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President
Bob Wilson, Lancelin
P: (08) 9655 1055

T

his time of the calendar is often
referred to as ‘the silly season’ when
we are faced with a plethora of machinery
ﬁeld days, Trial site ﬁeld days, seminars,
workshops, Ag Shows and to top it all off...
this year we have an election! (I for one am
very pleased that that one is all over seeing as it has happened now).

Vice President
Jim Wedge, Binnu
P: (08) 9936 6366

P e r e n n i a l s u c c e s s i n Pw ehroel ne n- fi a lr ms ui cncge s s y is nt e wmhs o l e - f a r m i n g s y s t e m s

The Evergreen Farming group has been doing our fair share to add to this
‘silly season’ recently. At the end of July we held our committee meeting at
facilities provided by CSIRO in Floreat Park, which was followed the next day
by a very interesting series of presentations by a number of the agricultural
scientists based there. Your committee and the others who attended were
most appreciative of the opportunity to discuss ﬁrst hand with the scientists
that are working on projects in agricultural WA. Thanks to Dean Revell for
helping put the presentations together.
In the third week of August, in conjunction with MLA, we ran three Pasture
Updates across the membership area to give farmers the opportunity of
seeing what researchers and leading farmers are doing with pastures and
livestock. The feedback from these days, held in Mt Barker, Dongara and
Perth, has been very positive. However, we are always looking to improve and
would appreciate any ideas and thoughts for next year….
Your committee is planning that these Pasture Updates will become the “not
to be missed” events in WA that the Crop Updates have proved to be. We look
forward to hosting another three Updates in 2014. These three in 2014 are
planned for areas not covered this year in order to get these great days out to
as many people as we can.
The Evergreen Farming AGM is coming up and I encourage those of you nearby
to come along if you can. Being a statewide group, we try and move it around
the regions every year to give as many of you a chance to attend as possible
over time. We always work in a ﬁeld walk as well, so we can see what’s
happening in paddocks in the area. Naturally, it will be hard for many of you to
attend, but I encourage you to take the opportunity to submit a proxy form so
you can have input into your group.
Here’s hoping for some more rain in September to help germinate all those
perennial grass paddocks that have been seeded this year, get those annual
pastures cranking as well as ﬁnishing off those crops around the state.

Cheers Bob

Marcus Sounness — Borden
P: (08) 9827 9288
Rob Rex — Wagin
P: (08) 9862 6067
Helen Lethlean — Badgingarra
P: 0417 672 307
Erica Ayers — Esperance
P: (08) 9078 3030
Bob Leeson — Lancelin
P: 0427 474 203

Contact us
Executive Ofﬁcer
Erin Gorter
P: 0429 833 752
Agronomy
Philip Barrett-Lennard
P: 0429 977 042
Evergreen Farming
PO Box 231, Kojonup WA 6395
F: (08) 9833 7524
E: evergreenfarming@agvivo.com.au
W: www.evergreen.asn.au

Are you a member?
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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Using perennials
to lower the
water table
Farm info.
Grower: Graydn Wilcox

Article by Paul Omodei, agVivo

Location: West Woodanilling
Soil type: Sandy gravel, duplex
Arable area: 1200 ha (50%), large
areas salt effected
Ave annual rainfall: 400 mm

Perennial success in whole-farming systems
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Enterprise mix for 2013: Mixed cropping
With signiﬁcant areas of mild to severe
and livestock (50:50).
salt-affected land surrounding and within his
farm, mixed farmer Graydn Wilcox decided it was
time to do something about it. He has always been
seeded saltbush and understorey
keen to try new species of perennials and his
(on slightly saline affected land).
The establishment costs (including
interest is driven by the passion to have a low (or nil)
fencing and water infrastructure)
supplementary feeding merino wool livestock system.
were $522/ha for the ‘direct seeded

G

raydn and his wife Jenny run
2,000 merino ewes and 1,000
wethers in a 50:50 crop livestock
system with a long term lambing
percentage of 86%, which he would
like to increase significantly. He aims
to get weaners to a minimum of 20 kgs
live weight before the summer period,
which is a key to weaner survival over
this period. With a lambing time of
mid-July the growth rate of lambs
through the spring on good annual
legume pastures is critical to meeting
these targets for weaners.
Density and composition in annual
pastures is therefore of high importance
to achieve target FOO and lamb weight
gain. Deferment of annual pastures at
the break is a key strategy Graydn must
implement, while also getting stuck
into a cropping program that is a key
driver of farm profit. He could see the
fit of perennials as a deferment option
for annual pastures while assisting in
significant saline land issues.
What initially started out as a way to
improve the carrying capacity and

productivity of saline land now has
taken on a more strategic role to
reduce supplementary feed costs while
increasing cropping percentages on
more suitable paddocks. This will have
a substantial impact on his bottom line
in future years as the areas of both
these strategies increase.
Graydn has had a long involvement
with the Department of Agriculture and
Food (DAFWA) and Wagin Woodanilling
Landcare Zone evaluating pasture
options and profitability outcomes for
saline land. Graydn is also chairman of
the Beaufort Flats Pasture Improvement
Group. A DAFWA technical report was
recently released on a saltland project
conducted from 2007–2009 on a new
farm purchase. Previous owners had
run 400 wethers for a period of a couple
of months on 120ha of slight to severe
salt-affected flats or effectively 1 DSE/
ha annually. The project measured both
pasture and livestock production from
two treatments: (1) saltbush only (on
severely affected land), and (2) direct

saltbush and understorey’ and $307/
ha for the ‘saltbush only’ treatment.
An analysis using a ‘discounted
cashflow investment framework’
revealed that that the establishment
costs on the ‘direct seeded saltbush
and understorey’ would be recovered
after 12 years compared to six years
for the ‘saltbush only’. This analysis
ignored the other benefits such as
protein, minerals, vitamin E, reduced
supplementary feeding and deferment
of annual pastures. The integration of
saltbush and other perennials into the
farming operation has gradually been
fine-tuned and is an ongoing process
across ‘Miripin’.

Species selection
‘Miripin’s Hall Paddock’ is marginal
for crop because of salinity. Sowing
perennial pastures will reduce the
impact of salinity through water
table draw down, salt scald recovery
and permanent soil cover reducing
evaporation. Tall wheat grass (TWG) and
kikuyu were chosen as the perennial
species because Graydn believes they
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lamb survival. Lambing in July normally
provides Graydn with enough feed on
offer (FOO) for lambing ewes without
supplementary feeding, although the
break of season still remains a tough
time of the year for management as the
cropping operation gets into full swing.

First grazing

ABOVE: A mixture of tall wheat
grass and lucerne
LEFT: Excellent establishment of
perennial pastures

are more likely to persist. Pegasis
lucerne was added because the
neighbours had a good stand growing
on some moderately saline grey clay
and Graydn is always looking to add
legumes for nitrogen and feed quality.
Balansa clover was added because it is
a cheap annual clover which has good
waterlogging tolerance and is a good
indicator of how well you went with
regard to seeding depth and insects
(i.e. no balansa means the seed was too
deep or insects got it all!). The selection
of species also provides great flexibility
for Graydn to lamb his ewes into the
stand, with the expectation of increased

After completing a Lifetime Ewe
Management (LTEM) course in 2012,
Graydn now has a much greater focus
on monitoring his ewes for condition
score at key times throughout the
year to increase weaning rates and
ewe survival. For his ewe flock during
April and May, the requirement of
energy per head is 8.5–9.5 MJ per day
because the ewes are still in early-mid
pregnancy with a lambing date of early
July. The LTEM tools show that a ewe
needs only 300 kg/ha of FOO to sustain
this energy requirement for that period
of the reproductive cycle. In late May
2013 the FOO of the Hall Paddock was
measured at 3,800 kg/ha of FOO, as a
result of traditional integrated summer
feed strategies of crop stubbles and
supplementary grain allowing the
perennial paddock to be deferred for
break of season grazing. So far in 2013,
the paddock has been grazed twice with
dry sheep (empty ewes, wether and
ewe hoggets, remaining older wethers)
for a total of 913 DSE grazing days per
hectare. Prior to perennials this would
be the total carrying capacity of this
paddock for the whole year.
The Hall Paddock is part of a planned
grazing rotation which includes 120 ha of

TABLE 1. Establishment costs
Activity

$/ha

Seed

$104

Chemical

$30

Fertiliser
Operations (contract seeding/spraying)
Total cost

$0
$67
$201

Breakdown of costs
Seed

Operations
Chemical

TWG 2kg @ $13/kg
= $26
Lucerne — Pegasis 2kg @ $10.40/kg
= $20.80
Kikuyu — Whittet 1.25kg @ $45/kg
= $56.25
Balansa — Paradana 0.4kg @ $4.40kg
= $1.76
3 sprays @ $9.00/ha each
= $27
Seeding @ $40/ha
= $40
1st Knockdown — Glyphosate @ 2L/ha
= $12
2nd Knockdown — Sprayseed @ 1L/ha
=$10
Post seeding-pre emergent — Chlorpyrifos @ 0.3L/ha +
Bifenthrin @ 0.2L/ha
= $8

saltbush and 130 ha of perennial pastures
for deferment of annual pastures and
savings in supplementary feeding.
Graydn is seeing the benefits of this plan
and he says, “It works really well as long
as you have enough crop residues to carry
the sheep through the summer.” The
overall plan of increasing the cropping
area to boost income, as well as provide
summer feed for stock, is a critical part of
the farm plan.

Costs and returns
The cost of establishing perennials is
commonly one of the greatest barriers
to adoption. Graydn’s approach to a
more ‘shotgun’ mix provides him with
a lower risk of failure particularly
with kikuyu as part of the mix. Good
preparation in terms of annual grass
weed management is a key focus for him
which has provided excellent success
with establishment (see Table 1).

Return on investment
The total annual stocking rate across the
property hasn’t changed, but with more
paddocks cropped, the winter grazed
stocking rate is up by 1–1.5 DSE/ha. This
means that the same amount of stock
are run on less pasture grazing area
during the winter and more hectares are
cropped to help increase farm profits.
While these results appear small, the
cumulative benefits over a period of
time are quite significant. A ten year
Discounted Cash Flow (DCF) analysis on
these recent changes to Graydn’s whole
farm enterprise show that the benefits
of sowing the perennial pastures (and
marginal increase in cropping percentage
from 52% to 57%) are in the vicinity of
$25/ha. This is not taking into account
any savings from reduced supplementary
feed which is one of the main drivers of
Graydn’s passion for perennials.

Future plans
Graydn has used these species again
in recent plantings of perennials. He
has also used the acid tolerant (AT) and
grazing tolerant (GT) phalaris varieties
Advanced AT and Holdfast GT simply
because they appear to be a more
productive grass relative to TWG, with
improved persistence and resilience.
Both these phalaris types have improved
winter production and while Graydn
is still well aware of the management
issues relating to alkaloid toxicity in
animals from grazing phalaris, he knows
he has access to experienced graziers
and industry people which will assist
him in its management.
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Perennial makeover
transforms poor country
Farm info.
Grower: Graham and
Colleen Johnson

Article by Philip Barrett-Lennard,
agVivo, Gingin

Perennial success in whole-farming systems
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Graham and Colleen Johnson of Dandaragan have
completely transformed the most unproductive
paddock on the farm with a perennial makeover.
And they are so happy with the results they now rate
it as one of their favourite parts of the whole farm.

P

Location: ‘Leearna’, Dandaragan
Soil type: Sand, gravel and loam
Property size: 1387 ha
Ave annual rainfall: 550 mm
Enterprise: 25% crop, 30% sheep,
45% cattle

rior to the makeover, the
82 hectare ‘Perennials
Tip’ paddock, comprising mostly
unproductive sand and a few small
patches of gravel, was windswept and
highly prone to wind erosion. It took the
Johnson’s a few years to formulate a
plan, after initially being unsure what
to do with the paddock.

In a couple of very sandy areas,
the perennials failed to establish
successfully due to wind blasting.
These areas were spread with clay,
incorporated, temporarily fenced off and
re-sown to perennials a couple of times
in subsequent years to achieve an even
coverage of perennials across all the
paddocks.

Land and grazing management
units set up

Grazing to maximise the benefits

The first step was breaking the
area up into four smaller paddocks
(approximately 20 ha each) with northsouth windbreaks between each of
them. A mix of perennial pastures and
alleys of fodder shrubs were then sown
in each of the four new paddocks in the
spring of 2009. The perennial pastures
were mostly the subtropical perennial
grasses Gatton panic and Rhodes
grass, but also some lucerne, and a
small amount of kikuyu for a winter
waterlogged area. Fodder shrub alleys
(one row every 19 metres) were included
in three of the four paddocks, and a
mix of bare rooted tagasaste, seedling
Old Man saltbush and rhagodia, and
elephant grass canes were planted with
a tree planter following deep ripping.

The four new paddocks were grazed for
the first time in the winter of 2010 and
Graham has kept an excellent set of
grazing records ever since. Both sheep
and cattle have grazed the paddocks,
although only cattle have grazed the
paddocks over the last 12 month period.
Figure 1 shows the grazing days per
month and rainfall received from July
2010 to June 2013.
The paddocks are often heavily grazed
in December, either by cows and calves
(2011 and 2012) or recently weaned
calves (2010). Graham says that at this
time of year there is a good mix of dry
annual pastures and green perennial
pastures, especially if there has been
some late spring or early summer rain.
This combination of green and dry feed

at this time of year is highly valuable,
as it enables extra weight to be to be
put onto calves prior to weaning and
subsequent sale.
The other time of year when valuable
grazing is achieved from these
paddocks is late autumn and early
winter (May, June and July), when
annual pastures are still bulking up.
Having paddock feed available at this
time of year has virtually eliminated the
need for supplementary feeding of hay.
The stocking rates on an annualised
basis equate to 5.93 DSE/ha for 2010/11,
8.28 DSE/ha for 2011/12 and 6.99 DSE/
ha for 2012/13. The higher stocking
rate for 2011/12 is probably a reflection
of the good winter and spring growing
conditions of 2011. The lower stocking
rates in 2010/11 and 2012/13 reflect the
drier growing seasons experienced in
2010 and 2012, and the fact that each of
those years had at least one month with
well below average rainfall. And even
though these stocking rate numbers
aren’t super high when compared
to higher rainfall areas, they are an
excellent achievement on what is quite
poor country. As Graham says, “These
are now my favourite grazing paddocks

www.evergreen.asn.au

amount of soil nitrogen mineralised,
which the perennials utilised during
their summer and autumn growth. This
would have left very little soil nitrogen
available for the annual grasses to thrive
on this winter.
This may only be a short term problem
as Graham is expecting the annual
legume content to increase over
time as the soils improve due to the
vigorous perennial root system and a
good grazing system. He is starting to
see more sub-clover on the better soil
types, and this year the blue lupins have
significantly increased in numbers and
overall spread on the poorer sands. Like
many producers in the West Midlands,
he is unsure if he should introduce
serradella on the poorer sands, or just
allow the blue lupins to thicken up.

ABOVE: The records might not indicate it but the grass was this tall…
LEFT: Graham showing ﬁeld day attendees his green grass – April 2013

on the whole farm, on what was
historically my least productive country.”

Managing plant nutrition
The Johnsons are unique in that much
of their permanent pasture country
has been certified organic in order to
meet the growing demand for organic
beef. As a result, fertiliser and soil
amendment inputs have been minimal

over this period, with only 300 kg/ha
of dolomite and 100 kg/ha of gypsum
applied in 2009.
Graham has noticed a decline in annual
pasture production this winter, possibly
due to competition with the perennials
for nutrients, particularly nitrogen.
Significant amounts of rain last summer
(over 200 mm) would have seen a large

FIGURE 1. Monthly grazing days per hectare and rainfall from
July 2010 to June 2013
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A cow and calf enjoying the mix of
green and dry feed – December 2012
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Dense annual pastures amongst the perennials September 2011. Bare ground
is recent sowing of perennials where original planting was stripped out of the
ground by wind erosion in Nov 2009.
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What is the nutrient status
of perennial grasses?

Article by Bill Bowden, Blue Hat Consulting and West Midlands Group
Ambassador, and Christiaan Valentine and Geoff Moore, DAFWA

Perennial success in whole-farming systems
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In the Northern Agricultural Region (NAR) sub-tropical
grasses are being widely sown to increase production and
proﬁtability and to provide year-round groundcover on the
sandy soils which are marginal or unsuitable for growing
annual crops. However, we have little or no understanding
of the current nutritional status or fertiliser requirements
of these perennial grass-based pastures.

T

he feasibility of developing
a fertiliser recommendation
system for perennial pastures was
initiated in June 2012 as a component
of the ‘Transforming the Northern
Sandplain’ project funded by DAFWA
and Caring for our Country.
To develop a robust and reliable
fertiliser recommendation system for
perennial pastures, the following steps
should be carried out:
1. Survey the nutrient status of
farmers’ paddocks using soil and
tissue samples, and refer the levels
of nutrients measured to critical
levels available in the literature.
2. Lay out strips of complete fertiliser
on pastures at levels to provide
adequate nutrition. Subsequently
take paired tissue samples from
the species of interest, on and off
the fertiliser strip for analysis and
diagnosis of deficient nutrients.
3. Measure production differences
between plus and minus fertiliser
and relate these to the results of the
soil and plant analyses.
4. Run nutrient omission trials for key
nutrients to directly determine which
nutrients were deficient.

5. Run rate of nutrient trials to
determine the response of pasture
growth to rates of macronutrients
(NPKS).
6. Relate animal production to
increases of pasture growth under
the diverse grazing management
systems used for perennial pastures
in the region.
The recommendation system needs to
be able to answer the question; “Will
it pay to fertilise this pasture and if so,
how much of what fertiliser should I
apply and when?”

Pasture nutrient status survey
Steps 1 and 2 above were undertaken
in 2012/13. Nineteen fertiliser strips
were laid out in winter-spring 2012,
with a geographic spread from Gingin
to Geraldton. The fertiliser was a blend
of 200 kg/ha of DAPSZC plus 100 kg/ha
of MOP which equates to 34 kg N/ha,
36 kg P/ha, 50 kg K/ha, 17 kg S/ha,
100 g Cu/ha, 300 g Zn/ha, 2 g Mo/ha and
40 g Mn/ha. Measurements were made
of nutrient levels in the soil and in the
tissues of various perennial (usually
panic and Rhodes) and annual species
both on (plus fertiliser) and off (control
strips with no fertiliser) several times

There is an obvious growth response
to the fertiliser strip between the
pegs to the right.

up until the winter of 2013. Additional
N and S was applied as sulphate of
ammonia (SOA: 21%N, 24%S) with 200
kg/ha at the first re-visit and 140 kg/ha
at the second visit.
The results of this work are currently
being analysed from the point of view
of establishing new and more relevant
critical levels for the perennial species
than exist in the text books. Also, site by
site nutrient status and/or deficiencies
are being identified for communication
to the participating growers.
If the ‘critical’ levels quoted in the text
books are to be believed, then there are
widespread deficiencies of most plant
essential elements in the perennial
grasses in the NAR (see Table 1).
The second column in Table 1 shows
the critical levels of nutrients that
are required by plants according to
the ‘tissue-testing bible’ (Reuter
and Robinson, 1997). The following
four columns in the chart show the
percentage of samples that were below
those critical levels. Nutrient levels in
tissue vary with the age of the tissue,
stage of growth of the plant and of
course, the availability of the nutrient
in the soil. We sampled the youngest
tissue available when we visited a site
but it follows that the tissues could vary
widely in age and stage of growth. From
a grower’s point of view, critical levels
should be sufficiently robust to handle
such variability in the samples they
submit.

www.evergreen.asn.au

TABLE 1. A summary of 19 fertiliser strips showing the percentage of
panic grass and Rhodes grass samples which were below the ‘critical’
levels from the literature for a suite of essential elements

to do this but will do so in the next few
months.

% of analyses below critical level
Element
Nitrogen
Phosphorus
Potassium
Sulfur
Copper
Zinc
Manganese
Magnesium
Calcium
Boron

Critical
value
2.0%
0.2%
1.5%
0.15%
5 mg/kg
13 mg/kg
40 mg/kg
0.15%
0.2%
5 mg/kg

Panic
minus
43
36
11
39
54
29
60
11
0
14

There was a higher percentage of
samples below the critical levels for the
Rhodes grass versus the panic. There
may well be species differences, but
panic grass was usually well grazed,
so young, fresh leaf tissue was usually
available for sampling. However, the
Rhodes grass was grazed less and as a
result the leaf tissue was often older and
there was less young regrowth to sample.
Calcium was the only nutrient with
no samples below the critical levels.
The moderate and high frequencies of
deficiency for all the other elements are
a concern from two points of view:
1. The perennial grasses of the NAR are
chronically nutrient deficient, which
raises the question of “will it pay to
fertilise them, and if so, with how
much of what and when?”
2. The high frequency of deficiencies
on the supposedly adequate, plus
nutrient strips — with often no
obvious visual response to the
fertiliser suggests the ‘robust critical
levels’ from the literature are too
high for perennial grasses on sandy
soils in the NAR. Consequently we
are in the process of developing new
critical levels.

Testing your pasture using
fertiliser strips
You may be interested in using high
fertiliser rate strips to diagnose possible
nutrient deficiencies in your pastures.
Firstly peg out a strip (e.g. 20 m long x
5 m wide) and apply high levels of the
essential nutrients evenly across the
strip. Some horticultural fertilisers
provide the whole suite of elements.
If you notice a visual response to the
fertiliser then for each species of
interest, carefully sample the young

Panic
plus
32
19
10
13
52
19
45
0
0
13

Rhodes
minus
77
64
41
9
77
55
55
41
0
27

Rhodes
plus
71
42
21
8
83
50
42
33
0
25

tissue and send off paired samples (plus
and minus fertiliser) for a complete
elemental analysis which costs about
$40/sample.
If the nutrient concentrations from off
the strip were significantly lower (i.e.
off/on <0.70) than on the strip (plus
fertiliser), then that nutrient can be
suspected as a reason for the pasture
response to the fertiliser.

We also need to examine more closely
how growers use their perennial
pastures so that we can calculate the
value of growing more pasture using
fertilisers.
More analysis of the existing data set is
required to tease out trends in nutrient
levels over time.
A major project to conduct the work
outlined in all six steps needs to be
developed. The size of the task is
significant, but could be reduced by
looking at the macro-nutrients one at a
time in this order — NPKS.
And the growers? The growers can keep
on doing what they are currently doing
until a reliable system that helps them
manage their fertiliser inputs more
effectively has been developed or test
their own pasture as described above.

Acknowledgements

Conclusions and future work
The first step in this project should
have been to carry out a survey on how
growers currently determine how much
of which fertilisers they apply and when,
to their perennial pastures. We forgot

This activity was funded by DAFWA — Caring
for our Country under the ‘Transforming the
Northern Sandplain’ project.

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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Watering systems for
rotational grazing
Farm info.
Grower: Craig and Donelle Forsyth

Article by Rebecca Butcher, DAFWA, Moora

Perennial success in whole-farming systems

A signiﬁcant constraint to maximising livestock
production from perennial pastures is the
watering system. There is no single ‘best’ way to
tackle this issue, so this is the ﬁrst of three case
studies looking at different approaches producers
have used for rotational grazing systems.

A

bout 10 years ago, Craig Forsyth
realised the need to improve his
watering system as he was spending up
to three hours each morning running
around checking and cleaning troughs.
These days, if the main water tanks are
full, he knows that all is well.
The old watering system consisted
of two spur lines. They came from
a central tank with a network of 40

Location: ‘Avoca’, Irwin
Soil type: Sand over gravel and
some deep yellow sand
Property size: 3663 ha
Ave annual rainfall: 450 mm
Enterprise: Cow breeder herd plus backgrounding
pastoral cattle (Pastoral alliance).

troughs connected with 1.25 to 1.5 inch
polypipe.

Out with the old, in with the new
The new stock watering system has
fewer troughs, greater flow rates and
less maintenance. These benefits
have been realised by implementing
a rotational grazing system based on
central watering points and a wagon

wheel paddock design. Most of Craig’s
original 100 ha paddocks have now
been sub-divided into either five or
eight sections (depending on the soil
type and original infrastructure) with a
central watering point, allowing other
sections of the paddock to be closed off
and rested.
The new watering system has two
main water spur lines and 18 main
troughs which are joined with 2” pipe
throughout. Craig aims for an optimum
flow rate to each trough of 120–150 L/
minute (~2 L/second), although a couple
of troughs are down around the 90 L/
minute range.
Craig says the trough type is also key,
with round 1500 litre troughs ideal.

ABOVE: A number of paddocks are
serviced by the same central water
trough.
LEFT: Tyres ﬁlled with gravel are
placed around the trough to reduce
under-mining.
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He uses both concrete and plastic
troughs, however concrete troughs tend
to have a longer life span. Cattle are
notorious for damaging water points
because they are trying to get a drink,
often meaning the volume probably isn’t
there.
Craig says, “The number of head per
trough isn’t an important concern if
flow rates and volume are right.” To
illustrate this, he often has 700 head
of cattle watering at one trough, but
doesn’t experience any issues due to
correct flow rates and good volume.

Cost and design
Implementing a new watering and
paddock system can be a daunting
and costly exercise. However Craig
believes the benefits of increased
production and time savings outweigh
the cost. The system was designed with
the assistance of a contractor whose
only charge was that all the polypipe
and fittings were purchased through
his business. The estimated cost at
the time was around $20/ha, which

The only potential pitfall with the new
system is that, due to the trough size
(large, deep and round), Craig is now
limited to cattle and can’t revert to
sheep production.

translates to about $30/ha in current
terms.
A grader was used to dig trenches for
the pipe which was laid 2 kms at a time
into the furrow, then joined and filled
with water. An air valve on the end was
used to expel any air in the system.
Running water through the pipe before
it is buried removes any kinks and
allows the pipe to contract.

In hindsight, the only thing that might
have been done differently, is to place
the polypipe and fencing in, before
perennial pasture establishment.

After leaving for 24 hours, the trench is
filled in first thing the following morning.
Care must be taken when laying pipe
near trees, as tree roots can adversely
impact the pipe, causing compression
and/or rupture, which impact on flow
rates.
A key feature of the new system is the
air breathers which were installed every
kilometre. The consultant reinforced
to Craig the need for breathers on the
risers, as under hot seasonal conditions,
air pockets can form in the pipe which
reduce flow rates and hence trough
volume.

LET YOUR STOCK
GRAZE A LITTLE
LONGER
SARDI-Grazer is the most persistent and
grazing tolerant lucerne in Australia.
SARDI-Grazer is a new winter active lucerne that has been developed
primarily for use in cropping rotations where large paddocks limit the
use of rotational grazing. It delivers superior persistence where long
periods of continuous grazing (more than four weeks) by sheep and
cattle is common place, making it the ideal choice when a long term
lucerne stand is required.
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Winter ac
tive lucern
e

Key features:
• Persists under periods of set stocking
up to two months once established.
• Broadly adapted to a variety of
farming systems.
• Well suited to mixed swards with
perennial grasses.
• Developed from varieties based on:
resistance to aphids and diseases (BGA,
SAA, PRR, and Anth), herbage yield and
quality, plus winter activity rating.

For further information contact Tim O’Dea,
Western Australia Territory Manager M: 0429 203 505

www.heritageseeds.com.au
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Saponins in sub-tropical
grasses in WA
Article by Geoff Moore and Jeremy Allen, DAFWA,
and Ted Spadek and Ewald Swinny, ChemCentre

Researchers at DAFWA have continued to investigate the cause of secondary
photosensitisation that sometimes occurs in stock grazing sub-tropical grass-based pastures.

T
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he majority of commercial
paddocks of sub-tropical
grasses are sown as a mix of two or
more species. Some commercial
seed mixes contain signal, panic and
Rhodes grasses. Steroidal saponins
that are capable of causing secondary
photosensitisation are reported to
occur in signal and panic grass, so the
focus has been on these two grasses.

Sites from Binnu to Gingin
Preliminary results were released
in July 2011, but these came from
a limited geographic area. We now
have the results from six commercial
paddocks between West Binnu in the
north and Gingin in the south. On
average, the sites were sampled five
times between November 2011 and
December 2012, with a total of 113
samples collected. At each visit, two
samples of both panic and signal grass
were usually collected from plants
with different growth stages (e.g. fresh
growth from paddock, older growth
from pasture cages).
The samples were analysed by the
ChemCentre for the presence of three
saponins: dichotomin, protodioscin
and dioscin. The saponins present in
different perennial grasses vary, so the
results were converted to diosgenin
equivalents. A literature review showed
that protodioscin concentrations of
0.3–2.56% had been associated with
photosensitisation, so in this study
a critical value of 0.2% (2 mg/g)
protodioscin is used. The comparable

critical value for diosgenin equivalents
is 0.08% (0.8 mg/g).

between the ‘stress’ rating and the
saponin levels.

Saponin concentrations

The panic grass generally had very
low concentrations of diosgenin
equivalents (<0.1 to 1.8), with only
three of 59 samples being above the
0.8 mg/g critical value (1.0, 1.3 and
1.8 mg diosgenin equivalents/g). In
previous field sampling of panic grass in
WA (>40 samples), none were above the
critical level. In total, 40% of all panic
grass samples tested have had nonquantifiable concentrations of saponins
(<0.04 mg diosgenin equivalents/g).

The saponin concentrations for panic
and signal grass by sampling date
are summarised in Figure 1. All of
the signal grass samples had high to
very high concentrations of diosgenin
equivalents (5.9 to 24.1 mg/g), 7 to 30
times above the 0.8 mg/g critical value.
For signal grass there was no
relationship between saponin levels
(diosgenin equivalents) and sampling
date or location. At sampling the
grasses were visually assessed for their
level of stress using a 0 (nil stress) to
5 (dead) scale and it was noted whether
the stress was predominantly caused
by moisture deficit or cold stress. For
signal grass there was no relationship

Grazing stock on signal and
panic grass
The results of this survey indicate that
signal grass growing in the field in WA
has high to very high concentrations
of saponins all year round. Therefore,

ABOVE TOP: Sampling site east of Geraldton (photo taken December 2011).
ABOVE: Signal grass plants at different sampling times and locations — all contained
high to very high concentrations of saponins.
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FIGURE 1. A summary of saponin concentrations (diosgenin equivalents,
mg/g) in panic and signal grasses by sampling date
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there is always a potential health risk
to livestock grazing pastures containing
signal grass, whether the plants are
stressed or not. These results reinforce
the earlier conclusion that signal
grass is the main cause of secondary
photosensitisation in stock grazing
sub-tropical grass-based pastures
in this state. Consequently, the
Department of Agriculture and Food WA
(DAFWA) recommends not sowing signal
grass either alone or as a component of
sub-tropical grass mixtures.
For existing perennial grass-based
pastures, producers need to be vigilant
when grazing livestock on pastures

containing significant amounts of both
signal and panic grasses. The risk
of secondary photosensitisation is
heightened when the perennial grasses
represent all or most of the palatable
green feed-on-offer.
For paddocks containing panic
grass, but no signal grass, the risk
of photosensitisation is considered
minimal. Nevertheless, producers need
to monitor stock regularly when the
panic grass represents all or most of the
palatable green feed-on-offer.
It is important to note that the majority
of pastures containing a mix of perennial

grasses, including signal grass, have
not caused any issues in stock that
have grazed them. It seems that an
appropriate interaction of weather,
pasture, grazing and animal factors
is required before the potential for
photosensitisation occurs. This happens
infrequently and only for short periods of
time, explaining why these pastures are
usually productive.
Young animals are the most susceptible
to saponin-induced photosensitisation,
so short and hard grazing periods with
adult animals may help to avoid this
problem. Also graze the paddock while
the Rhodes grass is still palatable to
ensure the stock have a mixed diet. This
will dilute the saponin intake by the
animals. Early detection of the signs of
photosensitisation, immediate removal
of the stock from the pasture, preferably
onto dry feed (e.g. hay) that doesn’t
contain chlorophyll, and the provision
of shade, will significantly minimise any
reduced production that may be caused
by this condition.
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Agriculture and Food

Establishment guide for sub-tropical grasses
A new bulletin titled Establishment
guide for sub-tropical grasses has
just been released by the Department
of Agriculture and Food Western
Australia (DAFWA) with the assistance
of Evergreen Farming members and
others. By adopting key elements of the
package, producers can expect more
reliable and even sub-tropical grass
establishment than was achievable
a few years ago. Major contributing
factors have been furrow sowing, better
weed control, a better understanding of
seed dormancy and the development of
an establishment package as described
in this new bulletin.
The new bulletin (No. 4840) is a user
friendly guide to the sowing of subtropical grasses which describes the
key steps or ‘must-dos’ for successful

Establishment guide for
sub-tropical grasses

establishment. It describes each step
in detail and provides results from
research and development to support
the recommendations. This is followed
by a series of case studies from leading
producers.

Key steps to success

It is primarily aimed at the Northern
Agricultural and South Coast regions of
WA where sub-tropical perennial grasses
are widely sown, but is also applicable
to other areas of Australia with winterdominant rainfall climates that are not
prone to frosts.
Copies are available from most DAFWA
Regional offices or by emailing your
contact details to geoff.moore@agric.
wa.gov.au. Alternatively, it is available as a
downloadable PDF on the DAFWA website
under perennial pastures.

Supporting your success

Bulletin 4840
August 2013
ISSN 1833-7236

This work was funded by DAFWA,
Future Farm Industries CRC, Meat &
Livestock Australia, Australian Wool
Innovation Ltd, the former Land and
Water Australia and Caring for our
Country.
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Phalaris holds the key
in the south west
Farm info.
Grower: Gary and Ian Ryan
Location: Goodonga, Manjimup
Soil type: Gravel loam, some
sand patches
Arable area: 400 ha

Article by Paul Omodei, agVivo

Gary and Ian Ryan farm in the high rainfall area
of Manjimup and constantly strive to produce
more kilograms of product per millimetre of rain.

T
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heir horticulture enterprise
consists of cauliflowers, broccoli
and cabbage and forms their ‘cropping’
rotation in an otherwise stock
dominated enterprise by land area.
Their farm income is driven by the high
input, high value horticulture crops, but
interestingly these crops are also key
drivers of pasture productivity.
Following horticulture crops, ‘Sticks
and Ironman’, as they’re commonly
known, re-sow high production pastures
turning the ‘free residual nutrients
from cropping’ into valuable feed and
seed. These pastures produce very high
biomass for hay and silage, whilst also
providing seed for the following years
pasture renovation program.
With a limitation at the ‘shoulders’
of the season (early autumn and late
spring), the Ryan’s first tried perennials
as part of the Warren River Perennials
Project in 2006. They started with
lucerne, chicory and tall fescue to assist
these feed deficit periods. Limited by
the winter feed from these species to

Ave annual rainfall: 850 mm
Enterprise: Sheep, first-cross heifers,
and horticulture.

sustain a 16–18 DSE/ha winter stocking
rate, the Ryans looked for something
more robust that could survive high
winter stocking rates, as well as
provide late season quality feed to finish
lambs. The only way to increase winter
productivity from the lucerne/chicory
was to over-sow annual ryegrass, which
made them disappear very quickly!

More winter feed
From lucerne and chicory, they moved
to kikuyu and strawberry clover in the
wetter gully areas of their farms, but
again, poor winter productivity from
these winter waterlogged soils didn’t
help their high winter stocking rate. They
did however, provide excellent summer
feed and sacrifice areas for autumn
deferment of ewes prior to lambing in
early June. With a strong winter stocking
rate in consideration, the key objectives
for the Ryan’s were to finish more lambs
on green feed rather than in a feedlot
on grain, have a regenerating pasture
for 3–5 years that would sustain heavy
grazing pressure and provide green feed

at the break of season and end of spring.
Enter phalaris.
While experiencing a very good spring
in 2012, the Ryan’s decided to knock out
a problem 13 ha wet paddock. It grew
mainly silver grass, winter grass, dock
and capeweed and so they re-sowed it
to phalaris, trialling the Landmaster
and Holdfast varieties. Lime was
applied at 2 t/ha, with a small amount
of fertiliser applied with the seed to
assist germination. There was concern
that the fertiliser contained muriate of
potash but this did not appear to hinder
germination of the phalaris, which was
sown into excellent moisture conditions
in early November. The paddock was
grazed lightly in December once there
were three true leaves, which would
restore the energy (sugars) in the base of
the plant for new growth if summer rain
was received.

An excellent mix of phalaris and
sub-clover
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TABLE 1. Establishment costs
Activity

$/ha

Seed: 5 kg/ha phalaris @ $12/kg

$60

Chemical: 2 L Roundup, 1L Dominex, 0.3 L Talstar, 1 L Asulox

$40

Fertiliser: 25 kg K-Till
Operations (contract seeding/spraying)
Total cost

Environmental benefits
Following the December grazing the
phalaris continued to grow and a
further inspection in February with a
trusty shovel showed roots tapping into
moisture at 40–50 cm depth. These
findings were encouraging at that time
of year and suggested that phalaris may
also be a beneficial species to assist
in the lowering of the water table. The
Ryan’s were particularly pleased at
what opportunities this presented for
other similar areas that suffer from
winter waterlogging and poor pasture
composition. These winter waterlogged
areas often become very hard setting in
summer and are dominated by summer
weeds such as dock and mint weed.
Other options to improve soil structure
on the soils are high rates of gypsum and
deep ripping which are both expensive

$15
$30
$145
and in the past have shown relatively
short term results. The ability to use a
plant to do the deep ripping for you while
leaving the Karri tree roots in the ground
makes good sense to the Ryan’s! The
potential of a plant like phalaris to tap
into nutrient rich zones at 10-20 cm soil
depth, which occur after horticulture
crops, is also of great interest to them.

Costs and returns
Typically establishment of perennials in
the high rainfall area is expensive with
costs upwards of $250/ha (including a lost
grazing cost in the year of establishment
of $50/ha). The Ryan’s have managed
to decrease these costs by having
good preparation in the previous year,
particularly with weed control (see Table
1). This allows them to have excellent
germination from lower seeding rates

with minimal weed issues. They are also
refining the art of establishing perennials
in autumn under a cereal cover crop
so as to reduce the lost grazing in the
year of establishment. This also creates
the opportunity for them to harvest a
cash crop if the situation arises. In this
instance, the establishment of perennials
is cost neutral, as there is no lost grazing
and the income obtained from the grain
offsets the establishment costs.

Financial benefits
It is difficult to quantify the dollar
benefits of sowing a pasture of this type
on a small scale area but since planting
perennials and using various systems
to finish lambs, the Ryan’s are feed
lotting 50% less lambs prior to market.
The focus on the annual system has
a large impact on this result and the
Ryan’s have a strong focus on deferment
of annual pastures to 1,200 kg/ha of
feed on offer (FOO) prior to introducing
lambing ewes in mid-June. The ability to
defer and reach target FOO levels comes
on the back of key strategies including
perennials such as phalaris, kikuyu and
chicory as well as dry sowing cereals
into longer term pasture paddocks to
increase early autumn feed.

Supporting innovation through field research
With over 50 years of research and decades of nutrition knowledge you can rely on us for the most
relevant information to help your business. This year CSBP has over 50 field trials running across the
state. To find out more contact your local CSBP area manager.
csbp-fertilisers.com.au/research-trials 1800 808 728
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Show us

your grass.
The return of clover
Bob Wilson from Lancelin planted this sandy paddock to
subtropical perennial grasses 10 years ago. Each winter a
few blue lupins grow, but never any sub-clover. This year,
sub-clover has appeared from nowhere and is thick, but ONLY
where the perennials were planted. Any area that wasn’t sown
to perennials (like on the right) only contains capeweed.

Photo taken 3rd
September 2013

Successful summer sowing
Colin Butcher from Brookton has been working with
DAFWA to demonstrate the practise of summer sowing of
Margarita serradella. The pasture on the left was sown as
pod in early February while the pasture on the right was
sown as seed in late May. The ability of summer sowing to
make use of early autumn rains gives it a huge advantage.

Photo taken 2nd September 2013

Pasture cropping of lupins
This paddock of perennial grasses just east of Dongara has
been pasture cropped to lupins this year. All the crop has
received is some Super Potash in autumn, and a knockdown of
Glyphosate and Simazine before the lupins were drilled with
a triple-disc drill. It will be used as a standing fodder crop for
weaned lambs in November and the mix of green and grain
should produce excellent weight gains.

Photo taken 9th August 2013

Rhodes under oats
Establishing subtropical perennial grasses on the south coast
can be tricky as soil temperatures take a while to warm up
in spring. Luke Caelli from Ravensthorpe tried something
different this year and planted a mix of Rhodes grass and oats
in a clean paddock in late March on the back of some good
early rain. The Rhodes is now set to take off when warmer
weather arrives.

Photo taken late 3rd September 2013
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