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Grain and Graze 3 aims to boost whole farm
profitability and sustainability of mixed
farming enterprises across Australia.

The Grain and Graze 3 program
is engaging with farmers and
advisers through on-farm research
trials, grower groups, paddock
walks, field days and publications.
Through a range of projects, Grain
and Graze 3 is assisting farmers
and advisers to develop new skills;
make better decisions; adopt
new management practices and
technologies in order to deliver
more productive, adaptive and
resilient mixed farming systems.
Grain and Graze 3 is funded by the
Grains Research and Development
Corporation (GRDC).

Grain and Graze 3 Activity Locations
BADGINGARRA
MOORA
MERREDIN
KELLERBERRIN

PERTH

WICKEPIN
ARTHUR RIVER
KOJONUP

RAVENSTHORPE

KATANNING
ESPERANCE

MT BARKER

JERRAMUNGUP
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Grower Groups involved in Grain and Graze 3
West Midlands Group (WMG)
Grain and Graze 3 is working with
members of the Livestock R&D subcommittee of the West Midlands group
to improve the performance of pastures
that form part of their cropping rotation.
On the poorer sandy soils of the region,
where subclover struggles, cropping has
increased in frequency in recent years,
but is rarely practised continuously, so
a pasture phase is often incorporated.
Growers are increasingly looking to use
Serradella as their annual pasture legume
on this soil type. A number of WMG
members travelled to Esperance in 2013
to look at pastures, and all came home
highly motivated to try new things in
2014. The Grain and Graze project ran
a Pasture Variety x Herbicide Trial at the
West Midland Group’s Main Trial site at
Dandaragan in 2015. Phil Barrett-Lennard
from agVivo is working with WMG on
behalf of Grain and Graze 3.

Moora Miling Pasture
Improvement Group
(MMPIG)
Grain and Graze 3 is working with
members of the MMPIG to investigate
the use of grazing crops in mixed farming
systems. MMPIG is currently hosting a
small MLA funded trial (coordinated by Ed
Riggall) which is attempting to quantify the
impacts on both the crop and livestock
enterprise when grazing crops. The group
meet throughout the year to discuss the
management of the trial. Phil BarrettLennard from agVivo is also providing the
group with technical support.
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Kellerberrin Discussion
Group
The Kellerberrin Discussion Group is
exploring the use of grazing crops in a
low rainfall environment, continuing the
work they started in Grain and Graze 2. In
2014 and 2015, they investigated the use
of low stocking rates on early sown cereal
crops to reduce the risk of incurring
costly yield penalties from grazing and
frost. They also trialled very early sowing
and grazing of Canola in 2015 as one
way of making better use of summer
and autumn rainfall. Geoff Fosbery and
Brad Joyce of ConsultAg support the
Kellerberrin group with their annual trial
program.

Facey Group
Managing frost risk is one of the priorities
of the Facey Group from Wickepin. Grain
and Graze 3 is working with the Facey
Group to explore the role that grazing
crops has in managing some of this risk.
Replicated small plot trials in both 2014
and 2015 explored both the early and
late sowing of a wide range of wheat,
barley and oat varieties, with and without
grazing. While it is well known that some
cereals have more frost tolerance than
others (e.g. oats>barley>wheat), the
impacts of grazing on flowering date
and canopy temperature is less well
understood.

Muchas Gracias Group
The Muchas Gracias Group is a small
group of innovate mixed farmers from
the Wagin / Arthur River / Woodanilling
area. They work closely with Planfarm
consultant Paul Omodei and DAFWA
researcher Perry Dolling on improving the
transitioning from crop to pasture and
pasture to crop. In 2014 and 2015, they
explored the use of sown cereals in the
first year of the pasture phase to boost
early winter feed, and the use of pulses
(peas, vetches) to fix N and produce a high
quality standing fodder crop. The group
use a “blog” to share ideas, ask questions,
and provide feedback to each other.

Badgebup LTEM Group
The Badgebup (east of Katanning)
Group started when a group of local
farmers completed a Life Time Ewe
Management (LTEM) course with Paul
Omodei from Planfarm. They then wanted
to improve their pasture management,
so got involved in Grain and Graze 3.
Some of the issues they are keen to
explore include (1) comparing the newer
aerial seeding annual legumes such as
Margarita Serradella and Bladder Clover
to sub clover, (2) scratching in cereals
to boost early winter feed in low density
pasture paddocks, and (3) grazing crops
to provide extra early winter feed. The
Badgebup group work together with
input suppliers such as Landmark and
CSBP and the nearby Nyabing Farm
Improvement Group.

Southern DIRT
Grain and Graze 3 is utilising well-known
local farmer and consultant Joe Young
to work with a number of local Kojonup
farmers who have previously completed
the LTEM course. They are keen to explore
the use of grazing crops in their mixed
farming systems. In 2014, they hosted
a paddock scale replicated trial site that
explored wheat varietal suitability when
sowing early and grazing. While in 2015,
they conducted an on-farm trial exploring
the use of crop grazing as a way to
improve the condition score and weaning
percentage of twin bearing ewes.

Stirlings to Coast Farmers
Due to tight cropping rotations, weeds,
diseases and soil fertility decline are
starting to rear their ugly head on the
South Coast. To provide some options,
the Stirlings to Coast Farmers group
is working with Grain and Graze 3
to explore the role of pastures in the
cropping rotation. They are being helped
by DAFWA researcher Perry Dolling, who
is conducting on-farm trials comparing
the productivity and N fixation of a
range of different annual legume pasture
species.

North Stirlings LTEM Group
Ed Riggall, a well-known sheep industry
consultant, is working with an ex LTEM
group in the North Stirlings area as part
of Grain and Graze 3. The majority of
the group members run mixed farming
systems with a 60:40 crop to pasture

ratio. One of the issues of interest to
them is improving the productivity of first
year pasture paddocks, and in 2014
they explored the use of scratched-in
cereals to boost early winter feed. While
in 2015 they ran a trial exploring the
pro’s and con’s of winter manipulation in
the last year of the pasture phase to set
paddocks up for cropping.

Lakes Grower Group
Paul Omodei of Planfarm is working with
a number of mixed farming families in the
Lakes district as part of Grain and Graze 3.
They are keen to explore the performance
of some of the newer annual legumes
pastures, as well as methods to improve
the nodulation and N fixation of existing
pasture species. Another area of interest
is the use of sown cereals for early sheep
feed, be it specialist forage varieties such as
Moby barley, or the typical malting or feed
barley varieties commonly used in the area.

RAIN
The RAIN group has members north,
south, east and west of Ravensthorpe,
and as you might expect the soil types
and rainfall vary considerably. Although
this often makes it hard for farmers
to directly compare with others, the
collective experience of the group is
vast as almost all pasture species and
varieties have been trialled by someone,
somewhere! Perry Dolling of DAFWA
is working with the group to help them
decide if, when and where pastures
should be re-sown.

ASHEEP
The ASHEEP group from Esperance has
worked very closely with researchers from
DAFWA and Murdoch University over
the last few years to equip themselves
with the skills and knowledge needed to
successfully grow the all the newer aerial
seeding annual legume pasture species.
Through Grain and Graze 3, they are
measuring the impact that the different
pasture legume species and varieties have
on subsequent crop production. Greg
Warren and Michelle Handley from Farm
and General is working with the group on
Grain and Graze 3.

SEPWA
For a number of years, farmers in the
Esperance region have been at the
forefront of using grazing crops to
improve their mixed farming businesses.
They are constantly looking to improve,
so they jumped at the opportunity to
work with Grain and Graze 3 and explore
varietal suitability when early sowing and
grazing. Trial work in 2014 and 2015
compared a wide range of wheat and
barley varieties, comprising both winter
and spring types. It showed that some
of the winter wheats compare favourably
to Urambie winter barley (the current
favourite) when sowing in March and early
April, and that some of the later maturing
Spring barley varieties (e.g. Oxford) fit
nicely when sowing in mid-late April. Greg
Warren and Michelle Handley from Farm
& General is working with the group on
Grain and Graze 3.
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Muchas Gracias

What makes our grower group tick
Muchas Gracias is a small grower
group based in the medium rainfall
zone near Arthur River, Western
Australia. The group was established
in June 2013 as a pilot Farmer-toFarmer Mentoring program funded by
the South West Catchments Council
(SWCC), with assistance from
Evergreen Farming and Paul Omodei.
Initially the group consisted of 5
farmers with similar skill levels, who
farmed within 50 kms of each other,
but ran very different operations with
varying personal and business goals.
The pilot program had originally
planned to replicate the traditional
“mentee and mentor” model that most
farmer mentoring programs employ,
however this idea was thrown out
very early on by the Muchas Gracias
group. The group preferred to have
a structure where members were all
mentoring each other, each with their
own strengths and weaknesses, and
creating a level playing field where
hierarchical structures did not interfere
with open communication and learning.
A structure was decided whereby face
to face meetings would be held 3-4
times per year, with the venue rotating
between group members’ farms, and
an experienced facilitator/ technical

Members of the Muchas Gracias Grower Group
trialling the new pasture biomass App in 2015.
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advisor (Paul Omodei from Planfarm)
present to coordinate the meetings,
guide discussions and answer
technical, financial or production related
questions as they arose. In between
the meetings, members would keep in
regular contact via a closed online blog,
which only invited members could view
and contribute content. An informal set
of ‘rules of engagement’ was discussed
and decided upon, with confidentiality,
honesty and trust being central values.
Group goals were set together from the
beginning, as were the individual goals
for each farming business.
The pilot program was very successful,
and Muchas Gracias has continued
to function as an independent grower
group. The membership has broadened
to 8 farm businesses, and has
increased its realm to include industry
funded trials and projects, including
Grain and Graze 3 and a Meat and
Livestock Australia Producer Research
Site. It is seen as an innovative group
with a high technical capacity, and
many of the members are involved
with other larger grower groups, which
provides links to a broader grower base
and industry.
Given the ongoing success of the

group, there is a significant opportunity
to replicate this grower group model
in other areas; however in order to
do this, we must first identify the
essence of what makes the Muchas
Gracias group really ‘tick’. This can be
loosely summarised by the following
characteristics:
PROXIMITY – all members located
within the same region, making regular
farm visits practical
DIVERSITY – a range of enterprise
mixes and farming methods allows for a
diversity of ideas
SMALL GROUP SIZE – trust and
openness are fostered when the group
is small and every member is expected
to contribute and be engaged in
discussions
RELATIONSHIPS – good relationships
between members and the facilitator
are vital to the group’s success
TRUST – Members must trust each
other and the facilitator to keep
discussions confidential
RELEVANCE – The topics discussed
must be relevant to the members;
guided by production, management or

financial issues that the members are
facing in their own farming businesses
at a particular time.
HONESTY and OPENNESS – Honesty
and openness regarding production
and financial figures, as well as
challenges being faced, will take time to
foster but is critical to members gaining
real value from the group.
REGULARITY – The regularity of
group meetings (3-4 times per year)
and interaction via the blog (ongoing,
usually weekly) builds group cohesion
and relevance.
FACILITATION – An experienced and
knowledgeable facilitator / advisor
who is trusted and respected by
group members will keep the group
functioning well and provide invaluable
technical input to discussions
Provided below are a selection of
comments from members of the
Muchas Gracias group about what it is
that makes their group work so well:
“The key component to the group
success of Muchas Gracias is the
complete business confidentiality and
trust between members. In the early
days of forming the group we discussed
a code of conduct and even looked
into a number of different ones from
business plans that some members had
completed in the past. This evidently
didn’t get done but the code of conduct
basically formed itself and I think a key
factor in this was the private internal
Blog. Members could blog opinions,
questions, photos, ideas, statements,
results and sometimes bad jokes
without fear of judgement by others
in the group. This has simply built
confidence within the group and as a
group to challenge each other and keep
moving forward in their businesses. The
group has also formed good personal
relationships whereby it is not only
business that we are interested in or
concerned about but also the health
and wellbeing of each other. 2015
was a very tough year seasonally for
members of Muchas and I would be
comfortable to say that the group is
stronger now than it has ever been”.
Paul Omodei, group facilitator and
advisor.

“I appreciate the trust and fellowship
the group has for sharing ideas and
our properties, it is what makes the
group work. Muchas also has a holistic
approach to pasture management
with cropping, people and almost all
aspects of farm business included
in the discussion. Finally the group
participates in trials that are at the
“pointy end” and “new” and will make a
difference.” Graydn Wilcox
“The confidentiality of the group is
very important to me. The group works
well, with the combination of the Blog
and property visits. The Blog allows us
to discuss all sorts of issues as they
arise. I feel we all have our strengths
and interest’s which combine to form
a strong group with great respect to
each other. There is a large and varied
subject matter.” Bryan Kilpatrick
“Muchas is a very supportive peer
group made up of a wide diversity of
members, all of whom have always run
trials / held field days and generally
pushed the limits to find answers
to their questions. There is no sole
common theme bar farming sustainably
and making a profit, but they are all
prepared to listen and give honest
feedback and share methodology and
results from ideas they are trialling.
The meetings are an opportunity to
discuss current challenges and share
information so that the whole of the
group can benefit from outcomes. It
aids in forming clarity in the decision
making process. The group allows
members to pursue projects under
the group name and the blog is an
information sharing platform that
allows findings from projects and
general reading to be shared and for
group input / interest in projects to be
obtained.” Brad Wooldridge

to mainstream conventional) but it
does. We are all keen on learning and
improving. Because of the diversity,
questions are discussed from all
different angles and we are challenged
by different opinions and solutions.
Personally I wouldn’t mind if we didn’t
run trials. I would just be happy to meet
regularly with hot topics for discussion.
The success of the group is significantly
due to Paul and his skill in catching
the ideas and thoughts that fly around
the room and formatting them into
key questions and then facilitating
discussion. Then there is his amazing
knowledge and ‘rules of thumb”! The
blog is great for discussion between
meetings, and I agree about the
research we do being all exciting pointy
end stuff.” Lynley Anderson
“As a newcomer to the group I am
impressed by the openness with which
production and financial information
is shared. It really is an atmosphere
of collaboration not competition. The
topics discussed are often based
around tactical decision making which
seems to put these farmers ahead of
the game, especially in a tight season
like 2015.” Alana Starkie

More information
Consultant: Paul Omodei
Email: paul@planfarm.com.au
Phone number: 0427 728 566
Web address: www.planfarm.com.au

“I was invited into the group well after
they had started, but I get so much
out of it. I love that it is a small group
and everyone is open and willing to
divulge their figures, their successes
and failures. You would think that
the group wouldn’t work so well with
such diverse farming methods and
management systems (from Holistic to
pushing the envelope with production,
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Grazing Crops

Early Sown
and Grazed
Canola
Trial
Location:
Merredin, WA
Consultant:
Geoff Fosberry and Brad
Joyce, Consult Ag Pty Ltd

trial results 2015

Key Messages
• Graze canola crops at the three to
five leaf stage to allow the maximum
amount of time for the crop to
recover
• Canola sown at the beginning of
April has more biomass early in
the season which allows grazing to
occur, reducing the feed gap in early
winter
• Grazing canola early did not
significantly affect the final yield

Aim
Since 2000 there has been a reduction
in May/June double figure rainfall
events, with larger events now coming
during March/April in the Eastern wheat
belt. This has resulted in a need for
eastern wheat belt farmers to adapt
to these changes, ensuring they can
germinate and establish a crop earlier
than is normal practice. The moisture
from these earlier rainfall events can be
lost rapidly; therefore a quick decision
to sow canola early is needed.
Early sowing canola has proven to
be most beneficial if it is sown onto a
ten month fallow in low rainfall areas.
This reduces the risk associated as
the stored moisture allows the crop
to hang on given there is often a dry
spell experienced in April and May.
There is also a benefit associated with
achieving two years weed control that
allows wheat or barley to be grown with
confidence in the following years.
When sowing early the question of frost
will be raised. To overcome this issue
grazing was investigated to alter the
flowering window and reduce the risk
associated with frost. Another benefit
discovered was the ability of early sown
canola to grow vigorously and reduce
the feed gap in early winter, allowing
pastures to establish and flourish.
The aim of this trial was to investigate
how early canola can be sown in
the eastern wheat belt, given there
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is enough soil moisture to germinate
and allow the crop to survive. It was
also investigating the effect of grazing
the crop with sheep. This was to alter
the flowering window, reducing the
possibility of a frost event causing
damage during flowering and grain fill,
without compromising yield.

Method
The trial was established with Snapper
canola sown and germinated on
two dates, April 2nd and April 2015.
Farmer equipment was used which
resulted in each of the 24 plots being
18.3 x 200m. To investigate the most
effective grazing regime six different
grazing time of sowing treatments were
established and replicated four times.
These were -:
• Canola Germinated April 2nd Ungrazed
• Canola Germinated April 2nd Grazed
Early
• Canola Germinated April 2nd Grazed
Late
• Canola Germinated April 2nd Grazed
Early and Late
• Canola Germinated April 20th
Ungrazed
• Canola Germinated April 20th
Grazed Early
Weaner ewes were used for grazing
at a stocking rate of 4.2 DSE. The
stocking rate was decided upon as it is
considered achievable given the number
of livestock eastern wheat belt farmers
have on hand. The stocking rate is
between 1.5 and 2 times the average
eastern wheat belt stocking rate.
Biomass cuts were taken pre and post
grazing to assess the level of grazing
achieved in each treatment. Sheep
weights were recorded pre and post
grazing to allow an economic analysis
to be conducted on the live weight gain
achieved. Yield data was collected
using the farmer’s header and a weigh
trailer.

Rainfall (mm)
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

YEAR

4

5

88

19

8

42

63

80

6

6

31

7

359

Grazing Dates
Table 1 Grazing period for each treatment
GRAZING DATES

GRAZING DAYS

Canola Germinated April 2nd Grazed Early

29th April – 22nd May

24

Canola Germinated April 2nd Grazed Late

15th June – 6th July

21

29th April – 22nd May and 15th June – 22nd May

45

15th June – 22nd May

21

Canola Germinated April 2nd Grazed Early and Late
Canola Germinated April 20th Grazed Early

Results
Food on Offer
Food on offer (FOO) was measured as edible dry matter production and was measured pre and post each of the two grazing
periods (Table 1). As shown below the later grazing period had too much initial biomass for the sheep to graze evenly. Therefore
they were only able to alter the flowering window in small patches which they grazed heavily.
START
OF 1ST
GRAZING

END OF 1ST
GRAZING

START
OF 2ND
GRAZING

END OF 2ND
GRAZING

Canola Germinated April 2nd Ungrazed

87

373

888

1405

Canola Germinated April 2nd Grazed Early

87

162

787

1313

TREATMENT

Canola Germinated April 2nd Grazed Late

87

373

1242

1805

Canola Germinated April 2nd Grazed Early and Late

87

191

840

1502

Canola Germinated April 20th Ungrazed

662

1180

Canola Germinated April 20th Grazed Early

662

1368

P-values

LSD

Treatment

0.003

139.7

Change through time

<.001

174.2

Table 2 The impact of grazing on Food on Offer measured as kg/ha of dry matter

Grain Yield
Time of sowing and grazing only recorded a significant yield loss when the treatment was grazed early and late (Table 1). This
period resulted in a total of 45 grazing days and wouldn’t be considered farmer practice.
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Grazing Crops

trial results 2015

Figure 1 Effect of grazing on the final grain yield P-value – 0.346, LSD – 0.307

Sheep Weights
To investigate the whole farm economic
impact of grazing, sheep weights were
recorded before and after each grazing
period had occurred. The same sheep
were used for both times of grazing,
therefore the extra weight gain from
the second grazing period can be
attributed to the sheep having already
adjusted to grazing the canola crop.

Conclusion
The early germination date (April
2nd) is two weeks earlier than what
would be considered district practice.
The yield data shows there was no
significant yield difference recorded
between either of the two sowing times.
However the earlier sowing resulted in
more biomass being produced more
quickly when compared to the April 20th
sowing. This level of increased biomass
can be used as a tool to bridge the
feed gap that is experienced in early
winter, whilst also allowing pasture
paddocks to establish and flourish.
Grazing only impacted yield when the
April 2nd germinated treatment was
grazed both early and late, resulting in
a total of 45 grazing days (Fig 1). When
grazing was conducted early at the
3-5 leaf stage there was no significant
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yield penalty. Based on other Grain
and Graze research conducted in the
eastern wheat belt we know that crops
need to be grazed early at the 3-4 leaf
stage to allow more time for the crop to
recover.
Grazing was able to alter the flowering
window. Grazing was not even
throughout all of the plots but where
it did occur the flowering window was
pushed back. A rule of thumb had
been established for grazing cereal
crops whereby for every one day of
grazing the flowering window was
pushed back by half a day (24 grazing
days – 12 days later flowering). This
rule of thumb proved correct with
canola also.

This trial has now given us the
confidence that canola can be sown
in early April if the paddock was
previously in a ten month fallow and
there has been enough March/April
rainfall to germinate and establish the
crop. The crop can be grazed early
at the 3-5 leaf stage to ensure a more
even grazing occurs. Sheep should
be removed after two – three weeks
ensuring they don’t graze the paddock
too hard, whilst also giving the crop the
maximum amount of time to recover.

AVG
LIVEWEIGHT
(KG/HEAD)
IN

OUT

WEIGHT INCREASE
(KG/HEAD)

% INCREASE

41.25

42.11

0.855

2.07

48.39

52.35

3.96

8.19

1st Grazing
29/4 - 22/5
2nd Grazing
15/6 - 6/7

Grazing Crops

The Impact
of Grazing
Cereal
Crops in
the Eastern
Wheat belt
Location:
Kellerberrin, WA
Consultant:
Geoff Fosberry and Brad
Joyce, Consult Ag Pty
Ltd

trial results 2015

Key Messages

Method

The rule of thumb whereby for every
day of grazing a crop will alter its
flowering window by approximately half
a day later (17 days grazing = 8 day
later flowering) was confirmed.

Grazing Trial One

Grazing barley when it reaches the 3 to
4 leaf stage then removing the sheep
when they have grazed the barley to
a 50mm or greater height allowed the
barley to recover and not significantly
reduce barley yield. However heavier
grazing through too high a stocking
rate and grazing the crop too low
(<50mm) could negatively affect
barleys ability to recover to its original
ungrazed yield level.

Aim
Many growers in the eastern wheat belt
experience feed gaps in early winter. The
predominant reason for this is the slow
establishment and low density of pastures
which can also be adversely affected by
grazing livestock. To overcome this issue
the Kellerberrin Demonstration Group in
conjunction with Grain and Graze have
investigated grazing cereal crops over the
last three seasons.
The major aims this year are to
demonstrate the effect of grazing on
grain yield and quality at the 3 to 4 leaf
stage of barley and to determine the
delaying effect on barley development
of this early grazing.

This trial was set up with eight 18m x
150m plots, four each of ungrazed and
grazed. There was a bulk grazing area
at the northern end allowing access
to each plot. Ten dry ewes grazed the
3.6ha grazed area for 17 days (2.8
DSE wg/ha). Grazing began at the
3-4 leaf stage. Weekly zadoks growth
stage measurements were taken from
Z40 to Z60 of the ungrazed plots by
measuring ten tillers in each plot to
monitor heading and flowering dates.
An average was then calculated to
determine the average crop growth
stage. Growth stage measurements
were also done on the grazed plots at
the same time and the number of days
for the grazed plots to reach the same
growth stage estimated. The farmer’s
header and a weigh trailer were used to
measure grain yield and quality.

Crop Grazing Trial Two
This trial was set up as a simple
grazing and non-grazing trial. A 2.16ha
section was fenced off from the rest
of the paddock and was grazed down
by 11 pregnant ewes (7.6 DSE wg/
ha). Grazing commenced on the 1st of
June and were removed 8 days later on
the 9th June. Grazing ended when the
cereal crop had been grazed down to
approximately 20-30mm. The farmer’s
header and a weigh trailer were used to
measure grain yield and quality.

Delayed maturity of Scope barley from grazing
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Rainfall - Kellerberrin
Table 1 2015 Kellerberrin Rainfall
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEPT

OCT

NOV

DEC

YEAR

1.0

12.7

51.8

34.8

16.5

30.8

66.2

30.8

8.5

2.4

36.4

7.5

299.4

Grain Quality
Grazing had no significant impact on any grain quality
parameters in 2015. This shows that given the dry September
the grazed plots were able to recover in time to perform to the
same delivery standards as the ungrazed plots.
Table 4 Grain quality

Protein (%)

Grazed
Ungrazed

Screenings (%)

9.5

7.8
30.71

Ungrazed

21.61

29.97

65.59

63.07

64.63

63.7

Conclusion

Impact of Grazing on crop Maturity
As shown below grazing was able to delay head emergence
and flowering when compared to the ungrazed treatment.
The grazing in this trial was at 2.8 DSE/WGha for 17 days and
delayed barley development by about a week (Table 2).
Table 2 Average zadoks growth stage measurements taken
through time
04/09/15

10/09/15

15/09/15

Ungrazed

41.2

47.6

55.2

60.8

Grazed

37.8

42.4

47.2

54.4

Grain Yield
Table 3 Final grain yield (t/ha) of Scope Barley from the two
Grain and Graze trials at Kellerberrin
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8.07

24.18

Ungrazed

28/8/15

TRIAL 2

9.55

Grazed

Hect Weight (kg/HL) Grazed

Results

TRIAL 1

UNGRAZED

GRAZED

SIGNIFICANTLY
DIFFERENT

Crop Grazing
Trial One

2.65

2.54

No

Crop Grazing
Trial Two

3.16

2.83

No

Grazing trials managed by the Kellerberrin Demonstration
Group recorded no significant difference in either grain yield
or quality. This information coupled with previous year’s data
has given growers the confidence to graze crops early.
Previous trial work concluded that when grazing cereal
crops in the eastern wheat belt it is important to be done
earlier at the three to four leaf stage, allowing the maximum
time for crop recovery. This grazing time coincides with the
early season feed gap that can be experienced as pastures
establish, reducing the need for farmers to supplementary
feed.
Grazing has also shown that it has the ability to alter the
flowering window, with one day grazing being able to alter
the flowering window by approximately half a day. With lower
stocking rates (such as those utilised in the eastern wheat
belt) not allowing an even grazing to occur the sheep are still
able to alter a percentage of the crops flowering time.

Grazing Crops

Esperance
Cereal
Varieties
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Location:
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Consultants:
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1.0 Introduction

Cereal Varieties Trialled:

The use of grazing crops in the High
Rainfall Zone of WA can enable
farms to increase both livestock and
crop production simultaneously by
increasing the % of the farm sown to
crop and the winter grazing stocking
rate. To maximise the benefits from
grazing crops, sowing some of the
crop program early is critical to
produce livestock feed in the late May/
early June period. Common spring
cereal varieties grown in WA are not
suitable for sowing prior to mid-late
April, for fear of them running up early
due to excessive daylength. Winter
type cereals, with a vernalisation
requirement for flowering, are needed
when sowing in March and early-mid
April. There has been limited recent
WA research on the performance
of currently available winter wheat
varieties to establish if any may be of
merit for use in the Esperance region
to increase the profitability of mixed
farming enterprises.

• Einstein Winter Wheat

1.1 Trial Aim

• Bolac Winter Wheat

To determine grain yield and quality of
a range of winter type cereal varieties
when sown in April and grazed in
winter.

2.0 Trial Design

• Wedgetail Winter Wheat
• Whistler Winter Wheat
• Naparoo Winter Wheat
• Beaufort Long season Spring Wheat
• Mace Spring Wheat
• Urambie Winter Barley
An additional 8 cereal varieties were
sown in 3 randomly selected treatment
plots/variety and left ungrazed to
determine if any of these varieties
would perform well in the Neridup
region and were worthy of exposing to
grazing in 2016.
• Currawong Winter Wheat
• Wylah Winter Wheat
• SF Adagio Winter Wheat

• Bremer Medium Season Spring
Wheat
• Trojan Long Season Spring Wheat
• Forrest Long Season Spring Wheat

th

An in situ variety trial was sown 7
April 2015 using a plot seeder with
knife point press wheels. Seven cereal
varieties were seeded in treatment
plots 11m long x 3m wide. Each
variety was represented by 3 randomly
assigned treatment plots.
The trial was embedded in a paddock
sown to Urambie winter barley, also
on the 7th April 2015, and half of the
trial treatment plots were grazed along
with the rest of the paddock by cattle
in the May to July window. The other
half of each variety’s treatment plots
was fenced off with temporary electric
fencing to exclude livestock grazing.

• Lancer Long Season Spring Wheat
All in-crop spraying and topdressing
took place with the rest of the host
grower’s cropping program and harvest
took place on the 17th November 2015
when all varieties where mature and
ready for harvest, except Einstein
Winter Wheat. The Einstein Wheat was
supposed to be harvested at a later
date, when mature, but the contractor
involved in the project was unable to do
so following disruption to their harvest
program caused by the bushfire
emergency that engulfed two large
areas of the Esperance region from the
17th November and so no harvest yield
or quality data was collected for this
variety.
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2.1 Information Collected
• Trial Management Regime

Table 1: Trial Management Regime
MANAGEMENT ACTION

TIMING

• Grazing Regime

Trial plots seeded at 80kg/ha

7th April 2005

• Plant Density (pre grazing) – averaged from
data collected from 2 quadrats per each of the 3
treatment plots

Fertiliser Applied at Seeding
Agras – 160kg/ha

7th April 2015

• Plant Height (pre grazing) – averaged from data
collected as for plant density

Urea – 60kg/ha
Flexi N – 10L/ha
Balance Zinc – 1L/ha
Supa Zinc – 2L/ha
Molytrac – 200ml/ha

• Plant Growth Stage – averaged from data
collected as for plant density
• Grain Yield
• Grain Quality (quality grade, protein, screenings,
hectolitre weight, colour)

3.0 Results
3.1 Growing Season Data
Average rainfall was received in the Neridup
region during 2015 (Figure1), with August being
above average, until September and October
arrived with below average falls. The above average August rainfall was not all positive for crop
growth however as it was coupled with relatively
warm temperatures which meant fungal diseases
such as Septoria Glume Blotch proliferated. Lack
of finishing rain may have an impact on the yields
achieved by the winter wheat and long season
spring wheat varieties trialled as this moisture
shortage occurred during their grain fill period.
In terms of crop growth, the expected delay in
maturation rate usually brought on by grazing
was evident in all varieties included in the grazing
trial. In addition, head size was larger in the
grazed rather than the ungrazed treatment plots
for each variety, except Whistler which was the
same in both treatments. Moderate to severe
Septoria Glume Blotch infection was observed in
the ungrazed Trojan, Bremer, Forrest and Whistler
plots and significant lodging was present in the
ungrazed Urambie and Lancer plots.

Fertiliser Applied During Growing Season
July 2015
25th May 2015
25th May 2015
25th May 2015
25th May 2015

Weed control
Trifluralin – 2L/ha
Tigrex -800ml/ha

7th April 2015 (pre-sowing)
20th May 2015

246 Steers and Heifers introduced to grazed 26th May 2015
plots and surrounding paddock (53ha) =
46DSE/ha
Stock removed from trial grazed plots

19th June 2015 =
25 grazing days

Figure 1: Neridup monthly rainfall in 2015.

Figure 2: Cereal Varieties Trial on 22nd May 2015, four days prior to stock introduction for
grazing.
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3.2 Harvest Data
Table 2: 2015 Grazed Vs Ungrazed Cereal Varieties Trial - Harvest Yield (kg/ha)
VARIETY

NAPAROO

BEAUFORT

URAMBIE

WEDGETAIL

WHISTLER

MACE

MEAN

Grazed

3913

3376

4140

2337

2279

1563

2683

Ungrazed

4398

3944

3017

2048

1109

1532

2486

Mean Variety yield

4156

3660

3578

2193

1694

1547

2565

Grazing difference

-485

-568

1123

289

1170

31

197

NS

NS

<0.05

NS

<0.05

NS

NS

Statistical effect of grazing on
variety
Grazing

0.168(NS)

Variety

<0.001

LSD(0.05)

397kg/ha

Grazing x Variety

0.004

LSD(0.05)

780kg/ha

When looking at the effect of grazing alone on the harvest yield results by comparing grazed to ungrazed yield, with all varieties
lumped together, grazing did not have a significant effect on grain yield (Table 2). There was however a statistically significant
interaction for the effect of grazing by variety. Grazing significantly increased the yield of Urambie and Whistler and had no
significant effect on the other varieties. On the surface it looks to have decreased the yield of Naparoo and Beaufort, however the
LSDs for those comparisons were higher than the differences so they are not statistically significant.
The yield difference between the grazed and ungrazed Urambie plots may be related to the lack of lodgement observed in the grazed
Urambie plots. The yield difference between the grazed and ungrazed Whistler plots may be related to the impact of the significant
Septoria Glume Blotch infection which caused flower abortion in the ungrazed treatment plots but less so in the grazed plots.
Table 3: 2015 Ungrazed Cereal Varieties Trial – Harvest Yield and Gross Return
VARIETY

YIELD
(KG/HA)

GRADE

FIS CASH PRICE @15TH JAN 2016
($/TONNE)

$/HA
(GROSS)

Naparoo

4458

Feed

230

$1025

SF Adagio

4201

Feed

230

$966

Beaufort

3922

Feed

230

$902

Currawong

3524

Feed

230

$811

Wylah

3078

APW1

281

$865

Urambie

3018

Feed

238

$718

Wedgetail

2109

AUH2

269

$567

Bremer

2080

H1

298

$620

Forrest

1851

Feed

230

$426

Mace

1481

AUH2

269

$398

Lancer

1474

Feed

230

$339

Trojan

1433

Whistler

1145

AGP1
Feed

271
230

$388
$263

Bolac

155

Feed

230

$36

mean

2331

Variety

<0.001

LSD(0.05)

382

Note: Grain quality data that grain classification, and therefore price achieved was based on is presented in Table 4.
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Table 4: 2015 Grazed and Ungrazed Cereal Varieties – Harvest Grain Quality
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GRAZING
STATUS

DATE
HARVESTED

VARIETY

PROTEIN
(%)

MOISTURE
(%)

SCREENINGS
(%)

HECTOLITRE
WEIGHT (KG/HL)

Ungrazed

COLOUR
(BARLEY)

17-Nov-15

Trojan
Wheat

12.4

14.2

2.63

68.4

Ungrazed

17-Nov-15

Wylah

12.6

13.9

3.29

79

APW1

Ungrazed

17-Nov-15

Currawong

12.1

13.8

1.52

79.2

Feed

Ungrazed

17-Nov-15

Bremer
(Wheat)

13.8

13.6

1.00

80.2

Ungrazed

17-Nov-15

Forrest
(Wheat)

12.7

13.6

6.13

75

Ungrazed

17-Nov-15

SF Adagio
(Wheat)

11.1

13.9

3.06

78.4

Ungrazed

17-Nov-15

Lancer
Wheat

14.9

13.6

2.42

74.4

Ungrazed

17-Nov-15

Bolac
Wheat

15.4

13.6

21.70

63.6

Ungrazed

17-Nov-15

Urambie
Barley

11.7

13.4

4.36

68.8

59

Grazed

17-Nov-15

Urambie
Barley

12.4

13.4

4.49

71.2

59

Ungrazed

17-Nov-15

Mace
Wheat

14.6

13.1

1.09

73.6

Grazed

17-Nov-15

Mace
Wheat

13.4

13.9

2.27

79.4

Ungrazed

17-Nov-15

Wedgetail
Wheat

12.7

13.5

4.47

71.6

Grazed

17-Nov-15

Wedgetail
Wheat

12.6

13.4

1.72

81.2

Ungrazed

17-Nov-15

Whistler
Wheat

14.8

13.5

10.40

69.2

Grazed

17-Nov-15

Whistler
Wheat

12.5

13.2

3.34

77.8

Ungrazed

17-Nov-15

Beaufort
Wheat

12.4

13.3

1.05

76.2

Grazed

17-Nov-15

Beaufort
Wheat

10.6

13.6

2.53

79

Ungrazed

17-Nov-15

Naparoo
Wheat

10.9

12.9

2.87

83.6

Grazed

17-Nov-15

Naparoo
Wheat

10.7

13.3

3.07

84.8

GRADE
AGP1

H1
Feed
Feed
Feed
Feed
Feed
Feed
AUH2
H1
AUH2
APW1
Feed
Feed
Feed
Feed
Feed
Feed

Figure 3: Angus cattle grazing the Esperance Cereal Varieties Trial,
temporary electric fencing excludes them from the ungrazed plots

Figure 4: Cereal Varieties Trial on 19th June 2015, the day the cows were
removed from the trial.

There was a highly significant effect
of cereal variety on the grain yield of
the ungrazed varieties trialled with an
LSD(0.05) of 382kg/ha (Table 3). A
number of factors will have been at play
to cause this result including:

varieties grazed in the trial, namely
Naparoo, Beaufort, Urambie,
Wedgetail and Mace was not
negatively impacted by grazing. The
yield of Urambie and Whistler was
increased by grazing.

1. The early seeding time was unlikely to
have suited the spring wheat varieties,
namely Bremer, Mace and Trojan.

2. In terms of how the dual purpose
cereal varieties included in the
grazing trial yielded when compared
to Urambie barley; the most
commonly grown dual purpose cereal
in Esperance, Naparoo and Beaufort
yielded higher.

2. Above average August rainfall
was coupled with relatively warm
temperatures which lead to the
proliferation of Septoria Glume Blotch
in those varieties most susceptible to
it. Moderate to severe Septoria Glume
Blotch infection was observed in the
Trojan, Bremer, Forrest and Whistler
plots and this is likely to have had
a negative impact on flowering in
these varieties, which in turn will have
affected grain yield.
3. Lack of finishing rainfall may have
impacted the yields achieved by
the winter wheat and long season
spring wheat varieties trialled as this
moisture shortage occurred during
their grain fill period (Figure 1).
Grazing did not affect grain quality
enough to change the grain
classification achieved by all varieties
trialled except Mace and Wedgetail
Wheat (Table 4). In both of these
varieties grazing improved hectolitre
weight sufficiently enough to improve
grain classification by 3 levels in Mace
and 2 levels in Wedgetail.

4.0 Conclusions
Based on the results of the trial:
1. The harvest yield of all of the cereal

3. In terms of how the dual purpose
wheat varieties included in the
grazing trial yielded when compared
to Wedgetail; the most commonly
grown dual purpose wheat in
Esperance, Naparoo and Beaufort
yielded higher.
4.One perception that prevails in the
Esperance region is that wheat cannot
be grazed without incurring a grain
quality penalty. In this trial the quality
of Mace (the most commonly grown
wheat in Esperance) and Wedgetail
(the most commonly grown dual
purpose wheat in Esperance) both
showed an improvement in quality in
grain from the grazed plots compared
to grain from the ungrazed plots.
5. Bremer, Mace and Trojan, which are
spring wheat varieties commonly
grown in WA are not suitable for
sowing in the Esperance region prior
to early May in the coastal areas of
the region. It may still be feasible to
seed these varieties in late April in the
northern areas of the region but the
suitability of Bremer and Trojan for
use as dual purpose wheats was not
investigated in this trial.

6. Spring Septoria Glume Blotch
susceptibility is a factor worthy of
consideration when making wheat
varietal selection for the Esperance
region.
7. To maximise the benefits from
grazing crops in supporting higher
stocking rates, sowing some of the
crop program early is critical to
produce livestock feed in the late
May / early June period where feed
is usually in short supply. In the
Esperance region, because spring
rainfall and temperatures are highly
variable it’s also important that crops
have completed flowering and early
grain fill before October.
As such, winter type cereals, with a low
to moderate vernalisation requirement
for flowering, are needed when sowing
in March and early-mid April (as winter
temperatures in the region are not
cold enough to make the varieties that
thrive in southern Victoria and NSW
successful). The results of this trial
suggest Naparoo may offer a wheat
option that meets these requirements.

Acknowledgements
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Key Messages:
• Grazing early and late sown cereal
crops once, early in the vegetative
phase, increased grain yield in
most varieties, possibly due to their
later flowering date avoiding frost
damage.
• Grazing early sown cereal crops
twice (early and late) in the
vegetative phase significantly
increased the amount of edible
biomass production but came at the
expense of grain yield.
• Bannister Oats, grazed or ungrazed,
was the highest yielding variety
when sown early. It is a very useful
dual-purpose crop (grazing, hay and
grain) for frosty sites.

Aim:
The use of crop grazing by mixed
farmers can enable total farm
productivity to be increased. The area
of winter pasture required is reduced,
as livestock spend some of their time
grazing crops. This allows a greater
percentage of the farm to be allocated
to cropping for the same number of
livestock. Or alternatively, a greater
number of livestock can be run for the
same area of crop/pasture.

To maximise the benefits from crop
grazing, sowing some of the crop
program early is critical to produce
livestock feed in late autumn and
early winter, when pasture is scarcest.
However, most farmers in WA don’t sow
their cereal crops (utilising early-mid
maturing spring cereal varieties) until
May or early June. From a crop grazing
perspective, this relatively late sowing
date severely restricts both the amount
of crop biomass available for grazing
and the length of the grazing window.
To make use of early sowing
opportunities, winter type cereals,
with a vernalisation requirement for
flowering, are needed when sowing
in March and April, and late maturing
Spring type cereals, with slow
development, are needed when sowing
from mid-April to early-May.
One of the risks of early sowing is frost.
Crop grazing can be used to delay
flowering, but it also comes with a risk
of causing a yield penalty.
The aim of this trial was to assess the
impacts of crop grazing, time of sowing
and varietal choice on the grain yield
and quality of a range of cereal crops
grown on a frost prone site.

Figure 1: Edible dry matter (>5cm) production in late June and late July for times
of sowing 1 and 2.
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The delay in maturity from grazing is evident in this photo of early
sown Bannister Oats. Ungrazed (middle), grazed once (left) and
grazed twice (right).

Method:
A small plot (plots 1.5m wide x 10m long) trial was conducted
on Scott Young’s farm 15km N of Cuballing. The experiment
tested 7 varieties, 2 times of sowing (TOS 1: April 23, TOS
2: June 3) and +/- grazing. There were 3 replicates per
treatments. Grazing of the grazed plots was simulated using
a mower, with a cutting height of 5cm. The first time of sowing
was grazed twice (June 23 and July 23) while the second
time of sowing was only grazed once (July 23). Quadrat cuts
were used to determine the amount of edible biomass (plant
material >5cm in height) available at each grazing. A small
plot harvester was used to measure grain yield.

Results:
Edible dry matter production was significantly greater for the
second grazing of time of sowing 1 (TOS 1) when compared
to the first grazing for TOS 1 and the one and only grazing
time for time of sowing 2 (TOS 2) (Figure 1). Oxford and
Urambie barley produced the highest biomass at the first
grazing of TOS 1, while Bannister oats produced the highest
biomass at the second grazing of TOS 1. There were no
significant varietal differences for edible biomass production
for the one and only grazing of TOS 2.
Grazing significantly delayed flowering date in the first time
of sowing, but not in the second time of sowing (Table 1).
The delay in flowering from grazing in TOS 1 can be best
explained the following way. When the ungrazed treatment
was at “early milk”, the once grazed treatment was at “late

The delay in maturity from grazing is evident in this photo of early
sown Mace Wheat. Ungrazed (middle), grazed once (right) and
grazed twice (left).

flowering” and the twice grazed treatment was at “early to
mid-flowering”. As such, each grazing treatment delayed
maturity by several days. There was no significant difference
in flowering dates between the grazed and ungrazed for TOS
2. There were significant differences between the varieties, as
expected.
Crop canopy temperature was recorded every 15 minutes
from July to October. During crop flowering and grain fill, frost
events occurred on September 2, 4, 6, 7, 14, 15, 16, 18, 20
and 21 and October 6. Temperatures dropped to as low as
-5C on occasions.
Grain yields were impacted by poor establishment (nonwetting), frost and the dry finish, with only one treatment
yielding more than 3t/ha (the ungrazed early sown Bannister
Oats). Grazing the early sown plots once increased yields
in all varieties except Bannister Oats and Whistler Wheat
(Table 2). It is likely that the ungrazed crops were exposed to
a number of frost events during flowering, while the grazed
crops managed to avoid some (or all) of these. Grazing the
early sown crops twice significantly reduced yields in every
variety.
Grazing the later sown crops increased yield in all varieties
except Whistler. Maturity data (Table 2), however, showed
that grazing did not delay flowering in the later sowing. It
is not known why the grazed crops yielded more than the
ungrazed crops in this later sowing.
Grain quality was mostly unaffected by grazing.
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Table 1: Plant maturity data (Zadok’s growth stage) from the 2015 Grazing Crops trial at Cuballing
TOS 1
SPECIES

Wheat

Barley

Oats

18

TOS 2

VARIETY

GRAZING

18-SEP

23-SEP

9-OCT

9-OCT

12-OCT

19-OCT

Mace

Ungrazed

72

70

82

71

72

80

Mace

Once

69

69

78

71

72

77

Mace

Twice

65

66

78

Yitpi

Ungrazed

68

68

75

70

70

75

Yitpi

Once

68

66

75

70

70

75

Yitpi

Twice

60

61

72

Whistler

Ungrazed

68

66

76

70

70

74

Whistler

Once

68

69

74

68

70

74

Whistler

Twice

62

65

74

Hindmarsh

Ungrazed

76

74

78

72

74

85

Hindmarsh

Once

72

74

79

70

72

84

Hindmarsh

Twice

71

72

76

Oxford

Ungrazed

64

70

77

66

70

75

Oxford

Once

70

71

74

66

70

75

Oxford

Twice

67

70

75

Urambie

Ungrazed

72

73

76

69

72

76

Urambie

Once

72

72

76

69

71

75

Urambie

Twice

69

71

76

Bannister

Ungrazed

75

71

75

71

71

77

Bannister

Once

71

71

73

71

71

76

Bannister

Twice

69

69

73

Table 2: Grain yield and quality data from the 2015 Grazing Crops Trial site at Cuballing
TOS 1

SPECIES

Wheat

Barley

Oats

TOS 2
TEST

VARIETY

GRAZING

YIELD
T/HA

SCREENINGS
%

TEST
WEIGHT

YIELD
T/HA

SCREENINGS
%

WEIGHT

Mace

Ungrazed

2.16

4

80

1.60

5

82

Mace

Once

2.35

4

80

1.71

5

82

Mace

Twice

1.87

6

81

Yitpi

Ungrazed

2.23

5

82

1.55

6

84

Yitpi

Once

2.43

5

82

1.62

4

84

Yitpi

Twice

1.80

6

83

Whistler

Ungrazed

2.27

7

81

1.24

7

80

Whistler

Once

2.16

7

80

1.15

8

80

Whistler

Twice

1.77

8

80

Hindmarsh

Ungrazed

1.93

4

63

1.98

5

61

Hindmarsh

Once

1.93

3

64

2.18

6

61

Hindmarsh

Twice

1.85

6

61

Oxford

Ungrazed

1.60

9

63

1.43

18

60

Oxford

Once

1.81

7

62

1.52

14

61

Oxford

Twice

1.53

11

63

Urambie

Ungrazed

2.02

13

57

1.70

17

58

Urambie

Once

2.32

13

58

1.72

14

57

Urambie

Twice

1.89

18

56

Bannister

Ungrazed

3.10

14

59

1.35

22

54

Bannister

Once

2.55

9

61

1.44

18

56

Bannister

Twice

2.41

12

62
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Overview:

Three sheep in the crop paddock were
fitted with tracking devices.

There has been a push over the last
few years to get sheep farmers to
adopt pregnancy scanning for multiple
bearing ewes rather than just “wet and
dry”.

One fell off after the first day the other
two lasted for a fortnight until they ran
out of power.

While farmers have adopted this
practice the full benefits only appear
when the multiple bearing ewes are
separated from the singles and fed
according to requirements. Ideally the
multiple bearing ewes will be lambed
in smaller mobs 150 – 250. This can
be problematic for some growers
with not enough small paddocks to
accommodate the multiple mobs.
This trial looks at the feasibility of
lambing ewes on crop paddocks at low
(1dse / ha) stocking rates.

Methodology:

• 113 mixed aged ewes
• pasture paddock 24 ha (all the sheep
would have been stocked on this
paddock in normal circumstances ie
4.7 ewes / ha.
• Crop paddock 53 ha total 46 ha
crop.
2 knockdowns:
1.2 l / ha roundup

Second - 13 May 1.2 l / ha spray seed
500gms Diuron
750ml Metalaclaw
100ml Alpha
Cypemethrin

24 July crop ewes out into adjacent
fodder crop.
Agronomist starting to get nervous
about the grazing .
Sheep had only just started to venture
into the bottom part of the paddock
(see picture)

Suspect we’ve done no damage to
the crop as the node not visible on
the ungrazed crop next door sown on
the same day (same variety, same
treatment)
Fed pasture sheep 1 roll of hay during
lambing.
Crop. While no area was fenced off
or cages used, the crop next door
was the same variety sown with the
same protocol on the same day, the
header driver said there was no notable
difference between the two paddocks,
in fact more variation from the top of the
trial paddock to the bottom, which was,
for all intensive purposes, ungrazed.
(lower yielding)

Crop sown 20 May with 80 kg / ha
Williams oats and 100 kg / ha agras.

Conclusions:

Rams in on 1 Feb for 35 days

In a farm situation ewes would lamb
for 5 weeks on crop then go back to
deferred pasture paddocks.

Sheep randomized on the 25 June
CS 3.1 av range 2.5 – 3.8
63 ewes to the pasture paddock
50 ewes to crop paddock
Crop 3 leaf stage
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FOO in pasture paddock 30 June 1500
kg DM /ha.

Very even grazing on top half of
paddock.

Trial with

First - 4 May

It is very obvious that the sheep didn’t
graze the bottom half (lower) end of the
paddock during this time.

With the average amount cropped in
Kojonup currently it would be feasible
on most farms to graze crops with all
the multiple ewes.

Results:
Marking 19 August.

EWES

EWES
SCANNED

LAMBS

%

CS

VARIATION

Crop

50

50

73

143

3.3

3–4

Pasture

58

63

99

155

2.7

2.3 – 3.3

If the trade off, on average, for grazing
crops is 3% yield loss then the gains to
off set this are:
• Higher condition score at marking in
this case 0.6
• Less hand feeding of multiples
• Small mob size easier to achieve

Conclusion:
It is very difficult to get accurate
numbers from a gross farm
demonstration like this one. Having said
that both Benny and I think the concept
has merit and is worth pursuing. To that
end Benny will adopt this strategy for
his 2016 lambing.

• Late lactation on deferred pasture,
potentially higher lamb growth rates.
The 7 ha of land in the crop paddock
that wasn’t cropped was mainly shelter
and bush and the sheep didn’t appear
to graze this any harder than the crop.
This maybe different with different crops
eg canola.
We had thought that they might spend
more time on the “waste” land so
reduce the pressure on the crop. In
Kojonup it’s not uncommon to find a few
ha in each crop paddock that for one
reason or another is uncropable, this
strategy utilizes that land.

Sheep tracking devices

Ben Zadow surveying grazed crop on 19 August
2015

Grazed crop

Ungrazed crop

Questions raised:
• What is 0.6 of a condition score worth
for this years lactation and future
years production?
• How much is one months of pasture
deferment worth in lamb growth rates
and ewe condition score?
• How much are smaller mob sizes
worth in increased lamb survival in
multiple mobs?
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Talking to mixed-phase
growers throughout the
Esperance region this year
it was great to hear that an
increasing number were
capitalising on their crops as
a feed source for their sheep
and cattle. Crop grazing has
been demonstrated to offer a
reasonable quality, palatable
source of late autumn and
winter feed, enabling profitable
use of the excess vegetative
growth crops don’t need to
produce good grain yield while
allowing pastures to recover.
There was however, a note
of caution raised by some
concerning the importance of
putting management practices
in place to address the range
of animal health issues that can
occur when grazing cereals
and canola.
1. Grazing Withholding Periods
One of the first things to think about
before grazing a crop is the Grazing
Withholding Period associated with
seed dressings, pre and post emergent
weed control products and insecticides
to ensure compliance with Questions
7 and 8 on the National Vendor
Declaration form (MLA’s Livestock
Production Assurance Program) when
selling stock. The withholding period
can be up to 84 days (for Jockey seed

Angus weaner’s grazing
Urambie barley at Neridup

dressing) so it’s important GWP’s are
thought about during the planning
phase of your farming enterprise.

2. Nutritional Issues
There are also a range of animal health
issues that can occur when grazing
crops that are associated with the
nutritional composition of crops (just
as there is with grazing pastures or
consuming stock feed) and the more
common ones have been outlined
below.

i) Calcium and Magnesium
Deficiency
Calcium deficiency is most commonly
seen in late pregnancy and in the first
month of lactation, although it can
affect all classes of stock, especially
if combined with the stress of moving
or yarding them. Calcium is important
for nerve function, muscle contraction,
blood clotting, activation of a number
of enzymes and bone formation.
Cereal crops (as well as cereal grains)

GWHP’s of some commonly used seed dressings, herbicides and insecticides.

22

SEED DRESSINGS

HERBICIDES

INSECTICIDES

Raxil - 4 weeks

Treflan / Glean - none

Alpha Cypermethrin –
3 weeks

Baytan – 5 weeks

Boxer Gold - 10 weeks

Omethoate – 1 day

Dividend - 6 weeks

Sakura – 6 weeks

Pirimor – 2 weeks

Jockey - 12 weeks

Metribuzin – 14 days

Trojan – 2 weeks

Evergol Prime – 5 weeks

Logran / Logran B – 7 weeks

Chlorpyrifos – 2 days

Vibrance – 6 weeks

Dual Gold – 8 weeks

Pyrinex Super – 4 weeks

Atrazine – 15 weeks pre
emergence, 6 weeks post
emergence in canola

Bifenthrin – 4 weeks

ii) Polio

Weaner ewes grazing
Urambie barley at Dalyup

are relatively low in calcium so it is
important to look for the following
clinical signs of calcium deficiency and
respond promptly; rapid onset, stiff
uncoordinated gait, muscle tremors,
weakness, sitting down in sternal
recumbency and unable to get up,
disinterest in food and water, sudden
death within 24 hours .
Magnesium is an enzyme cofactor
involved in the metabolism of
carbohydrates, lipids and protein and
as such has a role in rumen contractility,
nerve conduction and muscle contraction.
Symptoms of magnesium deficiency to
look out for include muscular spasms or
convulsions, trembling and nervousness
or excitability, tetany and death and are
mainly seen in stock grazing cereal crops.
The high potassium found in cereal and
canola crops (and other lush pastures)
can inhibit calcium and magnesium
uptake, making deficiencies in these
minerals even more likely.

Lactating Ewes Affected by Barley
Local Cascades producer, Scott Welke,
was one person who had first-hand
experience with stock losses due to
calcium deficiency this year.
In July Scott moved a 1050 head flock
of 5 year old lactating ewes with lambs
at foot 4km from the pasture paddock
they had been grazing for the last 3
months (a mixture of vetch and medic)
in to a late tillering Latrobe Barley crop.
This was a management action he had
done, crop grazing forming a routine
part of his winter stock feed strategy.

Scott Welke on his Cascades property

Farm Name: Beetles
Location: Cascades Rd, Esperance (80km
northwest of Esperance, 20km south east
of Cascades)
Average Annual rainfall: 400-425mm
Total Farm Size: 16000ha
Enterprise Mix: 12000ha crop, 4000ha
pasture
Soil Type of Pasture Paddock: Neutral to
alkaline loamy clay
Soil Type of Grazed Crop Paddock:
Sandy gravel to shallow sand over clay,
pH 4.7-4.8 (Cal)
His intention was to rest the stock
overnight before moving them a further
2km to the stock yards. At lunchtime the
next day Scott went to move the sheep
and noticed that 4 ewes were down and
unable to move. By the time the ewes
had reached the yards a further 40
ewes were down. Concerned, he called
the vet who diagnosed hypocalcaemia.
With still more sheep dropping, Scott
treated the affected sheep immediately
with Calcium borogluconate. In the
end, 35 ewes died before treatment
could be administered while 30 that had
been treated made a full recovery. The
incident brought home to Scott that it
wasn’t a good idea to change the diet
of lactating ewes that quickly. He was
shocked at how quickly things went
pear-shaped and suspects that if he
had let them graze in the laneway, with
access to straw prior to introduction to
the crop this would have been far less
likely to occur, as would the provision of
a calcium and magnesium stock lick.

Polio can occasionally occur in young
cattle and sheep and is a disease that
affects the brain. Affected animals
may present with one or more of the
following signs; lethargy, standing
alone in the paddock, adoption of a
distinctive star gazing position with the
head and neck arched back (especially
if the animals are down but also often
seen in sheep still on their feet), aimless
wandering, stumbling, circling, muscle
tremors and possibly convulsions or
they may be down and thrashing their
legs. Some may appear blind or press
their head against objects.
Polio is most commonly associated
with either thiamine deficiency or a
disturbance in thiamine metabolism.
This may be from the ingestion of a
toxin such as lead or excessive levels
of nutrients including sulphur, or from
rapid dietary changes that cause
changes in thiaminase producing gut
bacteria (thiaminase is an enzyme
which breaks down thiamine). If the
disease is identified early, there is
usually a rapid, positive response to
treatment.

Polio Blinds Cattle Grazing Canola
In July this year Mount Howick producer
Simon Fowler saw the effects of polio
(and hypocalcaemia) in his cattle for the
first time.
Simon and his family have been using
canola and cereal crop grazing as a
critical tool for achieving their property’s
14DSE stocking rate and for finishing
steers and XB lambs for a number
of years. This year 10,000ha was
grazed out of 18,000ha of crop with
little incident, except for one herd of
180 blue tag cows with calves at foot
grazing a 46ha paddock of lush, April
sown, canola.
Prior to the illness, the mob had been
grazing canola for 10 days, followed
by 2 days on pasture, before going
into a canola paddock. Not long after
introduction to the paddock Simon
noticed 5 animals were standing still,
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lethargic, walking slowly in circles and
appeared blind. Having not seen these
symptoms before Simon contacted the
vet immediately who came and took
blood tests and began the process of
elimination to determine the cause of
the cattle’s symptoms.

grazing crops in their enterprise Simon
is clear he won’t be overlooking straw
provision again. More often than not
Simon provides straw when grazing
crops but on this occasion he didn’t and
he suspects that lack of roughage was
a causal factor, especially given how
vigorously the canola crop was growing
and that there was little else available
for the cows to graze in the paddock.

While waiting for the blood test results
Simon was advised to move his cattle
from the canola crop to a nearby
cereal crop, with access to straw which
had been rolled out and had calcium
applied. The affected cattle were also
injected with Calcium borogluconate
and vitamins.
Within 2 weeks the affected cattle were
all alive and moving freely with the
rest of the herd and appeared to have
had recovered fully. Once the blood
tests had been analysed polio and
hypocalcaemia were diagnosed.
While this experience has not affected
how the Fowler family views the role of

iii) Photosensitisation
While lush plant growth is a boon for
stock feed supply it can bring with
it an ailment in some grazing sheep
and cattle in which their skin becomes
highly sensitive to sunlight. This is
called photosensitisation and it can
occur in association with the grazing
of a range of plant species which
contain certain toxins, including various
grasses, canola crops, cereal crops
such as oats and legumes like medic
and Bisserula.
There are 2 main types of
photosensitisation;
• primary photosensitisation which
occurs when animals ingest plant
compounds that are light-sensitive, and

Simon Fowler discussing grazing crops
strategies at an industry field day

Farm Location: Fisheries Rd, Mount
Howick (110km east of Esperance)
Average Annual rainfall: 500mm
Rotation: Pasture, canola, wheat over
whole farm
Stocking Rate: 14DSE
Predominant Soil Type: Coastal
sandplain (acidic)
Paddock Size: 46 ha
Paddock History: 2014 pasture, 2015
Canola 45Y88
Paddock Fertiliser Application: 55kg
aglow at seeding, 50L/ha Flexi N two
weeks prior to grazing, lime 2t/ha,
gypsum 2t/ha (= 480kg sulphur/ha)
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• secondary photosensitisation that
results when toxins in ingested
plants cause liver damage, which
in turn results in the accumulation
phylloerythrin in the blood.
Phylloerythrin is a light sensitive
compound that is produced by
metabolism of the green pigment in
plants called chlorophyll.
Photosensitisation in most common
when green feed, be it pasture or
crop, is growing vigorously but it is
worth noting that it can also occur in
animals fed entirely on hay as there can
be enough chlorophyll in hay or hay
pellets, depending on when the hay
was cut.
Sheep or white-faced cattle are most
susceptible to the condition but
coloured cattle can be affected too.
Parts of the body that are unpigmented
or have little hair or wool cover and are
exposed to the sun, such as an animal’s

face, back or udder are most vulnerable
and it can occur within a few days of
stock moving on to vigorously growing
feed, or it may develop over several
weeks.
The first indication that animals may
be photosensitised are; disinterest
in feed and subsequent weight loss,
restlessness, head shaking, rubbing
and/or seeking out of shade. If allowed
to progress affected areas on the
stock will become red and swollen,
developing blisters that may crack and
ooze or have painful scabs. Patches of
skin may die, turn black and slough off.
In a white face, eyelids and ears may
swell and eyes may water. In severe
cases lambs may lose the tips or all of
their ears and a general break in the
wool can occur. Cows with their udder
affected may kick their calf or belly and
seek relief standing in water. Breathing
can be impaired if there’s much
swelling around the nostrils and throat.
If skin lesions are extensive or severe,
the animal’s temperature and pulse will
rise and in serious cases it may go into
shock and die.
It’s important that producers regularly
monitor sheep and cattle (especially
light coloured strains) when grazing
crops and pastures known to
produce light sensitive toxins. If
photosensitisation is identified early
and the animals are immediately
removed from the pasture to shady
areas (or shedded if convenient) then
the animals will normally recover well.
Stock should be fed low quality hay
with no green colour and/or let out to
graze at night if required. Deaths due
to photosensitisation are uncommon
but they can occur and veterinary
assistance should be sought for
severely affected animals or for valuable
animals and euthanasia may need to be
considered in some instances.

Photosensitisation Afflicts Sheep
Grazing Oats in Esperance
A number of producers in the
Esperance region have had experience
with photosensitisation in sheep grazing
on medic and Bisserula pastures.
This winter it was Erica Ayers and Phil

Erica Ayers and Phil Cleghorn at Amaroo

Farm Name: Amaroo
Location: Fisheries Road, 40km east of
Esperance
Property Size: 1280ha
Mean Annual Rainfall: 550mm
Predominant Soil Type: Coastal
sandplain (acidic)
Enterprise: Primarily sheep and cattle
with some canola and lupins.

Cleghorn who were confronted with the
condition in one of their mobs of sheep
that were grazing a dense, vigorously
growing 10ha oat crop comprised of
both Mammoth and Williams varieties.
The mob of 250 mixed age sheep (3-5
yo ewes with recently marked lambs
at foot) were introduced to the crop,
that had been sown on 18th April 2015,
on 17th June from a paddock of mixed
clover, cape weed and grass pasture.
Oaten hay was provided in the paddock
from day one (but the stock did not eat
it) and the stock grazed the paddock
for 12 days until Erica and Phil noticed
during one of their stock checks that
there was a problem.
Four sheep were showing signs of
severe facial oedema and swelling,
including their ears and non- pigmented
or non wooled areas and margins of
the tongue. They were also salivating
(dribbling), had discharge from their
noses and eyes (gummed up) and were
severely depressed and refusing to eat.
Three more ewes appeared affected
but less so, still being mobile and with
the mob but with a swaggering gait
and abnormal head/neck carriage (see
photo below).

The mob was immediately removed
from the paddock and treatment of
the affected animals commenced.
Two of the severely affected sheep
died immediately while the other 2
were put in to shade and treated with
a steroidal anti-inflammatory and
oxytetracycline. Their acute facial
oedema reduced but severe ulceration
and sloughing of tissues progressed
and the animals continued to deteriorate.
As a consequence both animals were
euthanized and post mortem samples
were submitted to the Animal Health
Laboratory in South Perth.
Unfortunately the condition of the
three less visibly affected sheep also
progressed and euthanasia was
required. A few more were very mildly
affected but recovered, facial peeling
at subsequent yarding’s evidence of
their experience with the condition. No
lambs appeared affected.
The post mortem results suggested
that the cause of the problem was
primary photosensitisation as there was
no evidence of the liver damage that
would be associated with secondary
photosensitisation. Their calcium and
magnesium levels were normal.
The experience has left Erica and
Phil very cautious about grazing their
sheep on oats and other cereals in the
future. Given 7 ewes died out of 250
(3% death rate) they consider that if
it had been a bigger paddock, with
a larger mob, it would have been a
significant loss to their enterprise. If
they do graze crops again they will
certainly monitor their animals daily, but
as they found in this case, the damage
to stock from photosensitisation can be
significant before clinical signs can be
picked up.

iv) Pulpy Kidney
Pulpy kidney is also an animal health
condition encountered when grazing
cereal crops as, like other winter
pastures, they can be high in water
soluble carbohydrates which causes
an overgrowth of a bacterium in the gut
that normally lives there without causing
problems. When bacterium numbers

proliferate a toxin is produced that
poisons the animal.

v) Other Issues
Other, less frequent issues that can
occur include nitrate poisoning,
acidosis, and awned cereal varieties
may cause gum and rumen abscesses.

Ways to Avoid Animal
Health Issues When
Grazing Crops
Prevent rapid changes in diet.
Do not put hungry stock into
lush feed on an empty stomach.
Generally it is important to
supplement stock with a source
of calcium and magnesium
continually while grazing.
Consider the provision of
vitamins such as thiamine.
Feeding poor quality hay and
straw can help to stop scouring,
slow down the rumen and
improve digestion, especially if
the crop is really lush and the
water content is high.
Ensure vaccination of your
stock is up to date before
putting them on to the crop.
Don’t feed stressed animals
that have been without feed
on crops (or pastures) that
have recently been fertilised
and you suspect could have
high nitrate or sulphur levels
(the latter applying to canola in
particular).
Try to minimise herding
and yarding of stock in late
pregnancy and lactation,
especially early lactation.
Monitor stock regularly when
grazing crops or pastures
known to be associated with
photosensitisation.
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Tactics to
Capitalise
on Grazing
Crops
Consultants:
Michelle Handley and
Greg Warren

Enterprise Details
Farm Name:
The Oaks
Farm Size:
4,200ha
Location:
Dalyup, 30km West of
Esperance
Av Ann Rainfall:
500mm
Enterprise Mix:
Currently 65% Pasture,
35% Crop. Moving towards
50% Crop, 50% Pasture,
incorporating grazing crops
into cropping area
Predominant Soil Type:
Acidic (pH 4.2-4.8) sandy
gravel over clay soils

and 35ha of winter triticale (Endeavour)
into canola stubbles between the 2nd
and 13th April 2015, following 50mm of
rain that had fallen on 30th March.

How Did the Sheep Fare
Grazing Barley?

When Nick Ruddenklau took on the
role as manager of The Oaks in 2013
he could see the potential for the
Dalyup property to run significantly
more sheep with minimal extra risk.
Nick hailed from New Zealand 8
years ago where he had managed a
220ha intensive livestock operation
that entailed 3500 ewes averaging
130% lambing, fattening all lambs
and carrying replacements, and a
100 day period of no pasture growth
over winter. He was keen to transfer
what he could from this experience
to The Oaks enterprise and thought,
given the timing of the location’s
annual rainfall, that crop grazing
may be a tool he could use to alter
the property’s carrying capacity. He
saw his crops as a way to extend
the grazing period for his livestock,
making it possible to run them easier
through the normally tight feed gap
period of late autumn-early winter.

Management Actions
Accommodate First Go At
Grazing Crops
Because this was his first experience
with grazing crops in Esperance Nick
researched and discussed tactics
with local growers and advisors who
had experience with crop grazing to
establish what crop varieties were
worth growing and when to introduce
and remove stock so that the crop’s
yield potential was less likely to be
impacted.
Nick settled on sowing 115 ha of shortseason winter barley (Urambie), 200ha
of long-season spring barley (Oxford),
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Nick was very happy with how things
unfolded as he implemented his barley
grazing regime, especially as in the
end the Food On Offer was so plentiful
that he only had the stock numbers
to graze one of the three crops he
had earmarked for grazing. While he
introduced a 2nd mob of ewes to the
Urambie barley at the beginning of June
he suspects he could have introduced
them 2 weeks earlier as the barley grew
away from the 1370 ewe weaners that
had been introduced in mid-May. He
found this even more impressive given
the weaners that grazed the Urambie
had gone into the paddock in fairly poor
condition due to a shortage of feed over
summer/autumn and they came out of
the paddock at the beginning of July in
ideal condition.

The Sheep Did Well, How About
the Crop?
The barley at “The Oaks” was
harvested between the 12th and
14th December. This was 3 to 4
weeks later than grain maturity but
unavoidable due to many days of poor
harvesting weather delaying arrival
of the harvesting contractor. During
this delay, the mature barley crops
were subjected to 15 days of wind
gusting in excess of 50km/hr, the
worst day being the 17th November
when the temperature soared to 41 ˚C,
accompanied by north westerly winds
blowing up to 90km/hour and relative

Merino weaner ewes grazing early sown
Urambie Barley

Seeding, fertiliser and grazing regimes employed for crops grazed at The Oaks in 2015.
URAMBIE BARLEY

OXFORD BARLEY

ENDEAVOUR TRITICALE

Seeded at 80kg/ha with 25kg/ha of N, 12kg/
ha P, 12kg/ha S. Trifluralin herbicide applied
pre-sowing at 2L/ha and incorporated by
sowing.

Seeded at 80kg/ha with 25kg/ha of
N, 12kg/ha P, 12kg/ha S. Trifluralin
herbicide applied pre-sowing at 2aL/
ha and incorporated by sowing.

Seeded at 50kg/ha with 35kg/ha of N,
12kg/ha P, 12kg/ha S. Sakura herbicide
applied pre-sowing at 118gms/ha and
incorporated by sowing.

15th May introduced 1370, 12 month old ewe
weaners.

In the end Oxford barley was
not required for grazing as stock
numbers were not high enough to
need the feed.

2nd June introduced 1000 weaner
lambs for 7 days, then removed.

4th June added another 750 ewes with lambs.
(Total to 2120 adult sheep, 750 lambs –
approx 3000DSE or 26DSE/ha).
13th June whole mob removed for a week,
crop fertilised with 15kg/ha of Nitrogen,
sprayed with broadleaf herbicide (7 day
Grazing Withholding Period).

Crop fertilised with 15kg/ha of
Nitrogen, sprayed with broadleaf
herbicide.

20th June whole mob back in until removed on
2nd July and paddock then shut up for crop to
grow back.
humidity down to 5%. These conditions
resulted in considerable head loss.
The grazed, early April sown Urambie
Barley averaged 3 tonnes/ha (with
approximately 800kg/ha of additional
grain on the ground from pre-harvest
head loss due to wind) and the
ungrazed, early April sown Oxford
Barley averaged 4 tonnes/ha (with
approximately 1200kg/ha of additional
grain on the ground from pre-harvest
head loss due to wind). Given the
extreme harvest weather conditions
that had prevailed and the head loss
damage they had wreaked on the
barley, Nick was more than satisfied
with the harvested grain yields.
The overall value Nick’s enterprise
has gained from the grazed Urambie
paddock this year (that is the value of the
winter grazing value + grain yield + post
harvest grazing value) has impressed
Nick and encouraged him to expand the
area of crops to be grazed next year.

Management Changes to
Capitalise On Grazing Crops
Next Year

Loading up Urambie Barley

Nick is now planning to increase his
cropping area from 35% to 50% of his
arable area next year and will initiate
a 4 year cropping rotation of Canola :
Wheat: Canola : Barley. This means
that approximately 550ha of barley
will be grown on The Oaks annually,
of which all will be sown with a view to
graze it. In order to realise the benefits
of crop grazing to his enterprise Nick is
factoring in some changes to the way
things have been previously done.
Firstly, paddock selections for
cropping will be made so that all barley
paddocks are located together in 2
blocks, allowing for easy movement of
stock through the paddocks in each
block. One of the blocks will be grazed
by lambing ewes, the other by weaners.

Harvesting Urambie Barley at The Oaks,
Dalyup

Secondly, subsoil moisture permitting,
each block will be sown early with both
Oxford and Urambie barley. Because
Oxford is likely to reach GS30 before
the Urambie, Nick’s thinking is that
sowing both should extend the grazing
window by as much as 4 weeks.
Thirdly, Nick intends to bring lambing
time forward to April so that lactating
ewes and lambs can be moved straight
on to the barley crop in the third week
of May, following lamb marking. He
is keen to avoid moving lambing and
lactating ewes and their lambs around
too much.
If the season is late to break in 2016
(ie mid-May), it’s likely that The Oaks’
canola will also be grazed.
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Putting
Research
into
Practice

Gavin Morgan runs a mixed crop
and livestock operation north of
Kellerberrin. Gavin is a member
of the Kellerberrin Demonstration
Group and trials conducted in
conjunction with Grain and Graze
have given him the confidence to
graze his early sown barley crops
to bridge the feed gap through April
and May.

Producer:
Gavin Morgan
Location:
Kellerberrin, WA
Consultants:
Geoff Fosberry and Brad
Joyce, Consult Ag Pty Ltd

Gavin uses grazing as a tool to reduce
the early winter feed gap which in turn
allows his pastures to establish and
flourish, providing a better feed source
for his livestock operation. In the past
Gavin has only grazed cereal crops in
tight years when feed is lacking and
grazed his barley at the five to six leaf
stage. Research conducted by the
Kellerberrin Demonstration Group in
conjunction with Grain and Graze has
given him the confidence to graze
cereal crops every year at the earlier
three leaf stage. In previous years
trials showed that grazing at the five
leaf stage had a negative effect on
crop yield given the shorter seasons
experienced in the eastern wheat belt.
With the knowledge that grazing barley
crops at the three leaf stage reduces
the potential for yield loss, Gavin is more
confident to sow barley earlier. Earlier
sowing can be an issue if a significant
weed germination has not occurred. To
combat this issue Gavin looks to sow
Clearfield Barley as he then has a robust
herbicide package to control later
germinating weeds. The early vigour of
barley is another major reason why it is
used as a grazing crop.

Grazed Left vs Ungrazed Barley Right
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Some issues that Gavin has managed
is ensuring the crop is not overgrazed.
He has noticed that overgrazing has
resulted in damage or removal of the
growing point of the plant, reducing the
plants ability to recover. Another issue
faced is trying to get an even grazing
over large paddocks. Gavin recognises
that strip grazing would be a solution
to overcome this, however in his broad
acre farming system is not feasible at
this stage. Trial and error has led Gavin
to graze his paddocks with larger mobs
for a shorter period of time, resulting
in a more even grazing and giving the
crop more time to recover.
Throughout his four years of being
involved in Grain and Graze projects
Gavin feels there needs to be more
research focussed towards the economic
impact of grazing crops on the farm
business as a whole. A lot of trials are
primarily focussed on how much yield
loss was sustained and neglect the
economic benefits from reducing the
need to supplement feed and the added
income associated with live weight
gain. This information allows any yield
penalties to be offset by financial gains
associated with livestock grazing cereal
crops, giving a whole farm perspective
on the benefits of grazing.
Gavin’s involvement with the Grain and
Graze projects has now made grazing
cereal crops a regular practice in his
business. Trials conducted by members
of the Kellerberrin Demonstration Group
have uncovered a system of grazing in
their area that reduces yield loss whilst
ensuring any feed gap experienced in
early winter is reduced.

Kellerberrin Demonstration Group discussing a Grazing trial

Grazing plots north of Kellerberrin

Key factors in Gavin’s experience
for successfully grazing crops in
the eastern wheat belt
•

Graze early sown Clearfield barley for vigorous
early growth and robust herbicide package

•

Graze crops at the three leaf stage to allow the
crops more time to recover in shorter seasons

•

Utilise early sown cereal crops to allow
pastures to establish and flourish, improving
their ability to carry livestock throughout the
year

The effect of grazing altering the maturity date of Scope Barley
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Summary
In 2014 two farmers in the Muchas
Gracias group explored the use of
standing fodder crops for growing
weaners. One case study involved
grazing field peas and another a hayfrozen vetch/ryegrass/oat mixed fodder
crop. The paddock of field peas was
stocked at 40 weaners/ha for 46 days
over summer in the early part of 2015.
The weaners weighed 28 kg at the start
and 34 kg after 29 days and at the end
of the grazing. The weight gain was
mainly driven by the grain component.
This paddock produced a gross margin
of $300/ha with an additional $170/ha
worth of nitrogen available for noncereal crops in the future.
The mixed species hay-frozen paddock
had a stocking rate of 40 weaners/ha
and the paddock was grazed from late
October for 55 days. No weights were
recorded but the farmer thought weight
gain was marginal. Based on a small
weight gain 25 g/head/day the gross
margin was -$90. The quality of the mix
was better than oaten hay but marginal
for growing weaners due to the lack of
energy. Greater supplementation with
lupins (a small amount was fed) may
have resulted in profitable weight gains
(>100 g/head/day).
Both of the paddocks had other
objectives to growing livestock which
included weed control as well as
nitrogen input because they were
going into crop the following year. The
field pea paddock was free of weeds
which was partly due to late sowing.
Hay-freezing effectively controlled
weeds except where there were dense
residues as it prevented the herbicide
from penetrating.
One important finding is to determine
what you want to achieve from the
fodder crop. For example, is it the first
pasture after crop and you want to
increase pasture density and nitrogen
content or the last pasture before crop
and you want complete weed control?
Is the fodder crop for growing young
livestock or maintenance feed for
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mature livestock? Thinking through the
objective will then influence the species
chosen as well as the agronomic
practices carried out.

Background
Due to the increased value of lambs
in recent times there is interest in
increasing the growth rate of lambs
over summer so that they can be
turned off earlier or at higher weights.
Contributing to this decision is the high
cost of purchased feed. Therefore
farmers are taking a renewed interest
in using standing fodder crops as
a way to growth lambs. This article
summarizes the experiences by two
farmers in 2014 and into 2015.

Results and discussion
Site A
The 40 ha site was initially sown to
barley in 2014 to produce a cash crop.
However, ryegrass numbers were very
high after seeding. The decision was
made to experiment with a late sown
fodder crop. Field peas was chosen
because it was a heavier soil type,
any further ryegrass germination could
be controlled with grass herbicides, it
added nitrogen to the soil and it is a
useful feed for livestock. The paddock
was sprayed with a knockdown
before seeding the field peas on the
1st July. Diuron (1 kg/ha) and 2L/ha
Treflan was used to control radish and
ryegrass respectively and 500 ml/ha
of clethodim was used post to control
ryegrass. An insecticide was used in
November to control budworm. The
paddock was grazed with 1625 Merino
wether lambs 2014 drop on the 22nd
January 2015 until the 9th March 2015.
They were weighed at the start, during
and at the end of the grazing period.
On the 13th November 2014 after the
crop had hayed off the biomass was
4.72 t/ha (range 3.09-7.96 t/ha) based
on sampling 7 sites over the paddock
(3 by 1 m row per site). The grain yield
was visually assessed as 1.5 t/ha with
some budworm damage.

Feed quality analysis (one the
13th November) indicated that the
protein (CP), digestibility (DDM) and
metabolisable energy (ME) were at
levels to be classified as A3 in the
Australian Fodder Industry Association
guide (Tables 1 and 2). This quality
is likely to support moderate livestock
production. However, formed grain
was approximately 30% of the sample.
Field pea grain has an average ME
of 13 MJ/per kg DM and an average
CP of 25.5%. Therefore the energy
content of the leaf, stem and pod is
likely to be around 8 MJ/ per kg DM. If
the livestock select the grain liveweight
increases will be high (>200 g/day)
but once the grain is exhausted the
rest of the material will at best maintain
young animals. If the animals consume
1.25 kg of grain/day then it would take
around 30 days to exhaust the grain in
the paddock.
The levels of calcium and magnesium
are adequate for growth of stock
(Table 3, Milton pers comm., Freer et
al. 2007). The levels of phosphorus,
potassium and sulphur may not fully
support the level of animal production
that may be possible with good intakes
of this material at these levels of CP
and ME (Table 1). The level of sodium
is adequate for maintenance of stock,
but could be limiting for growing stock.
The level of copper is low but is likely to
be adequate for sheep (Table 3, Milton
pers comm., Freer et al. 2007). Iron,
manganese and zinc levels are well
above the minimum requirements for
most classes of ruminants.
The liveweight of the weaners at the
start of grazing was 27.9 kg/head, after
29 days the weight was 34.3 kg and
after an additional 17 days the weight
was 34 kg. So the liveweight gain per
day over the first 29 days was 221 g/
day/head and over 46 days 133 g/
day/head. These results support the
analysis that the grain was the main
reason for the weight gain. Once the
sheep were obtaining most of their
intake from non-grain sources the
lower energy, protein and possibly
some minerals would have restricted or
prevented liveweight gain.

Table. 1. Quality measurements of fodder crops at two sites. Site B consists of
the paddock mix (oat, vetch and ryegrass) and a sub-sample of vetch both with/
without glyphosate application
SITE B
VETCH

ATTRIBUTE

SITE A SITE B OAT/ SITE B OAT/
FIELD VETCH/RG
VETCH/RG
PEAS UNSPRAYED HAY FREEZE

DM (%)

88.8

93.3

93.2

96.3

95.0

ADF (%)

28.6

31.6

34.3

26.3

29.6

DDM (%)

66.0

60.8

59.4

66.0

63.5

SITE B
VETCH
UNSPRAYED

HAY
FREEZE

ME (MJ/kg DM)

9.7

8.8

8.6

9.7

9.3

CP (%)

12.2

13.1

7.4

17.8

16.4

NDF (%)

53.0

55.2

59.9

48.3

51.9

WSC (%)

14.5

11.4

11.5

15.7

14.2

DM = dry matter content. ADF = Acid Detergent Fibre (indigestible plant material). DDM = Digestible
Dry Matter. ME = Metabolisable Energy. CP = Crude Protein. NDF = Neutral Detergent Fibre (cell
wall material of variable digestibility). WSC = Water Soluble Carbohydrates (readily fermentable plant
sugars extracted by water or palatability attribute).

Table 2. Australian Fodder Industry Association guide for legume and pasture hay
DDM%

ME

CRUDE PROTEIN %

MJ/kg
>66

>19

14-19

8-13

<8

>9.5

A1

A2

A3

A4

60-66

8.7-9.5

B1

B2

B3

B4

53-59

7.4-8.6

C1

C2

C3

C4

<7.4

D1

D2

D3

D4

<53

Table 3. Minerals in two standing fodder crops. Site B consists of the paddock
mix (oat, vetch and ryegrass) and a sub-sample of vetch both sprayed with
glyphosate
SITE A
MINERAL

SITE B

FIELD PEAS

SITE B OAT/VETCH/RG

VETCH

Phosphorus (P)

1.7

1.9

2.3

Potassium (K)

10.2

12.1

14.9

Sulphur (S)

1.6

1.2

2.1

Sodium (Na)

1.1

1.2

2.6

Calcium (Ca)

8.3

3.3

7.9

Magnesium (Mg)

3.6

1.4

2.1

Copper (Cu)

6

5

8

Zinc (Zn)

35

18

21

Manganese (Mn)

43

141

51

Iron (Fe)

138

87

76

Boron (B)

23

7

20

The values for P, K, S, Na, Ca and Mg are in g/kg DM while Cu, Zn, Mn, Fe and B are in mg/kg DM.
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An analysis of the return from grazing
compared to harvesting the grain
indicates that it is similar (Table 4).
However, more nitrogen would be
retained in the grazing option (Table 4).
This is nitrogen is from N fixed (around
66% of the total) and plant uptake of
soil nitrogen. Approximately 40% of this
nitrogen would be available to a nonlegume crop in 2015. The farmer also
valued the minimal animal management
over the period because the animals
had sufficient feed at reasonable
quality. The paddock was also weed
free as a result of the late sowing and
the range of herbicides used.
On the negative side grazing resulted
in a bare paddock and the field
peas were susceptible to budworm.
Another potential cost is not being
able to graze the paddock during the
growing season so there is less pasture
available. The value of this pasture
or grazing will depend on the season
(higher value when feed is tight), within
season (higher value earlier in the
season) and the current farm stocking
rate. However, because the crop went
in late there was sufficient pasture
over the farm and therefore the farmer
thought the cost of less pasture was
negligible.
There was no weight gain by the
weaners for the last 17 days of the
grazing period. It is likely that there was
sufficient quantity but the quality was

inadequate for young stock. They are
very susceptible to lower than optimum
energy, protein and minerals which
are likely to be the case when the field
pea grain was exhausted. Once the
digestibility falls below 60% or below
8 MJ/kg and most of the intake is from
the residues then weaners will not grow
because too much energy is spent
gaining minimal nutrients. In addition,
once the biomass falls below 1 t/ha it
becomes more difficult for sheep to
obtain sufficient quantity per day.

Site B
The 150 ha site had a ryegrass
problem so two knockdowns with one
post seeding pre-emergent was used.
In early June the paddock was sown
with 30-40 kg oats/ha and 30 kg vetch/
ha. To control late germinating ryegrass
(likely to be herbicide resistant) 1 L/ha
of glyphosate was used to hay freeze
the crop in October as the intention
was to return the paddock to crop in
2015. Hay freezing was also used to
maintain the feed quality. The paddock
was grazed with 4500 lambs on the
20th October until the 15th December
2014 (55 days). Ewes grazed the
remaining residue but grazing days
were unrecorded.
On the 24th October approximately 2
weeks after hay freezing the biomass
was 6.95 t/ha (range 4.37-8.83 t/ha)
with about 15-20% vetch based on
sampling 5 sites over the paddock

Table 4. The income and costs for grazing compared to harvesting the grain
(income of $2/ kg liveweight gained or $350/t for field pea grain, value of nitrogen
$1.32/kg N)
FODDER ($/HA)
Grain income

A

HARVESTED ($/HA)

0

Grazing income

496

25

Total income

496

550

Crop input costs

122

122

Crop operation costs

73

138

Total costs

195

260

Net return

300

290

Total N valueA

170

90

Based on total biomass (shoots and roots, roots 40% of shoot biomass) by 1.95% N
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(5 by 0.1 m2 quadrats per site). There
were two small areas (1m by 1m) that
were covered when the herbicide was
applied in October; samples were also
taken from these areas for analysis.
Spraying the pasture combined with
11 mm of rain post spraying resulted
in fibre (ADF, NDF) increasing and a
decrease in digestibility, metabolisable
energy, crude protein and water
soluble carbohydrates (Table 1).
Spraying reduced the quality mainly
by reducing the leaf content which
has a higher quality then stem. The
rainfall is likely to have increased the
fibre and reduced the water soluble
carbohydrates. Even though spraying
and rain did reduce the quality there
was not a large reduction in quality.
The reduction in quality with spraying
can be seen in both the mixed sample
and the vetch only sample. However,
the mix is confounded by differences
in composition. The unsprayed mix
had more vetch than the sprayed mix.
The difference in composition is major
reason why the crude protein was so
low in the sprayed mix.
For the sprayed pasture the
metabolisable energy of the mix (Table
1) was sufficient to maintain young
stock but protein would be limiting.
Sheep are likely to select the vetch
and therefore this would support a
low liveweight gain (<50 g/day) in
young sheep given the higher energy
value supported by the high protein
(Table 1). Sheep would also select the
higher quality components of the other
species which is likely to support some
growth. The quality of the mix would be
classified as C4 but the vetch would be
B2 (Table 2).
The levels of phosphorus, sulphur,
sodium, calcium and magnesium in
both the mix and vetch only should be
sufficient to support animal production
commensurate with the CP and ME
values for these samples (Table 3,
Milton pers comm., Freer et al. 2007).
The level of potassium is okay in both
samples, despite the possible loss of

Table 5. The income and costs for grazing a oat/vetch/ryegrass fodder crop with
low and high supplementation ($2/ kg liveweight gained, liveweight gain 1.4 kg
for low and 5.5 kg for high supplementation over 55 days, lupins ($350/t) fed at 25
g/day for low and 100 g/day for high supplementation for 55 days, 30 animals/ha)
LOW
SUPPLEMENTATION
($/HA)

HIGH
SUPPLEMENTATION
($/HA)

Grazing income

82

330

Crop input costs

133

133

Crop operation costs

26

26

Feeding costs

15

77

Total costs

174

390

Net return

-92

94

this element through leaching. The level
of copper in the mix is fairly marginal (3
to 5 is considered marginal) for sheep.
The level of zinc in both samples
should be close to adequate for most
classes of ruminants while the levels of
iron and manganese in both samples
are well above the requirement for
ruminants (Table 3, Milton pers comm.,
Freer et al. 2007).
The stocking rate was 30 weaners/
ha with supplementation with lupins
at a rate of 50 g/weaner/day for the
latter half of the grazing period. The
farmer noticed after 40 days of grazing
that the weaners were declining in
their weight gain. The weaners were
removed 16 days later. The farmer
concluded that there was no weight
gain over the period. However, visual
assessment of weight is difficult. It is
likely that there was a small weight gain
initially then the weaners maintained
their weight and finally there may
have been a declined in weight. Even
assuming a small weight gain (25 g/
day) the farmer would have lost money
given the inputs (Table 5).
It is likely that the minimum nutrient
thresholds were not being achieved
over the whole period of grazing. For
example, for a 25-30 kg weaner to
grow at 50 g/day the energy of the
feed needs to be 10 MJ/kg and 10.411.1 % protein. The dry vetch was
9.3 MJ/kg (Table 1) and would have
mostly been grazed out by the time

the low rate of lupin supplementation
started. This level of supplementation
when the weaners were grazing the
lower quality oats and ryegrass was
insufficient to provide both energy and
protein and possible minerals. If the
weaners had commenced the grazing
with a supplement of 50 g lupins/day
and progressively increased to 150
g/day then a moderate weight gain
(100 g/day) may have occurred. This
would have resulted in fodder crop
being profitable (Table 5) although no
account is taken of the extra labour.
What will influence this weight gain will
be the total amount of higher quality
material. If there is 2 t/ha of the higher
quality material then this weight gain is
possible over 55 days.
Other benefits were that vetch would
have added nitrogen into the soil,
management of the weaners was
easier than normal and weeds were
controlled. Although the farmer
observed that where the canopy
was high spraying did not penetrate
sufficiently to control all of the ryegrass
seed set. A higher weed plant density
occurred than expected in the following
crops in 2015.

Conclusions
At both sites there was high biomass at
reasonable quality (equivalent or better
than oaten hay). In terms of growing
young livestock the quality is not
sufficient on its own and would require

supplementation. Although animals
are likely to select the better quality
components and therefore growth
would occur until the quality declines.
This applies especially where there
is a legume grain component to the
fodder crops as in Site A. The quality of
the material as a whole is sufficient to
maintain dry stock. Trampling will spoil
a significant proportion of the biomass
especially for Site B.
Grazing the standing biomass
was profitable at Site A due to the
grain component but Site B was
not profitable. If there is a grain
component to the crops then the grain
could either be grazed or harvested,
determining which is more profitable
will depend mainly on the relative
value of each product. It is possible
that higher weight gains could have
been achieved at Site B if there was
greater supplementation with lupins.
Profitability will depend on how much
of the higher quality biomass is
available, how much lupins need to
be fed and the weight gain obtained.
There are also additional benefits such
as nitrogen input and weed control
associated with both fodder crops.
Standing fodder crops are at risk to
rain reducing the quality. However,
the quality of hay frozen biomass may
decline at a slower rate compared to
biomass that naturally dies. This was
not examined in this study.
Quality measurements gave a
reasonable guide to livestock
production. Although the livestock
will be selective so an estimate of the
components of the biomass (grain,
legume, leaf compared to stem) will
assist in improving the prediction of
livestock production.

Reference
Freer M, Dove H, Nolan JV (2007).
Nutrient requirements of domesticated
ruminants. CSIRO publishing,
Collingwood, Vic, Australia, 270 pages
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Background
The trials were established in 2014
at the Mackie’s property in West Mt
Barker and the Beech’s property in
West Kendenup to give farmers the
opportunity to observe a range of
pasture varieties and species in their
environment rather than relying on
data from outside the area. There
was interest in determining data on
productivity mainly in relation to N
fixation to benefit subsequent crops.
This update focuses on this aspect.
Both trials clearly show that the species
which grow rapidly in spring produced
the most biomass. These species are
all aerial seed producing. Sub-clover
is generally not as productive as these
species. The trials had minimal grazing
and under more intensive grazing a
different result may have occurred as
sub-clover is more tolerant of grazing
compared to the other species.

Site comparisons
All species were sampled in midOctober to determine the nitrogen
content and percentage of nitrogen
fixed. Bindoon was chosen to represent
sub-clover and balansa to represent
the Mackie mix (which had sub-clovers
as well as balansa).
The total amount of nitrogen in the
shoot biomass (Shoot N = shoot
biomass x N%) is a result of nitrogen
from soil and nitrogen that is fixed.
Average biomass across species
was similar between sites but N%
was higher at Mackie’s resulting in a
higher shoot N (Table 1). However,
the percentage of nitrogen fixed was
higher at Beech’s resulting in very
similar shoot nitrogen fixed (Shoot
N fixed = shoot N by N% fixed).
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In general, as the nitrogen in soil
increases the amount of nitrogen fixed
decreases as soil derived nitrogen is
preferred by most legumes. Roots also
contain nitrogen and the root biomass
is approximately 40% of shoot biomass.
Assuming the same N% in the roots as
the shoots then the total N fixed (shoots
plus roots) is around 170 kg/ha for both
sites.

Species comparisons
There was a large variation in biomass
and N% between species (Table 2).
N% variation is mainly due to variation
in the stem to leaf ratio. The higher
the leaf content relative to stem the
greater the N%, for example sub-clover
compared to crimson clover (Table 2).
The Mackie mix (Balansa) had the
highest shoot N levels due to a
moderate N% but high biomass (Table
2). In comparison, sub-clover (Bindoon)
had shoot N levels 6% lower compared
to the Mackie mix even though the
biomass was 30% lower. This is
because the high N% in sub-clover
compensated for the low biomass.
There were differences in the N% fixed
with the serradella’s and biserrula
being higher than the clovers. This
confirms previous research. That is
nitrogen fixation by serradella and
biserrula are generally higher and
less affected by nitrogen in the soil
compared to the clovers. Bladder
clover at the Mackie site had a low
N% fixed (50%, compared to 80% at
Beech’s). Bladder clover can only use
the new rhizobia strain (WSM1325)
to fix nitrogen; it cannot use the
older stains. This result indicates the
inoculation was not totally effective at
this site.

Table 1. Pasture legume N measurements averaged for each site
SHOOT BIOMASS
(T/HA)

N%

SHOOT N
(KG/HA)

N% FIXED

SHOOT N FIXED
(KG/HA)

Mackie

6.92

2.36

162

75%

121

Beech

7.06

1.97

139

87%

119

SITE

Table 2. Pasture legume N measurements for each species (average of two sites)

SPECIES

BIOMASS
(T/HA)

N%

SHOOT N
(KG N/HA)

N%
FIXED

SHOOT N FIXED
(KG N/HA)

N FIXED (KG/T
BIOMASS)

Sub-clover

6.30

2.66

168

78%

132

21

Arrowleaf

7.54

2.23

168

74%

123

16

Crimson

7.44

1.87

139

78%

109

15

Bladder

7.43

1.87

138

65%

87

12

BalansaA

8.94

2.00

179

78%

140

16

Biserrula

5.36

2.16

116

88%

100

19

French SB

6.46

2.43

158

89%

139

21

Yellow SB

7.26

2.01

151

94%

139

19

A

Mackie mix

B

serradella

The Mackie mix (Balansa) and both
serradella’s had the highest shoot N
fixed (kg N/ha). However, Bindoon subclover was only 6% behind. The amount
of N fixed per t of shoot biomass
averaged 17 kg N/t and varied from 12
to 21 kg N/t (Table 2).

Conclusions
The amount of N fixed is a combination
of total biomass, the N% and the
amount of N% fixed. Each component
can vary especially when comparing
across species. To optimise nitrogen
fixation in pasture legumes the following
guidelines may help:
• Produce as much legume biomass as
you can leading up to the crop phase
by having healthy plants (nutrition,
pH, no herbicide residues), high plant
density and high pasture composition
(but it is a balance between foodon-offer and high legume content as
legumes can be slower growing)

• Ensure there is sufficient numbers
of the current and correct rhizobia
for each species in the soil and the
soil environment promotes rhizobia
growth (healthy host, moderate pH
for the clover rhizobia, no herbicide
residues and nutrition). The number
of pink nodules is an indication of
rhizobia numbers.
• Grow legumes in a low soil nitrogen
environment as soil N levels reduce
the amount of N fixed
• In terms of increasing nitrogen fixed
by pasture legumes the focus should
be about optimising the agronomy of
the legume and the rhizobia and less
about species. Changing species can
result in more biomass but it does not
all ways mean more nitrogen fixed
due to trade-offs between biomass,
N% and N% fixed. Species choice
is more about the best fit for your
farming system, environment and soil
type rather than the percentage of
nitrogen fixed.
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Overview:
The North Stirlings group consists of
farmers who farm approximately 60%
cropping, 40% sheep in terms of area,
so efficiency in the transition between
cropping and pasture is important to their
farm management and they all have the
machinery and knowledge of chemicals
to be pro-active in terms of pasture
manipulation. The group expressed
an interest in quantifying the impact of
pasture manipulation and a trial was set
up to specifically investigate:• The quantity and quality of feed that
is left behind after manipulation
• The difference between early and late
manipulation on feed quantity and
quality
• The impact of early, late and no
manipulation has on N Production
and soil disease

Method:
One site was used, on Wayne Pech’s
farm, Borden. The site was divided into
three areas:• Area 1 was a control site, with no
manipulation
• Area 2 was manipulated early, on
15th June, using 0.4kg simazine,
75mL verdict and 100mL dimethoate
per hectare
• Area 3 was manipulated later, on 7th
August, using the same chemicals
Pasture cuts were then taken from all
three areas (with repeats) fortnightly
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until the end of the growing season.
Quantity of feed was tested by drying
and measuring dry matter (DM) and
quality of the feed was tested by
analysing crude protein, dry matter
digestibility and metabolisable energy
of each sample.
The season allowed for six cuts,
between 15/06/2015 and 17/09/2015.
The season ended earlier than expected
due to the dry finish, with only three cuts
possible after the late manipulation.

Results and Outcomes:
Quantity of Feed
The results, as shown in graph 1, show
that, as expected, dry matter drops off
after manipulation but then builds back
up as the clover grows to compensate
for the loss of other plant material.
The early spray area compensated well
over the length of the trial. Although
the area remained lower in terms of
actual dry matter than the control, the
percentage increase in dry matter was
higher. General feed availability is low
in early winter, so it is a risk for farmers
to spray out feed that early. Ewes
need 700-800kg/ha DM to maintain,
so the early sprayed area did not get
up to maintenance level until midAugust. The control levels show that
maintenance would have been possible
from early July without manipulation.
The late spray area did not have time
before the end of the growing season
to compensate, however, DM levels did

not fall below maintenance level at all once the season got
going, therefore the area was suitable for grazing at any
time after early July.

Quality of Feed
Graphs 2, 3 and 4 show the variance in quality of each
area, in terms of crude protein, dry matter digestibility and
metabolisable energy; arguably more important to sheep
condition than quantity of feed as long as quantity is not
limiting.

• Metabolisable energy and dry matter digestibility are closely
linked and don’t seem to be significantly affected by manipulation.
A repeat of the experiment in the coming season should iron out
inconsistencies in the results, particularly if the season keeps going
for longer, allowing the manipulated areas more time to grow into
the sprayed areas and compensate in terms of dry matter.

Graph 2 shows that protein % increased immediately after
manipulation in both the early and late areas, levelling off
when the consistency of the cut was almost 100% clover.
The crude protein levels of the control decreased as grass
and other weeds were able to out-compete the clover.
Graph 3 shows that dry matter digestibility seems to be
affected more by date within the season than manipulation
as all three lines follow approximately the same trends. A
repeat of this trial in the coming season may enable a more
noticeable trend.
Graph 4 follows a very similar pattern to graph 3, as
expected, where stage within the season seems to have
more affect than manipulation.

Conclusion:
The key conclusions from this trial include:
• Early manipulation delays the growth of sufficient
DM to maintain until mid-August, although the clover
compensates very well eventually, given a long growing
period without competition.
• Clover seed set is likely to be best in this area; ready
for the next pasture phase of the paddock.
• Nitrogen fixation is likely to be best in this area, which
is advantageous for cropping the next year.
• Disease burdens affecting grasses are likely to
be lower, leaving the paddock in a better state for
cropping next year.
• Late manipulation allowed the clover to get bigger before
other plants were sprayed out, so that DM in that area
was sufficient nearly all winter, with a weaker end position,
which would probably have improved given a more
normal (longer) growing season.
• The non-manipulated area (control) overtook the
manipulated areas and maintained that position in terms
of DM
• Both manipulated areas showed higher crude protein
levels quickly after the spray was applied, proving that
clover contains higher protein levels than the mixed
pasture in the control. This has significant benefits for
growing stock.
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Herbicide
Options
for Annual
Legume
Pastures
West Midlands Group
Consultant:
Philip Barrett-Lennard,
Agronomist, agVivo
Purpose:
To demonstrate the available
herbicide options for a range
of annual legume pasture
varieties
Location:
“Kayanaba” (WMG main trial
site), Dandaragan

trial results 2015

BACKGROUND SUMMARY

TRIAL DESIGN

A small but growing number of farmers
in the West Midlands region are using
Serradella (and other aerial seeded
annual legume pastures) in the pasture
phase of their rotation. Controlling
weeds in Serradella pastures requires
the use of different herbicides and
other management strategies (e.g.
weed wiping) when compared to
traditional subclover based pastures.

Machinery used: DAFWA Cone
Seeder with knife points and press
wheels on 9” row spacing

Treatments:
PLOT
1
2
3
4
5
6
7

Soil Type:
Course non-wetting red sand

8
9

Soil Test Results:
n/a

10
11
12
13
14

Rotation:
2014: RR Canola, 2013: Wheat,
2012: Oats
Growing Season Rainfall
(April- October 2015):
n/a

15
16
17
18
19

20
21
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Pastures and seeding rate: Eliza
French Seradella (10kg/ha pod),
Margarita French Serradella (5kg/ha
seed), Santorini Yellow Serradella (5kg/
ha seed), Dalkeith Subclover (10kg/
ha), Urana Subclover (10kg/ha), Bartolo
Bladder Clover (10kg/ha), Hykon Rose
Clover (5kg/ha)

POST-SOWING
PRE-EMERGENT
Spinnaker (Imazethapyr)
100g/ha
Kerb (Propyzamide) 1L/ha
Spinnaker 100g/ha + Kerb
1L/ha
Spinnaker (Imazethapyr)
100g/ha
Kerb (Propyzamide) 1L/ha
Spinnaker 100g/ha + Kerb
1L/ha
Spinnaker (Imazethapyr)
100g/ha
Kerb (Propyzamide) 1L/ha
Spinnaker 100g/ha + Kerb
1L/ha

POST-EMERGENT

COST
($/HA)
13
22
35

Weed Wiper (Glyphosate)

18

Weed Wiper (Glyphosate)
Weed Wiper (Glyphosate)

27
40

Raptor (Imazamox) 40g/ha

45

Raptor (Imazamox) 40g/ha
Raptor (Imazamox) 40g/ha

64
77

Spinnaker (Imazethapyr) 75g/ha
Raptor (Imazamox) 40g/ha
Broadstrike (Flumetsulam) 25g/ha
Bromoxynil (Bromoxynil) 1.25L/ha
EcoPar (Pyraflufen-Ethyl) 400ml/
ha +
Agritone 750 (MCPA Amine)
330ml/ha
Spinnaker (Imazethapyr) 75g/ha
Raptor (Imazamox) 40g/ha
Broadstrike (Flumetsulam) 25g/ha
Bromoxynil (Bromoxynil) 1.25L/ha
EcoPar (Pyraflufen-Ethyl) 400ml/
ha + Agritone 750 (MCPA Amine)
330ml/ha
Weed Wiper (Glyphosate)
Weed Wiper (Glyphosate)

10
32
13
15
16

10
32
13
15
16

5
5

Seeding date: 7 May 2015 (dry)
following a knockdown
Fertiliser at seeding: 50kg/ha Big Phos
Mn + 40kg/ha Muriate of Potash
Spray Dates:
Post-Sowing Pre-Emergent: 7 May 2015
Post-Emergent: 9 July 2015
Weed Wiper: 27 August 2015

RESULTS
Weed density (mostly wild radish) was
variable across the site, so instead of
accurately measuring weed numbers
and their subsequent control, the
following observations were made:
1) The density and early growth of the
annual legume pastures, despite
the moderate-high sowing rates,
was less than ideal due to the nonwetting nature of the soil and the dry
conditions experienced throughout
May and June.
2) Margurita French Serradella was the
most productive variety at the site,
with Charano Yellow Serradella the
next most productive. This was not
unexpected given the sandy soil type.
Eliza French Serradella was patchy
but this was due to poor seed quality.
3) Spinnaker applied at 100g/ha postsowing pre-emergent gave excellent
weed control throughout the growing
season. However, it also severely
retarded the growth of the annual
pasture legumes. The Serradella’s
were least affected but early vigour,
in particular, was still retarded. It is
fair to say that this rate of Spinnaker
was too high for this soil type and
this type of season. A more moderate
rate of 50 to 75g/ha might have been
more appropriate.
4) Propyzamide had little or no impact
on weed density and growth, but this
was as expected given there was a
predominance of broad leafed weeds
and little or no annual ryegrass.
5) Raptor and Spinnaker applied as
post-emergent sprays were effective

Plot 16 in the middle showing the benefit of a post-emergent Raptor spray.
Uncontrolled radish either side. Photo 27 August 2015.

at reducing wild radish density and
growth, although the timing of the
post-emergent spray should have
been 1-2 weeks earlier to achieve a
better result. Raptor (Imazamox) is
set to become significantly cheaper in
future years as the product becomes
“off-patent”.
6) EcoPar + MCPA applied as a postemergent spray was effective at
reducing radish density and growth,
but it caused unacceptable levels of
damage to the Serradella’s. It was a
good option on sub clovers.
7) Broadstrike and Bromoxynil as
post-emergent sprays were relatively
ineffective at reducing wild radish
density and growth.
8) The weed wiper was effective at
reducing radish density and growth
(particularly later in the season),
although it is probably best used in
conjunction with either grazing or an
early spray. It could also be used
more than once in the season.

DISCUSSION
1) Total seasonal biomass production
from all of the annual pasture
legumes was relatively poor as a
result of the poor start. It begs the
question, should Serradella, given its
useful tolerance to the Imidazolinone
group of herbicides, be sown
with a fast growing Imidazolinone
tolerant cereal such as Scope CL
barley to improve early season feed
production? If the season is good,
the cereal could be grazed early

Plot 6 showing happy Serradella and dying
Radish, after Spinnaker PSPE and a Weed
Wiper in late August. Photo 8 September 2015.

and then sprayed out with a grass
selective herbicide to stop it outcompeting the Serradella later on. If
the season is poor, the cereal could
be left to provide valuable winter and
spring feed.
2) Residues of Imidazolinone
group herbicides can affect the
performance of the following year’s
crops and pastures, so be aware and
plan ahead.

ACKNOWLEDGEMENTS
Thanks to the Roberts family for hosting
the trial, the DAFWA trials team from
Geraldton for sowing the trial and
spraying the PSPE herbicides, Steve
Pettenon from Agsense for spraying
the PE herbicides, and Chris Wilkins
and the WMG for undertaking site
maintenance.
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Eye in
the Sky
assists
feet
on the
ground?
Location:
Arthur River, WA
Consultant:
Paul Omodei, Planfarm

case study 2015

Brad and Tracey Wooldridge
are well known in pasture
and livestock circles for their
attention to detail. Many
will know that they have
been a user of the pasture
biomass imagery from space
technology for over 15 years
now and they are now starting
to make it work harder for
them. With significant time
invested in evaluating historical
seasons and farm production
performance, the Wooldridge’s
are now better placed to make
early decisions on livestock
and pasture management
before the season can turn
on them. They are also keen
advocates of on farm research
and group activities and are
currently key drivers of the
well-known Muchas Gracias
group based around the Arthur
River region.

• Brad and Tracy Wooldridge run a
small mixed farm at Arthur River in
WA. Over the past few years the flock
has changed from a self-replacing
closed merino to a self-replacing
composite with the aim of producing
a more efficient ewe that produces
more lambs and grow faster.
• 15 years ago the farming system
began a major change with an
introduction to the concept of
measuring pasture growth and
production by satellite imagery and
modelling. This has expanded into
analysing each year of production
and season in the attempt to ‘predict’
annual pasture for the year from the
date of rainfall break.
• Their approach to stocking rate has
moved from ‘set and hope’ to being
adjusted to match the predicted
carrying capacity for the year
ahead. Tis is based on real biomass
production from previous years that
are show a ‘similar’ seasonal pattern.
Stocking rates are then monitored
and management adjusted as
required keeping a close eye on 4-6
weeks ahead.

Farmers at the annual Southern Dirt spring field day in September 2015 evaluate pasture feed on offer
and calibrate their eye to the newly developing Pasture FOO phone App.
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• Since 2013 working with Paul Omodei
and Norm Santich from Landgate,
the remote system analysis has been
refined and extension to other farmers
around the state has begun. The main
aim here is to provide farmers with
the knowledge of previous season
pasture production performance and
allow them to use this data to assist
in management of current season
pasture production and livestock
system.
• The use of this historical information
has helped the Wooldridge’s identify
themselves as producers of ‘more
lambs per hectare’ rather than
producers of ‘finished lambs per
hectare’. Their soil types and seasons
(backed by historical analysis) are
not conducive to finishing lambs on
their own farm so they have turned
their focus to becoming a store
lamb producing factory which has
decreased their supplementary
feeding of lambs, increased lamb
per hectare turn-off and ultimately
increased profitability.
• Some thoughts from Brad:
• “Where would I be without seasonal
management?”…Broke.
• The industry aim to use increasing
SR to drive profit is flawed, we tried
it in the 90’s and when we look at
the satellite data we were growing
50% of our potential every year,
even in the good years.

• Brad and Tracey are very active in
using historical data to predict how
the season could turn out in terms
of pasture production and then use
other strategies such as agistment to
ease the load on their fragile sandy
soils.
• The Wooldridge’s are also keen to
have research trialled on their own
farm and currently have an extensive
pasture species trial run by CSIRO
which includes the exciting forage
perennial Tedera.
• They are also involved in the Muchas
Gracias group which meets regularly
to discuss seasonal issues and
provides group members peer
support and advice as well as on
most occasions, some good old
banter! The group also currently
runs an MLA Producer Research
Site project investigating Realtime
Biomass Assessment. This project
will assess how the hand-held
Greenseeker technology may allow
producers to obtain accurate realtime
biomass measurements and then
use this data to make grazing and
stocking rate decisions through the
autumn and the late spring/summer
periods. The project will also assess
the value of a mobile phone App
using the Greenseeker output.

More information

• So we would have been 12 DSE
(in a 4 DSE year ) instead of 8 DSE
, growing 2.5t/ha pasture instead
of 4.5t/ha ( 200 kg/DSE instead of
560kg/DSE ).

Paul Omodei
paul@planfarm.com.au
0427 728 566
www.planfarm.com.au

• Resulting in low lambing %, light
lambs needing fodder crop/
feedlot, light ewes to sell poor
lambs ( and low % lambing ) in
2016 when there is a shortage of
stock.

Brad and Tracey Wooldridge
btwool@esat.net.au
0898626059

• Farm would have blown away and
then washed away on the opening
rain.
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How
Mondurup
Pastures
Are Using
Pastures
As A Break
Crop
Name:
Mondurup Pastures
Producer:
Chris and Sally Kirkwood
Location:
Kendenup, WA
Farm Size:
2600 arable hectares
Average Annual Rainfall:
500mm
Soil Type:
Sponolite clay, sand, gravel
and granite based soils
Enterprise Mix:
Wheat, barley, canola, oats
and pulses
Consultant:
Perry Dolling, DAFWA
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Chris Kirkwood farms 2600
arable hectares with wife Sally
and parents Jim and Marlene
10 km east of Kendenup. Their
main enterprises are wheat,
barley and canola with lesser
amounts of oats and pulses
(faba beans, field peas). One soil
type is spongolite clay overlying
rock in places, this soil can
absorb more water than its own
weight. They also have sand,
gravel and granite based soils.
The area was once under a sea
and as a consequence they
have ended up with fossilised
sponges and a low pH (4.5 to
5.5). Annual average rainfall is
500 mm although it has been
variable of late.
Chris does not have any set rotations
and assesses each paddock year
by year. Weeds are the major
consideration when determining which
crop to grow with price being a second
order factor. If weeds are low then they
will grow generally two cereal crops
but it can be up to three cereal crops
in a row. They use barley after wheat
or wheat after wheat or barley after
oats. Canola is used as a break crop
to control problem weeds, with annual
ryegrass being the major weed as it
loves clay soil. GM canola they find
is the most effective way to control
ryegrass. Canola is also used as a
disease break, diseases are not an
issue but break crops allow diseases
to be kept under control. Other break
crops include pulses and pasture
legumes. These crops are being
introduced into the rotation to not only
control weeds and cereal diseases but
also to add nitrogen. One example of
a rotation they use is canola, oats or
wheat, barley then a legume. However,
they are always mixing the rotations up,
there is no set plan.

Noodle wheat varieties are grown
as they meet the specifications in
nearly all years. They generally cannot
produce higher protein wheats such as
H1 due to soft springs. They grow malt
barley varieties but due to the weather
conditions at harvest the grain does not
generally meet the colour requirements.
So if they get grain accepted as malt it
is a bonus, most times it goes into the
feed stack.
Over the last two years they have been
trialling French serradella and balansa
clover. They intend to use French
serradella on the lighter soils and
balansa for the wetter areas of the clay
soil. Lupins have not been successful
and faba beans and field peas are
grown on the heavier soil but they do
not withstand waterlogging whereas
balansa does. In 2014 they sowed a
paddock to Cadiz French serradella to
see how productive it is and to harvest
the seed pods to use around the farm
in later years.

French serradella
In 2014, a 40 ha paddock was sown
with 10 kg/ha of Cadiz French serradella
seed at the end of May with a dry
inoculant. The seed was sown using
a small seed box mounted on top of a
Kelly Diamond Harrow Chain. The Kelly
chain is a quick way to break up the
stubble and with a seed box you can
sow a large amount of hectares very
quickly. There were some issues as a
result of thick cereal stubble reducing
germination. However, overall it was a
great result. Super potash (80 kg/ha)
was applied and Chris used bifenthrin
to control Redlegged earth mites.
Clethodim was used post sowing to take
out the grass weeds. Milk thistle was a
problem in some areas and they tried to
control it but it was not that successful.

Table 1. Soil nitrogen concentration and the amount of nitrogen on the 25th May 2015 following one year of French serradella
pasture

AMMONIUM
(MG/KG)

NITRATE
(MG/KG)

TOTAL INORGANIC
N CONCENTRATION
(MG/KG)

TOTAL INORGANIC N
AMOUNT (KG/HA)

0-10

14

31

46

69

10-30

4

9

13

41

30-50

1

7

8

27

50-60

2

6

9

14

DEPTH (CM)

Measurements made by Grain and
Graze’s, Perry Dolling were as follows:
• Average nodulation score on the 8th
August was 6.3 (rating between 0 and
8 or absent and extremely abundant)
th

• Above-ground biomass on the 30
October was 6.36 t/ha

• Nitrogen % of above-ground biomass
on the 30th October was 2.2%
• 79% of the nitrogen in the aboveground biomass was fixed
• Nitrogen content of above-ground
biomass on the 30th October was 140
kg N/ha with 111 kg N/ha fixed
• The amount of nitrogen fixed
in the above-ground biomass
underestimates the amount fixed as it
does not include fixed N associated
with nodulated roots. If this is
corrected for using a scaling factor
of 1.6 (based on the literature) then a
total amount fixed by the crop would
be 178 kg N/ha
Chris harvested the serradella pod
(300 kg/ha) and will use that pod over
a number of years. Harvesting was
carried out after the crop was swathed
using crop lifters. In future they hope
to roll the paddock and use a stripper
front.
In 2015 the paddock was sown to
barley to utilise the nitrogen. Just before
seeding an assessment was made of
the nitrogen content in the soil. The

inorganic nitrogen in the soil (Table
1) is a result of mineralization of the
serradella residues and soil organic
matter. The nitrogen that is present
in the serradella biomass will breakdown and be released into the soil over
the next 3-4 years with around 40%
in the first year after pasture. It was
approximately 150 kg N/ha to a depth of
60 cm which would be able to support
a 3 t/ha barley grain yield. In addition
there will be additional mineralization as
the season progresses. However, there
can be losses via leaching if the season
is wetter than normal.
The paddock was sown with La Trobe
barley and MAP and potash. There was
no issue with the seeding using a disc
machine as it cut through the legume
stubble. No nitrogen is applied at
seeding due to the risk of leaching. For
most crops 75 kg N/ha is applied two
to three times during the season using
urea, sulphate of ammonia or Flexi N.
However, for the barley following the
French serradella pasture 50 kg N/
ha was applied due to the inputs of
nitrogen by the legume pasture. The
crop yield 3.2 t/ha, it could have been
1 t/ha higher but it was affected by the
lack of rain in spring and some frost.
Due to the low weed content of the
paddock another barley crop will be
grown in 2016 to utilise the nitrogen.
In 2015, they seeded 80 ha of French
serradella pod using their own seed
with the Kelly chain. They also sowed
15 ha of balansa on the heavier soil to

bulk up seed for other areas of the farm.
In all they plan to sow between 50 and
100 ha to pasture legumes each year as
a one year break crop.

Summer crops
The Kirkwood’s also sow millet and
sunflowers each year as summer rain
always occurs but the amount varies
greatly. Due to the wet conditions
this summer they have sown 200 ha
of millet. One paddock was sown
after French serradella and it looks
promising. They have harvested up to
1.5 t/ha of millet and this year’s crop
may go better than that. Sunflower
yields have been up to 400 kg/ha. They
use summer crops to dry out the soil
before sowing canola in winter.

Summary
Pasture legumes are being used to
provide a break crop and to add
nitrogen to benefit crops. By using
their own harvested seed and the Kelly
chain cost of establishment is kept to
a minimum. The pasture is only grown
for a year and because they have their
own seed the pasture can be sprayed
out in spring to control weeds. French
serradella is being used on the lighter
soils and balansa in the wetter areas.
This complements their use of pulses
which are not adapted to all soils on the
farm.
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Cropping
Kikuyu
Pastures
A case
study from
Wellstead
Producer:
Davey Family
Location:
Blackboy Hill Farms,
Wellstead WA
Consultants:
Perry Dolling and Christiaan
Valentine Department of
Agriculture and Food Western
Australia

case study 2015

Key messages
Kikuyu pastures have been grown
along the south coast of Western
Australia for over 70 years to stabilize
sandy surface soils and lift the
productivity of cattle and sheep
enterprises. In more recent times, some
of these perennial pastures have been
cropped. Profitable crop yields can be
obtained on paddocks that have been
rarely cropped in the past especially if
the kikuyu is removed early. Ploughing
the stand may increase yields but at
extra cost. Cropping also rejuvenates
the kikuyu stand by reducing the kikuyu
thatch and removing silver grass. For
mixed farming enterprises a kikuyu
system does offer advantages as it
can be successfully cropped, it can
respond to rain during summer and
autumn, it protects the soil from wind
erosion, it can reduce waterlogging
and it prevents leaching of nutrients

Aims
To examine via the EverCrop project a
range of sowing techniques/systems for
cropping into kikuyu pasture.

Method
A long-term kikuyu pasture located
near Wellstead on Blackboy Hill Farms
owned by the Davy family was initially
sprayed with 2L/ha glyphosate 450 on
the 20 March 2015. The paddock was
cultivated with an offset disc plough on
the 2 April with a 50m by 100m area left
uncultivated. A second knockdown was
applied on the 18 April, the ploughed
area was sprayed with 1L/ha paraquat
(as there were minimal weeds) and
the unploughed area with 1.5L/ha
glyphosate 450. Both areas were also
sprayed with 1.1L/ha atrazine on the
18 April. The demonstration was then
sowed with 3.3 kg/ha of Thumper TT
canola on the 20 April. The fertiliser
inputs were 100kg/ha CSBP Agstar
(14.3% N, 9.6% S, 14% P) at seeding,
90kg/ha urea (46% N) plus 40kg/ha
muriated potash (49.5% K) on the 10
June and 100kg/ha CSBP NS 41 (35%
N, 8.9% S, 0.6% P) on the 18 July. The
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paddock was sprayed with 500ml/ha
SelectÒ 100ml/ha VerdictÒ and 1.1L/ha
atrazine on the 13 June. The paddock
was swathed and harvested in early to
late November.
The demonstration strips (unreplicated) were as follows:
• Pre-sowing cultivation and sown with
a tyne seeder (29m by 100m)
• No pre-sowing cultivation and sown
with a tyne seeder (29m by 100m)
• No pre-sowing cultivation and sown
with a disc seeder (20m by 100m)
Soil samples were taken from the site
pre-seeding on the 15 April 2015 for
nutrient analysis. For each treatment
estimates were made of the plant
density (20 measurements of 2 rows by
31cm) and above-ground biomass (10
measurements of 2 rows by 31cm) on
the 10 August and on the 8 October.
As the biomass samples on the 8
October and formed grain the material
was threshed and cleaned to estimate
the grain yield. Nutrient analyses were
conducted on the biomass sampled on
the 10 August.

Results
The demonstration site was located on
a sandy gravel soil. The soil pH (CaCl2)
was 4.5 to 4.7 in the surface 20cm
but was 5.2 in the 20-30cm layer. The
organic carbon content was 3.5% in
the surface 10cm, 1.8% in the 10-20cm
layer and 1.2% in the 20-30cm layer.
Colwell phosphorus and potassium
were 20 and 150mg/kg in the surface
10cm. There was also significant P (714mg/kg) and K (79-130mg/kg) in the
10-20cm and 20-30cm layers.

Mid-season biomass
There was no difference in the plant
densities between the three sowing
techniques and systems (Table 1).
Mid-season above-ground biomass
was 33% higher in the cultivated or
ploughed area compared to the unploughed area both seeded with a tyne
machine (Table 1). On the un-ploughed

area the area sown with the tyne
seeder had 8% higher biomass than
the area sown with a disc machine.

Plant analysis
Total nitrogen was 4.3% in the
ploughed area compared to 4.0% in
the un-ploughed area using the tyne
seeder (Fig. 1). The higher nitrogen
concentration and the higher biomass
in the ploughed area resulted in an
extra 96kg of N/ha in the above-ground
biomass compared to the un-ploughed
area (Fig. 2).
The potassium concentration was 3.3%
in the ploughed area compared to
4.5% in the unploughed area (Fig. 1).
This is possibly caused by rapid growth
due to the extra nitrogen released from
ploughing diluting the concentration
of potassium. Even though there was
dilution the concentration of potassium
was not deficient in the ploughed area.
In addition, the potassium content (kg
K/ha) was similar between treatments
(Fig. 2). For the other macro nutrients
differences between treatments
were relatively minor (Fig. 1, Fig. 2).
The exception being calcium where
there was an extra 26kg Ca/ha in
the ploughed area compared to the
unploughed area (Fig. 2).

Table 1. Canola plant density (plants per square meter) and biomass on the
10 August 2015 following a kikuyu pasture

PARAMETER
Plant density (PSM)
Biomass (t/ha)

UN-PLOUGHED
DISC SEEDER

UN-PLOUGHED
TYNE SEEDER

PLOUGHED
TYNE SEEDER

31

28

31

3.89

4.20

6.30

Fig. 1. Macro nutrient concentration in canola on the 10 August 2015

In terms of the micro nutrients,
some nutrients were higher in the
ploughed area such as manganese
but other nutrients were lower such
as molybdenum compared to the
unploughed area (Fig. 3). However,
none were deficient although copper
levels were low.

Late season biomass
There was no difference in the
above-ground biomass between the
ploughed and un-ploughed areas on
the 8 October seeded with the tyne
machine (Table 2). However, on the
un-ploughed area the area seeded
with the tyne seeder had 10% higher
biomass than the area seeded with the
disc seeder (Table 2). There was no
green kikuyu in any of the treatments
on the 8 October.

Fig. 2. Nutrient content (kg/ha) in canola on the 10 August 2015
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Ploughing increased the grain yield
(Table 2) although the crop was not
fully mature on the 8 October and
the ploughed area appeared to more
advance in its maturity than the unploughed area. The machine grain yield
of the ploughed area was 2.5t/ha and
2.2t/ha for the unploughed area a 14%
increase with ploughing.

Rotations
Blackboy Hill Farms farm 4700 arable
ha at Wellstead with 50% of the area
in crop and 50% in pasture. They have
500ha of kikuyu pasture and have
been successfully cropping into kikuyu
pasture for the last 4 years. The rotation
after ploughing the kikuyu consists of
canola, wheat and one year of kikuyu
pasture. At this stage the ploughing is a
once off to breakdown the thatch which
has developed over many years.

Conclusion
Long-term kikuyu paddocks can be
successfully cropped especially if the
kikuyu is removed early. Ploughing
can release more nitrogen than direct
drilling. However, we do not know
how long this effect will last and these
resources are not unlimited. The cost
of ploughing and the un-even paddock
needs to be weighed up with using
more nitrogen and not ploughing. Over
summer we will examine the return
of kikuyu to see if ploughing has had
an impact on the kikuyu density. For
mixed enterprises kikuyu does offer
advantages as it can respond to rain
during summer and autumn, it protects
the soil from wind erosion, it can reduce
waterlogging and it prevents leaching of
nutrients.

Acknowledgments
We thank the Davy family for hosting the
demonstration
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Fig. 3. Micro nutrient concentrations in canola on the 10 August 2015
Table 2. Canola above-ground biomass and grain yield on the 8 October 2015

PARAMETER

UN-PLOUGHED
DISC SEEDER

UN-PLOUGHED
TYNE SEEDER

PLOUGHED
TYNE SEEDER

Biomass (t/ha)

8.03

8.81

8.76

Grain yield (t/ha)

1.32

1.12

1.60
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Pasture
Comeback
in Lake
King
Producer:
Dirk and Rachael Hardy
Location:
Lake King,WA
Consultant:
Paul Omodei, PlanFarm

case study 2015

Dirk and Rachael Hardy aren’t
strangers to trying things that are
a little bit different. With a smaller
than average farm in the Lake King
area, they need to make ever post
a winner across their farm. In 2015,
Dirk trialled a number of different
establishment methods for pastures
and cover crops with mixed results.

The Hardy’s trials in 2015
Regenerating Medic pastures…
Sow this to Sultan Medic as part of his
pasture regeneration plan. Plan to sow
at 7kg per Ha and treat as a crop.
Grazed later in the season and had
excellent nodulation. Dirk was tempted
to sow back to crop in 2016 but is
aiming to have a two year pasture
instead.

Spread Big, Sow small…
The trial to sow French Pink Serradella,
Margurita (7kg seeding rate) after
topdressing a winter wheat @ 50-60kg
to demonstrate the idea of establishing
a pasture but still having the paddock
suitable for grazing with cattle.
Dirk sowed in early April dry and waited
for rain.
This trial yielded a disappointing
result with the wheat topdressed as
it appeared to get disease at early
tillering which halted the growth.

Serradella establishment was
disappointing also and we put this
down to sowing a little bit too deep
while searching for moisture rather than
seeding shallow and waiting for the
seeding slot to wet up after next rains.

Rapid fire barley…
Winter type barley (Urambie) & Moby
barley @ 50-60kg were sown side
by side to demonstrate the idea of
establishing some early feed in a
pasture suitable for grazing with cattle.
Sowed in early April dry and waited
for rain. Used the barley growth as
winter feed while other sown legume
paddocks (which are much slower
growing) could be deferred.
Moby barley to the end of June
produced double the feed of Urambie
barley. While the Moby had started
going to head in August and the
Urambie was still vegetative, the Moby
had done its job providing early winter
feed. Dirk was also a bit hesitant to
graze the Moby too late as he wanted
to keep some seed at harvest after
seeing how good it was in June!
More information
Paul Omodei
paul@planfarm.com.au
0427 728 566

www.planfarm.com.au
Dirk Hardy

dirkrach@bigpond.com
Moby barley (right) vs Urambie barley (left) at the Hardy property in June 2015.

47

Pastures in the Rotation

Adopting
New
Annual
Legume
Pastures
Location:
The Roberts Family Farms,
Dandaragan
Consultant:
Philip Barrett-Lennard,
agVivo, Gingin

case study 2015

The Roberts family operate a large
mixed farming business spread
over 4 properties in and around
Dandaragan and Badgingarra. Their
cropping enterprise usually sees
3,000ha of crop sown to a mix of
wheat, barley, canola and lupins,
while their livestock enterprise
comprises 15,000 breeding ewes (a
mix of x-bred and merino) and 600
breeding cows. The soil types vary
greatly both between and within
farms, ranging from heavy clay to
gravel to deep sand.
Zac Roberts, who manages the livestock
enterprise, had been dabbling in pasture
improvement since he returned home to
the farm in 2005. He started by sowing
some of the worst non-wetting sand to
a mix of sub-tropical perennial grasses.
This was very successful at turning
around some of the worst country they
own and providing valuable out-ofseason feed. At the same time, Zac tried
serradella and a range of other annual
legume species as a companion to the
perennial pastures. The serradella in
particular showed promise and Zac now
has a number of paddocks sown to a mix
of perennial grasses and serradella.
But it wasn’t until Zac, along with other
members of the West Midlands Group,
attended the ASHEEP Esperance
Pasture Field Days in September 2013,
that he gained the confidence to sow
some of the newer annual legumes on
their better arable country. A number of
the Esperance farmers they visited on
that trip were having great success with
serradella, bladder clover and biserrula
when used as a short pasture phase

on good cropping country. The Roberts
family already had a similar system of
rotating crops and pastures, so it was
merely a matter of incorporating the
newer legume species into this system.
In 2014, a relatively weed-free
paddock coming out of crop on their
Strathmore property was sown to a
mix of Margurita serradella and Bartolo
Bladder clover (5kg/ha of each plus
ALOSCA) just before the break of the
season in late April. With the excellent
start to the season, the pasture
flourished and was grazed in June and
July. The pasture was sprayed with a
grass selective herbicide, de-stocked
in spring and weed wiped for radish
control. The growth was prolific, so it
was an easy decision to keep the stock
out until after it was harvested for seed.
The mixed stand was harvested in midDecember by Zac’s brother Jeremy
using their standard grain harvester
and yielded a very impressive 1 ton/ha
of serradella pod and bladder clover
seed. Another paddock sown in 2014
to Margurita serradella on their nearby
Chelsea property also performed well
and yielded 500kg/ha of pod.
One of things that Zac took away from
the trip to Esperance was matching
species to soil type. On a heavy clay
loam soil on one of their Badgingarra
properties in 2014 he sowed a mixture
of biserrula and bladder clover. Given
the good start, the stand got away well
but then encountered an unfortunate
set-back in the form of an accidental
Simazine application. In hindsight, Zac
said he hadn’t made it clear enough
to his father Wade (who does all the

Zac Roberts and the Grain & Graze Steering Committee inspecting an excellent stand of
Margurita Serradella and Bartolo Bladder Clover in August 2014.
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Harvesting Margurita Serradella and Bartolo
Bladder Clover in December 2014.

spraying), that the biserrula paddock was not to receive any
Simazine to control silver grass. The Simazine did negatively
affect the density and growth of this stand, but with a kind
spring both the biserrula and bladder clover recovered
surprisingly well, so Zac keep the stock off to maximise seed
set. This paddock was then sown to wheat in 2015 to bury
some of the seed, with the aim of setting the paddock up to be
a dense self-regenerating annual legume pasture in 2016.
The serradella pod and bladder clover seed harvested from
the Strathmore and Chelsea paddocks was the sent to the
Moora Seed Works in January 2015 for cleaning, with some of
the Serradella pod de-hulled and scarified to be used when
sowing close to the break of season, while the remainder was
simply left as pod to be used for summer sowing in February.
The Bladder Clover seed was separated at cleaning and
again, some was scarified and some left unscarified for
summer sowing.
So, in February 2015, armed with a shed half-full of pasture
seed, Zac and Jeremy decided to give summer sowing a
go on a couple of paddocks that were coming out of crop.
They sowed 30kg/ha of Margurita serradella pod using their
standard air seeder with knife points and press wheels.
Unfortunately, both of these paddocks really struggled in
2015, due to a combination of non-wetting sand, a false break
and decile 1 winter rainfall. The paddock on their Chelsea
farm saw a lot of broad leafed weeds germinate but not a lot
of serradellla. It was grazed and, due to the low serradella
content, spray topped in spring and will go back into crop
in 2016. The summer sown paddock on their Strathmore
property had less weed pressure but still not a lot of
serradella. The serradella did however continue to germinate
throughout the season, with some even coming up in spring.
Grazing was minimal, with sheep introduced a few times to
eat the radish. The paddock was shut up in spring and weed
wiped for radish. This paddock will remain in pasture in 2016,
so Zac is hoping that enough pod was set, despite some late
budworm damage.
Zac is unsure if they will attempt summer sowing again. What
he has learnt is that it requires very clean paddocks and bit
more rain than a decile 1 season provides. He thinks they will
be better served by sending the harvested pod to the seed

works, and having it de-hulled and scarified, to produce pure
seed. This would then be sowed much closer to the break of
the season along with barley or oats as a cover crop.
Even though the summer sowing was less than successful,
the paddock of Margurita serradella and Bladder clover at
Strathmore that was sown in 2014 and yielded over 1ton/ha in
seed and pod, produced a bulk of feed in 2015. There was so
much seed left on the ground after harvest, that pasture density
was excellent despite the false break and dry winter. This
paddock was heavily grazed during winter and early spring,
and was eventually given a rest in late spring to set some more
seed and set it up as a weaning paddock for prime lambs. Zac
is finding these new weed-free legume stands are incredibly
valuable to his prime lamb enterprise in the late spring period,
when other paddocks are full of grass seeds and before lupin
stubbles are available. The performance of this paddock both in
a good year and a very dry year has given Zac the confidence
that he is on the right track.
The Roberts family also grew a seed crop of Santorini Yellow
Serradella for the first time in 2015. Zac had been very
impressed by Scott Welke’s Santorini stand at Cascade on the
ASHEEP tour, and had also seen good stands in DAFWA trials
around the West Midlands region. Compared to Margurita,
it is harder seeded and more resistant to budworm, which
should enhance persistence over time. The seed crop grew
surprisingly well given the very poor seasonal conditions,
and there was enough bulk for Jeremy to warrant putting the
header in at the end of harvest. It was very difficult to harvest
with a lot of the pods remaining on the ground. Next year,
they plan to swath the stand before harvest and use a canola
pick-up front to increase harvest efficiency. When they have
sufficient seed reserves on hand, the Roberts will broadcast
Santorini pod out into their perennial pasture paddocks and
sow scarified Santorini seed in a mix with Margurita serradella
on their cropping paddocks.
Zac’s plans for 2016 include a new paddock of biserrula at
Badgingarra, a number of paddocks at Dandaragan sown
to serradella and clover with cereal cover crops, and a new
Margurita serradella seed crop (on a clean paddock coming
out of hay) at Dandaragan.
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Business Discussion
Groups

Making the
complex
decisions
easier
By Danielle England,
Grain and Graze 3 Project
Manager

Mixed farming is a complex business.
It involves the interaction of multiple
factors (the weather, production issues
and business management) with no
certainty around how things will turn out.
The main reason given by farmers
for having livestock within their farm
business is to ‘manage the risk’? But
what is risk – and what does having
both crops and livestock together do for
our farm business?
Over the past 5-years Grain and Graze
has been looking at the synergies
between the cropping and livestock
enterprises, and exploring how farmers
make decisions within these complex
farming systems so that their business
can optimise both business and
production risk.

What is risk?
Risk is from the Greek word – “to
dare”. It has both positive and negative
impacts upon a decision. For example
the business risk of the cropping
enterprise is the possibility of making a
large profit (positive risk), as well as the
risk of losing money if the season fails
(negative risk). The skill as a farmer is
to manage this risk so as to minimise
the ‘losses’, whilst maintaining the
opportunity for the ‘wins’.
For each of us the decision we make
around business and production risk
will be different. This is because we
all come from different families, are at
different stages of our business, have
different personalities and different
experiences.

The head - this is the logical,
rational processing of information,
the calculations and some realities
we can face such as a financial
position, age or health.

The gut – its intuition,

shaped through experiences
and knowledge. It allows us
to make quicker decisions
because it bypasses rational
processes by linking past
experiences and knowledge
(both good and bad) with
the present.
Intuitive decisions are
usually right if they ‘feel’
right.

50

The heart – captures
the emotional aspects
of a decision. They
are value based and
include a farmer’s
goals, beliefs and
preferences. Put
simply they are a
guidance system for
decision making.

They tend to be
acquired early in life,
and are like attitudes,
but are more ingrained
and permanent.
They differ among
individuals (even
from husband and
wife), and govern
our perceptions and
behaviour. They act as
a guidance system for
decision making.

What’s a good decision?
A good decision is when the head, heart and gut align. If
something doesn’t feel right – then it probably isn’t!
Because of the nature of complex decisions – where there
are multiple interacting issues, with no one clear answer (for
example establishing a cropping rotation) – we cannot rely
solely on logical analysis, we need to explore the intuitive and
emotional aspects as well.

“Intuition can be trusted if it can be explained”
We need to recognise that with both values and intuition a lot
of emotions are wrapped up in these parts of the decision.
And this is OK – if you know what sits behind the emotion.
It is important to explore these emotions, to look at your past
experiences and family values, to work out if it is right to listen
to your intuition and values at this stage, or if they are helping
or hindering the process.

“Talking Business” - farm business discussion
groups
Ten groups of farmers met across WA during 2015, and
another two are set to start this Autumn. Each group has
between 4 – 6 businesses involved and meets 2-3 times a
year with their facilitator.
Groups meet on a different property each time, and the
host gets to choose the topic for discussion. The topics
are as diverse as the groups – but all groups have a strict
‘no agronomy talk’ rule! Some of the topics that have been
discussed by the groups this year include:
• Machinery replacement
• Business benchmarks/Profit Series – Where to I fit? What
can I learn?
• Cashflow management
• Financial structures and rates

Some great tips and tricks on managing intuitive and valuesbased decisions can be found in the Grain and Graze Farm
Decision Making booklet – www.grainandgraze3.com.au/
cb_pages/news/Farm_decision_making.php

• Business ratios

(Please note - the file is about 6MB)

• Machinery replacement

• Enterprise analysis
• Ownership vs contracting

• Off-farm investment
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Business Discussion
Groups

Whilst the thought of talking about your farm business can
initially be scary, all members of the groups (and their
facilitators) are finding that it can also be extremely rewarding.
Talking about complex decisions, such as strategic decisions
around machinery replacement, is a great decision making
tool every farmer has at their disposal. As kids we are
encouraged to ‘talk through’ our hard decisions – the good
bits, the bad bits, some of the anticipated outcomes, the
costs, and the bonuses. By following this same process as an
adult with a complex farm decision, can lead to greater clarity
and a better decision.
Farm business discussion groups haven’t occurred within the
WA grains industry since the 1980s. So while this generation
of farmers may not be familiar with them, business discussion
groups are certainly popular in other family businesses in
metropolitan areas and in the agricultural industry in Eastern
Australia.
The benefits, apart from assisting your own personal decision
making process, is:
• Group members are able to learn about key issues
involving farm businesses together – giving you a ‘back-up’
or a peer to talk with about
• Begin to put some rigour into your decision making
processes – by placing key strategic decisions in front of
your peers, they become almost like an advisory board
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• Recognising you are not alone – there are other people
talking about and thinking about the same thing as you
• Improve your farm business management understanding
and skills – you are never too old to learn – especially in
such a changing environment

How do you start a business discussion group?
There are a couple of key success factors that, if followed, will
ensure you get the most out of your group.
• Choose your members carefully – and be selfish! Who
would you like to learn from, or have a look inside their farm
business?
• Engage a great facilitator – one who understands people as
well as business.
• Set some strict confidentiality rules – ‘what is said in the
group, stays in the group’
• Set your first meeting date and choose a topic to discuss
You will be surprised to see how much it improves your
business – and how much you enjoy working on it!

Map of farm businesses involved in a Grain and Graze ‘Talking Business’ discussion groups.

For more information on the Grain and Graze 3
Business Discussion Groups please contact:
Danielle England
M: 0429 676 077
E: danielle@aginnovate.com.au

For more information
Visit the Grain and Graze website www.grainandgraze3.com.au or
contact the WA Project Manager, Danielle England on
M 0429 676 077 or E danielle@aginnovate.com.au
www.facebook.com/GrainandGraze
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