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Welcome

Committee

from Bob Wilson

A
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s we all realise, the best way to stay
in business with stock is to run more
numbers per hectare and hopefully that
is why all of you are still members of this
group. Not only does Evergreen promote
better ways to improve your pastures but
also more sustainable systems as well. While we have had a fantastic
ﬁnish to the growing season this year we know that another tough
season is just around the corner so we must be prepared. This is where
Evergreen comes in with the concept of farmers learning from other
farmers. There are people out there who are prepared to try new things
so we need to learn from them... Warts and all.
2013 has seen Evergreen spend a lot of time and effort to get feedback from
our members about what the group is doing well and where we can improve.
It has been a surprisingly enjoyable process, I must say… We are going to
send out an on-line questionnaire to round off this whole process. This will
stand our group in good stead when we apply for funding if we can say that
what we are proposing is what our members have told us needs to be studied!
At our recent AGM held in Manjimup, Grant Bain, Walkaway, joined the
Evergreen Farming committee. Many in the north would have beneﬁted
from Grant’s expertise in establishing perennial pastures and we welcome
that experience and knowledge to the committee. I encourage you to keep in
touch with any committee members in your area through the contact details
on this page.
Finally, we received the very sad news that Evergreen Farming Group’s
ﬁrst life member Jesse Skoss had passed away. Our sympathies go to his
wife Rosemary and all the family. Jesse had a passion for improving our
West Australian pastures and with his knowledge from America was always
thinking ‘outside the square’. Jesse may have had some frustrations that we
farmers didn’t move fast enough in adopting perennial plants but at least he
lived long enough to see a substantial area in WA starting to be planted to
sub-tropical as well as temperate perennial grasses. Agriculture needs more
of these people with real passion and the ability to envisage new systems.
Cheers Jesse...
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Philip Barrett-Lennard
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Evergreen Farming
PO Box 231, Kojonup WA 6395

Thank you Bob
Are you a member?

F: (08) 9833 7524
E: evergreenfarming@agvivo.com.au
W: www.evergreen.asn.au

Become a member and you’ll receive:
Regular newsletters
Reduced entry to Field Days and seminars
Access to research results
The opportunity to host on-farm trials
and demonstrations.

For more information contact
the team at Evergreen.
Application forms can be
found at:
www.evergreen.asn.au/join.htm

Views expressed are not necessarily
those of the Editor or the Evergreen
Committee. Farmer experiences may not
work for all. Disclaimer: Mention of trade
names does not imply endorsement or
preference of any company’s product by
Evergreen, and any omission of trade
name is unintentional.
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Show us

your tools.

Smooth Move trough
Jim and Pam McGregor of Kojonup rotationally graze their cattle
in large mobs. To keep infrastructure costs down, they use a
portable ‘Smooth Move’ water trough that moves with the cattle.
It is light enough to be easily tipped up and emptied before being
hitched behind the ATV. A 10-metre ﬂexible hose connects the
trough to their existing poly pipe network via a camlock.
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Show us your grass!

Batt-Latch
Gabe Brown from the USA (see article pages 4 to 7) uses a
solar powered ‘Batt-Latch’ to automatically move cattle from
one paddock to the next. The device is programmed to open an
electriﬁed spring gate at a pre-determined time, saving valuable
time. As he says, it would be impossible to use intensive mob
grazing with multiple movements per day without them!
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Diversity is king
Article by Chris Walters, Acres U.S.A.

Gabe Brown farms in North Dakota, USA and is famous for his use of cover crops and
intensive grazing to improve soil health and farm proﬁtability. The following interview
featured in a recent edition of Acres U.S.A. magazine and highlights how Gabe
harnesses biological processes to regenerate his soils whilst boosting his bottom line.
ACRES U.S.A.: When you and your wife,
Shelly, bought your current property
about 20 years ago, what kind of
farming were you accustomed to doing?

Perennial success in whole-farming systems
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GABE BROWN: The farm we’re on
today was purchased by my wife’s
parents back in 1956. They farmed
conventionally — heavy tillage, half
summer fallow, half small grains. They
primarily grew wheat, oats, barley
and, once in a great while, flax. So it
was primarily cool-season grasses,
half summer fallow, half crops. They
also had a small cow/calf herd up
until the late ’70s. In 1983 when I
finished college, Shelly and I moved
onto the place and entered the cow/
calf business. Her folks were still
operating the grain farming aspect of
the operation and we did the cow/calf
enterprise. Both my wife and I worked
in town. During the late ’80s we started
to divide up the pastures a little bit to do
some rotational grazing as there were
only three pastures on the operation
when we arrived. That was our first
foray, into rotational grazing. In 1991
we had the chance to buy the home
place from them — they retired and
moved to town. For the first two years
I farmed conventionally with tillage.
We’re in an environment where average
precipitation here on the outskirts of
Bismarck is about 15 inches, but of that
about 9 inches comes as rainfall and
the remainder is from snow. I always
thought that moisture was the limiting
factor in crop production on our farm.

I had a friend in the northern part of
the state who was a no-tiller, and he
talked me into trying no-till to conserve
moisture. He told me, “Gabe, if you’re
going to go into no-till, sell all your
tillage equipment. Otherwise you’ll
be tempted to go back.” So I actually
did that. We sold all of our tillage
equipment before I bought a no-till
drill in 1993. We bought a 15-foot John
Deere 750 no-till drill, and we’ve been
100 percent no-till ever since. The first
year with that no-till drill I seeded some
peas for the first time, and I began
seeding some acres down to alfalfa. I
started to diversify the crop rotation a
little bit, but I didn’t have any idea where
it would lead me. What really changed
for us was in 1995. We had 1200 acres of
wheat. The day before we were going to
start combining the wheat we lost 100%
of our crop to hail. That’s a pretty tough
pill to swallow. Seeing as it had only
hailed once on this farm in the previous
25 years, we didn’t even think of taking
out crop insurance for hail because it
just never happened here.

ACRES U.S.A.: It sounds like a historic
hailstorm.
BROWN: It was. You know it’s pretty
bad when the USDA sends people
out from the national office to take
pictures. However, I was already done
combining peas before I lost my wheat
crop, and that made me realise the
importance of having a diverse crop
rotation. After the hailstorm I decided
that since we had those nutrients in

the soil, let’s put some crop on there
to grow forage for the livestock as,
obviously that hailstorm also took all
of our pasture. That was really my first
try at what today we call cover crops.
I went in and seeded some millet and
some Sudangrass, just trying to grow
forage. In 1996 we started planting
corn, and we planted more acres to
peas. Obviously when you’re young and
starting out and you lose the majority of
your crop to hail, you have a tough time
making payments. I couldn’t borrow as
much money for inputs, so I wondered,
“Okay, how do I supply nitrogen without
having to purchase synthetic fertiliser?”
So I seeded acres to alfalfa, more acres
to peas and planted more forage crops
such as Sudangrass and millet. I didn’t
know at the time, but what I was really
doing was laying the groundwork for
crop diversity by diversifying the crop
rotation. I had all these other crops
along with spelt and wheat, oats, barley,
and what happens but we lose 100% of
our crop to hail again. Well, that was
really devastating. My wife and I both
worked off-farm jobs to help pay the
bills. With two young children, things
were tough. However, after that second
hailstorm I started to plant more mixes
just to provide forage for the cattle. One
of the combinations I tried was winter
triticale and hairy vetch. At that time
soil health was not even on my radar,
I was just trying to save the farm, but
really what I was doing was building a
foundation for advancing soil health. In
1997 we started to diversify the rotation
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even more but that year was a total
drought — nobody around us combined
an acre, including us. We had three
years of crop failures in a row. I started
planting more of the warm-season
species crops — Sudangrass and millet,
and I added cowpeas because I couldn’t
afford to buy nitrogen, but I knew that
if I grew a legume with these species,
it would fix nitrogen for those grass
species. So we started to grow some
crops in combination. 1998 came along
and we lost 80% of our crop to hail
again. So I lost the majority of four crops
in a row, and my wife and I will tell you
that was absolutely the best thing that
could have happened to us because it
changed the way I looked at production
agriculture.

ACRES U.S.A.: This must have been a
record-breaking freak occurrence to
have that much hail that many years in
a row.
BROWN: The funny thing was, out of
all of my neighbours that adjoin me,
none of them had hail all three of those
years. We all had the drought in 1997.
I was the only one that lost four crops
in a row. Several of them lost two crops
but nobody else lost four, but I honestly
believe there’s a reason things happen.

Now looking back, like I said, that’s
the best thing that ever could have
happened to us because I noticed that
following the peas, the next crop was
a little better. Following the diverse
Sudangrass/millet/cowpeas, the next
crop was a little better. Following the
triticale/hairy vetch combination, the
next cash crop there was a little better.
We started to notice our organic matter
percentages improving, and I should
note that we were fortunate that we
were soil testing. My father-in-law had
soil tested for years, and I soil tested
so we had the baseline data. When we
purchased this operation our organic
matter levels were 1.7 to 1.9%.

ACRES U.S.A.: Are those levels typical
of land that has endured a consistent
regimen of little besides synthetic
nitrogen for decades?
BROWN: Yes. And it’s more so
indicative of the tillage and of lack
of diversity in the cropping system.
Those two things especially cause the
degradation of soil organic matter. Our
crop land was 1.7 to 1.9%. I noticed after
four years of drought and hail that we
were still able to inch that up. Obviously
at that time I didn’t realise what I was
doing, but today I know I had more roots

in the ground. Approximately two-thirds
of your organic matter increase will
come from roots. By growing all these
cover crops, adding this diversity into
the crop rotation, we were seeing an
increase in organic matter, so that was
a good thing. I had severely cut back on
my use of fertiliser, and today I know
that benefits soil biology. Back then I
had no idea. I was just trying to survive.

ACRES U.S.A.: As all this was going on,
what drove your choices in cover crops?
BROWN: They simply came about
from the need to survive, the need to
feed the livestock, the need to produce
something that would generate cash
flow. That was it. Back then I had no
inclinations as far as advancing healthy
soil. I didn’t realise at that time that my
soils were in a degraded state.
ACRES U.S.A.: How many animals were
you feeding back in the mid-’90s?
BROWN: We ran 100 to 150 cow/calf
pairs. Just as a point of reference to
where we are today, on basically the
same land base we now run 350 to
400 cow/calf pairs. That’s a constant.
We keep our cow herd levels the same,
and then we run anywhere from 300 to
600 yearlings on the same land base.

WE’VE BEEN
ANALYSISING
SOIL SINCE MAN
FIRST WALKED ON
THE MOON.
Based on over 40 years of field
research data, CSBP’s NUlogic is the
most sophisticated interpretation
model available for WA soils.
Through our team of local area
managers we are able to provide
quality recommendations to suit your
requirements.
1800 808 728
csbp-fertilisers.com.au

WE’VE BEEN ANALYSING
WA SOILS SINCE MAN FIRST
Evergreen I Issue 45 DECEMBER 2013
WALKED ON THE MOON.
With over 40 years of ﬁeld research data, CSBP’s NUlogic is the most sophisticated
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We finish some of them on grass, so
we’re actually keeping some of those
animals until they’re 28 months old.
We have significantly more livestock,
plus we have a small flock of sheep,
and we’re running pastured poultry.
My son has an egg-laying business with
pastured laying hens, and we have a
few turkeys. We’ve really diversified the
operation tremendously on that same
land base. I just received my latest
soil tests last month, and our organic
matter levels were from 5.3 to 6.1% on
those same fields that once were 1.7
to 1.9. So we’ve more than tripled our
organic matter levels.

ACRES U.S.A.: Could you elaborate on
the importance of those numbers?

Perennial success in whole-farming systems
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BROWN: When we purchased the
operation I was very fortunate that
the USDA came out and did a soil
infiltration study. What they found is that
we could only infiltrate half an inch of
water per hour. And that was because
of all the heavy tillage and the lack of
soil aggregation and pore spaces. The
last test they did at my place over a year
ago indicated that we can infiltrate over
eight inches per hour. That’s a 16-fold
increase. I tell people that even though
we’re in what some might consider a
moisture-challenged environment at 15
inches, it doesn’t matter how much rain
you get, it’s how much can you infiltrate
into your soils and then how much you
can store. It’s the organic matter that
improves the water-holding capacity
of the soil. For every one percent
increase in organic matter, that results
in approximately 20,000 gallons more
stored water per acre. So when my soils
jump from less than 2% to
6%, think of how many thousands of
gallons of water I’m able to store in my
soil. And that’s just from a moisture
standpoint.
ACRES U.S.A.: Getting back to your
story, as the ’90s drew to a close you
had endured a real run of misfortune.
BROWN: After 1998 I had lost four
crops in a row to hail and drought. We
were able to hold on to the beef cow
herd, and I was very fortunate that the
bank did not foreclose on me. We were
still able to make our interest payments,
so they stuck with us. I had begun to
see a real change in the soil. It was
about then, 1997 actually, when I was
first exposed to holistic management.
I heard Don Campbell from Alberta
talk about holistic management, and

that got me thinking about making
my operation function as a whole. So
often in agriculture today we segregate
the corn crop from the soybean crop
and segregate that from the livestock
enterprises — everything is segregated.
I got to thinking about the changes I’d
seen in my operation having to do with
diversity; it really struck home that
what I was trying to do was imitate
native rangeland. When you go out in
true native rangeland, it’s very diverse.
My son teaches range management at
the local college, and once he brought
his students out to one of our native
pastures and in two hours they counted
over 140 different species of grasses,
forbs and legumes. That’s tremendous
diversity. Don Campbell talked about
holistic management, about how
everything works together and how you
can’t change one thing without affecting
another. The hail and drought made me
diversify my crop rotation by growing
forage crops — Sudangrass, millet,
cowpeas — I was putting livestock
back out on the cropland. For me that
was really the foundation of holistic
management. So from the late ’90s
to right after the turn of the century, I
expanded the use of cover crops on my
system, and by that time I called them
‘cover crops’. Whenever I harvested
a pea crop, for instance, I always
immediately seeded something else. I
started to read a lot about soil biology
and what happens in the ground. We
never used to see an earthworm on our
land. Then the combination of no-till,
cover crops and the residue I left on
the surface to protect the soil had us
seeing earthworms in all our fields. I
was fortunate, too, when our district
soil conservationist, Jay Fuhrer, took an
interest in what I was doing and asked
me to serve on the soil conservation
district board. As a board we really
delved into soil health. It was then
that no-till took off in our county. I was
one of the first no-tillers in the county.
Today, Burleigh County is at least 75%
no-till. We saw a real expansion of
people interested in no-till. Another big
learning curve moment happened in
2006 when I spoke at the No-till on the
Plains conference in Salina, Kansas. Dr
Ademir Calegari from Brazil also spoke
at that conference. He talked about
these cover crop cocktails or polyculture
cover crops in Brazil where they mix
many species together. I was growing
two- and three-way mixes, but Ademir
was talking about seven-way mixes and

above. I came home and immediately
started to diversify the cover crop
mixes. That’s been a real learning curve
in itself, finding out which species work
best with each other. Nowadays, rarely
do I seed a cover crop blend with less
than 15 species in it. Most of the time
there are at least 20 different species
in a blend. I’ve found that we’ve really
been able to increase organic matter
and improve soil health. We get much
greater production when we put these
cover crops together.

ACRES U.S.A.: How do the animals tie
into that sort of dense, diverse cover
cropping?
BROWN: The next big learning moment
in my journey happened in 2006, up
in Brandon, Manitoba at a grazing
conference. A gentleman came up
after my talk and said I had to see what
he’s doing. It was Neil Dennis from
Wawota, Saskatchewan. Neil is a mob
grazer. Now at that time we had already
ratcheted up to what I considered
high stock density, 200,000 or 300,000
pounds of live-weight animals on an
acre. We moved our cattle once per day,
but Neil said we needed higher stock
density, and we needed to move them
more often. That spring I went up to
Neil’s because I had to see for myself,
because I just didn’t think there would
be much difference between moving
them once per day and moving them
several times per day. After seeing what
Neil was able to achieve soil healthwise with these higher stock densities
of 600,000 to 700,000, even 1 million
pounds of beef on an acre, I came home
and told my son this was the next step
in soil health for us, but not only on
pastures; we were going to do it on
the cover crops. You look at how these
prairie soils were formed, with large
herds of grazing animals, bison, elk,
and deer, moving across the prairie,
trampling litter down onto the soil
surface. They left their dung and urine
and then moved away, not to return
for maybe a year. I wanted to mimic
this on my cropland because Neil had
proven it could be done. Allan Savory
of course had proven it could be done
on rangeland, but I didn’t see anybody
doing it on cropland. I got to thinking
about all these cover crops I’m growing,
and what we lack in for improvement of
soil health on cropland is the livestock
component, so I came home and my
son and I immediately started growing
these cover crops, putting high stock
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densities, 600,000–700,000 pounds of
beef, live weight, per acre on this cover
crop and then rotating them. What we’re
seeing is an absolute jump in the health
and improvement of our soil resources.
We’ve been able to document this with
Dr Ray Ward at Ward Labs, and Dr
Richard Haney, who is a soil scientist
with the ARS. Haney has developed a
test that doesn’t only take into account
the chemical and physical properties
of the soil, it takes into account the
biological processes happening in the
soil. Over the past several years we
proved that by bringing cattle onto this
cropland we’re able to take organic
phosphorus and other elements
ordinarily not available to plants and
make them available. Due to this, our
proven corn yield now is 127 bushels per
acre. That may not seem high to some,
but the county average in Burleigh is
under 100, so I’m over 25% higher than
that, yet I have zero fertiliser cost. I have
no fungicides, and I have no pesticides.
We’re down to about one herbicide pass
every two to three years, depending on
the crop rotation and which fields we’re
using. I tell people I’m striving to get
to where I eliminate all my herbicide
uses totally, but I will not use tillage
to do that. To me, tillage is just too
detrimental to the soil health.

ACRES U.S.A.: Building topsoil is
normally thought to be a lengthy
process. What do you think?
BROWN: I think we can build topsoil
much faster than some scientists
suppose, especially when we practice
holistic management — integrating
livestock, cover crops and diverse crop
rotations. Glomalin is the glue that holds
these soil aggregates together. We’re
able to see on our operation that as we
increase organic matter we’re building
new topsoil.
ACRES U.S.A.: Was there a book or
something from the historical record
that was influential in your early reading,
when you were scraping around for
information?
BROWN: The one thing that probably
influenced me more than anything was
Thomas Jefferson’s journals. Jefferson,
on his plantation, talked about using
crops such as hairy vetch, radish and
turnips. Back then he was doing all
the things I’m doing now. I tell people
I’m not ahead of the game; I’m really
several hundred years behind. It’s
just that agriculture went full circle.

That probably influenced me more
than anything because I looked at how
production agriculture took place years
ago before they had synthetic fertilisers.
Four years of financial hardships forced
me to go back to those methods. Now
I fully believe that it will be the wave of
the future for production agriculture.
Let me explain why: I spend a great deal
of time in the winter travelling around
the United States, Canada and other
countries speaking about what we’re
doing on our operation. I show them my
cost of production to produce a bushel
of corn. This past year in 2012, my total
cost of production to plant the corn,
harvest it, store it, haul it to market, land
cost, equipment cost, everything, was
$1.42 a bushel. I tell people corn can
drop to $2 a bushel, and I’m still going to
make money. I spoke in Indiana this past
winter and a banker came up to me after
he saw that slide. He said, “Gabe, if corn
drops below $5, half of my borrowers
won’t be able to make their payments.
”I thought, wow, look where we’ve
gone in production agriculture. We’re

so reliant on synthetic inputs. If we
would do away with that and focus
on soil health, we would lower the
cost of production. I’ve proven it on
my operation, and there are many
others around the country. It’s simply
a matter of getting off that tractor and
focusing on soil health. I tell people,
“We have come, as producers, to accept
a degraded resource,” because all of
our soils are degraded. My soils, even
knocking near six percent organic
matter, are still degraded soils because
I have native prairie soils that are at
7.3%. I’m not nearly back to where we
were before the native prairies were
tilled. We as producers have to focus
on regenerating our soils. I get so
tired of the new cliché, ‘sustainability’.
Why do we want to sustain a degraded
resource? It makes absolutely no sense
to me. We need to be regenerative. We
need to regenerate our soils and build
them for future generations.

Vale Jesse Skoss
Jesse died at home very peacefully
just before 6 pm after finishing his
evening constitutional glass of red in his
favourite arm chair. He might be a little
disappointed that he did not make 100
and get his telegram from the Queen;
however he was immensely proud of the
life membership that Evergreen Farming
bestowed on him in 2002. To him it
represented acknowledgement and
acceptance of some ideas that he had
held since coming to Australia in the late
50s from the wider farming community.
During the 1990s Jesse, in his mid-70s,
set up test plots across the Midlands
and lower Great Southern. These were
funded by contributions from a range of
progressive farmers, many of whom were
part of the Australian Merino Society.
The test plots involved planting a range
of species that he sourced from multiple
trips across Australia and to the United
States generally at his expense. His wife
Rosemary often referred to herself as the
‘Grass Widow’ during that period.
Some of the northern test plots
attracted the attention of Tim Wiley
who was working with Tagasaste and
beginning to look at perennial grasses
on a neighbouring farm. Jesse’s

knowledge of grasses combined with
Tim’s departmental resources, extension
skills and the established network of
progressive farmers ultimately led to the
formation of Evergreen Farming.
On behalf of the Skoss family I would
like to thank Evergreen Farming for the
opportunity to attend the recent meeting
and field tour on the 25th of October.
We appreciated the warm sentiments
extended by all and in particular the
Evergreen Farming ‘Old Hands’ that knew
Jesse back in the day.
Kim Skoss
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Fitting lucerne into the
mixed farming system
Farm info.
Grower: Rob and Jen
Egerton-Warburton
Location: ‘Korellup’, Mobrup
Property size: 4000 ha

Article by Pip Crook, Southern DIRT

Rob Warburton has grown lucerne for a number of
years, but in his mind he was struggling to ﬁnd the
best ﬁt for it in his mixed farming system.

T

Perennial success in whole-farming systems

he cost of establishment (mainly
the opportunity cost of foregone
production) and the low production
in winter were disadvantages that
weighed heavily on his mind. However,
once he starting cropping into his
lucerne stands, the fit was obvious.
Rob has now settled on a year-in,
year-out cropping rotation on most of
his lucerne paddocks, with canola the
favoured crop. A number of benefits
follow including: (1) the ability to grow
a high value crop every second year;
(2) green feed is available for weaner
sheep every summer and autumn; (3)
the canola crop can be grazed briefly in
mid-winter to boost winter feed supply;
(4) the canola crop needs minimal

Ave annual rainfall: 550 mm
Soil type: Forest gravels and sandy loams
Enterprise mix: Mixed farming, 10,000 sheep
predominately merinos

fertiliser nitrogen due to nitrogen
fixation by the lucerne; (5) weeds
are easily controlled in the pasture
phase using grazing and chemical
manipulation; (6) weak (typically
sandy) parts of the paddock improve
as the lucerne builds organic matter
and recycles leached nutrients from
depth, and (7) canola yields are rarely,
if ever, reduced by competition from the
lucerne in his high rainfall conditions.

However, given Rob now grazes the
majority of his cereal and canola crops
each winter, a lack of winter feed is
much less of an issue than it used
to be. As a result, the poorer winter
production from the lucerne can be
tolerated. And Rob says when he
eventually upgrades to a disc seeder,
a cereal such as oats or barley could
easily be disced into the lucerne stands
in autumn to improve winter feed.

Managing poor winter production

Establishment of the crop
and lucerne

The only disadvantage to this system
is the relatively poor winter pasture
production from the lucerne in the year
out of crop. Rob estimates this to be 1020% lower than a good annual pasture.

TT Canola varieties are grown amongst
the lucerne due to their high yield
and low seed cost. The Atrazine
applications cause some short term
leaf scorching to the lucerne, but no
long term damage. SpraySeed based
knockdowns are also used with no
detrimental impact on the lucerne.
Due to the tight rotation, fungicides and
MR-R varieties are used to minimise the
impact of Blackleg.
Establishing lucerne can be an
expensive exercise, with the opportunity
cost of foregone production while the

ABOVE: Rob showing visitors a ﬂowering
canola crop growing amongst lucerne.
LEFT: The lucerne takes off once the
canola crop has been swathed.
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opportunity cost, Rob is keen to go back
and explore establishing lucerne under
an IT Canola crop. A successful harvest
of lucerne seed from one of his existing
stands means he now has plenty of
low cost seed on-hand to use for this
method.

Lucerne paying its way

Lucerne growing happily under the ripening canola crop in late October 2013.

lucerne establishes being the single
biggest cost. To reduce this cost, Rob
has tried sowing lucerne under a
canola crop in the past but without
much success. More recently he has
established lucerne on its own in August
and September, just as pasture growth
rates kick up, allowing a paddock to be
de-stocked and sprayed out. He then
spreads 2 ton/ha of lime, as low soil
pH is an issue, and sprays on trace
elements, before incorporating them

Advanced AT

Winter active Phalaris

down to 25 cm using a one-way disc
plough. A highly winter active lucerne
variety such as SARDI 10 is then sown.
By establishing the lucerne in spring,
Rob is still able to graze the paddock
through winter, reducing much of the
opportunity cost. However, if the spring
and early summer is dry, grazing over
summer and autumn needs to be
carefully managed to avoid destroying
the new stand. To further reduce the

Having a critical mass of lucerne in
the system is important for Rob. He
feels that on his farm at least 100 ha
of lucerne is needed over summer so
that weaner sheep can rotate through
a number of paddocks without having
to switch back to dry feed or stubbles,
which would upset rumen function and
subsequent animal performance. Now
that he has developed a system that
is more profitable (by incorporating
canola), he is happy to increase the area
sown to lucerne. This solves the lack of
critical mass issue he had historically
when lucerne was just used as a
permanent pasture on a small part of
the farm.

ALUMINIUM AND ACID SOIL
TOLERANT PHALARIS
Advanced AT is the most aluminium and acid soil tolerant phalaris cultivar in
Australia. Developed by the CSIRO division of Plant Industry, it was selected
for superior performance in shallow, strongly acidic and infertile soils. A winter
active variety, it establishes quickly, is very palatable to sheep and cattle
and has a low level of summer dormancy, so you can take advantage of any
summer rain. Advanced AT is also very persistent under drought conditions.
Key Features:
• Advanced AT gives producers with high acidic soils a productive and
persistent pasture option that has not previously been available
• Strong seedling vigour for rapid establishment and is very palatable
to sheep and cattle
• Extensive root system makes Advanced AT very persistent under drought
conditions. It’s also useful in reducing recharge zones and helping to
prevent dryland salinity
• Contains lower levels of alkaloids, providing a safer grazing alternative
to older phalaris varieties.

For further information contact Western Australian territory manager,
Tim O’Dea on 0429 203 505.

www.heritageseeds.com.au
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A mix of
annuals and
perennials has
all bases covered
Article by Philip Barrett-Lennard, agVivo

Perennial success in whole-farming systems
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Nine Mile paddock is classic Gingin Redgum
country, mostly red sand over clay, with the odd
patch of poorer white sand. These soils, due
to their well-drained nature, usually support
a capeweed dominant annual pasture and the
occasional oaten hay crop.

A

fter having had some success
sowing subtropical perennial
grasses on another Redgum soil type
paddock in 2002, I decided to sow half
of Nine Mile paddock to perennials
in early September 2003. An early
Rhodes grass-dominant version of the
‘Evergreen Mix’ was dropped on top and
rolled in after a double knock.

Farm info.
Grower: Philip Barrett-Lennard
Location: ‘Beermullah’, Gingin
Property size: 426 ha
Ave annual rainfall: 100 year
average: 700 mm, 10 year average: 500 mm
Soil type: Sand over clay (various depths)
Enterprise mix: 100% beef cattle

The perennial grasses (especially
Rhodes Grass) established well,
although the small amount of Shorohie
millet that was added to the mix soon
died out. Then in late August 2005,
the other half of Nine Mile paddock
was sown to a mix of Gatton panic and
Rhodes grass. This time a combine
fitted with knife points and press wheels
was used to sow the perennials, and
apart from some insect attack (probably
cutworms), these perennials also
established well. A large amount of
summer rain in early 2006 saw more
panic germinate and helped to fill in
some of gaps caused by the earlier
insect damage.

of SpraySeed. Due to the variation in soil
types (from very shallow sand over clay
to deeper white sand), a wide range of
legumes were used including Dalkeith
and Urana subclover, Santorini and
Margarita serradella, Paradana balansa
clover, Prima gland clover and Cefalu
arrowleaf clover. Over time, the balansa
and gland clover have thrived on the
more fertile shallower sand over clay,
while the deeper rooted serradella has
performed best on the deeper sand.
Blue lupins have also made a comeback
on the poorer sands, and I am in two
minds on how to manage them. I
know that they will out-compete the
serradella, so I have controlled them
occasionally with slashing. However,
because the serradella has struggled
to dominate due to the string of tough
seasons, I appreciate the nitrogen
input of the lupins in the short term. If
and when the serradella thickens up,
controlling the blue lupins will be a ‘no
brainer’ as the serradella is palatable
and the blue lupins are not.

Natural nitrogen fixation

Impact of the seasons

Due to historically low legume content
in the paddock, a mix of annual legume
species was sown into the perennials in
early June 2007 following a knockdown

Seasonal conditions have a big impact
on pasture composition during the
‘annual’ growing season. In the wetter
years, such as 2009 and 2011, annual

legume content was good (30 to 50%)
and contributed both valuable feed
and nitrogen (N) fixation. However, in
very dry years such as 2010 and 2012,
legume content was very low (<10%)
and annual grasses constituted the
majority of the pasture. Even though
the annual legumes are acting as
‘fair weather friends’, they are a still
a critical part of the system due to
their N fixation and ability to produce
a bulk of high quality spring feed in
good years that can be carried over into
early summer. The N fixation is not only
critical for the long term productivity of
the subtropical perennial grasses, but
also the annual ryegrass component of
the pasture which is the major source of
winter feed.
In good springs, the paddock is rested
from August until November to allow
the paddock to bulk up and maximise
seed production from the aerial
seeding annual legumes and ryegrass.
Cows with six month old calves are
then grazed on the paddock during
December, and they thrive on the
mix of dry annual pastures and green
perennial grasses. If the late spring has
been wet, the perennials will be lush
while the dry feed will have declined in

www.evergreen.asn.au

FIGURE 1. Monthly grazing days and rainfall for Nine Mile paddock
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both quality and quantity. But if the late
spring has been dry, the dry feed will
still be reasonably high in quality, but
the perennials won’t be so impressive.

Grazing records show benefits
Stock movement records show that
in the good years such as 2009 and
2011, the grazing of accumulated dry
annual and green perennial pasture in
December contributes significantly to
yearly carrying capacity (see Figure 1).
In December 2011, 103 cows with calves
along with 28 yearling heifers strip
grazed the paddock for three weeks,
the equivalent of 5.4 DSE/ha. This was
55% of the total yearly stocking rate
of 9.78 DSE/ha. As well as supporting
a high stocking rate, the grazing in
December also (anecdotally at least)
produced significant cow and calf weight
gain. Weaning weights taken in January
2012 indicated well above average

weaning weights, a result of the mix of
green and dry grass plus an extra shot
of mother’s milk!
Subsequent grazing over summer and
autumn is often sporadic, and heavily
influenced by the presence or absence
of summer rain events. On this shallow
sand over clay soil type, the perennials
do not stay green for extended periods
between rain events. The Gatton panic
in particular will go into dormancy and
stay completely brown until the next rain
event. After a rain, the initial pasture
growth is rapid, before quickly petering
out when soil moisture is exhausted.
Grazing management in recent years
has been rotational grazing, with strip
grazing used in the December grazing
to minimise trampling and maximise
utilisation. Fortunately the paddock is
long and thin, so reasonably short cross
fences can be quickly erected using

temporary electric fencing (fibreglass
rods and polybraid). At 25 hectares, the
paddock is too big as it is, and needs
subdividing eventually. But the flat
terrain makes it hard to move water
quickly using gravity, so until a second
tank is installed, the paddock will stay
in one piece with strip grazing employed
when there’s too much feed to graze it
efficiently all at once.
In the first few years of the perennial
stand, I set stocked my weaner heifers
on this perennial paddock over summer.
The heifers did quite well, but the
pasture suffered, and in particular the
more palatable Gatton panic. A recent
move to growing standing fodder crops
on other paddocks for the weaners to
graze over summer has meant this
practise has stopped, and the perennials
appear to be far better for it.

Looking back to move forward
Fertiliser inputs over the last five years
have been minimal, due to a strong
fertiliser history and the fact that recent
soil and tissue testing hasn’t revealed
any glaring deficiencies, except a low
soil pH of 4.7 (in CaCl). As a result, high
quality Lancelin limesand was applied
at 2 ton/ha in early 2012. Soil fertility
is also boosted by the presence of
thousands of dung beetles, which are
known to mineralise the nutrients in
cow dung. They also do a great job of
aerating the soil!
Watching this paddock change over
the last ten years, I am confident that
the range of annual and perennial
pastures now growing in Nine Mile
paddock (25 species and counting) has
made it both a more productive and
more resilient pasture. The fact that
we now have species that are better
suited to each of the different soil types
in the paddock, and that will respond to
rain at any time of year, has certainly
seen productivity improve. And when
you factor in the drought tolerance
of the perennials and the hard seed
bank of the annual legumes, I think the
pasture is now more resilient, so it can
quickly bounce back into full production
following a tough season.

TOP LEFT: Attendees inspecting Nine Mile paddock
at an Evergreen Field Day in September 2009.
ABOVE: Cows and calves strip-grazing Nine Mile
paddock in late December 2009.
BOTTOM: Prima Gland clover has performed well
on the shallow sand over clay soils.
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Under-sowing perennials to
reduce establishment costs
Farm info.
Grower: Tim and Steph Stevenson
Location: ‘Kaula Dale’, Jingalup,
Arable area: 800 ha

Article by Paul Omodei, agVivo, Manjimup

Ave annual rainfall: 500 mm

For Tim and Steph Stevenson, moving from Perth to
Kojonup some nine years ago brought with it a change
in scenery, soil type, paddock sizes and more rainfall.

L

Perennial success in whole-farming systems
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ike most farms in the Kojonup
district, soil types vary
significantly within paddocks and
in average winter rainfall years
many become winter waterlogged.
With a passion for breeding rams
(of a number of breeds) the pasture
enterprise is at the forefront of
productivity gains for the Stevenson’s.
The challenge on their farm is to get
the best pasture species performing on
every soil type including a strong mix of
annuals and perennials.
Tim and Steph currently run around
1500 stud ewes and aim to achieve
130% lambing from them. Using
perennials has allowed mating of ewe
lambs to occur a month earlier if the
season permits and reduces the use of
supplement feeding.

Paddock preparation
When I first visited Tim he had a simple
brief for this ‘wetter country’, “I would
like to have persistent perennials in
all parts of the landscape with a mix
of good winter production and green
feed at the shoulders of the season
that I can crop over if I want to.” From
that moment on Tim and I started on
a fact finding mission, basically ‘right
plant, right place’ kind of stuff that we
hear a lot about with perennials. In the
meantime though, the focus was on
paddock preparation to get control of
unwanted grass weeds such as silver,
brome and barley grass. Cropping with
canola and hay were used to clean up

Soil type: Duplex granite sand over clay
Enterprise mix: Cropping, stud rams: 510 ha crop,
290 ha pasture

these unwanted weeds and crops were
also sown over the existing lucerne.
In 2011, Tim agreed to be involved in a
Grain & Graze 2 pasture cropping large
scale demonstration trial. This trial was
conducted in the adjacent paddock to
his focus paddock. Various perennials
were established in September 2011
— kikuyu, chicory, lucerne, tall fescue,
phalaris and tall wheat grass. In the
surrounding area of the trial Tim sowed
a mix of 2 kg/ha of phalaris and 1 kg/ha
of chicory so that the whole 10 ha could
be managed as one during the trial. He
was also keen to see how these species
would perform with spring sowing in
this duplex granite sand. The plan was
to then sow grazing barley over the
established perennials the next autumn
of 2012. However, the performance
of the phalaris and chicory both in
the trial and Tim’s paddock was quite
outstanding. While we were cautious
that the late rain in 2011 had assisted
this very good establishment, both the
phalaris and chicory produced rapid,
solid crowns and appeared very robust.

Establishment under crop
Based on this result, Tim decided he
wanted to trial autumn establishment
of a similar mix under a grazing barley
hay crop as an alternative method
to avoid the ‘lost productivity during
establishment’. This establishment
method under a ‘cover crop’ is not
common practice these days and is
not viewed by experienced perennial

farmers and specialists as good
management. Historically though, cover
crops for perennials have been sown
with cereals that are allowed to grow
tall with limited grazing (i.e. aim to
protect young perennial seedlings but
effectively shades them out instead) and
this has resulted in a spindly perennial
plant with poor energy reserves going
into the hot summer. However, with
newer winter grazing cereals such as
Urambie barley and Revenue wheat
now available, the option now is to sow
these cereals (that are bred for grazing
multiple times) as the cover crop. This
allows good grazing capacity from the
paddock during establishment while
keeping the canopy open for the young
perennial seedlings.
The paddock wasn’t ideally prepared
with no spray topping of barley and
brome grass in the spring of 2011 but
heavy grazing by ewes kept seed set
relatively low. It was sown relatively
early in the season on the 10th of May
after 30 mm rain in the first week of the
month with 60 kgs/ha Urambie barley,
1 kg/ha Advanced AT phalaris, 1 kg/ha
Resolute tall fescue and 1 kg/ha Puna
chicory. The paddock had a simple
knockdown with 1.2 L/ha Glyphosate
but no residual grass herbicides. The
barley and perennials jumped out of
the ground even though the rest of May
became very dry and the next significant
rainfall event wasn’t until June. The
barley was grazed in early June to
reduce the leaf area and transpiration

www.evergreen.asn.au

from the plant as things were starting
to get a bit dry. Just after grazing the
rain came and the season looked to be
back on track. The paddock was grazed
again on the 10th of July with ewes and
lambs and again on the 14th of August
to give the perennials one last growth
spurt before cutting for hay in midOctober. The time of cutting hay was
bought forward from the planned end of
October as the finish to the season was
looking dry (only 8 mm) after a very good
90 mm in September. This early cutting
proved to be good management for the
perennials (hay yielded about
4 t/ha) especially the phalaris and
chicory which responded to stored
moisture. The tall fescue was less
pleasing and we suspect that the pH of
4.8 in this paddock may be marginal for
the persistence of fescue.

has established. In fact, he is more
interested that his stocking capacity
doesn’t decrease while establishing
them! A decrease in stocking capacity
is a productivity loss he can’t afford on
what is a relatively small farm. So far the
perennials are holding their own through
the winter grazing period. Grazing his
cash crops is also a critical component
in allowing high winter grazed stocking
rates of 16 DSE/ha although he doesn’t
get hung up on DSE’s too much. He
wants more lambs per hectare at the
cheapest cost which means less grain
feeding of either the ewe or the lamb.

Stocking the pastures

10th July — 300 lactating ewes for
14 days (300 x 2.5 x 14 ÷ 30 ha = 350 DSE
days/ha)

The breeding of stud rams requires
Tim to start lambing in April, so early
season feed is critical. Perennials such
as phalaris and chicory that produce
early season green feed ideally fit into
Tim’s system. As he says, “The benefits
to me of not supplementary feeding
early lambing ewes with the feed cart is
significant.” Tim is not concerned with
animal health issues associated with
phalaris staggers as he sees this as a
management issue of the animal before
grazing. “If you’re putting lambs or ewes
onto pellets or grain you ensure they’re
prepared for the change in diet so why is
it any different for phalaris? I know what
the consequences are so I make sure
the stock have full stomachs and ad lib
hay or straw.
In these early years of establishment
it is difficult to quantify an increase in
stocking rate with the perennials Tim

Grazing records, below House
Dam Paddock (30 ha)
2nd June — 180 lactating ewes for 3 days
(180 x 2.5 x 3 ÷ 30 ha = 45 DSE days/ha)

Financial benefits
Tim believes the perennials in his
farming system will improve productivity
of winter waterlogged soils that
maintain desirable species and not just
unwanted winter and summer weeds.
He also hopes that the consistent water
use by perennials will one day enable
profitable grain cash crops to be grown
in these areas. Tim and I estimate on
the last five years cropping results that
these paddocks currently produce less
than 5 kg grain per millimetre growing
season rainfall (kg/mm GSR) due to
winter waterlogging. The aim is to get
this to at least 10 kg/mm GSR by using
a combination of perennials and early
sown grazing crops that can be grazed
from autumn through to early August
while maintaining average winter
stocking rates. This is a tough aim
but one believed to be achievable and
required to produce sufficient returns on
the value of the land.

Future plans

14th August — 500 lactating ewes for
5 days (500 x 2.5 x 5 ÷ 30 ha = 208 DSE
days/ha)
A total of 603 DSE grazing days per
hectare for the winter months or about
half the grazing days compared to Tim set
stocking six lactating ewes per hectare
during lambing from June to August.

Establishment costs
In Tim’s situation, he believes his
establishment costs are for the seed
only. By sowing the perennials under the
barley crop which was grazed and made
into hay the costs of fertiliser, chemicals
and operations are not attributed to the
perennials alone. In Tim’s case, hay was
the end product but this could also be
grain for cash income.

Tim has again established another
35 ha of phalaris and chicory under
barley in 2013 on similar country. This
paddock was sown in June to allow for
a double knock prior to sowing. The
concerns in this paddock were ryegrass
and while the double knock has done
an excellent job, late germinations
may still hinder the persistence of the
perennials. Tim is not afraid though to
graze hard in the spring and then spray
top the ryegrass to control seed set. He
has seen that by keeping the grazing, of
phalaris in particular, hard in the spring
it will remain vegetative and therefore
not be affected significantly by a spray
top later in the season. The alternative
is to use an earlier spray top option with
Gramoxone which in Paul’s experience
won’t have a long term effect on the
phalaris and chicory due to their strong
crowns at this time of the year.
Scope (IT) barley is also seen as a
potential cover crop option so that
IT chemistry can be used to remove
barley grass and brome grass in crop.
However, there is little known about the
tolerance of perennials to this chemistry
so this is definitely a work in progress.

Attendees at a Southern DIRT Field Day inspecting a pasture cropping trial site
on ‘Kaula Dale’.

Harvesting his own phalaris seed is
a future aim of Tim’s, but with the
continuing success of under-sowing low
rates of phalaris with barley, the seed
cost is not a significant one while he
maintains his winter grazed stocking
pressure.
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Soil water under
perennials
Article by Phil Ward, CSIRO

In south-western Australia, agricultural production relies mainly on annual
crops and pastures. These crops and pastures generally germinate late in
autumn, grow slowly through winter, grow more rapidly through spring, and set
seed and die late in spring or early in summer. Consequently, there is often little
growth or feed available through summer and autumn, and into winter.

Perennial success in whole-farming systems
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P

erennials are plants that live for
more than one year. They can
be either woody (trees and shrubs like
tagasaste or salt bush) or herbaceous
(e.g. lucerne, Rhodes grass).
Because perennials need to survive
over the hot and dry summer, they have
evolved a number of ways of accessing
soil water. Woody perennials compete
strongly with other plants, restricting
their growth in the root zone, and
this is why there is sometimes a bare
area around a tree. Some herbaceous
perennials can extract more water from
the surface soil than annual plants,
so they can use the water left behind
by annuals at the conclusion of the
growing season. Virtually all perennials
grow deep roots, allowing them to use
water below the root zone of annual
crops and pastures.

As a general rule, particles usually
occupy about 50–55% of the soil volume,
and pores occupy the other 45–50%.
A soil is considered saturated when
all the pores are filled with water (see
Figure 1). Large pores cannot hold the
water against gravity and rapidly drain.
The soil water status after a saturated
soil has drained for a few days is
known as Drained Upper Limit (DUL),
or sometimes Field Capacity. This is
generally taken as the upper limit of soil
water availability for plant growth, and
the actual water content depends on the
soil texture. When plants can no longer
remove any water from the soil, this is
known as the Crop Lower Limit (CLL),

or sometimes the Wilting Point. This
is the lower limit of water available for
plant growth. The actual water content
depends on both the soil texture and the
plant species. The difference between
DUL and CLL is known as Plant
Available Water (PAW).

Plant-available water at Moora
At Moora, the drained upper limit (DUL)
was around 10% soil water content
close to the soil surface, and increased
to about 15% at a depth of about 300 cm
(the yellow line in Figure 2). The depth
of rooting for the barley and lupin crops
was about 150 to 200 cm, with lupins
going slightly deeper, and extracting

FIGURE 1. Soil water at various defined water contents

The following information describes
how perennials use soil water in
competition with annuals using an
example from a trial near Moora. This
trial grew Gatton panic (a sub-tropical
perennial grass) and crops (barley or
lupins) either on their own or together
in a ‘pasture-cropping’ system.

Soil water basics
Soil is composed of particles, ranging
in size from more than 2 mm (gravel)
to less than 0.002 mm (clay), and the
spaces (pores) between the particles.

Saturated

Drained upper limit
or field capacity

Lower limit or
wilting point

Dry
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Actively growing and transpiring
perennial grasses after a summer
rain event in Badgingarra

FIGURE 2. Soil water profiles under crops and Gatton panic at the Moora trial
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The perennial Gatton panic grew
roots much deeper than the
annual crops, and reached depths
of at least 350 cm (the green line in
Figure 2). Due to its deeper roots, Gatton
panic was effective in extracting water
below the rooting zone of the annual
crops, and also scavenged soil water
in the 50–150 cm zone (where the crop
roots are) much more effectively than the
annual crops. As a result of these two
mechanisms, the total plant available
water (PAW) for Gatton panic was
calculated as 243 mm, with 144 mm of
this in the crop root zone. In other words,
the Gatton panic extracted 50-80 mm
more water from the crop root zone than
the crops did.

Impacts of sub-tropical
perennials on crop production
Soil water contents under the Gatton
panic in the top 50 cm of the soil were
similar to soil water contents under the
crops. Therefore, if the Gatton panic
was killed or suppressed prior to crop
establishment, there should be minimal
impacts on germination. However, the
drier soil below 50 cm could lead to
water stress later in the crop growth
cycle. In sandy soils, with an inherently
low PAW capacity, this is unlikely to be
a problem, especially in wetter parts of
the state, as normal winter rainfall is
generally enough to restore soil water
contents throughout the crop root zone
to the drained upper limit.
If crops are grown while the perennial
pasture is still active, there will be
significant competition between the
pasture and the crop during the crop
establishment phase. Perennial subtropical pastures generally become
dormant during the winter months,
and this dormancy appears to be
largely controlled by air temperature.
In the northern parts of the south-west
region, temperatures are often high

100
Soil depth (cm)

more water than barley between
50 and 100 cm root depth (the
blue lines in Figure 2). Plant
available water (the difference
between the red and blue lines)
was calculated as 63 and 93 mm
for barley and lupins respectively.
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enough to allow the pastures to grow
throughout the year. Further south, the
period of dormancy often does not start
until late June and July, and so there
is competition between the pasture
and crop if the crop is sown in May.
This competition needs to be reduced,
possibly by perennial suppression, if
pasture-cropping is to be successful.
At the Moora trial, the overall impact
of pasture growth on crop production
was limited, with crop yield reductions
between 0 and 25% depending on
seasonal conditions. Interestingly,
pasture growth sometimes benefitted

from crop production, possibly because of
the nitrogen fertiliser applied to the crop.

Subsequent groundwater
recharge
The drier soil created by the Gatton
panic pasture reduced drainage beyond
the root zone, particularly in the wet
2009, where drainage was reduced from
130 mm to 90 mm. Gatton panic was
roughly equally effective in reducing
drainage whether grown as a pasture
only, or pasture cropped. Reduced
drainage is likely to lead to a lower risk
of dryland salinity.

Kikuyu

Stands the test
of time.
Kikuyu Seed Suppliers
m: 0427 471 057
p: (08) 9847 1057

Tamgaree Pastoral Company
Morgan and Debbie Sounness

www.tamgaree-kikuyu.com.au
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Show us

your grass.
Pasture cropping at MIG
The MIG pasture cropping trial has just been harvested and
once again the plots with dense perennials (~2 ton/ha) are
yielding signiﬁcantly less than those without perennials
(~3 ton/ha). The very dry June and July at Mingenew is the
likely cause of that result, given that rainfall in August and
September was plentiful.

Photo taken 10th
October 2013

Naturalised annual legumes
It was a very good year for annual legumes, and not just
sown legumes. Naturalised legumes that arrived with
the early settlers also did well, especially Cluster clover,
Haresfoot clover and Lotus minor. This photo shows dense
Lotus minor being devoured by cows at Gingin in late spring.

Photo taken 16th October 2013

Dual-purpose cereals
The recent Evergreen Field Day in Manjimup showcased a
number of new dual purpose cereal varieties that can be
sown early, grazed in autumn and winter before being cut for
hay or harvested for grain. This particular paddock had been
sown to Outback oats in mid-April and provided plenty of
winter feed before being locked up in spring.

Photo taken 25th October 2013

Capello vetch
A small number of farmers at Cascade, north-east of
Esperance, are using Capello vetch as a break crop on their
heavy, alkaline soils. It is planted early and then grazed on
and off during the growing season. As it isn’t highly palatable,
sheep tend to preferentially graze out any weeds, minimising
the need for chemical weed control.

Photo taken 26th September 2013
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