Triticale crop. The young
Tag seedlings looked healthy, although
the good season meant the Triticale crop
contained a large weed burden and a huge
bulk of feed. Someone suggested making
silage, but Craig (thinking that silage was
a lot of work for minimal return) said he
would leave it as a standing fodder crop
and graze it when the Tag gets its first
graze next Autumn.
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Next stop was a Pasture Cropping demo
being run by Craig in conjunction with
the Mingenew-Irwin Group. Craig
sowed Oats, Wheat and Triticale using
a no-till disc drill into an old perennial
pasture paddock following a SpraySeed
knockdown in mid-late May. The early

sowing date (and lack of weed control in
2010) meant a second large germination
of weeds occurred after the crop had
emerged, so rather than take it through
to harvest, Craig decided to graze the
crops instead. Up to that point (mid
September) the paddock had produced
120 kg of beef live weight gain per
hectare. This compared to 80 kg/ha
in an adjoining perennial paddock
without Pasture Cropping. At $1.00/
kg for contract weight gain, the $40/
ha benefit was not enough to offset the
additional costs but both paddocks had
more grazing to come so stay tuned for
the final outcome.
The third stop at Craig’s was to examine
a newly sown perennial grass paddock.
The small number of seedlings and the
very non wetting nature of the sand saw
discussion turn to furrow sowing.
This particular paddock had been sown
with a no-till disc machine that left only
a very small furrow and didn’t scalp
any of the non-wetting sand away from
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the seed. A number of people extolled
the virtues of furrow sowing when
establishing perennials in non-wetting
sand.
The day then moved on to Keith Tunney’s
farm and the first stop was a paddock
where Keith had topped the blue lupins
and where Patterson’s Curse was being
effectively controlled by biological
control agents. Matt Carrick, the local
Vet from Bos Veterinary Services,
explained how a number of local cattle
farmers had lost stock over the previous
12 months due to liver damage caused by
curse and lupins. He suggested farmers
remove these species from local pastures
and also test sale stock for signs of liver
damage.
Brad Nutt and Geoff Moore from
DAFWA then showed us a 2010 summer
sown serradella trial. Unfortunately the
dry 2010 season did not see the serradella
flourish but enough did set seed to
produce a reasonable stand in 2011. Brad
discussed the various serradella varieties
and how they can be established amongst
perennial pastures via summer sowing of
pod.
The final stop was at Keith’s two pasture
cropping paddocks - one sown to oats for
hay, the other sown to lupins for grain
production. Both were sown very late
due to machinery issues, but the lupins
looked the most promising. Interestingly,
a large number of Gatton Panic seedlings
had emerged under the clean lupin crop.
Perhaps Pasture Cropping can be used to
thicken up perennial pastures as is seen
in the eastern states?

Dandaragan

Field Day Report

Article by Philip Barrett-Lennard

10th Anniversary Field Days

Next stop was a mob of 300 young and
inquisitive steers and heifers being grown out
prior to grass finishing. The 1 wire fence and
tiny watering trough invited much discussion
and disbelief, but David said once trained to the
system the cattle thrived. David then explained
why these growing cattle were in a mostly
annual pasture cell, whereas the finishing cattle
were on perennial based pastures. Grazing the
finishing stock on perennials allows the Cook’s
to market grass fed cattle all year round.

Evergreen Farming recently celebrated its 10th Anniversary
with Field Days in late September at Dongara, Dandaragan and
Esperance. All the days started with a series of short talks by
Evergreen stalwarts Bob Wilson, Tim Wiley and Philip BarrettLennard. Bob gave a potted history of both perennial pastures
and Evergreen Farming, explaining how we have taken perennials
from the fringes to the mainstream. Tim discussed “change” and
how we either get pushed into it due to dire circumstances or
willingly accept it to seize new opportunities. Philip then gave his The last stop at Cook’s was at some poor
thoughts on “where to next” and by doing so challenged people to sand that had been established to perennials
a couple of years ago. David explained how
get more from their perennial pastures.
The recent 10th Anniversary Field Day at Dandaragan started
with talks and lunch at the Club before heading out to David
and Joan Cook’s organic beef farm. First stop was a paddock
full of beautiful, healthy flowering blue lupins. David described
how useful blue lupins were in his system. They fix nitrogen,
are efficient at extracting P from the soil, and can be a handy
feed source over summer. And most importantly, they create an
environment that helps other plants to prosper. David also said
that rotational grazing of his cattle at high stocking intensities
has stopped the blue lupins getting out of control and that he
hasn’t had any problems with lupinosis.
Marion Seymour from DAFWA then spoke about the potential
animal health issues associated with Patterson’s curse, blue
lupins and Signal grass. The different plants affect sheep and
cattle differently, with cattle more sensitive to curse and sheep
more sensitive to lupinosis, although liver damage is the
common problem. My take home messages were that Curse is
the biggest evil of the 3, and that you can avoid lupinosis with
good management.

the combination of perennials and blue lupins
slowly build up the fertility of the sands over
time until they become some of his most productive country.

We then moved on to Graham Johnson’s farm. At the first stop
we saw wide alleys of tagasaste, saltbush, rhagodia and elephant
grass with a perennial pasture inter-row. Tree shelterbelts had
also been established to slow down the wind on this exposed
site. This once poor large paddock has now been transformed
into 3 very productive paddocks. The mix of different feed
types means the stock always do well. Interestingly, he said the
saltbush and rhagodia were unable to handle the frequency of
grazing and were starting to drop out.
The last stop of the day was a paddock with a failed lupin crop
due to wind erosion. In order to stop this happening again,
and to stabilize the paddock before summer, Johno has clayed
the sandy patches of the paddock and sown perennials. The job
had only recently been completed so the paddock was very bare
but will hopefully soon be covered with flourishing perennials.
And interestingly, the plan is to keep this paddock in crop by
pasture cropping in the future.

Esperance

Field Day Report
Article by Philip Barrett-Lennard

10th Anniversary Field Days
Evergreen Farming recently celebrated its 10th Anniversary
with Field Days in late September at Dongara, Dandaragan and
Esperance. All the days started with a series of short talks by
Evergreen stalwarts Bob Wilson, Tim Wiley and Philip BarrettLennard. Bob gave a potted history of both perennial pastures
and Evergreen Farming, explaining how we have taken perennials
from the fringes to the mainstream. Tim discussed “change” and
how we either get pushed into it due to dire circumstances or
willingly accept it to seize new opportunities. Philip then gave his
thoughts on “where to next” and by doing so challenged people to
get more from their perennial pastures.
The recent 10th Anniversary Field Day at Esperance started
with talks and lunch at the Condingup Tavern before heading
out to the Phil, Nicole and Rowan Chalmer’s farm. First stop
was to an annual pasture paddock that had been dry seeded with
a cereal to improve winter production. The cereal had been all
but grazed out by the time of the field day (late September) but
by this time the clovers and annual grasses were coming through
nicely. This paddock is rotationally grazed approximately every
30 days with cows and calves run at 12 to 18 DSE/ha.
The next stop was a kikuyu based paddock that had also been
dry seeded to a cereal, although this required a contractor with
DBS airseeder (with high tyne breakout). Nitrogen is used
to push the cereal along over winter. We inspected a Farm &
General trial with wheat, barley and triticale sown into kikuyu
following either Glyphosate, SpraySeed or no knockdown.
Basically, the better the knockdown, the better the crop grew!
A great deal of discussion then ensued about using a sub-lethal
rate of Glyphosate on some kikuyu paddocks in the autumn
to improve winter production. Clearly, if the knockdown was
early, some autumn production from the kikuyu would be
foregone. So varying the timing of the knockdown would be an
important risk management strategy.
We then headed off to Phil Cleghorn and Erica Ayer’s farm
to inspect their lupin crop sown into kikuyu. This looked as
impressive as their 2010 effort, but this time the kikuyu had
been well and truly “put to sleep” with 500 ml/ha of Select. Phil
said the paddock they did last year had improved production
over summer and had less silver grass this year. All Phil and
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Erica’s lupin crops were sown into kikuyu this
year, so clearly they think Pasture Cropping has
promise.
Local farm consultant Bob Reed took a moment
to discuss the advantages of sheep vs cattle.
His look back over the years was interesting
listening, and one take home was that synergies
exist between sheep and cattle and this has been
(perhaps under) utilized over time by farmers
to increase productivity and profitability.

Final stop was John Wallace’s farm at Neridup.
First we inspected a Grain & Graze Pasture
Cropping trial where Hindmarsh barley had
been sown into either kikuyu, chicory, panic
or an annual control. The perennials had been
sown in early September last year and the barley sown in mid
June this year. A couple of things were clear. The crop growing
amongst the kikuyu looked noticeably better than the crop
grown on its own. This was remarkable given the kikuyu had
only be sown 1 year before. But given the kikuyu had been
sprayed with a decent knockdown, most of the nutrients it had
scavenged it that first summer had probably been released and
made available to the barley. The other thing we noticed was
that the chicory was very competitive with the crop. We also
discussed how weed control options in chicory are limited,
which has compromised the ability to control radish in this
trial.
As the sun went down, John showed us an awesome paddock of
SARDI 7 lucerne grown on some very poor sand that had been
clayed prior to establishment. John said the great advantage of
lucerne is its ability to grow year round given soil moisture.
He ran through his grazing records for the paddock and clearly
this paddock carried a huge number of stock for the rainfall
received.
J o h n
Phil and Erica’s great looking lupin
believes
crop sown into kikuyu
that claying
is
crucial
to getting
lucerne to
persist on
this
poor
sand.

Reasons for and against

Pasture Cropping
Article by Philip Barrett-Lennard

Reasons to Pasture Crop
To improve the profitability of your
perennials
If the stocking rate on your perennials
isn’t high, growing a crop might be a
more profitable option than running
stock. Particularly if you run cattle! This
is probably more relevant for producers
with large areas of perennials and little
or no cropping, as these operations often
have a low stocking rate when measured
on a winter grazed hectare basis.

nutrient for perennial grasses. Pasture
Cropping can supply nitrogen to your
perennials in 2 ways – from atmospheric
N fixed by legume crops such as lupins, or
from fertiliser nitrogen applied to cereal
or canola crops. The majority of cereal
crops grown on sandy soils have poor
nitrogen use efficiency (due to leaching
losses), so the perennials are in effect
using mostly “lost” N. This should also
help to slow the rate of soil acidification.

To give your perennials a well earned rest
A lot of perennial pasture paddocks are
being overgrazed each and every summer
due to inadequate rest. Pasture Cropping
forces you to rest your perennials for
6 months, often enough time for the
perennials to fully recover.

To supply P, K, S, Ca and TE to your
perennials
A lot of producers aren’t fertilizing their
perennial pasture paddocks, potentially
compromising future productivity. P, K,
S, Ca and TE will be supplied via the
starter fertilizer applied to the crop. The
crop will only use so much, leaving some
for the perennials to access over time.

To supply nitrogen to your perennials
Nitrogen is the single most limiting

To control weeds
Most perennial pastures contain a

plethora of annual grass and broad leaf
weeds. In some cases these weeds can
be toxic to livestock (e.g. Patterson’s
Curse, Blue Lupins) and producers are
keen to remove them. In other cases they
take over and shade outuseful annual
legumes such as serradella and subclover
(e.gRadish). Or they restrict the ability
of other plants to grow via allelopathy
(e.g. Silver grass). Pasture Cropping can
be a great wayto reduce weed seed banks
prior to the introduction of better annual
pastures such as serradella, subclover and
ryegrass.
To grow your own feed grain
A lot of producers with perennial pastures
don’t grow much grain, or if they do, they
focus on wheat and canola. Most sheep
producers use a lot of lupins each year, as
well as some oats and increasingly some
feed barley. Perennial pasture paddocks
could be the area on the farm to focus
on feed grain production (via Pasture

Cropping), due to the lower opportunity cost if yield penalties do arise. Interestingly, lupins
are being thrown out of many cropping programs due to a lack of profitability. But given the
benefits they offer in terms of free N fixation and annual grass weed control, they could end
up being the most suitable crop type for Pasture Cropping.
To play the season by easily changing the crop : pasture ratio
It is likely that the majority of Pasture Cropped paddocks will be sown late in the program
to maximize the grazing value from perennials in late autumn. As a result, in late break years
they are more likely to be pulled out of cropping and kept as pasture. The benefit is they will
probably be more productive than a standard annual paddock left out of crop. This makes the
decision to drop paddocks out of crop an easier one, knowing they can carry a decent number
of stock.
To provide a high quality stubble for weaners
Lupin stubbles are highly valuable to weaner sheep, but just imagine having all that spilt lupin
grain mixed amongst a heap of green feed! Throw in some late summer or autumn rain, and
voila,you get a second bite at the cherry. A 50mm summer rain event will produce about 1 ton
of green feed, potentially worth up to $200/ha in saved grain feeding.
To improve soil health
Soil Scientist Christine Jones believes bulky cereal crops produce large volumes of root
exudates which help to feed the soil biota. And she says when these exudates are consumed by
mycorrhizal fungi, a very stable form of soil carbon called glomalin is produced. Unfortunately
lupins and canola don’t form mycorrhizalassociations, so this soil improving process may only
work with cereals (and annual clovers and grasses).
To stabilize erosion prone cropping paddocks
If you have a cropping paddock or a part of a cropping paddock that suffers from wind
erosion, planting perennials and then pasture cropping might be more profitable than losing
the occasional crop and some of your topsoil.

A lot of producers aren’t fertilizing
theirperennial pasture paddocks, potentially
compromising future productivity
Reasons not to Pasture Crop
Your perennial pasture density and productivity might decline
By spraying out the weeds and sowing a crop into your perennials, there is a good chance of
causing some collateral damage. Long bladed knife points on a DBS bar are excellent at ripping
perennials right out of the ground if you sink them deep. Likewise, overdoing a herbicide (be
it a knockdown or in-crop selective) can easily lead to a lot of sick or dead perennials. A small
decline in density each time you Pasture Crop might soon lead to a sub-optimal density,
requiring an expensive re-sowing or long rest to enable recruitment. On the other side, there
is the potential for pasture density to actually improve from Pasture Cropping as new plants
recruit under the weed free crop.
The crop is unprofitable due to the low yield potential of the soil
The biggest challenge facing pasture cropping is that most perennials are sown on poor soils
with inherently low crop yield potential. They usually have very low water and nutrient holding
capacities, and need a wet year and plenty of fertilizer inputs to yield well. This means the risk
of making a loss cropping these soils is fairly high. Lupins require less fertilizer inputs and for
this reasonthey may be most suited to Pasture Cropping. The flipside being Lupins typically
have lower returns than other crops.
The crop is unprofitable in dry years due to competition for moisture
Perennial pastures use lots of water, especially over summer and autumn, meaning soil moisture
levels can be very low at the break of the season. In a dry year, this could be the difference
between achieving a decent crop and a failed crop. Fortunately, Pasture Cropping is likely to

take place on sandy soils which do not store large amounts soil moisture. Crop growth and yield on sands is mostly driven by
growing season rainfall. However in late spring, when the crop is trying to fill grain, the perennials start hitting their straps due
to warmer weather. Competition as this time of year is likely to be the most detrimental to crop yield and grain quality. Using an
early maturing crop variety could be crucial.
Specialist machinery is needed for sowing crops into perennials
95% of farmers use knife points to sow their crops, but unless you’ve got everything set up on Auto-steer with 2cm accuracy or a
good set of coulters, you might have to get another machine for Pasture Cropping. This could be a big limitation given the cost of
owning a second machine and the small areas likely to be sown with it. Disc machines, with either single, double or triple discs,
will clearly be the best option to sow crops in to perennials without causing excessive damage to the perennials. But the question
I have is can these machines achieve satisfactory crop establishment on these mostly highly non-wetting sandy soils?
Weed control is compromised by the presence of perennials
We still have a lot to learn about the herbicide tolerance of perennial pastures. Fortunately, many perennials appear quite tolerant
to a range of commonly used cropping herbicides, but there is always the risk of causing unacceptable damage to your perennials.
This risk means producers might compromise effective in-crop weed control to guarantee the survival of their perennials, leading
to dirty crops and weed problems in future years.
Annual pasture density and productivity is reduced the year after cropping
Even in dense perennial pastures, a good annual grass and legume (and weed) content is invaluable to improve carrying capacity.
By spraying out the annuals to undertake Pasture Cropping a years worth of annual pasture seed production has been removed.
This will reduce the density and productivity of the paddock in the following year, if not longer. The cleaner the crop and the
longer the paddock is Pasture Cropped, the more an issue this becomes. Ensuring Pasture Cropping paddocks contain a large seed
bank of hard seeded annual legumes such as Yellow Serradella might be crucial to minimizing this downside.
Soil health is reduced due to additional tillage and chemical use
One of the claimed benefits of perennial pastures is an improvement in soil health, particularly soil carbon. Pasture Cropping
could compromise this due to the increased use of tillage and chemicals that are harmful to soil biology. However it is well known
that a soil with good soil organic matter can better buffer the effects of tillage and chemicals, so this might be a zero sum game.
be the order of the day.

Carbon that counts

Article by Christine Jones, PhD - Founder, Amazing Carbon - www.amazingcarbon.com

F

ailing a cataclysmic collision with an asteroid or a volcanic explosion of earth-shattering proportions, the thin layer of
weathered rock we call soil will have to feed 50% more people before this planet gets much older. The problem has not
gone unnoticed. Learned men and women have gathered, books have been written and conferences convened. What has
been discussed? How to build new topsoil? No. Everything but.
The collective knowledge of the human species on almost every subject from sub-atomic particles to distant galaxies is extraordinary,
yet we know so little about soil. Is it too common, this world beneath our feet? This stuff of life that sustains us?
Failure to acknowledge/ observe/ measure/ learn how to rapidly build fertile topsoil may emerge as one of the greatest oversights
of modern civilisation. Routine assessments of agricultural soils rarely extend beyond the top 10 to 15 centimetres and are
generally limited to determining the status of a small number of elements, notably phosphorus (P) and nitrogen (N). Overemphasis on these nutrients has masked the myriad of microbial interactions that would normally take place in soil; interactions
that are necessary for carbon sequestration, precursor to the formation
of fertile top soil.

Fig. 1. In this paired site comparison, parentmaterial, slope, aspect,
rainfall and farming enterprise are the same. Levels of soil carbon in
both paddocks were originally the same.
LHS: 0-50cm soil profile from a paddock in which groundcover has
been actively managed (cropped and grazed) to enhance photosynthetic
capacity.
RHS: 0-50cm soil profile from a conventionally managed neighbouring
paddock (10 metres through the fence) that has been set-stocked and
has a long history of phosphate application.
NOTES:
i) The carbon levels in the 0-10cm increment are very similar. This
surface carbon results from the decomposition of organic matter (leaves,
roots, manure etc), forming short-chain unstable ‘labile’carbon.
ii) The carbon below 30cm in the LHS profile has been sequestered via
the liquid carbon pathway and rapidly incorporated into the humic
(non-labile) soil fraction. Long-chain, non-labile carbon is highly
STABLE.
Land management and soil carbon
The RHS soil profile has formed under conventional grazing, intermittent
cropping and standard practice fertiliser management. On the LHS, 50
centimetres of well-structured, fertile, carbon-rich topsoil have formed as
a result of the activation of the ‘sequestration pathway’ through cropping
and grazing management practices designed to maximise photosynthetic
capacity. Superphosphate has not been applied to the LHS paddock for
over thirty years. In the last 10 years the LHS soil has sequestered 168.5
t/ha of CO2. The sequestration rate in the last two years (2008-2010) has been 33 tonnes of CO2 per hectare per year.
Due to increased levels of soil carbon and the accompanying increases in soil fertility, the LHS paddock now carries twice the
number of livestock as the RHS paddock. Levels of both total and available plant nutrients, minerals and trace elements have
dramatically improved in the LHS soil, due to solubilisation of the mineral fraction by microbes energised by increased levels of
liquid carbon. In this positive feedback loop, sequestration enhances mineralisation which in turn enhances humification.
Not just any carbon - and not just anywhere
The soil surface increment, 0-10cm, generally contains the highest levels of short-chain, labile carbon, indicative of rapid turnover.
While this ‘active’ carbon is important for the health of the soil food-web, the surface increment is not where one would be
looking to safely ‘store’ atmospheric CO2. The deeper in the soil profile that carbon is sequestered, and the more humified the
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Continued...
carbon, the better. Over the last 10 years, the amount of long-chain, non-labile soil carbon (ie the humic fraction) in the LHS
profile has doubled in the 10-20cm increment, tripled in the 20-30cm increment and quadrupled in the 30-40cm increment.
In future years, it is anticipated that the most rapid sequestration of stable soil carbon will take place in the 40-50cm increment,
then later still, in the 50-60cm increment. That is, over time, fertile, carbon-rich topsoil will continue to build downwards into
the subsoil. Deeply sequestered carbon alleviates subsoil constraints, improves farm productivity, enhances hydrological function
and improves mineral density in plants, animals and people. The Kyoto Protocol, which relates only to carbon sequestered in the
0-30cm increment, completely overlooks this ‘sequestration of significance’ in the 30-60cm portion of the soil profile.
Building new topsoil
The formation of fertile topsoil can be breathtakingly rapid once the biological dots have been joined and the sequestration/
mineralisation/ humification pathway has been activated. The positive feedback loops render the liquid carbon pathway somewhat
akin to perpetual motion. You can almost see new topsoil forming before your eyes. The sun’s energy, captured in photosynthesis
and channelled from above-ground to belowground as liquid carbon, fuels the microbes that solubilise the mineral fraction. A
portion of the newly released minerals enable rapid humification in deep layers of soil, while the remaining minerals are returned
to plant leaves, facilitating an elevated rate of photosynthesis and increased levels of production of liquid carbon, which can in
turn be channelled to soil, enabling the dissolution of even more minerals. The levels of acid-extractable minerals in the LHS soil
profile are higher than those on the RHS soil in the following proportions, calcium 277%, magnesium 138%, potassium 146%,
sulphur 157%, phosphorus 151%, zinc 186%, iron 122%, copper 202%, boron 156%, molybdenum 151%, cobalt 179% and
selenium 117%. Levels of inorganic plant nutrients have increased to a similar extent.
Where do the ‘new’ minerals come from?
A standard soil test provides very little information about the bulk soil and the minerals potentially available to plants. Most lab
reports list ‘plant-available’ nutrients (that is, nutrients not requiring microbial intermediaries for plant access) and if requested,
acidextractable minerals (misleadingly quoted as ‘totals’). With respect to phosphorus, for example, the ‘plant-available’ levels
are usually estimated using an Olsen, Colwell, Bray 1, Bray 2, Mehlich 1, Mehlich 3 or Morgan P test. These tests provide
information on the relatively small pools of inorganic soil P. Where a figure for Total P is provided, it refers only to the quantity
of P that is acid-extractable, not the actual ‘total’ amount of P in the soil. Other techniques, such as x-ray fluorescence (XRF) are
required to determine the composition of the insoluble, acid-resistant mineral fraction, which comprises 96-98% of the soil mass
and contains far more minerals than are shown in a standard soil test.

Here’s the data...
2000-2010: 168.5 tonnes CO2 sequestered per hectare.
2008-2010: Sequestration rate 33 tonnes CO2 per hectare per year.
Permanence: 78% of the newly sequestered carbon is in the non-labile (humic) fraction of the soil rendering it highly stable.
Location: The greatest increases in soil carbon have occurred at depth, overcoming subsoil constraints.
Non-labile soil carbon has doubled in the 10-20cm increment, tripled in the 20-30cm increment and
quadrupled in the 30-40cm increment.
Minerals: The following increases in soil minerals have occurred - calcium 277%, magnesium 138%,
potassium 146%, sulphur 157%, phosphorus 151%, zinc 186%, iron 122%, copper 202%, boron
156%, molybdenum 151%, cobalt 179% and selenium 117%.
Cash benefit: At a carbon price of $20 per tonne, and assuming payment for non-labile (permanent)
carbon only, the value of 33 tCO2/ha/yr would be $660 x 78% = $515/ha/yr. A price on carbon would
provide worthwhile incentive for progressive farmers to rebuild our precious agricultural soils.

Indeed, the top one metre of soil contains thousands of tonnes of minerals per hectare. Specific functional groups of soil microbes
have access to this mineral fraction, while others are able to fix atmospheric N, provided they receive liquid carbon from plants.
The newly accessed minerals, particularly iron and aluminium, plus the newly fixed N, enable rapid humification of labile
carbon. However, the liquid carbon needed to drive the process will not be forthcoming if high analysis N and/or P fertilisers
inhibit the formation of a plant-microbe bridge. The ‘classic’ models for soil carbon dynamics, based on data collected from setstocked conventionally fertilised pastures and/or soil beneath annual crops, where the plant-microbe bridge is dysfunctional, fail
to include nutrient acquisition from the bulk mineral fraction and hence cannot explain rapid topsoil formation at depth. The

Continued...
puzzle is that establishment science clings to these out-dated models, inferring real-life data to be inconsequential. Measurements
made outside of institutionalised science are branded ‘anecdotal’ and largely ignored.
Making the world a better place
When pastures (including those grown in association with crops) are managed to utilise nature’s free gifts - sunlight, air and soil
microbes - to rapidly form new, fertile, carbon-rich topsoil, the process is of immense benefit to farmers, rural communities and
the nation. Property owner, Colin Seis, has no wish to revert to former management practices, as he can now carry twice the
number of stock at a fraction of the cost. Nevertheless, if the land management were to change for some unforeseeable reason,
the increased levels of humus (non-labile carbon) now present in his soil would remain for considerably longer than the average
lifespan of carbon in trees.
In addition to reducing levels of atmospheric carbon dioxide, the activation of the soil sequestration pathway results in the release
of plant nutrients from the theoretically insoluble mineral fraction, which comprises by far the largest proportion (96-98%)
of the soil mass. This increased mineral availability improves the health of pastures, crops, livestock and the people consuming
agricultural produce. Everyone benefits when food is more nourishing. Mineral availabilities are determined more by the rate of
carbon flow from plants than by the stock of carbon in the soil. The ‘key’ to mineral management is appropriate groundcover
management. When the plant-soil sequestration pathway has been activated, it is possible to feed more people from less land.
Taking action on soil carbon
Those who persist in maintaining that soil carbon comes at a ‘cost’ and/or disappears during a drought and/or requires applications
of expensive fertiliser and/or necessitates forgone production - had better ‘please explain’. The on-farm reality is that when the
sequestration pathway for non-labile carbon has been activated, the opposite is true.
How much longer will the farming community have to endure the myths, misconceptions and misleading models put forward by
the people currently employed to solve the problem of declining soil carbon, dwindling soil fertility and losses in soil function?
Will government show some initiative, seek the truth and act on it?
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Soil decision
making
Article by Cam Wilson

W

hen you are trying to decide which method of soil
improvement to take, sometimes it seems like there
are as many different approaches as there are bacteria
in a teaspoon of healthy soil.
This isn’t necessarily a huge problem when you’re talking about
a suburban backyard scale. It’s easy in that situation to: do some
aerating with a broad fork; balance the Calcium:Magnesium
ratio and whatever trace minerals your soil test says are missing;
build and add compost and worm castings; brew up some
compost tea; add some seaweed extract, a handful of basalt
rock dust, a bit of Charlie carp and the humified eyeballs of
some rare mountain lion to top it off.
But what about the farmer who is planting 1000 Ha of Wheat
and Rye so the armchair permaculturalists of this world can
munch their organic sourdough toast while checking the next
important forum posting written by someone else sitting at a
computer at 10.30am. That farmer would quickly go broke if
they did all the things a backyard gardener can do. So how to
decide?
The farmer’s goal should be to turn subsoil into topsoil. That is,
to be able to walk anywhere on his or her land, sink a post-hole
shovel and find something resembling chocolate cake. If you’ve
got chocolate cake, you’ve got good crops, whether it’s pasture,
grain, fruit or veg. CSIRO scientists still say it’s impossible but
I’ve seen it happen under the care of a number of our country’s
best farmers (Col Seis and Ron Smith to name a couple) to
know that it’s very achievable (and we’re talking years, not

centuries, as you may have been led to believe).
What’s the secret? It’s plants and microbes working together.
It seems that Nature got sick of applying bags of NPK to all
the different plants on Earth and equally sick of spraying out
molasses and fish hydrolysate to feed the bacteria and fungi in
the soil and decided to read Mollison’s Intro to Permaculture.
Principle 1: Relative Location made a bit of sense, so she
conducted a Needs, Functions & Products Analysis, and in
doing so recognised that plants produced more than enough
sugars through photosynthesis, but needed nutrients to do so,
and meanwhile bacteria and fungi were easily the most efficient
critters on earth at grabbing hold of nutrient, but had a hard
time finding carbs to fuel their bodies. It was a match made
in heaven. The plants were put next to the microbes and have
been symbiotically trading root exudates (sugars) for nutrients
ever since.
What does this have to do with building soil? Those sugars
passing from the plant to the soil critters are liquid carbon.
Let’s take one of the exudate recipients, mycorrhyzal fungi, as
an example (they attach themselves to plant roots in a symbiotic
relationship). They use these sugars to produce glomalin, a
protective coating for their hyphae, which is sloughed off into
the soil when the hyphae dies. The glomalin is a very persistent
carbon compound that ‘sticks around’ in the soil for a long time
(it’s one of the main things that holds soil aggregates together).
What encourages hyphae production? You need to feed them
for as much of the year as you can, and this is only possible

Continued...
when a plant is actively photosynthesising. That is: maximise
root exudates by maximising yearly photosynthesis.
This means:
• In pasture, an appropriate disturbance/recovery regime to
maximise the growth potential of pasture plants.
• Different plants thrive at different times of year. A mix of
C3 (cool season) and C4 (heat tolerant) plants will ensure you
can take advantage of moisture and have something green and
growing throughout the year.
• Winter cropping C3 plants (ie. wheat, oats, rye) into
dormant C4 perennial pastures or summer cropping (millet,
sorghum, corn) into dormant C3 pasture.
• A winter active groundcover under dormant fruit trees. Using
a combination of time-controlled grazing and pasture cropping,
Col Seis has managed to go from the soil shown on the right of
the image at top (this sample is from over the fence, 15m into
his brother’s conventional agricultural paddock, who still farms
the way Col used to) to the soil on the left in 15 years. (He
could do it in 10 now
he reckons.)
Available

Total

Ca

234%

277%

Mg

110%

138%

Zn

250%

186%

Cu

185%

202%

B

150%

156%

Si

109%

107%

N

103%

144%

P

102%

155%

K

198%

150%

88%

157%

SE

In doing so, his soil
test in relation to what
existed before is:
So
let’s
consider
the
management
interventions related
to
the
chemical,
biological and physical
aspects of Col’s soil
that have lead to these
results.

Chemical
The changes seen in
the table above to the
Al
28%
132%
chemical nature of
Col’s soil have been
achieved without the addition of single bag of super-phosphate,
nor a tonne of lime, nor any trace minerals, nor any sizable
amount of compost, in 30 years. (He does continue to put
out a small amount of DAP when sowing a grain crop, but
has had good success with worm juice this year.) Soil nutrient
amendments haven’t been the driver.
Fe

84%

122%

Na

42%

82%

Biological
Col did put compost teas out for a little while, but then thought,
“What the hell am I doing this for? Why am I adding foreign
microbes from a compost pile when there is already a huge
diversity suited to the conditions in the existing topsoil”. He
then changed to feeding the existing microbes with molasses
and fish emulsion, until he once again thought, “What the
hell am I doing this for? Why am I putting food out when
the plants create the best microbial food there is”. Biological
stimulants haven’t been the driver.
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Physical
A small aerating affect is achieved with the tines on the direct
seeder that Col uses for pasture cropping, but they only impact
down to about 70mm which doesn’t explain the dramatic
increase in carbon down to 500mm. Soil cultivation hasn’t
been the driver.
Using a combination of time-controlled grazing and pasture
cropping, Col Seis has managed to go from the soil shown on
the right of the image at top (this sample is from over the fence,
15m into his brother’s conventional agricultural paddock, who
still farms the way Col used to) to the soil on the left in 15
years. (He could do it in 10 now he reckons.)
In doing so, his soil test in relation to what existed before is:
So let’s consider the management interventions related to the
chemical, biological and physical aspects of Col’s soil that have
lead to these results.
Chemical
The changes seen in the table above to the chemical nature of
Col’s soil have been achieved without the addition of single
bag of super-phosphate, nor a tonne of lime, nor any trace
minerals, nor any sizable amount of compost, in 30 years. (He
does continue to put out a small amount of DAP when sowing
a grain crop, but has had good success with worm juice this
year.) Soil nutrient amendments haven’t been the driver.
Biological
Col did put compost teas out for a little while, but then thought,
“What the hell am I doing this for? Why am I adding foreign
microbes from a compost pile when there is already a huge
diversity suited to the conditions in the existing topsoil”. He
then changed to feeding the existing microbes with molasses
and fish emulsion, until he once again thought, “What the
hell am I doing this for? Why am I putting food out when
the plants create the best microbial food there is”. Biological
stimulants haven’t been the driver.
Physical
A small aerating affect is achieved with the tines on the direct
seeder that Col uses for pasture cropping, but they only impact
down to about 70mm which doesn’t explain the dramatic
increase in carbon down to 500mm. Soil cultivation hasn’t
been the driver.
All this has been driven by the plants within Col’s pasture and
cropping system. Here’s a brief summary of what they’ve done:
Biological
• As stated above, Col aims to maximise the photosynthesis
potential on his property, and hence maximises root exudates; the
fuel for the life in the soil. (Winter cereals such as oats are one of the
highest producers of root exudates and really give the native pasture
and soil a kick.)
• The pulse of disturbance created by time-controlled grazing,
followed by a period of rest until plants have fully recovered
(that is, the perennials have replaced root energy reserves)
offers plenty more food to the soil food web in the form of root

Continued...
exudates, decaying root systems, litter, manure and urine.

the system.

Chemical
• Soil microbes fuelled by root exudates, in particular
mycorrhyzal fungi, are able to access nutrients from the subsoil
that were previously tied up in a plant unavailable form. They
can then transport these nutrients through their network of
hyphae.
• The test results above, which were taken down to 500mm,
show not only an increase in Col’s Available nutrients, but
Total nutrients have also increased significantly, suggesting the
breakdown of parent rock material by the soil life.
• Increased carbon levels also result in a huge increase in the
water and nutrient holding capacity of the soil.

Biological: As far as adding biology goes, tests have recently
been done by a leading University on a number of different
compost teas and microbial jungle juices. Basically the results
showed that if you had a bit of decent topsoil already, the
compost tea made no difference. If your soil is dead, for example
it might have been plowed non stop for 100 years, or perhaps
there’s been excessive chemicals used on the land, then it could
be worth putting some critters on as an initial inoculation.

Physical
The growing soil carbon levels fuelled by root exudates, along
with the carbon pathways created by decaying root systems,
as well as the improved structure provided by bacteria glueing
their butts to the particles, the fungi wrapping themselves
around everyone else and the worms and other larger critters
creating tunnels through the soil as they relentlessly munchon, all help to improve the aeration, root penetration, nutrient
holding capacity, nutrient availability, water infiltration and
retention etc.

This is just my opinion, but rather than adding foreign microbes
from a bottle or even a thermophilic compost pile (which is
an incredibly different environment to field conditions if you
think about it), why not get hold of some soil from under a few
of the best pastures in your region. Perhaps grab some from
under a healthy bit of native grassland that you know of too. In
my opinion they could well be better suited to your conditions.
Here’s a good story related to this topic. John Weatherstone
is an inspirational farmer who has planted many thousands of
trees to compliment his grazing enterprise. He had a stand of
Casuarinas that were yellow and weren’t doing well. John W had
a long discussion with John Field from the Australian National

So here’s the short version: Aim for plants to
drive the soil system by maximising photosynthesis.
If you’re keen to spend money to speed things up,
carefully consider what the major limiting factor
is, and base your interventions around this.

So does that mean that the
soil improvement methods
handed to us by the various
soil legends that have come
before (ie. P.A. Yeomans who
was physical-centric, William
Albrecht who was chemicalcentric or Elaine Ingham who
is biological-centric) are unnecessary? Not at all. With the right
management practices, plants can do the job, but the methods
that folk such as these gave to us can help to speed things along.
The key thought when you are deciding which one(s) you want
to spend your money on, is to keep in mind what the goal is:
for plants to maximise photosynthesis and drive the system.
Therefore the practice that you choose should address the major
limiting factor that restricts photosynthesis. For example:
Physical: On an area of pasture that we are developing at the
moment, compaction from past practices is the major limiting
factor. It’s preventing decent root penetration as well as resulting
in water sheeting off. So, in conjunction with time-controlled
grazing, we are implementing an initial program with a Keyline
Plow using Keyline Pattern Cultivation. Good grazing and
pasture cropping once every 3-4 years should maintain it from
there.

Chemical: On the property of a friend of mine, he has a
heavy sodic layer down about 170mm which is inhibiting root
penetration. In this case, he has had an expert in the Albrecht
method of soil balancing give him some advice. He has been
injecting liquid calcium down to the sodic layer, which has
changed the structure of the soil and resulted in root penetration
a further 30-40cm in 2 years. The plants can now start to drive

University about whether it could be the clay or the salt below
or etc. In the end John F said, why don’t you go and grab some
duff (leaf litter and topsoil) from under a healthy old stand of
Casuarinas and put it around their base. John W did this to half
of them and they turned green and healthy within a month.
What a difference the right biology can make. (The other half
began to turn green too, marching progressively away from the
inoculated stand due to the root grafting that takes place, as
well through the fungi which connect plant ecosystems.)

KIKUYU
Stands the test of time

Morgan Sounness
0427 471 057
Kim Sounness & Co

Bindoon, Narrikup and Rosabr
3 new subterranean clovers with increased
RLEM seedling resistance...
Article Dr Phil Nichols (Senior Pasture Scientist), Department of Agriculture and Food Western Australia.

Summary
Three new black-seeded subterranean
clovers (Bindoon, Narrikup and
Rosabrook), with increased seedling
resistance to redlegged earth mites
(RLEM), have been released by
DAFWA. Field trials showed higher
seedling densities and greater winter
feed production than older varieties.
This increased resistance will reduce
losses when RLEM densities are low to
moderate, but control by pesticides is
needed when RLEM densities are high.
The issue
A major weakness of subterranean
clover is its susceptibility to RLEM.
They are particularly destructive in
autumn, as they kill seedlings during
germination. RLEM also cause herbage
losses in winter and spring and reduce
seed yields. Control of RLEM depends
mainly on pesticides. However, autumn
spraying is often missed, as crop sowing
usually takes precedence. There have
also been recent reports of resistance
to some pythethroid chemicals among
some RLEM populations (Umina 2007).
Predatory mites have been imported for
biological control, but have had little
impact on RLEM populations (Ridsdill-
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Smith, 1997). Resistant varieties offer into adapted cultivars.
a cost-effective strategy for reducing
Cultivar development
RLEM losses.
Bindoon, Narrikup and Rosabrook
originate from crosses made between
Development of a screening method
A glasshouse screening method was cultivar Denmark and varieties with
developed to identify sources of seedling RLEM seedling resistance. Progeny were
resistance to RLEM. The procedure screened for RLEM seedling resistance
involves collecting RLEM from the field and to low oestrogen content, resistance
and adding them to 7 day-old seedlings to both known races of clover scorch
and rating the amount of cotyledon area disease (Kabatiella caulivora) and to
damaged after 7 days of feeding. Over two common races of root rot caused by
900 wild varieties from the Mediterranean Phytophthora clandestina, Breeding and
basin were initially screened and 3% of selection was conducted by Phil Nichols
these were considered resistant. Work (DAFWA).
with CSIRO showed that RLEM feed
less and produce fewer eggs on such Field testing of elite breeding lines
varieties. Interestingly, a high proportion was conducted in target regions across
of resistant varieties came from Italy, southern Australia. Bindoon and
particularly the island of Sicily. The Narrikup were evaluated at Williams,
reason for this is unknown, as RLEM Kojonup and Esperance, in addition
to three other sites in NSW and SA in
originate from South Africa.
the 450–600 mm annual rainfall zone.
It was originally thought that some of these Rosabrook was evaluated at Mt Barker
resistant varieties might have potential (WA) and five other sites in NSW, SA
as new cultivars. However, field testing and Victoria with > 600 mm annual
showed all had agronomic deficiencies rainfall. Relevant commercial cultivars
that outweighed their increased RLEM were included as controls. Measurements
resistance. Consequently, a breeding over three years included winter and
program was initiated in 1992 to spring production and both seed bank
incorporate RLEM seedling resistance and regeneration densities. Plots were
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Major agronomic characters of Bindoon, Narrikup, Rosabrook and other varieties
Table 1
Variety

sabrook

ased

Days to first flowering
(Perth sown early May)

Where cultivar
is suited
Flowering begins

Where cultivar is
suited Seed formation

Hardseededness
0 = all soft
10 = all hard

Bindoon

108

Early Sept

Late Oct

3

Narrikup

126

Mid-Sept

Mid-Nov

3

Rosabrook

143

Early Oct

Late Nov

3

Seaton Park

110

Early Sept

Late Oct

3

York

110

Early Sept

Late Oct

5

June

129

Mid-Sept

Mid-Nov

3

Campeda

128

Mid-Sept

Mid-Nov

-

Denmark

143

Early Oct

Late Nov

1

grazed by sheep and insecticides were not used.

Cultivar characteristics
Bindoon, Narrikup and Rosabrook are all black-seeded types, suited to moderately acid, welldrained soils. Each has low oestrogen content and is suited to permanent or semi-permanent
pastures, with occasional cropping. Major agronomic characters compared to current cultivars
are shown in Table 1, while pest and disease ratings are shown in Table 2. Glasshouse data shows
the increased RLEM seedling resistance of the three new varieties (Table 2). Bindoon, Narrikup
and Rosabrook had higher seedling regeneration densities than the older cultivars in field trials (Tables 3 and 4), due at least in
part from their higher RLEM seedling resistance. The higher densities resulted in higher winter herbage production – providing
more feed at the time of greatest feed shortage. Other field trials have shown the increased RLEM seedling resistance holds up
well under low-moderate RLEM densities, but insecticides are needed when RLEM densities are high.
Role and marketing of Bindoon, Narrikup and Rosabrook
Bindoon is suited to areas with ~425-600 mm annual rainfall, and where the growing season extends to late October. It is a more
productive and persistent replacement for Seaton Park and York with increased resistance to race 1, the most common race, of
clover scorch disease. Bindoon is being marketed by PGG Wrightsons and seed should be readily available in 2012. Narrikup is
a very vigorous variety suited to areas with an annual rainfall of ~500-700 mm, and where the growing season extends to mid
November. It is more productive and persistent and has better clover scorch resistance (to both races) than Junee and Campeda
and is suited to areas where these cultivars have been grown. Narrikup is being marketed by Seed Force as SF Narrikup and
limited seed will be available for sowing in 2013.
Rosabrook is a late-flowering disease resistant variety suited to areas with an annual rainfall of at least 650 mm and where the
growing season extends to late November. Rosabrook is a more productive and persistent replacement for Denmark and is being
marketed by Seed Force as SF Rosabrook. Limited seed will be available in 2012.

Pest and disease resistance ratings (0-10) of Bindoon, Narrikup, Rosabrook another varieties, where 0 = very resistant, 10 =
very susceptible
Table 2
Variety

RLEM

RLEM

Cotyledon

Trifoliate

Bindoon

3

4

Narrikup

3

Rosabrook

Lucerne flea

Clover scorch

Clover scorch

Phytophthora root rot

Race 1

Race 2

Race 177

Race 173

4

3

8

1

8

5

6

4

4

2

7

3

-

-

2

4

1

2

Seaton Park

7

7

8

8

8

2

4

York

7

7

8

6

9

1

8

Junee

8

6

4

3

8

4

2

Campeda

7

6

6

6

8

3

7

Denmark

7

-

-

1

3

2

2

Winter and spring herbage production, seed bank densities and seedling regeneration densities of Bindoon, Narrikup and five
other cultivars averaged over 3 seasons at 6 sites across southern Australia (expressed as a % of cv. York)
Table 3
Variety

Regeneration

Winter herbage

Spring herbage

Seed bank

Bindoon

169

153

114

133

Narrikup

127

142

135

77

Campeda

79

76

119

76

Coolamon

125

122

143

75

Junee

107

110

137

109

Seaton Park

98

125

112

95

York

100

100

100

100

Winter and spring herbage production, seed bank densities and seedlingregeneration densities of Rosabrook, Denmark and Mt
Barker averaged over 3 seasons at 6 sites across southern Australia (expressed as a % of cv. Denmark)
Table 4
Variety

Regeneration

Winter herbage

Spring herbage

Seed bank

Rosabrook

143

123

105

128

Denmark

100

100

100

100

Mt Barker

96

93

96

85

GRDC, AWI and Pastures Australia provided financial support for development of these varieties.
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Grazing tolerant
LUCERNE

Article by Alan Humphries and Ross Ballard - South Australian Research and Development Institute

One of the main constraints to lucerne adoption is the perception
that it requires controlled rotational grazing management for good
persistence. Because of this, lucerne is considered by many to be a
specialist pasture, and not a species that can be grown across large
areas of the farm. New varieties have been bred with improved
tolerance to grazing, and can now be managed with more flexible
grazing.
Lucerne is a perennial plant that uses
energy stored in its taproot to grow.
Once the new growth is about 20 days
old, it starts to put energy back into its
root system. The plant is usually grazed
or cut for hay 30 days after cutting
and this triggers new growth from the
stored energy. This is a cyclic pattern of
energy storage; use and replenishment.
Rotational grazing will always be the
most productive way to utilise lucerne,
resulting in high yields and improved
livestock production. Unfortunately it
isn’t always possible to graze lucerne this
intensively because of fencing or watering
points, or other livestock issues (mob size, are of sown lucerne, etc).
A new lucerne cultivar called SARDI Grazer has been developed to
tolerate more persistent grazing. We are recommending a flexible
grazing rotation of around 6-8 weeks grazing followed by 6-8 weeks
recovery.
The two paddock rotation requires much less infrastructure and
labour inputs, and should make lucerne more accessible to more
farmers. The two paddock rotation is also close to traditional
management for perennial grasses such as cocksfoot and phalaris,
making this lucerne a more compatible option for sowing in
mixtures.
SARDI Grazer was developed by selecting plants that survived 18

months of intensive continuous grazing from sheep. This extreme
level of grazing is not recommended for farmers, but was used as
a breeding tool to kill most of the plants as quickly as possible
and leave only the most grazing tolerant individuals surviving for
breeding. The surviving plants were crossed together to form seed of
the next generation, which was then selected again for tolerance to
continuous sheep grazing. This process was repeated once more, so

that the resulting parent plants in the new variety had 3 generations
(or cycles) of selection for tolerance to long spells of continuous
sheep grazing.
SARDI Grazer is a result from almost 30 years of breeding, and was
developed from selections of 3rd generation grazing tolerant plants
at Turretfield (alkaline clay loam) and Katanning (deep acidic sand)
lucerne sites. The performance of SARDI Grazer at Turretfield,
NSW from 2007 to 2010 is shown in Figures 1a and 1b.
These graphs show the performance of SARDI Grazer and other
lucerne varieties after 12 (Figure 1a) and 18 (Figure 1b) months of
continuous grazing. Note: this extreme level of punishment is not
recommended, but is a breeding tool to quickly identify lines and
individual plants with the most grazing
tolerance.
Editors Note: Heritage Seeds will have
a small amount of SARDI Grazer seed
available for sale in 2012.

Getting serious about establishment
Grant Bain from Walkaway is a pioneer of furrow
sowing perennials using old culti-trash combines. This
year he purchased an 11 metre culti-trash airseeder to
do exactly the same as his old combines, but in half the
time. And by adding auto-steer technology, he could
sow up and back with precision, and work longer hours
due to reduced fatigue. A big improvement all round.
Photo 25 August 2011.

Sensational Serradella
Gordon Dodd from Jurien Bay has been drilling
serradella in to his subtropical perennial grass stands
for a few years now. This photo shows just how good
it can get, with the mass of Charano Yellow Serradella
pods indicating a really dense stand. The key is regular
spring spelling and patience as it takes time to build a
large seed bank. Photo 18 October 2011.

Just add N
Wayne Woods from east of Geraldton sowed these
perennial grasses in August last year. They emerged just
before things turned dry and then took off after some
summer rain. Given the lack of annual species this year,
Wayne applied 60 L/ha of Flexi-N in mid-winter to
boost growth. The mild weather and additional N saw
the subtropical grasses grow rapidly at a time when they
are normally fairly sluggish.

Herbicide tolerance
John Borger from DAFWA ran a herbicide tolerance
trial at Michael Morrison’s farm west of Three Springs
this year. The plots were sprayed in late June and as this
photo indicates some chemicals are very effective at
controlling annual weeds without overly affecting the
perennial pastures. The plot on the right received 1 L/ha
of Glyphosate and 4 L/ha of Atrazine and is incredibly
weed free. Photo 12 September 2011. .

