Helping you get the most out of your mixed farming business

2016 Trial Results

An overview and analysis of Grain and Graze 3
trial site results for pastures in the rotation and
grazing crops in Western Australia
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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).
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Grower Groups involved in Grain and Graze 3
West Midlands Group (WMG)
Grain & Graze 3 is working with
members of the Livestock R&D
sub-committee 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. A Grain & Graze sponsored bus
tour in September 2016 shared local
experiences of growing Serradella
and a wide range of other annual and
perennial pastures with the wider WMG
membership. Phil Barrett-Lennard from
agVivo is working with WMG on behalf
of Grain & Graze 3.

Moora Miling Pasture
Improvement Group (MMPIG)
Grain & Graze 3 is working with
members of the MMPIG to investigate
the use of grazing crops in mixed
farming systems. MMPIG is hosting
MLA and Grain & Graze 3 funded trials
which aim to quantify the impacts on
both the crop and livestock enterprise
when grazing crops. Improving the
productivity of twin bearing ewes by
grazing them on early sown crops both
before and during lambing has been
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the focus of this trial work. The group
meet throughout the year to discuss the
management of the trial. Phil BarrettLennard from agVivo is working with
MMPIG on behalf of Grain & Graze 3.

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 & Graze
2. In 2014, 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. In 2015, they investigated the
early sowing and grazing of canola
following an early autumn break to the
season. Geoff Fosbery from ConsultAg
supports 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 & 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 sown in 2014, 2015 and 2016 have
examined 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>wheat), the impacts of
grazing on flowering date and canopy
temperature is less well understood.

Muchos Gracias Group
The Muchos 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. Through on-farm
demonstrations, 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 for weaner
sheep. 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
& 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 & 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
variety suitability when sowing early
and grazing. In 2015 and 2016, they
explored the concept of running twin
bearing ewes at very low stocking rates
on cereal crops during lambing.

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 & 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 existing
LTEM group in the North Stirlings area as
part of Grain & 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 they have
explored the use of cereals scratched
in to pasture paddocks. They are also
interested in the use of grazing crops to
boost early winter feed, and the use of
winter manipulation in the last year of the
pasture phase to set up paddocks for
cropping.

Lakes Grower Group
Paul Omodei of Planfarm is working
with a number of mixed farming families
in the Lakes disctrict as part of Grain
& 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
& Graze 3, they are able to explore
some other areas of interest to them.
These include quantifying the impacts
of using species such Vetch in the
pasture phase on subsequent crops
production. Greg Warren from Farm &
General is working with the group on
Grain & 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 &
Graze 3 and explore varietal suitability
when early sowing and grazing. Their
trial work in 2014, 2015 and 2016
has 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 from Farm
& General is working with the group on
Grain & Graze 3.
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Pastures in the Rotation

Legume
pasture
options for
the Mallee
Region,
Esperance

Trial results 2016

Rationale
Medic has been the predominant
legume pasture used by mixed
farming producers in the Mallee
region of Esperance for many years.
Expectations of the pasture phase of
their rotation have been 2 fold, first
that it provide sufficient stock feed
and second that it fix enough nitrogen
to help with crop yield during the
cropping phase of their rotation. As
time has gone on an increasing number
of producers have started to question
the effectiveness of Medic to achieve
the second of these goals. While
continuing to regenerate after a crop
and produce good biomass for stock
grazing expert opinion has suggested
that Medic’s poor performance in
supporting cropping phase yield is
most likely due to poor nodulation.
A few lines of enquiry have begun
to emerge to try and address this
situation. One has been to look at ways
to reintroduce nitrogen fixing bacteria
while in the pasture phase by applying
an inoculant to the regenerating Medic
stands. Another is to look at viable
alternative legume pasture options for
the soil types and rainfall patterns that
prevail in the Mallee region.

Aim
To determine legume species
establishment after seeding,
comparative cropping phase grain
harvest yields and post cropping
legume species regeneration for Jester
Medic, Angel Medic, 30 year old
regenerated Medic, Capello Woolly Pod
Vetch, Barloo Purple Vetch, Casbah
Bisserula, Bartolo Bladder Clover,
Gland Clover, Rose Clover and Eastern
Star Clover.

Trial Design
A comparative in situ variety trial was
established in 2012 by ASHEEP in
collaboration with Ballard Seeds under
the advice of Angelo Loi from DAFWA.
The trial was dry-sown by Mark Walter
on his Cascade property in April 2012
using an air seeder with knife points
and press wheels. The site is located
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within the 400mm annual rainfall zone
and has clay to clay loam soil types (pH
= 6.3-8.0 CaCl).
Nine legume species were seeded
in treatment plots 18m wide x
approximately 1km long (the length
of the paddock) and one additional
plot was left containing an original
regenerating Medic stand sown 30
years ago. All of the 9 species seeded
in 2012 had Alosca granular inoculant
applied with the seed. The varieties
trialled were Jester Medic, Angel Medic,
30 year old regenerated Medic, Capello
Woolly Pod Vetch, Barloo Purple Vetch,
Casbah Bisserula, Bartolo Bladder
Clover, Gland Clover, Rose Clover and
Eastern Star Clover.
Since sowing in 2012 the trial plots were
cropped in 2013 (Mace Wheat), left as
regenerated pasture that was grazed in
2014, cropped in 2015 (Mace Wheat)
and cropped again in 2016 (Baudin
Barley). Each of the treatment plots
received the same cropping agronomic
inputs in 2013, 2015 and 2016.
During the 2016 cropping season an
area 20m in length was left unsprayed
and unfertilised across each of
the ten legume species treatment
plots so pasture regeneration and
7 day comparative pasture quantity
production could be measured in late
August when vigour was high. Pasture
quantity was estimated using an MLA
Pasture Ruler, in 3 randomly assigned
1m2 quadrats per species plot and
averages were calculated. Pasture
quantity was estimated on the 19th
August and the 26th August to ascertain
a weekly production rate.
The Nodule Rating System for Pulse
Legumes supplied by the Centre
for Rhizobium Studies at Murdoch
University was used on the 19th August
to rate root nodulation for each of the
legume species in the unsprayed 2016
subplots and it was noted whether the
nodules were active or not. This system
scores nodulation according to the
number, size and distribution of nodules
on the root system.
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Rainfall in 2013 was well above
average at Cascade with 661mm
falling. High opening rains fell in March
and continued through April and May
(Figure 1). In 2015 424mm fell which
was close to the average for the region.
Opening rains in March were good but
relatively low rainfall in September and
October coupled with slightly warmer
temperatures meant that conditions
were dry at a time when the wheat
crop was at grain fill. Above average
rainfall was received in 2016 with
546mm falling. Opening rains occurred
in March and continued through winter
with a relatively wet August but rainfall
was low in October which may have
impacted crop yield given it was still at
grain fill at this time.

Harvest Grain Yield
Mace wheat grain yield in the first
year of crop after legume pasture
species establishment was highest in
the Capello (4621kg/ha) and Barloo
(4333kg/ha) vetch variety treatment
plots (Figure 2). Next highest grain
yields were achieved in the Eastern
Star Clover (3858kg/ha), Angel Medic
(3698kg/ha) and Jester Medic plots
(3493kg/ha). From there grain yields
dropped further with the regenerated
Medic plot (3271kg/ha), the Bladder
Clover plot (3226kg/ha), the Gland
Clover plot (3122kg/ha), and the
Bisserula plot (2996kg/ha) all yielding
around 3000kg/ha. The Rose Clover
plot yielded the lowest of all treatment
plots (2750kg/ha). Overall, in 2013
there was an 1871kg/ha decline in
wheat yields from the highest to the
lowest across the legume treatment
plots sown in 2012.
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Figure	
  1:	
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Figure 2: 2013 & 2015 Mace wheat grain yields and 2016 Baudin barley
	
  
yields in legume species plots.

Rainfall	
  in	
  2013	
  was	
  well	
  above	
  average	
  at	
  Cascade	
  with	
  661mm	
  falling.	
  High	
  opening	
  rains	
  fell	
  in	
  
5000and	
  continued	
  through	
  April	
  and	
  May	
  (Figure	
  1).	
  In	
  2015	
  424mm	
  fell	
  which	
  was	
  close	
  to	
  the	
  
March	
  
2013,	
  '15	
  &	
  '16	
  Cereal	
  Crop	
   rain	
   iel s	
  
4500 for	
  the	
  region.	
  Opening	
  rains	
  in	
  March	
  were	
  good	
  but	
  relatively	
  low	
  rainfall	
  in	
  September	
  
average	
  
4000
and	
  October	
  coupled	
  with	
  slightly	
  warmer	
  temperatures	
  meant	
  that	
  conditions	
  were	
  dry	
  at	
  a	
  time	
  
3500
when	
  the	
  wheat	
  crop	
  was	
  at	
  grain	
  fill.	
  Above	
  average	
  rainfall	
  was	
  received	
  in	
  2016	
  with	
  546mm	
  
3000
falling.	
  Opening	
  rains	
  occurred	
  in	
  March	
  and	
  continued	
  through	
  winter	
  with	
  a	
  relatively	
  wet	
  August	
  
2500
but	
  rainfall	
  was	
  low	
  in	
  October	
  which	
  may	
  have	
  impacted	
  crop	
  yield	
  given	
  it	
  was	
  still	
  at	
  grain	
  fill	
  at	
  
2000
this	
  1500
time.	
  	
  

rain	
   iel 	
  ( g ha)

Grain yield was recorded from each
of the species plots in 2013, 2015 and
2016 using yield data collected by a
Case IH header. Unfortunately yield
data was not recorded in 2016 from
the Bisserula, Rose Clover and Gland
Clover plots due to a yield mapping
hardware failure. Grain quality was
analysed and commodity grade
recorded in 2015 and 2016.

1000
Harvest	
  Grain	
  Yield	
  
500
Mace	
  w0heat	
  grain	
  yield	
  in	
  the	
  first	
  year	
  of	
  crop	
  after	
  legume	
  pasture	
  species	
  establishment	
  was	
  
highest	
  in	
  the	
  Capello	
  (4621kg/ha)	
  and	
  Barloo	
  (4333kg/ha)	
  vetch	
  variety	
  treatment	
  plots	
  (Figure	
  2).	
  
Next	
  highest	
  grain	
  yields	
  were	
  achieved	
  in	
  the	
  Eastern	
  Star	
  Clover	
  (3858kg/ha),	
  Angel	
  Medic	
  
(3698kg/ha)	
  and	
  Jester	
  Medic	
  plots	
  (3493kg/ha).	
  From	
  there	
  grain	
  yields	
  dropped	
  further	
  with	
  the	
  
regenerated	
  Medic	
  plot	
  (3271kg/ha),	
  the	
  Bladder	
  Clover	
  plot	
  (3226kg/ha),	
  the	
  Gland	
  Clover	
  plot	
  
asture	
   pe
Treatment	
  
(3122kg/ha),	
  and	
  the	
  Bisserula	
  egume	
  
plot	
  (2996kg/ha)	
  
all	
  ies	
  
yielding	
  
around	
  lot
3000kg/ha.	
  The	
  Rose	
  Clover	
  plot	
  
yielded	
  the	
  lowest	
  
f	
  all	
  tield	
  
reatment	
  
(2750kg/ha).	
  
Overall,	
  
there	
  
was	
  ield	
  
an	
  1(kg/ha)
871kg/ha	
  
2013	
   oheat	
  
(kg/ha)plots	
  2015	
  
heat	
   ield	
  
(kg/ha)in	
  2013	
  
2016	
  
Barley	
  
decline	
  
in	
  w
the	
  
highest	
  
to	
  tahe	
  
owest	
  
cross	
  tarle
he	
  legume	
  
sown	
  
in	
   	
  
Figure	
  
2:	
  2013	
  
&heat	
  
	
  2015	
  yields	
  
ace	
  from	
  
wheat	
  
grain	
  
ields	
  
nd	
  l2
016	
   aaudin	
  
	
   ields	
  tireatment	
  
n	
  legume	
  pslots	
  
pecies	
  
plots.	
  
	
   Following
2012.	
  
down to 3524kg/ha in the Angel Medic
regeneration and grazing of

	
  

Following	
  
regeneration	
  
and	
  grazing	
  
of	
  all	
  Mace
of	
  the	
  pasture	
  
2014,	
  Mace	
  wheat	
  was	
  again	
  
plotspecies	
  
(Figurein	
  2).
all of the
pasture species
in 2014,
sown	
  
in	
  2015,	
  
hich	
  resulted	
  
a	
  variation	
  
wheat
waswagain
sown inin	
  2015,
whichof	
  972kg/ha	
  in	
  wheat	
  yields	
  between	
  the	
  10	
  legume	
  
Harvest
Grain
quality
resultedplots	
  
in a(Figure	
  
variation
972kg/ha
treatment	
  
2).	
   ofheat	
  
in	
  the	
  Jin
ester	
  Medic	
  
plot	
  yielded	
  
the	
  
highest	
  at	
  4356kg/ha	
  while	
  
wheat
yields
between
the
10
legume
Some
variation
inlots	
  
Mace
grain protein
yields	
  were	
  lowest	
  in	
  the	
  Barloo	
   etch	
  (3388kg/ha)	
  and	
  Gland	
  Clover	
  p
(3384kg/ha).	
  
treatment plots (Figure 2). Wheat in the
levels were recorded across the legume
Jester
Medic
yielded
Baudin	
  
barley	
  
was	
  plot
sown	
  
in	
  2016	
  the
as	
  thighest
he	
  last	
  crop	
  for	
  tspecies
he	
  5	
  year	
  plots
rotation.	
  
Of	
  the	
  
7	
  treatment	
  
plots	
  
in 2015
with
grain from
at 4356kg/ha
while yields
lowest
thewas	
  
Capello
Vetch,
Starin	
  Clover
where	
  
data	
  was	
  recorded,	
  
the	
  vwere
ariation	
  
in	
  barley	
  yield	
  
607kg/ha	
  
from	
  Eastern
the	
  highest	
  
the	
  
in the Barloo
Vetch
and Jester
Medic
graded
at2).	
  	
  
regenerated	
  
Medic	
  
plot	
  a(3388kg/ha)
t	
  4170kg/ha	
  dand
own	
  to	
  3524kg/ha	
  
in	
  the	
  A
ngel	
  Mbeing
edic	
  plot	
  
(Figure	
  
Gland Clover plots (3384kg/ha).
APW2 whereas grain from the rest of
the treatment plots achieved the lower
Harvest	
  Grain	
   alit 	
  
Baudin barley was sown in 2016 as
grade of ASW1 (Table 1). There were
thevlast
cropin	
  for
theg5rain	
  
year
rotation.
Ofwere	
  recorded	
  
Some	
  
ariation	
  
Mace	
  
protein	
  
levels	
  
across	
  the	
  inlegume	
  
species	
  
in	
  2015	
  
no differences
Baudin
barleyplots	
  
grain
thegrain	
  
7 treatment
where
data
wasStar	
  Clover	
  
quality
grade
recorded
2016at	
  with
with	
  
from	
  the	
  Cplots
apello	
  
etch,	
  
Eastern	
  
and	
  Jester	
  
Medic	
  
being	
  ginraded	
  
AP 2	
  
recorded, the variation in barley yield
from
treatment
plots
making
whereas	
  grain	
  from	
  the	
  rest	
  of	
  the	
  treatment	
  plots	
  agrain
chieved	
  
the	
  all
lower	
  
grade	
  of	
  
AS 1	
  
(Table	
  1).	
  
was 607kg/ha from the highest in the
the top
Malt
1 grade
(Table
1).grain	
  from	
  all	
  
There	
  
w
ere	
  
n
o	
  
d
ifferences	
  
i
n	
  
B
audin	
  
b
arley	
  
g
rain	
  
q
uality	
  
g
rade	
  
r
ecorded	
  
i
n	
  
2
016	
  
w
ith	
  
regenerated Medic plot at 4170kg/ha
treatment	
  plots	
  making	
  the	
  top	
  Malt	
  1	
  grade	
  (Table	
  1).	
  	
  	
  
a le	
  1:	
   rain	
   ualit 	
  grade	
  achie ed	
  from	
  crops	
  grown	
  in	
  each	
  of	
  the	
  legume	
  species	
  plots	
  in	
  2015	
  &	
  2016.	
  
th
he	
   ace	
  wheat	
  crop	
  was	
  har ested	
  on	
  2 	
   o em er	
  2015	
  and	
  the	
   audin	
   arle 	
  crop	
  was	
  har ested	
  on	
  
th
1 	
   ecem er	
  2016.	
  
	
  Legume	
  Pasture	
  Species	
  
2015	
  Mace	
   heat	
   uality	
  Grade	
   2016	
  Baudin	
  Barley	
   uality	
  Grade	
  

5

Pastures in the Rotation

Trial results 2016

Table 1: Grain quality grade achieved from crops grown in each of the legume
species plots in 2015 & 2016. The Mace wheat crop was harvested on 28th
November 2015 and the Baudin barley crop was harvested on 18th December 2016.
Legume Pasture Species
Treatment Plot

2015 Mace Wheat
Quality Grade

2016 Baudin Barley
Quality Grade

Capello Vetch

APW2

Malt 1

Eastern Star Clover

APW2

Malt 1

Bladder Clover

ASW1

Malt 1

Jester Medic

APW2

Malt 1

Bisserula

ASW1

Malt 1

Rose Clover

ASW1

Malt 1

	
   ast re	
   e eneration	
   ollo in 	
  

	
  Wheat	
  Crop	
  

2016 Pasture Regeneration following
2015 Wheat Crop
All pastures germinated in 2012
following seeding but establishment
in three of the clover varieties; Eastern
Star, Rose and Gland were judged
by the trial host as being poor and
patchy. Establishment and cover
were moderate in the Bladder Clover,
Bisserula and Jester and Angel Medic
and dense in the Capello and Barloo
Vetch treatment plots.
By 2016, following a crop in 2013 and
2015, neither of the two vetch varieties,
the Eastern Star Clover or the Rose
Clover regenerated at all and Gland
Clover regeneration was very low and
patchy (Figure 3).
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Of the 6 legume species that did
regenerate in 2016, groundcover
density varied greatly between them
on the 19th August when pasture vigour
was high. Angel Medic had the highest
groundcover at 72%/m2 followed by
the regenerated Medic at 67%/m2,
Bisserula at 53%/m2, Jester Medic at
50%/m2, Bladder Clover at 35%/m2 and
the Gland Clover significantly lower at
2%/m2 (Figure 3).
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The estimated quantity of green dry
matter on the same day was highest in
the Bisserula plot at 1633kg/ha. Slightly
lower and similar were the regenerated
Medic (1407kg/ha), the Jester Medic
(1340kg/ha) and the Angel Medic
(1317kg/ha). The quantity of Bladder
Clover present was lower again at
582kg/ha and the Gland Clover was
lowest at 40kg/ha.
When measured again one week later
on the 26th August, the estimated
quantity of green dry matter in the
Bisserula plot had increased by 367kg/
ha over the 7 days, followed by an
increase of 210kg/ha in the Jester
Medic, 206kg/ha in the Angel Medic
and 135kg/ha in the Bladder Clover.
The growth rate of the regenerated
Medic was considerably lower at 56
kg green DM/ha for the 7 days and the
Gland Clover was 6 kg green DM/ha
(Figure 3).

Roots in the Bisserula treatment plot
had the highest nodulation score and
showed evidence of nodules at the
crown. All nodules cut open were
pink inside indicating they were active
(Table 2). Nodulation in the Bladder
Clover and Jester Medic was moderate
and nodules were active while roots in
the Angel Medic and Gland Clover both
showed evidence of low nodulation, but
the nodules present were active. The
regenerated Medic plot’s nodulation
score was low and nodules were not
active (Table 2).

Conclusions
Observation of ten legume pasture
species considered suitable for the
Mallee region of the Esperance Port Zone
over a five year cropping and pasture
rotation cycle has indicated the following:
1. Eastern Star Clover, Rose Clover
and Gland Clover are not the most
suitable legume pasture options
for this region. Establishment after
seeding in 2012 was poor and
patchy and by 2016 the Eastern
Star and Rose Clovers did not
regenerate at all and Gland Clover
density was too low to be considered
a viable stock feed resource. Their
performance in 2016 was not
surprising given all three are aerial
seeding clover varieties. As such
they require good establishment
in the first year to ensure enough
seed is set to build a seed bank for
regeneration in subsequent years.
The performance of Bladder Clover
was better. Establishment was
moderate in 2012 and it was still
present and producing feed in 2016,
but not at the level of production seen
in the Jester Medic, Angel Medic,
30 year old regenerating Medic and
Bisserula plots. Bladder Clover root
nodulation in 2016 was good, scoring
5 out of a possible 10, and the
nodules were active. In terms of grain
yield, the wheat and barley crops
in this plot did not stand out as star
performers in 2013, 2015 or 2016.

None of the 4 Clover varieties
appeared to deliver significant
production benefits during the 5 year
rotation cycle.
2. Following dense establishment and
therefore good feed production in
both the Capello Vetch and Barloo
Vetch plots in 2012, Mace wheat
yields in 2013 from both of these
plots were the only ones to exceed
4 tonne/ha, all other plots yielded
at least 500kg/ha lower. These
observations suggest that both of
these species are a good legume
pasture option in terms of pasture
production and residual crop
benefits for the following year.
Continued observation through
2014 and in to 2016 indicated
however that neither of these
species regenerated through a
5 year rotation cycle. This was
not a surprise given they are both
relatively soft seeded.
Capello Vetch and Barloo Vetch are
strong performers in this region but
to gain benefit from them they need
to be sown each year of the pasture
phase and followed with a profitable
cereal like milling wheat that requires
high protein to achieve the best
price.
3. Bisserula, a hard seeded legume,
established well in 2012 and
continued to regenerate through
the 5 year rotation cycle in to 2016
when it produced the highest feed
quantity of all of the varieties trialled
coupled with the highest rate of
active root nodulation. We didn’t
see if this translated to barley yield
benefits in 2016 however due to data
collection failure. Wheat yields were
around the 3 to 3.5 tonne/ha range in
2013 and 2015 which were similar to
those achieved in most of the other
treatment plots.

One factor to allow for when
deciding if to opt for Bisserula as a
pasture option is that it can cause
photosensitisation in grazing stock
so frequent monitoring of grazing
stock must be planned for.
4. The three Medic treatment plots were
all similar in terms of establishment
in 2012 and regenerative feed
production in 2016 however their
nodulation score and nodule activity
status were different. The Angel
Medic plot rated poorly for its
nodulation but the nodules present
were active. The regenerated Medic
plot’s nodulation score was low
and the nodules were not active.
The Jester Medic’s nodulation was
moderate and all nodules were
active.
In terms of crop yields in 2013, 2015
and 2016 all three legume species
plots yielded 3.5 tonne/ha cereal
crops except in 2015 when the Jester
Medic plot yielded almost 4.5 tonne/
ha and in 2016 when the barley in the
regenerated Medic plot yielded just
over 4 tonne/ha. This said, in 2015
there were another 3 legume species
plots that produced similar yields and
in 2016 there were another 4 legume
plots that yielded similarly making it
questionable that pasture species was
the primary driver of these results.
The hard seeded Medic varieties are
well suited to this region and reliably
regenerate to produce good stock
feed throughout a 5 year rotation cycle
but this ease of regeneration does
not always translate to stand out crop
yield benefits in the year following the
pasture phase.

More Information:
Consultants:
Greg Warren and Michelle Handley
E: greg@farmandgeneral.com.au
M: 0428 720 888
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Key messages

Aims

• Fodder crops are grown as a break
to the cropping rotation for two main
reasons: to provide sheep feed
(generally for young animals) and
to prevent the build-up of weeds
(typically ryegrass) for future crops.

The Muchas Gracias group based
around Arthur River has been
experimenting with fodder crops for a
number of years and has allowed the
Grain and Graze project to monitor
some of those crops from 2014–16.

• Three main fodder crop systems have
emerged: one based on oats either
as a pure stand or in a mix with a
grain legume (vetch or lupins), one
based on grain legumes and one
based on sowing cereals and pasture
legumes or fodder brassicas at or
before the break of season

The definition of a fodder crop is:
crops (cereals, grain legumes, pasture
legumes, fodder broadleaf species)
that have been sown and the biomass
grazed by animals at the end of the
growing season or during summer. The
definition does not exclude grazing
during the growing season but to obtain
sufficient biomass at the end of the
season destocking is required for an
extended period. In many cases fodder
crops have dual aims of providing
sheep feed and providing benefits to
the following crop phase via enhanced
weed control and nitrogen input. The
aim of this study was to review and
document the current thinking of this
group towards the use of fodder crops.

• Biomass, digestibility, energy and
protein levels in recent trials varied
depending on the season, the
percentage of legumes and for those
crops that were hay-frozen with
formed grain
• Fodder crops initially support daily
weight gains in young sheep of
>50-100 g/day, but as the better
quality components are consumed
sheep and biomass needs to be
monitored to determine the start of
supplementation and the amount
required to maintain these weight
gains.
• Use of fodder crops to control weeds
is effective as it generally allows at
least one knockdown herbicide at
sowing (sowing stimulates grass
germination) and crop-topping,
hay-freezing or sheep grazing during
spring (i.e. a double knock).
• Farmers will continue to use legumes
as fodder crops, either as a pure
stand or in a mix with cereals, as
they benefit both the sheep (higher
energy and protein) and cropping
enterprises (nitrogen input).
• The high biomass and diverse
species used are perceived to
provide benefits to soil health and
future productivity.
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Method
Six paddocks distributed across three
farms were monitored over three
years (two paddocks per year). The
paddocks were sampled for biomass,
pasture composition and in some cases
feed quality was analysed, based on
Near Infra-Red (NIR) spectroscopy.
Farmers’ made observations on sheep
production, which were sometimes
supplemented with data on weight
gains and observations on crop
production following the fodder crops.
The farmers’ attitudes towards fodder
crops were surveyed at the completion
of the project.

Results
Types of fodder crops and biomass
The fodder crops were sown into
paddocks that had been in a crop
phase and typically where annual
ryegrass had built up to a level
requiring a break for one to two years
for weed control. Most of the paddocks
were sown with a mix of non-legumes
and legumes (Table 1). The legumes

were included to improve the quality
of the feed for sheep as well as to add
nitrogen to the soil to benefit future
crops. In addition, the mix was selected
to provide carbon and nitrogen to feed
soil microbes to improve the long-term
fertility of the soil. Annual ryegrass
seed that germinated after seeding
the fodder crop added to the overall
biomass.
The paddocks had various seeding
dates relative to the break-of-theseason with some sown dry before
the break (Paddocks 3 and 4) and
some sown later after the break with
a knockdown or two. Nearly all of the
paddocks were spray-topped or hayfrozen during spring to control ryegrass
seed set. The one exception was the
tillage radish and vetch paddock,
which was spayed out in August and
then reseeded with other crops. After
the paddocks were desiccated they
were generally grazed with recentlyweaned merino lambs during late
October/early November. However, in
2015 the paddocks (Paddocks 3 and 4)
were crash grazing during the year with
ewes and lambs and the tillage radish,
oats and vetch paddock (Paddock 6)
was grazed with dry ewes.
Yields were related to season and
time of sowing (Table 2). The 2015
growing season rainfall was lower than
decile 1 contributing to the low yields
for the cereals and annual legume
fodder crops (Table 2). In comparison
the 2016 season was favourable for
crops and pastures, which resulted in
high biomass yields (oats and lupins
— Paddock 5 and the tillage radish
paddocks — Paddock 6). The different
rates of oats with lupins (Paddock 5a
and 5b) had little impact on the yield
of lupins. The low lupin yields were
due to frost and competition from the
oats and ryegrass. In general, the
most competitive legume was vetch,
competing well against cereals and
ryegrass. However, when weeds were
less of an issue French serradella also
did well.

Table 1. Description of fodder crops monitored during the Grain and Graze
project
Paddock
no.

Year

Description of fodder crop

1

2014

Late-sown field peas sown after knockdown, diuron and
trifluralin plus clethodim in crop

2

2014

Vetch (30 kg/ha) and oats (30-40 kg/ha) sown after two
knockdowns and hay-frozen in October

3&4

2015

Two paddocks sown with cereals, vetch, French serradella
& bladder clover, crashed grazed during the year, destocked over spring and spray-topped in October

5a & b

2016

Oats (sown at two rates, 30 and 60 kg/ha), lupins (40 kg/ha)
sown after two knockdowns & hay-frozen in October

6

2016

Tillage radish, oats and vetch sown on 3 April with one
knockdown, grazed and then sprayed out (two knockdowns
and trifluralin) to sow safflower and sunflower in early August
and sprayed with clethodim when ryegrass was flowering

Table 2. Total biomass, grain yields and composition of fodder crops
Paddock

Yield

1. Late-sown field
peas

Total 4.7 t/ha, approximately 1.5 t/ha grain

2. Vetch and oats

Total 7.0 t/ha including ryegrass with about 15–20% vetch,
limited formed grain

3. Cereals and
annual legumes

Total 3.3 t/ha on 1 September (26% cereal, 62% legume)
and 1.2 t/ha on 15 October after some grazing and spraytopping

4. Cereals and
annual legumes

Total 1.6 t/ha on 1 September (10% cereal, 40% legume)
and 0.7 t/ha on 15 October after some grazing and spraytopping

5a. 30 kg/ha oats
and lupins

Total 9.0 t/ha with 61% oats, 5% lupins and 34% ryegrass;
grain yields were 1.3 t/ha oats and 0.04 t/ha lupins

5b. 60 kg/ha oats
and lupins

Total 11.4 t/ha with 53% oats, 2% lupins and 45% ryegrass;
grain yields were 1.4 t/ha oats and 0.02 t/ha lupins

6. Tillage radish,
oats and vetch

Total 6.2 t/ha on 28 June (77% tillage radish tops & tuber,
19% oats, 14% vetchA, 27% subterranean clover and 36%
ryegrass)

A
The vetch was light green and stunted in some areas indicating a nodulation issue possibility related
to waterlogging or acidity
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Pasture quality and sheep production
For the field pea fodder crop (Paddock
1) feed quality analysis indicated the
crude protein (CP), digestible dry matter
(DDM) and metabolisable energy (ME)
were at levels likely to support moderate
livestock production(Table 3). However,
formed grain was approximately 30%
of the whole plant by weight. 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
only the grain, liveweight gain will be
high (>200 g/day) but once the grain is
exhausted the rest of the material will at
best just 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.
Merino lambs were used to graze the
field peas during summer. 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 the grain was the
main reason for the initial weight gain.
Once the lambs were obtaining most of
their intake from non-grain sources the
lower energy and protein would have
restricted liveweight gain.
The oat/vetch/ryegrass pasture
(Paddock 2) had sufficient
metabolisable energy to maintain young
stock but protein would be limiting
(Table 3). Sheep are likely to select
the vetch and this would support a low
liveweight gain (<50 g/day) in young
sheep, based on its higher energy value
and protein (vetch only analysis in Table
3). Sheep would also select the higher
quality components of the other species
which is likely to support some growth.
The oat and lupin fodder crop (Paddock
5) feed quality analysis indicated the
oat (grain, stem < 5 mm diameter
and leaf) digestibility, fibre content,
metabolisable energy and water soluble
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Oats and lupins fodder crop (Paddock 5)

Tillage radish fodder crop (Paddock 6)

carbohydrates were at levels to support
moderate livestock production (50-100
g/day). However, protein was low due
to the high biomass produced during
2016 (a dilution effect). The fodder crop
contained a small amount of lupins
(Table 2), which would meet the initial
requirements of weaners. Once the
lupins were consumed supplementation
would be required to achieve a weight
gain of >50 g/day. The ryegrass (3050% of the biomass) had the lowest
feed quality in this paddock and would
only maintain weight of young sheep
(assuming their protein requirement is
being met by supplementation).

that weight gain on the fodder crop
was just below what the feed quality
analysis indicated and the feed was
not as high quality as the green feed
from the perennials. Potential reasons
for lower-than-expected weight gain on
the fodder crop were that dam water
became fouled as the supply could
not meet demand and the lambs were
crutched during the period. Although
the lambs have been removed from the
fodder crop there is still feed available
and this will be grazed by ewes later in
the year.

The farmer weaned 1360 merino lambs
onto the oat and lupin fodder crop (67
ha, 20 lambs/ha, Paddock 5) during
late November 2016 and all were all
above 25 kg. He had a second mob
of 290 lambs (<25 kg), which were
weaned onto a perennial grass/lucerne/
subterranean clover pasture. After 60
days on each paddock the average
live weight for the mob on the fodder
crop was 34.0 kg with a weight gain of
36 g/day compared with ones on the
perennial pasture paddock, which had
an average live weight of 28.1 kg with a
weight gain of 97 g/day. As the animals
had different starting weights and
stocking rates, the data is not directly
comparable. However, it does show

The farmer who had a range of systems
that Grain and Graze examined
(Paddocks 1, 3, 4 and 6) has a decisionmaking framework based on improving
soil water holding capacity, health and
fertility and maximising leaf area. In
practical terms this means they try to
maintain groundcover all year round
(preferably green biomass) and use a
diversity of pasture species. The overall
aim is to increase productivity and fertility
of soil via soil microbes, overcome soil
constraints (acidity, hardpans) and to
reduce costs. In addition, they are trying
to reduce the use of clethodim as it is
one of few remaining herbicide options
to control annual ryegrass. Using a

Farmer’s comments and the future of
fodder crops

Table 3. Feed quality of fodder crops based on NIRS calibrations (numbers refer to paddock number see Table 1)

Attribute

1. Peas whole plant

2. Oat,vetch
and ryegrass

2 Vetch
only

5. Oat stem
and leaf

5. Oat grain
and husk

5.Ryegrass

DM (%)

88.8

93.2

95.0

90.6

94.1

89.9

ADF (%)

28.6

34.3

29.6

31.3

21.2

34.3

DDM (%)

66.0

59.4

63.5

64.4

69.2

61.4

ME (MJ/Kg DM)

9.7

8.6

9.3

9.5

10.4

8.9

CP (%)

12.2

7.4

16.4

4.6

6.7

5.4

NDF (%)

53.0

59.9

51.9

57.0

-

61.3

WSC (%)

-

11.5

14.2

23.6

-

20.9

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) Paddock 5 oat stem < 5 mm was tested for feed quality.

diversity of species also overcomes soil
type variation as different species have
different soil type adaptations and is
better for sheep productivity. This farmer
likes to experiment and the tillage radish
and safflower is an example of this. For
the systems that are very experimental
they only try small areas because of
the risk of failure. For example, the
safflower and sunflower were affected by
waterlogging and frost.
In addition to the systems outlined
in Paddocks 1, 3 and 6 this farmer
also has oat fodder crops for weaned
merino lambs, perennial pastures and
a paddock of millet sown after harvest.
They value oaten fodder crops because
it gives a lot of grazing days compared
to lupins or peas. They realise that
oats does not have sufficient protein
and energy to grow weaners rapidly
(>100 g/day) but they have a place at a
busy time of the year. They realise the
key is supplementation with lupins —
generally they only feed 50 g/day but
it should be around 150 g/day. Once
the fodder crops have been utilised the
weaners are moved onto stubbles. The
experiment with peas went well in terms
of weed control and sheep production
but had the potential to cause soil
erosion due to overgrazing. Therefore
this system will not be adopted. They
do not see lupins as a fodder option
because it is considered a cash crop
and lupin yield is variable; this year it
was frosted, last year it was too dry and

the year before they had record yields.
The system outlined in Paddocks 3
and 4 is one they have adopted on a
large scale. In early April 2016 they
spread 90 kg/ha of cereal grain over
200 ha and then direct drilled 8 kg/ha
Dalkeith subterranean clover. These
paddocks had been in a crop rotation
but were taken out due to a build-up
of weeds, mainly ryegrass. There had
been a germination of weeds from rains
in late March but only one paddock
had a knockdown herbicide. The
paddocks were not stocked until just
before lambing in June, single bearing
ewes were then stocked at 13.5 ewes/
ha for 60 days. The paddocks were
then spelled until late October when
they were grazed with weaned merino
lambs. These paddocks carried the
most stock of any of their pastures.
They did not spray-top as the merino
lambs prevented any ryegrass from
flowering. However, this option still
remains depending on the season.
In 2017 these paddocks will be sown
with a cereal to supplement the
subterranean clover which set seed
in 2016 and to stimulate ryegrass
germination, and then be grazed and
spray-topped. The following year (2018)
they will be returned to a crop rotation.
In paddocks that are coming out of
crop in 2017 they intend to dry sow in
mid-April (if there has been no rain) with
oats, Dalkeith subclover and forage
brassica or tillage radish. The forage

brassica has a tap root to break up
the soil and it may have an extended
growing season. In terms of species
they find Dalkeith the cheapest option
but will continue to grow vetch even
though it has limitations on acid soils
and other annual legumes depending
on cost. They will also experiment next
year with including lupins and faba
beans in their oaten fodder crop. The
main reason is to train the weaners to
eat lupins but also to add nitrogen to
the soil.
The farmer who has being trialing
oats and lupins (Paddock 5) had low
expectations of lamb growth rates given
the feed quality analysis. However, the
data he collected on weight gains has
given him confidence in the system. The
farmer had no losses in the paddock
and the lambs look better than past
years. It is a way of holding them while
he is busy harvesting. He has spent
no money on supplementary feeding;
the only cash costs were related to
seeding and hay-freezing but this cost
is spread over both the sheep and crop
enterprises. With some adjustments
to the system such as lambing and
weaning 2–3 weeks earlier and having
a better water source, he believes
greater weight gains can be obtained.
If weaning weights are > 30 kg he
believes they will perform better on the
fodder crop. He has also seen the value
of having lupins in the mix to train the
lambs to eat them and therefore making
11
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Table 4. Pros and cons of the more widely used fodder crop systems generally used for 1–2 years at the end of a
crop rotation to reduce the weed seed bank before going back into a crop rotation
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System

Advantages

Disadvantages

Fodder oats — system with a knockdown
herbicide at seeding, either oats only or with a
grain legume such as vetch or lupins (ranging
from a minor to a major component), little or
no grazing during the growing season, with a
spring weed seed-set control using herbicides
either early (minimal oat grain but improved
quality of crop biomass) or late (higher amount
of oat grain but lower quality of crop biomass).

High grain and biomass yields
can be achieved at low cost.
Lambs are easier to manage at
a busy time. Legumes improve
feed quality, increase soil
nitrogen and lambs are trained
to eat lupins. Crop topping and
hay-freezing maintains quality
of non-grain biomass. Vetch is
competitive.

Quality is not sufficient to grow lambs
at rates >100 g/day unless sufficiently
supplemented. Spraying to control
ryegrass seed set will reduce grain
formation and may not control all weeds
because of penetration problems due
to the high biomass. Lupin yield can be
compromised by competition.

Fodder grain legume (lupins or field peas) —
weeds can be controlled using a knockdown
herbicide at seeding, in-crop if required and
crop topping.

High-quality feed, which can
grow lambs >100 g/day.
Nitrogen input can support grain
yields or pasture production the
following year.

Yield is less than oats so less grazing
days are available. Lupinosis can be an
issue if there is summer rain. Grazing field
peas and to a lesser extent lupins can
result in a bare paddock. Lupin yields are
variable. Relative profitabilities of sheep vs
cash grain price needs to be considered.

Cropping pasture — cereals, pasture
legumes and sometimes fodder brassicas
sown dry or at the break of season with or
without a knockdown herbicide, ryegrass
seed set controlled with sheep and/or
spray-topping, grazed during the year but
generally destocked in spring to wean lambs
onto. Cereals often topdressed and smaller
seeds drilled after topdressing to obtain soil
coverage. System is often repeated in second
or third year but may only be with cereals.

Cereals grow rapidly so can
be a valuable feed source
with an early break. Seeding
stimulates ryegrass germination.
The combination of herbicides
and grazing is very effective
at reducing the ryegrass seed
bank. Legumes add feed quality
and nitrogen and regenerate the
following year.

If grazing occurs during the year then
the amount of biomass at the end of the
year will depend on the length of time it is
destocked and the growing conditions at
the end of the growing season. Therefore
the amount of biomass at the end of the
season is more variable compared to the
fodder oat system.

supplementation easier. He realises
that supplementation with lupins should
start earlier but it is difficult due to
harvesting.
In terms of weed control the farmer
knows he has reduced the annual
ryegrass seed bank although he
realises there are still weeds there given
the prolific germination of ryegrass in
2016. The management to reduce the
seed bank involved sowing TT canola
in 2014 followed by two fodder crops
(2015 and 2016) and TT canola in 2017.
In each year there has been cultivation
from seeding to stimulate weed
germination, at least one knockdown
herbicide and a spring control of
ryegrass seed set (i.e. a double knock).
In addition, there has been in-crop
control of weeds while in canola. He
would have preferred to have another
fodder crop in 2017 to reduce the incrop use of herbicides but the water
supply is insufficient for the number of
lambs. On another paddock in 2017
he will seed a fodder crop with either
a greater percentage of lupins relative
to the oats or a pure lupin stand. His
own experience with lupins and the
experience of neighbours with using
pure lupins as a standing fodder crop
have persuaded him that there is value
in having better feed to get greater
weight gains in his lambs. Another
advantage for a pure lupin stand is
in-crop control of ryegrass although
he is trying to avoid this. However,
disadvantages are that the paddock
becomes very bare after grazing and
there is a lower biomass available for
the lambs compared to oats. Therefore
he is likely to continue with a mix of oats
and lupins but reduce the rate of oats
relative to lupins.

One of the other farmers in the group,
who has grazed fodder crops in
the past, found oats does not give
sufficient growth rate in lambs. Oats
has the quantity but not the quality
and keeps the lambs alive but growth
is insufficient. The farmer runs a high
-erformance prime lamb enterprise and
during the past two years has been
joining lambs. Therefore he requires
a high growth grate to ensure they
become pregnant. In late 2016 he
grazed his ewe lambs on a lupin crop
(1.5 t/ha grain) just before it matured.
In early February 2017 a sample mob,
which had been on the fodder crop,
weighed 51 kg with a 42–64 kg range.
In general this is an acceptable weight
for joining but recent research indicates
that weight gain over joining is also
important to achieve conception. The
lambs initially ate anything green,
such as ryegrass, radish and lupin
leaves, before eating the lupin seed. An
additional advantage is the nitrogen in
the lupins is excreted onto the paddock
rather than being exported. In this
system lupins will be the last crop in
the rotation so the nitrogen input drives
pasture productivity the following year.
If required he will add to the ryegrass
pasture (that has built up over the crop
rotation) by topdressing cereals and
annual ryegrasses. He will sow another
lupin crop for fodder in 2017.

Conclusions
Fodder crops are used for multiple
objectives, which include both sheep
and crop benefits. Table 4 summarises
the more widely-adopted and tested
fodder crop systems. The farmers
in the group have different drivers
and therefore no one system suits
all. The farmers are also continuing
to experiment with fodder systems to
improve productivity and reduce the
cost of production.

More Information:
Consultant:
Perry Dolling, Department of
Agriculture and Food Western Australia
T: (08) 9821 3261
E: perry.dolling@agric.wa.gov.au
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The North Stirlings group consists of
farmers who farm approximately 60%
cropping, 40% sheep in terms of area,.
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 &
quality
• The impact of early, late and no
manipulation has on nitrogen (N )
Production and soil disease
During the 2015 season, three plots
in the same pasture paddock were
marked out as control, early spray (15th
June) and late spray (7th August). The
trial was repeated in 2016 in order to
strengthen and expand on the 2015
results. Four plots in the same paddock
were marked out as control, early spray
(15th June), mid-season spray (3rd
August) and late spray (30th August).
Both years, 0.1sqm pasture cuts
were taken from each plot just before
spraying and fortnightly thereafter,
until the end of the growing season.
Two cages were set up on each plot
as non-grazed areas for the pasture
cuts, moved to a representative area
of the strips each time a cut was
carried out, giving the pasture at least
a fortnight non-grazed before the next
cut. The cuts were analysed for dry
matter, crude protein and dry matter
digestibility.

test for cereal disease risk and nutrient
levels.

Results
Quantity of Feed
Graphs 1 & 2 show dry matter decrease
immediately after spraying, as the grass
dies off, in each case. Cold weather
in July and August 2016 prevented
any of the pasture from growing much,
so compensation from clover since
spraying was hindered. However, ewes
need 700-800kg/ha DM to maintain,
so all four of the plots in 2016 were
easily able to support them throughout
the season. This is in contrast to
2015, where all three plots were under
maintenance DM in mid June, when the
trial started, and the early sprayed plot
did not get up to maintenance DM until
August.

Quality of Feed
Protein level of feed is important as
it dictates how much sheep can eat.
Clover is higher in protein than grass,
so pasture manipulation leads to higher
protein feed, which sheep eat greater
volumes of, enabling them to eat more
and increase in weight faster. Graph
3 shows the crude protein results
in 2016. Feed protein percentage
increased significantly post spraying
as the proportion of clover compared
with grass increased. A similar pattern
was observed last season, although
all protein levels were higher over the
same period (18 – 30% crude protein),
possibly due to slower growth, in a drier
year.

The manipulation chemical used each
year was 0.4kg simazine, 75mL verdict,
100mL dimethoate. 70 litres of water
was added to this in 2016 (50 litres
was added in 2015) in order to achieve
better cover and kill.
Soil tests were taken in the summer to
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Both years of data have shown that dry

Graph 1 – DM 2015

Graph 3 – Crude Protein

Graph 2 – DM 2016

matter digestibility (DMD) does not
seem to be significantly affected by
manipulation, therefore pasture type,
although the manipulated plots have
slightly reduced DMD compared with
the grassy plots. Graph 4 shows the
2016 results. All of the plots follow the
same trend (other than the random
result on 19/08/16 for the late spray
plot, which had not even been sprayed
at this stage), suggesting that other
conditions have more to do with DMD.
Graph 5 shows the difference between
DMD of the control strip in 2015 and
2016, which was representative of
the general shape of line of each strip
each year. Graph 6 attempts to show
potential reasons for the difference in
DMD over the two years, comparing
it with rainfall, temperature and solar
exposure data. The shape of the rainfall
lines has the most in common with
DMD but is not conclusive.
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Graph 4 – Dry Matter Digestibility

Graph 5 – DMD Comparison between the last two years
of the Trial

Graph 6 – Climatic Data for the Same Period of Time

Impact of Manipulation on
Cereal Disease Risk and Soil N

Graph 6 – Climatic Data for
the Same Period of Time

As manipulation removes the grass
vectors of cereal disease, it was
expected that disease risk would
be reduced by manipulation. Graph
7 shows that take-all was the only
disease significantly affected by
manipulation after the 2015 season.
Risk for a following crop in the area
that was manipulated early was low –
medium, and in the control area was
high. Predicta B results are not yet
back for 2016 but it will be interesting
to compare.
Clover is a legume, which fixes
atmospheric N, so it was expected
that soil N levels would be higher in
manipulated plots. Bar Chart 8 shows
the levels of N (Nitrogen) found in soil
samples taken from each plot at the
end of the summer. They don’t show
any particular trend because there are
several different interactions affecting
the results.
• The N fixing bacteria on the clover
should have fixed N from the air,
which would be released into the
soil as the roots die back, either
because of grazing or at the end of
the growing season. Manipulation
allowed the clover to grow more
prolifically, so we would expect more
N from this source in the manipulated
plots. This may not have finished
happening by the date of the soil
samples (February).
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• N also comes from the break-down
of carbon, from all plants. The
breakdown of carbon into N takes a
long time (years) and requires N as
fuel to achieve, so the interactions
are complicated.

Graph 7 – Relative Disease Risk in Control and Manipulated Pasture, 2015

Conclusion:
2016 was a good year to manipulate,
as dry matter was high due to good
growing conditions (plenty of rain),
achieving greater than maintenance
ration for ewes even after manipulation,
before the clover had a chance to
compensate. The favourable growing
conditions reduced the difference
between spray dates, making any
of them suitable in 2016. However,
looking at 2015, the early August
spray shows the best results in terms
of keeping dry matter over the whole
period above maintenance ration.
Sheep do better on manipulated
pastures because clover is higher
in protein than grasses, enabling
higher feed intake therefore greater
weight increase. Clover is slightly less
digestible than grasses, being lower in
metabolisable energy, but this is outweighed by the increased intake of the
higher protein clover.
Soil test results were inconclusive for
the 2015 season trial and are not yet
available for this season. The theory
is that manipulation reduces cereal
disease risk by removing grasses,
which are generally carriers of the
same diseases that affect cereals.
Clover, which is allowed to spread
without competition from grasses
following manipulation, being nitrogen
fixing, should, in theory, increase soil
N levels available for a following crop.
However, other nutrient interactions
in the soil affect this and N levels vary
significantly over time so it is difficult to
separate out the clover root nodule N
and really demonstrate the N attributed
to manipulation.

Bar Chart 8 – Nitrogen levels in the three plots grown in the 2015 season

More Information:
Consultant: Edward Riggall, AgPro
Management
E ed@agpromanagement.com
M 0428 299 007
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The pro’s
and con’s
of using
Clearfield
Barley as
a cover
crop when
sowing
serradella
pastures

Trial results 2016

Aim:
Serradella is a useful pasture species
on the sandy soils of the West Midlands.
But it has two major weaknesses:
weed control (particularly radish and
capeweed) and a lack of early biomass
production. By sowing serradella with
a Clearfield Barley variety (Scope
or Spartacus) and using Clearfield
(Imidazolinone) herbicides both of these
weaknesses can be overcome.
The aim of this demonstration was to
highlight the pro’s and con’s of using
Clearfield Barley as a cover crop when
sowing serradella pastures.

Method:
The demonstration was conducted on
a deep pale yellow sand at the West
Midlands Group Main Trial Site on
“Glenruff”, west of Moora. It was sown
on the 13 May 2016 using a Cone
Seeder.
The four “seed” treatments were:
1) Spartacus Barley (80kg/ha)
2) Spartacus Barley (80kg/ha) +
Margarita Serradella (1kg/ha)
3) Spartacus Barley (16kg/ha) +
Margarita Serradella (5kg/ha)
4) Margarita Serradella (5kg/ha)
The three “herbicide” treatments were:
1) Control
2) 50g/ha Spinnaker (Post-Sowing PreEmergent – 13 May 2016)
3) 40g/ha Raptor (Post-Emergent – 7
July 2016)
All plots received 100kg/ha of Gusto
Gold (10N, 13P, 12K, 7.5S) at seeding.
The plots containing Spartacus
Barley also received 50kg/ha of Urea
at seeding. The plots containing
Spartacus Barley sown at the 80kg/ha
sowing rate received 100kg/ha of Urea
on 15 July, while the plots containing
Spartacus Barley sown at the 16kg/ha
sowing rate received 50kg/ha of Urea
on 15 July.
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The herbicide treatments were applied
as cross strips perpendicular to the
seeding treatments.
The trial was assessed for edible biomass
production (feed on offer >5cm in
height) on 15 July 2016 and again on 23
August 2016. The trial was mowed with
a lawnmower at 5cm height after each
biomass assessment to simulate grazing.

Results:
Edible biomass production at the first
grazing was highest in the treatments
with 80kg/ha of barley sown. The
treatment with 16kg/ha of sown barley
was only marginally less productive due
to increased tillering. The pure serradella
treatment did not produce any edible
biomass (>5cm) at the first grazing.
Edible biomass production at the
second grazing showed a similar trend
to the first grazing, with high rates of
barley slightly more productive than the
lower rate of barley. These treatments
were significantly more productive
than the pure serradella treatment. The
barley had bolted and reached ear
emergence, so the feed quality of the
barley would have been significantly
lower than the serradella.
The herbicide treatments had no
visual impact on serradella and barley
biomass production, and as the weed
burden was low and variable across the
plots, weed counts were not conducted.

Discussion:
This demonstration clearly showed that
by adding a small amount of barley
(16kg/ha) to serradella when re-seeding,
early winter feed for livestock can be
significantly increased. However, as the
photos from early September indicate,
the serradella growth in spring can
be held back due to competition from
the barley. Increasing the frequency
and intensity of grazing would help,
as would the application of a grass
selective herbicide to kill the barley in
early spring when feed is becoming
abundant. If the season was very poor,
the barley might be left to increase total
pasture production and groundcover for
summer.

Table 1: Edible biomass production (kg/ha) from each treatment at the first
and second grazing.
Edible Biomass
(kg/ha)
15/07/16

Edible Biomass
(kg/ha)
23/08/16

Barley 80g/ha

624

1632

Barley 80kg/ha + Serradella 1kg/ha

624

1940

Barley 16kg/ha + Serradella 5kg/ha

520

1460

0

320

Treatment

Serradella 5kg/ha

More Information:
Consultant: Phil Barrett-Lennard,
Agvivo
E: phil@agvivo.com.au
T: 0429977042

Figure 1: The 80kg/ha Spartacus
Barley plot immediately prior to
the first grazing on 13 July 2016.

Figure 2: The 5kg/ha Serradella
+ 16kg/ha Spartacus Barley plot
immediately prior to the first
grazing on 13 July 2016.

Figure 3: The 5kg/ha Serradella
plot immediately prior to the first
grazing on 13 July 2016.

Figure 4: The 5kg/ha Serradella
+ 16kg/ha Spartacus Barley plot
immediately prior to its second
grazing on 23 August 2016.
Note how the Barley has already
reached ear emergence.

Figure 5: The 5kg/ha Serradella
plot on 6 September 2016 regrowing rapidly after the second
grazing on 23 August 2016.

Figure 6: The 5kg/ha Serradella
+ 16kg/ha Barley plot had
significantly less serradella
biomass than the adjoining
pure serradella plot (right) on 6
September 2016.
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Nitrogen
fixation by
subterranean
clover in
southern WA

Trial results 2016

Key messages
• A 2016 survey of soil rhizobia at West
Kendenup indicates that the current
rhizobia strain is the most common
one in pasture paddocks with a
range of management histories
• The amount of nitrogen fixed by
subterranean clover in these pasture
paddocks was above industry
standards
• The major factors limiting nitrogen
fixation were legume plant density
and legume composition of the
pasture
• The type of rhizobia strain and the
percentage of nitrogen fixed had
relatively small impacts on the
amount of nitrogen fixed

Aims
Subterranean clover and its associated
rhizobial symbioisis may be under
stress as a result of current cropping
systems leading to sub-optimal
nitrogen fixation. These stresses
include greater frequency of crops, the
greater use of herbicides, increasing
soil acidity and infrequent use of the
latest rhizobial strain. The aim of the
study conducted with support from
Grain and Graze 3 and DAFWA was to
survey farmer’s paddocks to examine
the health of the nitrogen fixation
process.

Method
Twenty one farmer’s paddocks
were sampled over 6 different farm
businesses in 2016 in the West
Kendenup area (18 paddocks)
and Cranbrook (3 paddocks). The
paddocks were selected to obtain
diversity in rotation history, herbicide
use (particularly sulphonyl ureas and
Lontrel®), years since last cropped, resowing history and inoculation history.
The paddocks were visited twice with
the following measurements taken:
• Visual pasture composition, and
biomass in late winter/early spring
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and late spring (20 measurements
over the paddock)
• Subterranean clover nodule number
using a visual rating system (1-7
rating scale from low to high – Ron
Yates pers comm) in late winter/early
spring (10 measurements over the
paddock)
• Subterranean clover nodules for
rhizobia identification using the
MALDI-ID (Ziegler et al. 2012)
technique (in late winter/early spring,
2-3 nodules per paddock)
• Soil samples(0-10 cm) for chemical
analysis in late winter/early spring (20
samples over the paddock)
• Subterranean clover and ryegrass
shoots sampled in late spring for
nitrogen fixation measurement using
the natural abundance (Sanford et
al. 1993) technique (two samples
of each species, each sample
consisting of 10 sub-samples over
the paddock)
The total pasture biomass for each
paddock was estimated using the
Pasture from Space® Plus.

Results
Rhizobia strain
The current strain, WSM1325 was
found in 76% of the 21 paddocks
sampled (Table 1), including those
paddocks that had a mix of strains.
The current strain was released
commercially in 2003 although it had
been identified in subterranean clover
pastures in the 1980s. The current
strain was found in paddocks that had
been recently inoculated but also in
paddocks that had never been re-sown
or inoculated. Herbicides used in the
crop phase did not appear to have a
major impact on the occurrence of the
current strain. These results indicate
that in general the current strain readily
displaces older less effective strains
and it readily spreads via seed or
soil movement (machinery, vehicles,
livestock and dust). It is also tolerant to

a range of stresses commonly found in
modern cropping systems particularly
herbicides. However, there were
situations where it did not displace
older strains and the reason for this is
not obvious. The next most common
strain was CC275e (Table 1) which was
found in 29% of paddocks (including
mixed situations). This strain was used
commercially between 1974 and 1983.
One paddock (Bush north) had an even
older strain used commercially between
1961 and 1970 and one paddock
(Stack yard) had an exotic strain which
had never been released.

rhizobia strain averaged 4.8 (5 sites).
Other factors that potentially affected
the nodule rating for some paddocks
include waterlogging (Fat lamb) and
root disease (Mid-west three). The
paddock history including the amount
of herbicides used in the past did not
appear to affect the number of nodules
(Table 1 and Table 2).

Nodule number and nitrogen fixation
The nodule rating averaged 5.1 (1 to
7, low to high) equating to a moderate
number of nodules over the 21
paddocks in late winter (Table 2). The
range was from 4.1 (scarce) to 6.1
(adequate). The number of nodules was
slightly related (negatively) to inorganic
nitrogen levels, r2 = 0.18 but not related
to soil pH (Table 2). However, one of
the lowest nodule ratings occurred at
the lowest pH (Middle). The nodule
rating of the paddocks with the current
rhizobia strain averaged 5.2 (13
sites), the paddocks with a mix of old
and current rhizobia averaged 4.9 (3
sites) and the paddocks with the old

The percentage of nitrogen fixed
averaged 93% (excluding four sites with
unacceptable error) with a range from
81% to 100% (Table 2). The average
was higher and with a lower range than
found in the literature (average 81%,
range 29-100% across 74 studies,
Unkovich et al. 2010). The amount of

Table 1. Paddock history and rhizobia strain

Paddock name
HM4

2016

1

Rotation (P
pasture. C crop)

Herbicide use in most
recent crop phase (L
Lontrel, SU Sulphonyl
Urea)

Rhizobia

1 P:2 C

1 L, 1 SU

Current (WSM1325)

HM9B

2014

3

2-3 P:1 C

none

Old (CC275e)

Old house paddock

1960

>50

Long term P

none

Current (WSM1325)

Cottage

1960s

1

2 P:4 C

2 L, 2 SU

Current & Old (CC275e)

Fat Lamb

1960s

>50

Long term P

none

Current (WSM1325)

Across the Creek

2016

1

4-6 P:6 C

3 L, 3 SU

Current (WSM1325)

NNMH

1960s

>50

Long term P

none

Current (WSM1325)

Mid-west three

<2000

5

5 P:3-4 C

2 SU

Current (WSM1325)

Twin sister

<2000

2

3-5 P:5 C

2 SU

Current (WSM1325)

Bush north

2011

6

6 P:6 C

3 L, 3 SU

Current & Old (SRDI565)

South

2011

6

5-6 P: 6 C 6

3 L, 3 SU

Current (WSM1325)

Park Clearing

2006

10

10 P: 1 C

none

Current (WSM1325)

East

2015

2

5-6 P: 6 C 6

3 L, 3 SU

Current (WSM1325)

New dam

2016

1

5-6 P: 6 C 6

3 L, 3 SU

Current (WSM1325)

New dam2

<2002

1

1 P: 2 C

1L

Current (WSM1325)

House two

<2002

1

1 P: 2 C

1L

Current (WSM1325)

North River

<2009

6

6 P: 2 C

1L

Old (CC275e)

2005
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Long term P

none

Other (WSM2297)

<2006

1

7 P: 1 C

2 SU

Current & Old (CC275e)

Stack Yard
Fern Swamp

A

Year
innoculated

Consecutive
years in
pastureA

House paddock

<2006

9

Long term P

none

Old (CC275e)

Middle

<2006

4

7 P: 1 C

none

Old (CC275e)

Includes 2016

21

Bush  north  

5  

South  

28  

4.8  
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Pastures in the Rotation
Park  Clearing  

4.9  

4.9  

89  
A

5.8  

100   

5.0  

139  

80  

8.3  

221  

A

40  

3.6  

100  

5.1  

A

100   

72  

7.8  

185  

Trial results 2016

19  

45  

6.1  

100   

East  

5.3  

42  

New  dam  

5.6  

14  

5.8  

100  

46  

3.9  

79  

New  dam2  

5.3  

18  

5.7  

93  

72  

5.3  

112  

House  two  

5.1  

26  

5.9  

98  

77  

5.4  

106  

North  River  

5.2  

18  

4.9  

100  

51  

3.2  

83  

Stack  Yard  

4.9  

22  

5.1  

85  

40  

4.4  

115  

Fern  Swamp  

4.8  

32  

4.9  

90  

60  

6.1  

111  

House  paddock  

4.6  

24  

5.2  

89  

50  

5.8  

115  

Middle  

4.3  

40  

4.2  

99  

61  

6.6  

181  

A

  Due  to  errors  in  the  technique  the  %  of  nitrogen  fixed  was  >  100%,  and  was  therefore  assumed  to  be  100%.  These  
shoot nitrogen fixed averaged 139 kg/
Fig. 1. The relationship between the legume biomass and the amount of
sites  were  excluded  from  statistical  analysis.  
ha with a range from 79 to 221 kg/ha
nitrogen fixed for 17 paddocks (only includes data with acceptable error,
(Table 2). This was also higher than
   see Table 2)
in the literature (cf. 65 kg/ha) and with
a lower range (cf. 5-174 kg/ha). The
amount of shoot nitrogen fixed was
related to the amount of legume grown
(Fig. 1). One tonne of legume biomass
resulted in 20 kg of nitrogen fixed in the
shoots (Fig. 1) which is consistent with
Unkovich et al. (2010).

N	
  fixed	
  (kg/ha)

200
150
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y	
  =	
  20.365x	
  +	
  21.204
R²	
  =	
  0.60761

The legume biomass was influenced
by legume composition and the total
biomass grown. Some sites had low
composition (Table 2) due to low
density (first year pasture after crop)
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3.0

4.0

5.0

6.0

7.0

8.0

9.0
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Fig.  1.  The  relationship  between  the  legume  biomass  and  the  amount  of  nitrogen  fixed  for  17  paddocks  (only  includes  
Table 2. Paddock soil chemical analysis and legume nodule numbers, biomass and nitrogen fixation measurements
data  with  acceptable  error,  see  Table  2)  

Conclusion  

Total
inorganic
Legume
N fixed
pH
Nitrogen  fixation  by  subterranean  clover  in  the  West  Kendenup  area  appears  to  be  in  a  healthy  state  with  adequate  
N (ppm)
Nodule No.
N fixed %
Legume %
t/ha
kg/ha
Paddock name
(CaCl2)

nodule  numbers  and  above  average  percentage  nitrogen  fixed  relative  to  previous  studies.  This  held  across  a  range  of  
5.2
55
HM4
5.3
93
77
6.1
143
pasture  histories,  from  recently  inoculated  to  paddocks  inoculated  50  years  ago,  to  paddocks  that  have  been  cropped  
intensively  (including  high  use  of  herbicides)  to  those  with  long  phases  of  pasture  and  minimal  use  of  herbicides.  Most  
4.8
52
HM9B
4.8
100
64
5.5
177
paddocks  had  the  most  recent  rhizobia  strain,  even  in  paddocks  that  had  not  been  inoculated  with  this  strain  indicating  
4.7
40
Old house paddock
5.1
82
62
5.9
144
movement  of  rhizobia  via  animals,  vehicles  and  machinery.  Older  strains  of  rhizobia  did  not  appear  to  be  a  major  
5.1
22
Cottage
4.8
98
73
6.9
155
  
Fat Lamb
Across the Creek
NNMH
Mid-west three

30

4.1

81

74

8.6

197

5

10

4.8

97

41

4.2

137

5.1

36

4.8

100A

61

4.2

108

5

46

4.1

93

59

6.6

165

Twin sister

5.7

15

5.5

100

63

6.1

151

Bush north

5

28

4.9

89

45

5.0

139

4.8

22

5.8

100A

80

8.3

221

South

A

5.3

Park Clearing

4.9

19

6.1

100A

40

3.6

100

East

5.3

42

5.1

100A

72

7.8

185

New dam

5.6

14

5.8

100

46

3.9

79

New dam2

5.3

18

5.7

93

72

5.3

112

House two

5.1

26

5.9

98

77

5.4

106

North River

5.2

18

4.9

100

51

3.2

83

Stack Yard

4.9

22

5.1

85

40

4.4

115

4.9

90

60

6.1

111

Fern Swamp

4.8

32

House paddock

4.6

24

5.2

89

50

5.8

115

Middle

4.3

40

4.2

99

61

6.6

181

Due to errors in the technique the % of nitrogen fixed was > 100%, and was therefore assumed to be 100%. These sites were
excluded from statistical analysis.
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and competition from other species.
The total biomass grown was also
influenced by paddock characteristics
such as fertility and physical properties
(sand compared to sandy loams).

Conclusion
Nitrogen fixation by subterranean clover
in the West Kendenup area appears
to be in a healthy state with adequate
nodule numbers and above average
percentage nitrogen fixed relative to
previous studies. This held across a
range of pasture histories, from recently
inoculated to paddocks inoculated
50 years ago, to paddocks that have
been cropped intensively (including
high use of herbicides) to those with
long phases of pasture and minimal
use of herbicides. Most paddocks had
the most recent rhizobia strain, even in
paddocks that had not been inoculated
with this strain indicating movement
of rhizobia via animals, vehicles and
machinery. Older strains of rhizobia
did not appear to be a major limiting
factor for nitrogen fixation. However,
rainfall in 2016 was above average.
Drier conditions may interact with other
stresses on rhizobia such as long
phases of crop, soil pH and herbicides
to reduce the effectiveness of nitrogen
fixation. Re-inoculation, where it can
easily be included in management
operations (such as when re-sowing),
is a low cost strategy to ensure the
nitrogen fixation symbiosis remains
healthy.
The major limiting factor to the amount
of nitrogen fixed was the amount of
legume grown. Improving the density
of legume and reducing competition
from other species would increase the
amount of nitrogen fixed. If legumes
are a high proportion of the pasture
then this study shows that large
amounts of nitrogen can be fixed in
this environment in one year (>150 kg/
ha). Therefore this nitrogen needs to be
used by non-legumes to grow quality
pasture or to support crop production.

If the nitrogen is not used there is a risk
it can lead to a build-up of broad leaf
or grass weeds and contribute to soil
acidification if leached.

Key words
Nitrogen fixation, subterranean clover,
rhizobia

Acknowledgments
The author would like to thank the
participating farmers from Stirlings
to Coast Farmers and Landgate who
supplied the pasture biomass data for
2016. In addition, the author would like
to thank Dr Sofie De Meyer (Centre for
Rhizobium Studies, Murdoch University)
for reviewing the paper and conducting
the MALDIID rhizobia analysis (www.
maldiid.com). The references used in
the article are:
• Sanford P, Pate JS and Unkovich MJ
(1993) Aust. J. Agric. Res. 45: 165-81
• Unkovich MJ, Baldock J and Peoples
MB (2010) Plant Soil 329:75-89
• Ziegler D, Mariotti A, Pflu¨ ger V,
Saad M, Vogel G, et al. (2012) In
Situ Identification of Plant-Invasive
Bacteria with MALDI-TOF Mass
Spectrometry. PLoS ONE 7(5):
e37189. doi:10.1371/journal.
pone.0037189

More Information:
Consultant:
Perry Dolling, Dept. of Agriculture
and Food WA
E: perry.dolling@agric.wa.gov.au
T: (08) 9821 3261

23

Pastures in the Rotation

Flexible
approach
optimises
mixed system
opportunities
Operation at a Glance
Growers:
Stephen and Carly Beech, and
Clare and Michael Webster
Location:
Tenterden, Western Australia
Farm size: 1920ha (arable)
Average annual rainfall:
500–550mm
Soil type: Gravelly loamy sands
and sandy loams
Enterprise mix: Cropping
(cereals and canola), wool and
sheepmeat
Winter grazed stock numbers:
3690 ewes and 760 ewe
hoggets, winter grazed dry
sheep equivalent — 11.8DSE/ha
Major pasture species:
Subterranean clover (cv
Dalkieth), ryegrass and some
balansa clover.

Case study 2016

Key messages
• Flexibility and the willingness
to incorporate new ideas are
instrumental in managing challenges
such as weed burdens and enterprise
productivity and profitability.
• Annual pasture phases within a
mixed farming system support
integrated weed management
strategies and yields during the
cropping phase.
• Increased soil nitrogen the first year
after pasture boosts canola yields
and reduces the reliance on nitrogen
fertiliser.
• Incorporating oats into a first-year
pasture improves early-season feed
on offer.

Introduction
A focus on flexibility is supporting
enterprise profitability and sustainable
cropping and livestock production in
a mixed farming system in the Great
Southern region of Western Australia.
Clare Webster and her husband Michael
are farming alongside Clare’s parents
Stephen and Carly Beech on the family’s
1920ha mixed farming operation at
Tenterden, WA. During 2016 they
cropped a total area of 1390ha (490ha
canola, 520ha barley, 320ha of wheat
and 60ha oats) with 520ha of pasture
(main sub-clover, balansa and ryegrass).
In addition to their cropping operation,
the family runs a sizeable wool and
sheepmeat enterprise. During 2016 they
joined 1600 Merino ewes to Merino rams
and 1300 Merino ewes and 790 firstcross ewes to terminal breeds. They
also ran 760 ewe hoggets.
The cropping rotation generally consists
of two years pasture and four years
crop (one year of canola followed by
one year of cereal, although this is
flexible), although Clare indicates some
paddocks have as little as three years
pasture and as many as six years crop
— crop length is mostly dependent
on weed burden. All crops are sown
between April and May with harvest
occurring between November and
December.

24

Flexible approach ensures
optimal results
The family constantly evaluates their
options, looking for better ways to
optimise their overall enterprise
performance. While a canola–wheat
rotation is currently the norm, they are
trialling a cereal-on-cereal approach to
improve gross margins — either wheaton-wheat or wheat following barley.
According to Clare weed control is a key
focus at the moment. One option the
family is discussing is spray-topping their
pastures for two years in the lead-up to
the cropping phase (rather than just one
year), although they are concerned this
approach may impact on valuable clover
seed set, even though the spray will be
carried out late in the season.
In more recent years the family has
introduced spraying under the canola
swath and burning the canola in the
head row to control weeds. They are
also looking to increase the rotation
of canola varieties in their cropping
systems — from Clearfield to TT to
Roundup Ready — to broaden the
range of herbicide options.
Other approaches being considered
include keeping some paddocks in crop
for longer and some pasture paddocks
in pasture for longer. The thought is
that a greater focus on weeds will
result in longer crop phases, which will
improve overall profitability as there
are increased costs when alternating
between pasture and crop and vice
versa. For example, Clare suggests the
first crop after pasture has more weeds
than crop after crop.

Pasture productivity under the
spotlight
The focus is not all on the cropping side
of the operation — Clare indicates the
family’s involvement in the Stirlings to Coast
Farmers/Grain and Graze pasture trial is
encouraging them to look at ways they
can boost their overall feed production
while delivering soil nitrogen benefits to the
subsequent cropping phase.
Pastures are predominantly sub-clover
based, with some balansa clover and
ryegrass in the mix. According to Clare,

canola after pasture always out-yields
canola after cereals, which she says is
partly due to nitrogen build-up in the
soil. Soil tests on nitrogen in the soil
are above 40ppm after pasture, which
is higher than after crop. This legume
nitrogen benefit equates to about 20kg
of urea/ha less nitrogen required in a
crop following pasture, compared with
crop after crop.
Clare’s observations are supported by
paddock surveys carried out by Grain
and Graze researcher Perry Dolling.
During 2016 Perry surveyed four
paddocks at Beech Banks to investigate
nitrogen fixation as part of a larger
pasture survey. One of the paddocks
Perry sampled was a first-year stand of
pasture sown to Dalkeith sub-clover. The
paddock contained 77% legume and
produced 6t/ha of legume dry matter.
This resulted in 140kg of nitrogen fixed
during the year, emphasising the ability
of legume pastures to provide nitrogen
for future pasture and crop production.
In addition to supplying valuable
nitrogen, Clare indicates the pasture
phase also allows the cropping paddock
a much-needed rest — the family finds
they can’t go more than six years in crop
without significant impacts on yield.
There are also bonuses heading back into
the pasture phase, with the regrowth of
spilt grain from the previous crop boosting
feed levels in the first pasture year.

Exploring options
After seeing some impressive trial
results with Arrowleaf clover in the
pasture trial they hosted, the Beech
family sowed two paddocks to Arrowleaf
clover during 2015. Although a heavy
weed burden lead to the failure of the
new pasture, Clare indicates they are
still keen to explore options, similar to
Dalkeith sub-clover, but which offer
more productivity. The family is keen
to find a legume with early growth to
deliver feed during May, June and July
when ewes are lambing.
The current approach to pasture
establishment is to sow Dalkeith subclover, at 10kg/ha into a first-year
pasture after crop at a cost of $40/ha.
In some paddocks the family also sows

50kg oats/ha to improve early food-onoffer. Clare suggests they are looking
to expand their use of oats into their
pastures to improve productivity and are
considering the place of other legumes
in their system.
Pastures are sown at the break-ofseason, during April, which has been
into moisture in the last three years.
The family has been establishing pastures
using a disc machine since 2013 to
reduce the soil disturbance and minimise
the damage to any plants that have
germinated. Previous to using the disc
machine on their pastures they had been
top-dressing the clover during autumn.
In the first and second year pastures
broadleaf weeds (radish and capeweed)
are controlled by spraying in July. For
those paddocks returning to crop a
late-season spray-top with glyphosate is
used to control ryegrass seed set.
Pasture paddocks are locked up as
much as possible at the break-ofseason. The sheep during this period
are grazing paddocks that will into crop
the following year.
By June the sheep have moved from
the paddocks going into crop into the
pasture paddocks, so a bank of feed is
required. Sometimes sheep are stocked
onto second and third-year pastures
during May, depending on the season.
Ewes are set stocked for lambing.
Before and after lambing large mobs
(400–1000) are rotated between
paddocks. The number in the mob
depends on paddock size and the type
of sheep (young or older stock).
During summer sheep graze the stubble
paddocks with the pasture paddocks only
lightly grazed, if at all, to maintain sufficient
groundcover to prevent wind erosion.
Grain and hay is fed to the ewes from
January to April in most years.
The family is always open to new
varieties and new ideas that will help fill
any feed gaps. During 2015 they sowed
a paddock of sorghum during late
September into low-lying areas. There
was a lot of growth by February/March
2016 and the 16ha paddock carried 700
wether lambs for three weeks.

Dual-purpose flock offers
flexibility
As well as spreading risk across their
cropping enterprises, the family has a
dual focus when it comes to their sheep
enterprise.
The Merino lamb long-term average
marking rate is 88%, although it has
been above 90% during the past two
years due to a greater focus on the
condition of the ewes at joining.
First-cross ewes have averaged 130%
marking during the past three years.
Shearing is carried out at the end of
January, lambing during July and
weaning during late October.
Where possible, lambs are weaned onto
pastures where the ryegrass is flowering
as they seem to do better.
Merino wether lambs are sold either as
light air-freight lambs (>3 condition score)
to a processor aiming for a 14kg dressed
weight, or as stores (<3 condition score)
to other sheep producers.
About 50% of crossbred lambs are sold
during November and the rest between
December and March. Some of these
lambs (>43kg liveweight) are sold as
trade lambs to processors, and the rest
as stores (35–43kg) to a feedlot.
Cast-for-age ewes are sold during
February for mutton after shearing.
Merino ewe hoggets are classed (for wool
quantity and quality, and constitution)
before shearing and the better sheep are
mated to Merino rams with the inferior
sheep mated to terminal rams.
The Merino portion joined to terminals
also includes any sheep that did not get
pregnant the year before. This mob can
be sold to allow more pasture for the
remaining mobs if seasonal conditions
are below average.

More information
Perry Dolling, Research Officer
Department of Agriculture and Food,
Western Australia
E: perry.dolling@agric.gov.wa.au
P: (08) 9821 3261
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Pastures in the Rotation

Legumebased
pastures
drive
low risk
cropping
system

When Grass Patch producers Paul and
Tanya Letto took over the reins of their
property from Paul’s father, Tony in
2010 they did so believing that a mixed
phase farming system was a good
approach for the property’s soil type
and climate.

Operation at a Glance
Farm Name:
Allannaluke Farms

Paul had seen his father successfully
crop and run stock on the property
since its purchase in 1980 through
a number of seasons where annual
rainfall was in the vicinity of 350mm and
timing of rainfall events was variable.
Spring-time frosts were also a feature,
although not with the severity more
commonly experienced on properties
further north. In Paul’s mind it was
rainfall variability that was the biggest
risk to the success of his business.
He was keen to pursue a farming
system that minimised nitrogen input
costs, while achieving maximum crop
production, yet still offering sufficient
flexibility to adapt to each year’s
season, as rainfall conditions unfolded.

Farm Size:
5,200ha

Medic Preferred Legume
Pasture Option

Location:
Grass Patch, 75km North of
Esperance
Av. Annual Rainfall:
350mm
Predominant Soil Type:
Circle Valley loam over clay
Enterprise Mix:
1/3 Legume based pasture,
2/3 Cereals Rotation: Wheat,
Barley, Pasture, Wheat,
Pasture
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Case study 2016

Paul settled on an approach in which
legume-based pastures were used
to produce enough soil nitrogen
to ensure a wheat crop seeded in
the following year could be grown
with a base nitrogen rate of 15kg/ha
applied at seeding, and in the second
consecutive year of crop with the
application of 40kg/ha at seeding and
an additional 30L/ha of Flexi-N during
tillering if rainfall was above average.
He also required sufficient feed for
stock.
Medic was Paul’s legume of choice as
it was well established on the property
and had proven itself as a low cost,
self-regenerating feed and soil nitrogen
source year in, year out. To take full
advantage of the soil nitrogen supplied
by medic Paul adopted a 5 year
rotation consisting of medic followed
by wheat, followed by medic, followed
by wheat, and then finally followed by
barley. In effect, he adopted a rotation

in which 3 crops were grown in 5
years. Each year the property’s arable
hectares were divided in to a 40%
medic pasture, 40% wheat and 20%
barley ratio.
This approach proved successful for
a few years until in 2013 he started to
suspect that his medic pastures were
not quite delivering the soil nitrogen
levels that DAFWA researchers had
indicated was realistic for him to
expect. Inspection of medic roots in
the winter and spring of 2014 revealed
that nodulation was poor and that not
all of the nodules present were active.

Legumes Need a Boost
After considering what to do, in 2016
Paul trialled re-inoculation of his
medic pasture in a 300ha paddock
with Alosca dry inoculant to stimulate
nodulation. He applied the inoculant
with a spreader in autumn prior to
seedling emergence and relied upon
rainfall to wash it in. Medic in the
treated paddock did appear to have
active nodules in spring and this has
given him the confidence to make
plans to re-inoculate a further 1200ha
in 2017. The success of the inoculant
application technique and rate used in
2016 will be evaluated after soil nutrient
testing in autumn 2017 and when the
paddock is in its next pasture phase
and the plants are hopefully again
producing active root nodules.
The 2016 growing season also
heralded implementation of another
legume pasture phase first for Paul
as he responded to a second medic
performance problem he had not
encountered before in two of his
paddocks, totalling 230 hectares.
These paddocks had been sown to
barley in 2015 and were in the last
year of his 5 year rotation cycle, having
supported wheat in 2014. For the first
time in his experience medic had not
regenerated.
Pondering with his agronomist how
to respond to this failure in medic
regeneration, but clear on his belief in

Triticale/Vetch mix 4 weeks after seeding

Mixed-phase producers from the lower rainfall regions of the Esperance Port Zone view
Paul & Tanya Ietto’s triticale/vetch mix and discuss legume-based pasture options

a legume driven 5 year rotation, Paul
decided to sow a triticale/vetch mix in
to these paddocks in late-May. His
objectives were to provide stock feed
for 2016 and soil nitrogen ready for use
by a wheat crop in 2017. He was also
keen to take the opportunity to address
the large fleabane and stemless thistle
germination that had occurred following
good autumn rainfall.

rate to 7 DSE. Stock remained in
the paddocks at this stocking rate
for another 4 weeks until they were
removed for 7 days while the paddocks
were sprayed with Glyphosate and
2,4-D Ester and the grazing withholding
periods for these chemicals were met.
The same stock were then reintroduced
to the brown manured paddocks for a
further 8 weeks of grazing, taking them
through to mid-December.

Cereal-Legume Mix Trialled
To begin, Paul sprayed the paddocks
in mid-May 2016 with Glyphosate and
Oxyfluorfen to knockdown weeds.
Seeding followed 10 days later using
an air seeder to drop 40kg/ha of
Languedoc vetch seed coated in Group
E inoculant and 30kg/ha of Tuckerbox
triticale seed on to the ground. A
2-way disc plough was then used to
incorporate the seed into the soil. This
seeding technique was employed as a
way to deal with the heavy stubble load
left in the paddocks following a high
yielding barley crop in 2015.
Vetch and triticale germination was
even and immediate, reflecting
good soil moisture conditions, and
the paddock was ready for grazing
by 2300 lambs and 300 wethers,
constituting a stocking rate of 10.2
DSE, six weeks later. The stock stayed
in the paddock continuously for the
next 10 weeks until 1000 wether lambs
were sold, reducing the stocking

Production Benefits Realised
Paul was pleased with the range of
outcomes achieved for his business
by seeding a cereal-legume mix into
paddocks in which medic had failed to
regenerate. They included:
1. An increase in stock carrying
capacity of 215%, averaging
8.45DSE over a 22 week period
from mid-July to mid-December
compared to his more usual rate of
2.7DSE, which is achieved with the
use of barley crop grazing.
2. Sheep were maintained in good
condition throughout the entire
grazing period, those sold in
September achieving a good price.
3. The number of active nodules
present in the vetch roots when
investigated in September 2016 was
high so Paul is looking forward to
seeing the extent of benefit his next

wheat crop derives from the vetch
roots’ nitrogen fixation.
4. Stock were maintained in their good
condition following removal from the
triticale/vetch paddocks in midDecember by moving them onto
medic pasture paddocks that had
been spelled while stock were in the
seeded paddocks. The opportunity
to spell these pastures resulted in
a large bulk of dry medic vine and
pods ready for summer grazing.
5. Good weed control was achieved
in the two paddocks seeded to
triticale and vetch through the
pre-seeding knockdown and brown
manure spraying. Paul also took
the opportunity to improve the
effectiveness of grass weed control
in the spelled medic paddocks
by applying an in-season grass
selective spray while stock were
grazing in the triticale/vetch
paddocks.
Given these results, Paul won’t hesitate
to employ this approach again if faced
with poor medic regeneration in the
future.

More Information:
Consultants:
Greg Warren and Michelle Handley
E: greg@farmandgeneral.com.au
M: 0428 720 888
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Pastures in the Rotation

Pastures
- a great
opportunity
to set up
clean,
disease free
paddocks
for crops
Name:
Tim O’Meehan
Location:
Borden, North Stirlings
Farm Size:
4000 ha
Enterprise Mix:
70/30 crop/sheep
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Case study 2016

Even with 70% of the O’Meehan’s
business focused on crop, quality
pasture is still a vital ingredient to the
success of this farming enterprise.
The O’Meehan’s run a mixed farm of
approximately 4000 ha in the North
Stirlings area 3,100 of which is arable.
To boost their crops production and
to run their 2300 ewes there is an
emphasis on growing excellent clover
driven pastures.
There is much variation in the pasture
crop rotations ranging from one in one
out to some paddocks in continuous
crop that have been cropped for up to
30 years.
In recent years some of the longer
rotation paddocks have faced
increasing pressure from weed
numbers, disease and nutrition. To
combat this Tim has shortened the
rotation and sown them down to clover.
Managing these paddocks and other
paddocks that have come out of crop
is not a passive exercise, the pasture
paddocks in fact have several roles to
play in ensuring the short term success
of the paddock and the sustained
success of the rotation.

Tim broke down the benefits of pasture
for both sheep and crop elements of
his business as follows:

Sheep
• The primary role of the paddock is
to feed the sheep- if a good clover
base is present then this can be
enhanced to improve pasture/clover
quality and improve growth rates for
lambs and ewes in the spring. Tim
also observes clover burr making
up a major component of the sheep’s
summer ration
• In season manipulation of pasture
also enables spray topping to be
delayed till several weeks later in the
season, providing a longer growing
season which is important for all
classes of stock.
• Having paddocks manipulated of
Barley and other aggressive grass
seeds also gives greater flexibility
with regards to paddock movements
as grass seeds can be are terrible
for lambs eyes and skins and also
increases Vegetable Matter in wool.

Crop

Sustainable rotation

• A pasture phase is an excellent
opportunity to clean up a paddock
to get it back into crop, Tim is a big
believer in manipulating grasses and
broad leaf weeds out of clover , in
particular barley grass.

• A well set up pasture (Tim sows
sub clover at 10kgs & 70 kgs
compound fertilizer) and one that’s
well managed will perpetuate for a
long time. Tim has many paddocks
that come out of 3 or 4 years of
crop and do not require reseeding.
This saves time and money. Tim’s
pasture manipulation not only drives
production but it also ensures good
seed set which drives production
through the cropping rotation. The
delayed spray topping also enables
for better seed set to be achieved.

• Nitrogen- Timely manipulation
increases clover domination of
pastures which gives the opportunity
for good nodulation and nitrogen
production
• Disease reduction- early & midseason removal of grasses can
reduce the pressure of crop diseases
such as “Take all”.

• For some, pastures are a necessary
evil to be endured while awaiting the
next cropping faze. However, Tim
sees pastures as a key chance to not
only provide good quality feed for
sheep but a great opportunity to set
up clean, disease free paddocks for
crops while reducing nitrogen costs
that combine to provide a robust
profitable business model. Far from
a necessary evil they are in fact the
keystone to the success of the mixed
farm system.

More Information:
Consultant:
Edward Riggall, AgPro Management
E: ed@agpromanagement.com
M: 0428299007
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Rationale:

Aims:

With the focus in the sheep industry
moving toward meat and higher
lambing % the attention has been
turned to increasing survival rates,
mainly in multiple bearing ewes.

• To determine if ewes grazing crops
improved half a CS over non-crop
grazing ewes

The main driver of lamb survival
in multiple bearing ewes are lamb
birth weight, which is driven by ewe
condition at lambing. Ideally multiple
bearing ewes will be at least half a
condition score higher than their single
bearing counterparts.
Another factor is mob size. The current
recommendation of lambing multiple
bearing ewes in mobs no bigger than
150. This poses a problem for most
farmers as they simply don’t have
enough small paddocks to run the
multiple bearing ewes in. As a result a
large proportion of sheep farmers don’t’
scan and separate their singles and
twin mobs.
Grazing crops with multiple bearing
ewes would go some way to solving
this problem.
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• To determine if there were any
differences in lamb survival between
ewes on grazing crops and nongrazing crops.
• To quantify any difference in growth
rates between mobs at lambmarking.

Methodology:
SHEEP
Selected from whole farm scanning of 650
ewes.
300 Multiples - 46 %
32 Dries - 5 %
318 Singles - 49 %
Mob of mixed aged ewes total 150.
Mated from 3rd Mar – 11th April – 39 days.
Scanned multiple.

CROPS

RE-SEEDED PASTURE

55ha Williams oats
Sprayed early May 1.5l
Roundup.
Sprayed 14th May 1.0l Spray
Seed.
Seeding finished 19th May.
80kg Williams Oats.
100kg Agras.

7 Ha.
Seeded mid-April.
Koji pasture mix. (Clover, ryegrass, oats and
some Kikuyu)

5th June
All inoculated with Cydectin Ewe Guard
All drenched with KeyMin, Mineral drench.
29th June
ewes CS 4.25 Av
(All just fat – one sheep 3.75).

Spelled for a couple of weeks before the
sheep went in on the 29th June. Approximately
1500 – 1800 kg DM/Ha

Sheep randomized.
74 Multiple bearing ewes onto 55ha oats.
76 Multiple bearing ewes onto 7ha resown
pasture.
Crop early tillering
9th August
Sheep out of crop
10th August
Lambs marked
Lambs weighed
Ewes condition scored

Results:
Crop

Re-sown Pasture

Ewes in (day)

74

76

Ewes out (day)

72

74

Lambs marked

123

125

Lambing %

166

164

14.53kg

14.38kg

6.1-21

5.8-22

Ewe CS in

4.25

4.25

Ewe CS out

4.23

3.67

3.5-4.7

2.5-4.7

Lamb weight
Variation (in lamb weight)

Variation (Ewe CS)

Lambs from the reseeded pasture were visually bigger and looked “healthier”. Yet weighed the same.
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Pasture and crop was cut mid way
through grazing to get some numbers
on digestibility. This was analyzed by
Dr Susan Low from Curtin University.
Some ungrazed crop was cut to get
an estimation of what the sheep were
actually consuming and then the
grazed crop and pasture was cut
(approximately the top 25 – 30 mm).

Conclusion:
The two Grain and Graze trials I’ve run
in conjunction at the Zadow’s property
are not very “scientific” (there are too
many holes in the data). However
we can draw some valid conclusions
from the observations and the
measurements made.
• Multiple bearing ewes grazing
crops over the lambing period will
have around a half condition score
advantage over their compatriots who
graze pastures over the same period.
• There appears to be no advantage to
lambing percentage or lamb growth
rates in grazing crops over the
lambing period.

Discussion:
In both years (2014 and 2016) (See
Grain & Graze 3 trial booklet for
2014results) there was an advantage of
around 0.5 CS to the crop grazing ewes,
this year the pasture was resown with
oats in the mix so it could be argued
that the pasture was similar to the crop
but the stocking rate was higher.
Counter intuitively, there was no
advantage in lambing % to the crop
grazing ewes.
When we analyse this it’s not surprising
as the main driver to lamb survival is
birth weight, which in turn is driven by
ewe condition score at lambing. The
ewes in both groups had a very high
CS at lambing (4.25) so on reflection
the result is in line with expectations.
Even though there was a 0.5 CS
advantage to the crop grazing ewes
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Results from the digestibility analysis are as follows:
IVDMD%*

est ME (MJ/kg DM)#

Ungrazed crop

71.1

10.6

Grazed crop

61.1

9.4

Pasture grazed

64.6

9.5

IVDMD = in vitro dry matter
digestibility Method 1.7R AFIA
– Laboratory Methods Manual
Ver8 (Australian Fodder
Industry Association)

# est ME Method 2.2R
AFIA – Laboratory Methods
Manual Ver8 (Australian
Fodder Industry Association)

at marking there was no difference
in lamb growth rate. The lambs from
the pasture in both years looked to
be bigger and healthier. It leads us to
contemplate whether the ewes on the
crop are not getting a “balanced” diet /
nutrients. More research work is being
undertaken on this area.
In both years we have seen the crop
grazing ewes only graze a portion of
the paddock leaving the rest virtually
ungrazed. In 2016 Zaddow’s observed
that on the first two days the sheep
wandered around the whole paddock
then settled in one third, which was
grazed evenly leaving the other 2/3
completely untouched. So by inference
the 2/3 would have no yield increase/
decrease and only the 1/3 that was
grazed would potentially have an effect
on yield.
If we extrapolate these numbers to
a whole farm system there are some
questions raised:
• In a whole farm livestock system
how much is 0.5 of a CS worth in
the following year in increased
conception?
• Is the crop only diet short in nutrients
and if we rectify that through
supplementation will we see an
increase in lamb growth rate?
• In the trials, in both years, we have
had small mobs, far less than the
recommended upper level of 150
for multiple bearing ewes. In a farm
situation it is difficult for most people

to achieve this, so maybe our survival
rates don’t really reflect the on farm
reality.
• What are the implications to lamb
growth rates post marking if the
pastures they would have otherwise
been grazing over lambing are
spelled by grazing crops, and after
marking they return to grazing higher
FOO levels than otherwise would
have been the case?

More Information:
Consultant:
Joe Young
E: youngs4@bigpond.com
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Background
Crop grazing has gained momentum in
the Esperance Port Zone as a way of
increasing return per hectare. There
is an understanding that grazing crops
can increase winter stock carrying
capacity while maximising arable
hectares available for crop production,
and barley is viewed as the grazing
cereal of choice. To maximise the
returns achievable it is important to
select barley varieties that can be sown
early enough to ensure livestock feed
is available in the late May/June period
when pasture production is low. It’s
also important that livestock husbandry
and paddock selection is pre-planned
to ensure crop feed availability and
stock movement needs are aligned to
exploit this feed resource fully.

Aims
This trial seeks to:
• Determine the grazing value (DSE
grazing days per hectare), grain
yield and grain quality of March
sown Urambie and April sown Oxford
barley when grazed in winter.
• Follow the animal husbandry
considerations involved in utilising
the cereals as a planned winter feed
resource as opposed to a dry start
winter feed gap filler.

Trial Design
An in situ variety trial was undertaken
at “The Oaks”, a 5000ha mixed-phase
enterprise at Dalyup, 30km west of
Esperance. The property experiences
an average rainfall of 500mm and the
predominant soil type is acidic (pH 4.24.8) sandy gravel over clay.
A 71ha paddock of Urambie winter
barley was sown on 21st March 2016,
at 80kg/ha, using a Morris Air-Seeder
with knife points and press wheels
after 80mm of rain had fallen. A
second 96ha paddock of Oxford longseason spring barley was sown on
19th April, the earliest seeding timing

recommended for this variety, at a rate
of 80kg/ha using the same equipment.
At seeding 80kg/ha Agstar Copper
and 2L/ha Trifluralin were applied to
the Urambie paddock followed by 45L/
ha Flexi N and 1L/ha Jaguar + 350ml/
ha MCPA LVE 570 on the 9th June, and
80kg/ha Urea on the 30th June after
stock removal. An additional 750ml/
ha Tigrex + 150ml/ha Prosaro + 4gm/
ha Ally + 125ml/ha Alpha-cypermethrin
were applied on the 1st July.
In the Oxford paddock 80kg/ha Agstar
Copper, 2L/ha Boxer Gold and 50L/
ha Flexi N were applied at seeding
followed by 100kg/ha Urea on the 27th
June. On the 30th June 750ml/ha Tigrex
+ 150ml/ha Prosaro + 125ml/ha Alphacypermethrin were applied, as was
150ml/ha Prosaro + 125ml/ha Alphacypermethrin on the 11th August.
Each of the treatment paddocks were
grazed by sheep in June (see Table
1) with an area in each treatment
paddock fenced off with temporary
electric fencing to exclude grazing. At
harvest three header runs of the same
length were harvested and weighed
with a weigh trailer in the grazed and
ungrazed areas of both the Urambie
and Oxford trial paddocks and average
yields calculated.

Results
The Urambie barley paddock was at
early-tillering, and therefore ready for
stock grazing, by the beginning of May
but stock were not introduced until 26th
May 2016 when the crop was at midtillering (Table 1). This 3 week delay
in initiating grazing resulted from the
trial host not needing the feed until late
May coupled with his desire to have
this mob’s lambing complete before
their introduction to the paddock. The
Oxford barley was ready for grazing by
the last week in May but sheep were
not introduced until 3rd June 2016 as
the trial host was keen to have lamb
marking completed for this mob before
introduction to the paddock (Table 1).
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Table 1: In Season Stock Movements
Variety

Date

Crop Growth Stage

Activity

Urambie

26/5/16

Mid-tillering

922 ewes + 695 lambs introduced. Hay provided

Oxford

Grazing Period

3/6/16

Stock removed for lamb marking, walked 500m to yards; no
hypocalcaemia evident

5/6/16

Stock returned to paddock from yards; no signs of
hypocalcaemia

9/6/16

Stock removed to adjacent paddock for spraying and
fertiliser application in Urambie paddock

16/6/16

Stock returned to Urambie paddock after Grazing
Withholding Period (GWP)

8 days

4 days

30/6/16

GS 30

Stock removed

14 days

3/6/16

Mid-tillering

662 ewes + 912 lambs introduced (after Boxer Gold GWP).
Hay provided

24/6/16

GS 30

Stock removed

21 days

Table 2: Grain Harvest Results

Variety
Urambie

Oxford

Treatment

Yield
(kg/ha)

Hectolitre
Weight
(kg/hl)

Screenings
(%)

Protein
(%)

Colour

Gross Return
($/ha)

Grazed

4051

66.3

12.7

9.9

56

$733.20

Ungrazed

4115

65.2

9.2

10.4

57

$744.70

Grazed

5185

68.1

3.5

10.9

55

$938.50

Ungrazed

5210

65.9

5.3

10.9

55

$943.10

Note: Both varieties are feed varieties. Feed barley price = $181/tonne FIS

The stock movements recorded during
the trial were coupled with the following
pre-sowing planning:
• Lambing timing was moved forward
by 1 month in 2016 with the intension
that lambing would be over before
stock were put on to the crop for
grazing to ensure lambing ewes and
new lambs did not require movement
from paddock to paddock.
• Stock in the Oxford paddock
were set stocked for 21 days. To
achieve this, lambs in this mob were
marked before they were introduced
to the paddock. This was not
achievable for the mob introduced
to the Urambie paddock but the
paddock was located only 500m
from the sheep yards thus ensuring
lactating ewes in this mob, which
are vulnerable to hypocalcaemia if
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forced to exert themselves too much,
did not have to walk long distances.
• Grazing Withholding Period
considerations were required as
Boxer Gold was the preferred
herbicide at seeding time in the
Oxford paddock and it has a GWP
of 7 weeks. Similarly, because the
Urambie crop required herbicide
application in early June for
broadleaf weed control a 7 day GWP
had to be factored in. An adjacent
paddock was used for grazing
during this period.
• Optimum crop growth stages for
grazing were adhered to so as to
reduce the likelihood of significant
yield penalties from grazing. Grazing
took place from mid-tillering until
GS30.

• Examination of sheep stools
indicated that the provision of hay
bales in one corner of each of
the paddocks provided sufficient
roughage to balance their diet.
The grain harvest results recorded in
this trial (Table 2) indicate that Oxford
barley yielded higher than Urambie
barley in both the grazed and ungrazed
treatment areas. They also reveal that
exposure to grazing did not affect grain
quality enough to alter the commodity
grade, and therefore price achieved,
in either of these feed grade cereal
varieties (Table 2).
In addition, the trial demonstrated that
26 days of grazing in the Urambie
barley, stocked at 23DSE, resulted
in a grain yield penalty of only 1.7%
when compared to the ungrazed
area of the paddock. The difference

Table 3: Total Paddock Return
Variety

Grazing Gross Return ($/ha)

Harvest Gross
Return ($/ha)

Total Production
Gross Return ($/ha)

Urambie
Grazed

26 days @ 23DSE = 1.62DSE Grazing Days/ha = $81.20/ha

$733.20

$814.40

Urambie
Ungrazed

$0

$744.70

$744.70

Oxford
Grazed

21 days @17DSE = 0.99DSE Grazing Days/ha = $49.50/ha

$938.50

$988.00

Oxford
Ungrazed

$0

$943.10

$943.10

between Oxford barley grazed for 21
days, stocked at 17DSE, and that left
ungrazed was even less, being 0.5%
(Table 2). These grain yield differences
equate to a harvest gross return loss
of $11.50/ha in the Urambie barley
and $4.60/ha for the Oxford barley as
a result of grazing (Table 2&3). When
gross grazing return is factored in
however, this small harvest gross loss
is turned in to a total production gross
return gain of $69.70 in the Urambie
paddock and $44.90 in the Oxford
paddock (Table 3).

Key Findings
1. Pre-sowing planning is important
to ensure the food resource
provided by the crop is exploited
to its full capacity. Stock
movement considerations include
the location of paddocks to be
grazed, cereal variety seeding
timing and maturation rates, the
grazing withholding periods of any
herbicides to be used at seeding
and during grazing, stock type
to be grazing (if ewes and lambs
are involved lambing timing and
the distances involved in moving
lactating ewes must be factored in)
and roughage provision.
2. Seeding the Urambie barley on the
21st March and the Oxford barley on
the 19th April was within the optimum
seeding window for each of these
varieties when grown in this 500mm
rainfall zone and on acidic sand
over clay soils.

3. The use of Urambie, a winter barley
variety coupled with Oxford, a longseason spring barley increased
the potential grazing window by 4
weeks. The Urambie crop was at
early tillering and therefore ready
for grazing by early May while the
Oxford crop was at early tillering
and ready for grazing by late May.
4. If grazed within the early tillering to
end of tillering (ie Growth Stage 31)
window suggested by previous dual
purpose crops field trials, including
those from Graze 2 & 3, Urambie
and Oxford barley harvest grain
yield and quality is not significantly
affected by grazing.

capacity of their operations by
grazing their crops in rainfall zones
ranging from 350mm to 600mm.

Acknowledgements
Thanks to Nick Ruddenklau for hosting
the trial on his property and working
so generously in partnership with
Esperance G&G3 consultants Michelle
Handley and Greg Warren.

More Information:
Consultants:
Greg Warren and Michelle Handley
E: greg@farmandgeneral.com.au
M: 0428 720 888

5. While Urambie and Oxford barley
were seeded 4 weeks apart and
ready for grazing 4 weeks apart
both were ready for harvest around
the same time, suiting the trial host’s
harvest program.
6. Total per hectare production was
increased by grazing in both the
Urambie and Oxford barley crop
paddocks when compared to
ungrazed areas managed for grain
production only. While not costed
in this trial, these gains could be
increased further if winter carrying
capacity across the total area
sown to cereals on the farm was
increased to take full advantage of
this winter feed resource. A number
of producers in the Esperance
region have found they have been
able to increase the carrying
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Rationale

Trial Design

Grazing crops can play an important
role in maximising stock carrying
capacity in mixed phase farming
systems. In order to realise the full
grazing potential of crops it is important
that some of the cropping program is
sown early to ensure there is sufficient
biomass available to support grazing
in the late May/early June period
when pasture density and vigour is
low. Unfortunately most spring cereal
varieties grown in WA are short to
medium season length varieties. As
such they are not suitable for sowing
prior to late April as if planted earlier
their exposure to warmer temperatures
during early tillering often forces
them to run to head in June, thereby
reducing yield potential and grain
quality. It may be that winter-type
cereals with a vernalisation requirement
for flowering are more suitable when
sowing in March and early-mid April, or
long season spring cereals, but there
has been limited recent research in
WA on the performance of currently
available winter and long season
spring cereal varieties beyond Urambie
barley.

An in situ plot scale variety trial was
sown on the 14th April 2016 at DAFWA’s
Esperance Downs Research Station,
30km north of Esperance. The property
lies within a 500mm annual rainfall zone
and has acidic sandy gravel over clay
soils. The varieties included in the trial
were Einstein Winter Wheat, Naparoo
Winter Wheat, Beaufort Long season
Spring Wheat, Urambie Winter Barley,
RAC2341 Winter Wheat and SF Adagio
Winter Wheat.

Aim
To determine the grain yield and grain
quality of a range of winter and long
season spring cereal varieties sown in
April and grazed in winter.

All varieties were seeded at 90kg/
ha using a plot seeder on 25.6 cm
row spacings with knife points and
press wheels into treatment plots 10m
long x 1.8m wide. Each variety was
represented by 3 randomly assigned
treatment plots, replicated 3 times.
Of the 3 treatment plots per variety,
one was left ungrazed, one was grazed
down to 10cm height once on the 11th
June using a lawn mower to simulate
grazing and one was grazed a second
time to 10cm height on the 8th July, also
using a lawn mower. Plant biomass
removed was calculated by using an
MLA pasture ruler to estimate kilograms
of green dry matter per hectare present
before and after mowing.
In total 70kg/ha of nitrogen was applied
during the trial.

The spraying and fertiliser regime implemented was as follows:
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Date

Product Applied

Seeding – 14th April 2016

2.5L/ha Boxer Gold + 2.0L/ha Sprayseed,
100kg/ha Agras Xtra

14th May 2016

120g/ha Lontrel

19th May 2016

72L/ha Maxam Flo

9th June 2016

540ml/ha Flight

28th June 2016

72L/ha Maxam Flo

15th July 2016

300ml/ha Prosaro + 200ml/ha Alphacypermethrin

25th August 2016

300ml/ha Prosaro

7th September 2016

36L/ha Flexi N

Table 1: Genstat analysis of average harvest grain yield for each cereal included in the trial, seeded on the 14th
April 2016 and grazed once, twice or left ungrazed.

Variety

Yield - Ungrazed
(kg/ha)

Yield - Grazed once
(kg/ha)

Yield - Grazed twice
(kg/ha)

Mean
(kg/ha)

SF Adagio

4530

cdef

3882

bc

3768

bc

4060

b

Beaufort

5569

gh

4974

efgh

4565

cdef

5036

c

Einstein

2928

a

3074

ab

3116

ab

3039

a

Naparoo

4386

cde

4021

cd

3875

bc

4094

b

RAC2341

5090

efgh

4095

cd

3822

bc

4335

b

Urambie

5247

fgh

5713

h

4768

defg

5243

c

Mean (kg/ha)

4625

b

4293

ab

3985

a

Where: same letters = no significant difference between treatments
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Above average rainfall was received
at the Gibson property during 2016
with 653mm falling rather than the
more usual 500mm (Figure 1). The
crops showed signs of waterlogging
by the end of July and the high rainfall
received in August extended the period
of waterlogging exposure to the end of
September.
Temperatures from May to August were
cold enough to meet the vernalisation
requirements of the 4 winter wheat
varieties and Urambie barley (Figure 1).

Harvest Grain Yield
The difference in harvest grain yield
between some of the six cereal
varieties included in this trial was
significant (Table 1).

Beaufort, a long season spring wheat
variety and Urambie winter barley
achieved the highest yields, indicating
2016	
  Rainfall	
  (mm)
Temperature	
  (Avge)
their suitability to the early (14th April)
	
   seeding date. Einstein winter wheat
yielded the lowest of the varieties
Figure	
  1:	
  Monthly	
  rainfall	
  totals	
  and	
  average	
  temperatures	
  for	
  Esperance	
  Downs	
  Research	
  Station	
  in	
  2016.	
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RAC2341; all winter wheats, yielded
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Table	
  1:	
  Genstat	
  analysis	
  of	
  average	
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  left	
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In all varieties, except Urambie
barley and Einstein wheat, grazing
reduced yield but the affect was only
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of significance in the RAC2341 plots
grazed once or twice and the Beaufort
plots that had been grazed twice
(Table 1, Figure 2)).

Harvest Grain Quality
There were some slight changes in
hectolitre weight, screenings and
protein in some of the varieties after
grazing once or twice but none of the
affects were enough to alter the grain
grade achieved for any of the varieties
trialled (Table 2). All of the cereals
trialled are feed varieties except
RAC2341 which is still to be officially
classified but has a 70% chance of
being rated as an Australian Hard
Milling Grade Wheat.

Trial results 2016

Crop Production Value
Plant biomass removed at both times
of grazing was highest, and similar, in
the Beaufort, Naparoo, RAC 2341 and
Urambie treatment plots, followed by
SF Adagio and lastly Einstein (Figure
2). In all varieties the biomass removed
at the second time of grazing was
much higher than that removed at the
first time of grazing. This increase
ranged from a 160% increase in the
RAC2341 plots to 380% in the SF
Adagio plots.
In terms of total crop production,
measured in kg per hectare, when
crop biomass removed during
simulated grazing and grain yield
were considered together Beaufort,

Naparoo, RAC2341 and Urambie
performed similarly and were the
most productive when grazed twice,
followed by SF Aadagio again when
grazed twice. Einstein was the poorest
performer in all measures of production
(Figure 2).
In order to ascertain the suitability of
each of the cereal varieties trialled as
a dual purpose crop option potential
gross margins for both feed and grain
production were calculated (Figure 3).
In all varieties grazing twice resulted
in the highest gross margin return,
despite the aforementioned reduction
in grain yield in the Beaufort and
RAC2341 plots (Table 1).

Table 2: Varietal grain quality parameters recorded from the treatments plots left ungrazed, grazed once or grazed twice.

Variety

Treatment

Average
Hectolitre
Weight
(kg/hl)

SF Adagio

Ungrazed

77.7

3.8

Graze x 1

80.0

5.9

Graze x 2

79.8

Ungrazed

Beaufort

Einstein

Naparoo

RAC2341

Urambie

Grade

Gross Harvest
Return
($/ha)

7.7

Feed

$847

7.5

Feed

$726

5.9

7.7

Feed

$705

75.8

4.7

7.9

Feed

$1041

Graze x 1

76.3

5.4

7.6

Feed

$930

Graze x 2

77.8

7.2

7.6

Feed

$854

Ungrazed

67.9

3.8

7.9

Feed

$548

Graze x 1

67.2

4.4

8.3

Feed

$575

Average
Screenings
(%)

Average
Protein

Average
Colour

Graze x 2

68.3

2.8

7.8

Feed

$583

Ungrazed

83.0

6.0

8.1

Feed

$820

Graze x 1

81.2

7.4

7.8

Feed

$752

Graze x 2

82.1

8.6

7.7

Feed

$725

Ungrazed

85.9

1.1

9.8

ASW1

$1074

Graze x 1

84.4

3.0

9.2

ASW1

$864

Graze x 2

82.8

2.2

9.5

ASW1

$806

Ungrazed

64.3

2.3

9.6

58.0

Feed

$966

Graze x 2

65.7

2.5

9.1

58.0

Feed

$1051

Graze x 1

67.3

2.5

9.6

57.3

Feed

$877

Note: Average figures calculated from the 3 trial replicates per variety. Feed Wheat Price = $187/tonne FIS, ASW1 Wheat Price = $211/tonne, Feed Barley Price =
$184/tonne
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Grazing exposure did not alter when
the cereals were ready for harvest
enough to require different harvest
dates for those plots grazed once,
twice or left ungrazed (Table 3). It did,
however, reduce plant height at harvest
in each of the varieties, except SF
Adagio, and therefore the stubble load
left in the paddock after harvest that will
need to be dealt with during seeding of
the crop that follows (Table 3).
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Because the varieties included in the
trial had different day length and/or
vernalisation requirements to trigger
the change from vegetative growth
to reproductive growth they did not
all reach maturity at the same time.
As a result harvest was required at 3
different times. On the 28th November
the RAC2341, Urambie and Beaufort
plots were harvested, followed by the
Naparoo and SF Adagio plots on the 7th
December and the Einstein plots on the
21st December.
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Conclusions
Based on the results of the trial:
1. Grazing once or twice did not
significantly reduce harvest grain
yield in three of the winter wheat
varieties namely SF Adagio,
Einstein, Naparoo and the winter
barley Urambie. It did significantly
reduce grain yield in the as yet
unnamed winter wheat variety
RAC2341 if grazed once or twice
and in the long season spring wheat
Beaufort when grazed twice.
2. Beaufort wheat and Urambie barley
achieved the highest grain yields,
indicating their suitability to the early
(14th April) seeding date. RAC2341,
SF Adagio and Naparoo were next
highest in terms of grain yield while
Einstein yielded the lowest of the

varieties trialled. It is likely that the
Esperance region does not get
cold enough during winter to meet
the vernalisation requirements of
Einstein for it to be ready to flower
early enough to be at grain fill when
spring weather conditions are most
opportune.

The quantity of crop biomass
available represents a substantial
feed resource that could support
stock at a higher rate than an
equivalent area of pasture during
a 4 week winter grazing window. It
also provides the opportunity for
pastures to be spelled for at least
a 4 week period, at a time when
pastures are at their least vigorous.
This can allow pastures to build up
sufficient biomass to meet stock
demand from spring through to
summer.

3. Plant biomass removed at both
times of grazing was highest, and
similar, in the Beaufort, Naparoo,
RAC 2341 and Urambie treatment
plots, followed by SF Adagio and
lastly Einstein and was highest in
all varieties at the second time of
grazing when the plants were more
advanced. Plant biomass was
available for grazing by the 11th
June with an even larger quantity of
feed available by the 8th July.

4. When grain yield and plant
biomass removed were combined
to calculate total production all
varieties trialled were shown to
increase total production when
grazed twice during the early
tillering to end of tillering grazing
window when compared to grain

Table 3: Average crop growth stage and plant height at each time of grazing and date harvested.

Growth Stage

Plant Height
(cm)

Plant Height
(cm)

11th June

8th July

8th July

18th Nov

26

28

18

70

7/12/16

Graze x 1

24

28

13

75

7/12/16

Graze x 2

26

28

16

75

7/12/16

Ungrazed

25

29

28

80

28/12/16

Graze x 1

24

28

24

75

28/12/16

Graze x 2

25

28

23

65

28/12/16

Ungrazed

27

29

6

80

21/12/16

Graze x 1

27

29

7

65

21/12/16

Graze x 2

27

29

6

65

21/12/16

Ungrazed

24

27

24

80

7/12/16

Graze x 1

24

28

23

85

7/12/16

Treatment

SF Adagio

Ungrazed

Beaufort

Einstein

Naparoo

RAC2341

Urambie
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Growth Stage

Variety

Harvest Date

Graze x 2

25

28

26

75

7/12/16

Ungrazed

26

29

31

85

28/12/16

Graze x 1

26

29

25

80

28/12/16

Graze x 2

25

27

27

70

28/12/16

Ungrazed

28

30

20

55

28/12/16

Graze x 1

28

29

21

47

28/12/16

Graze x 2

28

29

18

45

28/12/16

production alone. The challenge for
producers is to be able to manage
stocking rates and turn off timing so
that these potential production gains
can be exploited to full financial
benefit.
5. Grazing once or twice did not
significantly affect grain quality
grade, and therefore commodity
price achieved.
6. Potential Gross margin was
increased in all cereal varieties when
exposed to grazing twice compared
to the returns achieved from grain
yield alone, despite some grain yield
loss after grazing. The increases
were $445/ha in the Beaufort, $530/
ha in the Naparoo, $514/ha in the
RAC2341, $514/ha in the Urambie,
$293/ha in the SF Adagio and $103/
ha in the Einstein plots.

If this does occur close attention will
need to be paid to in season nitrogen
management to ensure grain protein
levels are sufficient to meet grade
requirements. Einstein wheat was the
least productive and the last to mature
of all the varieties suggesting it is not a
suitable dual purpose crop option for
the region.

More Information:
Consultants:
Greg Warren and Michelle Handley
E: greg@farmandgeneral.com.au
M: 0428 720 888

7. Grazing reduced plant height and
therefore post-harvest stubble load
to be dealt with when seeding the
next crop in all varieties except SF
Adagio.
The trial has demonstrated that dual
purpose crops can increase crop
production and potential paddock gross
margin. To be able to realise these
gains the crop must be seeded as early
as possible, depending on soil moisture
at seeding time and the vernalisation
and daylength characteristics of the
variety to be sown. In addition, grazing
needs to occur for as long as possible
within the early tillering to late tillering
window to ensure stock have consumed
the full feed resource available and
pastures have been spelled for as long
as possible.
Both Urambie barley and Beaufort
wheat performed strongly when sown
early (14th April) and grazed twice
highlighting them as good dual purpose
crop options for Gibson’s soil type and
climate. SF Adagio wheat, Naparoo
wheat and RAC2341 wheat were the
next most productive indicating they are
viable dual purpose crop options too.
RAC2341 may be of particular interest
if it is classified as milling grade wheat.
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Crop
grazing can
improve the
productivity
of twin
bearing
ewes
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Summary:
• Grazing cereal crops is an easy and
reliable way to increase the condition
score of twin bearing ewes before
and during lambing.
• The increase in ewe condition score
when grazing cereal crops is due to
the combination of very high feed
quality and high animal intake at low
feed on offer levels.
• A low stocking rate is important to
reduce the risk of incurring yield
penalties when grazing crops.

Background:
Sheep in the Moora Miling area
predominantly graze clover based
pastures during winter and spring.
Clover based pastures can however
have poor early winter growth rates,
especially in years with false breaks.
Cereal crops, with their rapid and
upright early growth, can provide
excellent early winter feed for sheep.
However, concerns around yield
penalties incurred when grazing
crops has held back adoption of crop
grazing.
The opportunity exists to graze crops
at a low stocking rate with a very
responsive class of livestock, so that
any yield penalties are more than
offset by the extra livestock income
generated. The twin bearing ewe is an
excellent example, given the potential
upside in lamb and ewe survival when
adequate nutrition and management is
provided before and during lambing.
Life Time Ewe Management (LTEM)

Paddock at the start of the trial
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research shows that twin bearing
ewes are very responsive to good
nutrition prior to lambing, due to the
relationship between ewe condition
score at lambing and lamb survival.
Lamb survival from twin bearing ewes
with a condition score of 2.5 at lambing
is expected to average 61%, while
lamb survival from twin bearing ewes
with a condition score of 4.0 at lambing
is expected to average 77%, and
increase of 32 lambs per 100 ewes.
However, with pregnancy scanning
taking place in late April for a July
lambing, there are limited options
apart from aggressive supplementary
feeding to achieve an increase in
condition score leading up to lambing.
Early sown cereal crops could provide
a very cost effective alternative.

Method:
Grazing crop trials were set up in 2016
on the farms of Richard Humphrey
(“Hillview”), Kristin Lefroy (“Cranmore”)
and Michael Humphrey (“Pankee”). The
Hillview, Cranmore and Pankee 1 trials
saw twin bearing (TB) ewes grazing
crops prior to lambing, while the Pankee
2 trial saw TB ewes grazing crop during
lambing. In all cases, a mob of scanned
pregnant TB ewes was yarded and
condition scored at the beginning of the
trial. Approximately half of each mob
was put on crop, and the other half was
put on pasture. The crops and pastures
were sampled for Feed On Offer (FOO),
Metabolisable Energy (ME) and Crude
Protein (CP) at the start and end of the
trial. The condition score of the ewes
was measured at the start and end of
the trial.

Table 1: Crop type, sowing date, start and end of crop grazing, and stocking rate used in the grazing crop trials in
the MMPIG area in 2016.
Hillview
Crop

Cranmore

Pankee 1

Pankee 2

Scope Barley

Bass Barley

Bannister Oats

Scope Barley

5 May 2016

10 May 2016

3 May 2016

5 May 2016

Sowing Date
Start of grazing

30 May 2016

31 May 2016

2 June 2016

7 July 2016

End of grazing

20 June 2016

21 June 2016

23 June 2016

18 August 2016

TB ewes per ha

5

2

10

1.6

Table 2: Ewe condition score, feed on offer (FOO), mestabolisable energy (ME) and crude protein (CP) of pasture
and crop, at the start (in) and end (out) of the trial at Hillview.
CS in

CS out

Crop

3.5

4.0

Pasture

3.5

3.7

FOO in

FOO out

ME in

ME out

CP in

CP out

12.8

10.7

34.2

19.9

16.8

17.5

2409

Table 3: Grain yield and quality of the grazed and ungrazed Scope Barley crop at Hillview.
Yield

Protein

Colour

Weight

Screen

Stained

Skinned

Grade

Grazed

5.15

10.3

62

65.6

24.8

8

6

SCOPE2

Ungrazed

4.36

11.3

59

60.1

24.7

49

11

BFED1

Table 4: Ewe condition score, feed on offer (FOO), metabolisable energy (ME) and crude protein (CP) of pasture
and crop, at the start (in) and end (out) of the trial at Cranmore.
CS in

CS out

FOO in

FOO out

ME in

ME out

CP in

CP out

Crop

3.1

3.4

77

277

12.2

12.5

38.5

36.8

Pasture

3.1

3.0

1140

852

9.8

7.1

13.4

19.0

Table 5: Grain yield and quality of the grazed and ungrazed Bass Barley crop at Cranmore.
Yield

Protein

Colour

Weight

Screen

Stained

Skinned

Grade

Grazed

4.99

11.1

-

65.1

17.3

16

9

BASS1/2

Ungrazed

5.37

10.8

-

66.9

7.2

28

8

BASS1/2

Results:
Hillview
There was a significant increase in ewe
CS on crop relative to pasture, despite
the pasture being clover dominant with
more than adequate FOO (Table 2). The
metabolisable energy and crude protein
content of the crop was significantly
higher than the pasture. The crop was
unevenly grazed, with the western end
of the paddock moderately grazed
and large parts of the paddock only
very lightly grazed. In response to the

excellent growing conditions, crop
growth rate during the period of grazing
was high, and would have far exceeded
the intake of the sheep.
Grazing improved grain yield and
grain quality (Table 3). Visually, there
was significantly more frost damage
in the ungrazed crop. The ungrazed
crop did flower significantly earlier
(approx. 10 days) than the grazed
crop, and it is highly likely the earlier
flowering coincided with a bad frost
event. The improvement in grain quality
was sufficient to see the grazed crop

achieve a SCOPE2 grade, while the
ungrazed crop went BFED1.

Cranmore
The twin bearing ewes grazing crop
gained 0.3 of a condition score during
the trial, while the twin bearing ewes
grazing pasture lost 0.1 of a condition
score (Table 4). The significantly higher
feed quality of the crop is likely to be
the reason for this difference. This is
despite the feed on offer of the crop
being only 77kg/ha at the start of the
trial and 277kg/ha at the end of the trial.
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Table 8: Ewe condition score, and feed on offer (FOO), metabolisable energy (ME) and crude protein (CP) of
pasture and crop, at the start (in) and end (out) of the trial at Pankee 1 (Bannister Oats).
CS in

CS out

FOO in

FOO out

ME in

ME out

CP in

CP out

Crop

3.0

3.2

146

321

-

-

-

-

Pasture

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Table 9: Grain yield and quality of the grazed and ungrazed Bannister Oat crop at Pankee 1.
Yield

Protein

Colour

Weight

Screen

Stained

Skinned

Grade

Grazed

4.21

8.6

-

54.1

8.8

-

17

OAT1

Ungrazed

4.65

9.0

-

53.9

5.6

-

28

OAT1

Table 8: Ewe condition score, feed on offer (FOO), metabolisable energy (ME) and crude protein (CP) of pasture
and crop, at the start (in) and end (out) of the trial at Pankee 2 (Scope Barley).
CS in

CS out

FOO in

FOO out

ME in

ME out

CP in

CP out

Crop

3.5

3.7

-

-

13.7

-

30.7

-

Pasture

3.6

3.1

1980

-

9.0

-

23.4

-

SFS

Grade

Table 9: Grain yield and quality of the grazed and ungrazed Scope Barley crop at Pankee 2.
Yield

Protein

Weight

Screen

Stained

Grazed

3.91

9.9

60

65.1

32.1

40

2.1

BFED1

Ungrazed

3.88

10.0

59

65.1

31.9

30

1.1

BFED1

The grain yield of the grazed crop was
7.5% lower than the ungrazed crop,
however it must be noted that the area
where the “grazed” grain yield was
measured was the most heavily grazed
section of the paddock. Yield map
data (not presented) indicates that the
grain yield of the vast majority of the
grazed crop was no different to the
ungrazed crop. Screenings were higher
in the grazed crop, but still within
specification.

Pankee 1
The twin bearing ewes in the Pankee 1
trial were part of a Murdoch University
trial investigating the role of mineral
supplements when grazing pregnant
ewes on cereal crops. There was no
control mob on pasture. The ewes
gained 0.2 of a condition score while
grazing the crop. Despite being
stocked at 10 twin bearing per hectare
(20 DSE/ha), the FOO of the crop
increased over the 3 week grazing
period, a reflection of the excellent
growing conditions at the time.
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Colour

Grain yield of the grazed Bannister Oat
crop was 9.5% lower than the ungrazed
crop. The grain quality of both the
grazed and ungrazed crop was similar,
and both graded OAT1.

Pankee 2
The twin bearing ewes that lambed
on the Scope Barley crop in Pankee 2
gained 0.2 of a condition score during
the 6 weeks of lambing, while the ewes
on pasture lost 0.5 of a condition score.
This is despite the pasture having a
FOO of approximately 2000kg/ha during
lambing. The metabolisable energy and
crude protein content of the crop was
significantly higher than the pasture.
Grain yield of the grazed and ungrazed
crop was similar. The grain quality of
both the grazed and ungrazed crop
was poor, with unacceptable levels of
screenings, stained grain and small
foreign seeds downgrading both crops
to BFED1.

Discussion:
Grazing crops with TB ewes before
lambing
The twin bearing ewes in the Hillview,
Cranmore and Pankee 1 trials all
showed an increase in condition score
(relative to pasture) after grazing crops
for 3 weeks prior to lambing. This is
consistent with the results from previous
trials conducted at Pankee in 2014
and Hillview in 2015. From a sheep
enterprise perspective, grazing crops
appears to be a “no brainer”, given that
higher condition score at lambing is a
key driver of lamb marking percentage
in twin bearing ewes. The only issue
that needs to be managed is the impact
that crop grazing has on crop yield
and quality. These and many other
grazing crop trials show that if the crop
is grazed relatively early in the season,
and with a relatively low stocking rate,
yield penalties can be eliminated or
reduced to very low levels. The Pankee
1 trial, with the Bannister Oat crop that
was grazed by 10 twin bearing ewes per
hectare for 3 weeks, shows what can

Paddock at the end of the trial

Figure 1: An aerial photo of the Pankee 2
paddock showing the high percentage of nonarable timbered country.

happen (a yield penalty of 10%) when
stocking rates are relatively high. Using
a more moderate stocking rate of 2 to 5
twin bearing ewes per hectare appears
to be a safer approach when grazing
cereal crops over a 3 week window in
June.

Economics

Grazing crops with TB ewes during
lambing
The Pankee 2 twin bearing ewes
grazed crop while they were lambing.
Not only did the crop provide them
with excellent nutrition, it also provided
excellent shelter. The aerial photo
(Figure 1) shows that the paddock
was heavily timbered. Based on visual
observations, the ewes spent the
majority of their time either amongst the
trees or in areas of the crop that were
immediately adjacent to the trees. They
did not appear to spend much of their
time grazing in the larger open areas
of the crop. The low stocking rate of
1.6 twin bearing ewes per hectare, and
the excellent crop growing conditions,
would have contributed to this.
If the crop is sown early and the
canopy is dense, one of the potential
downsides of lambing in crop is the risk
of ewes and lambs getting separated
and not being able to find each other
again. The large number of trees, and
the sparse pasture beneath them, is
likely to have reduced this as a risk
factor in the Pankee paddock. If you
decide to lamb twin bearing ewes on
crop, choose paddocks carefully.

Unfortunately, determining the
economic impacts of crop grazing isn’t
easy. This is because crop grazing
typically negatively impacts the crop
enterprise and positively impacts the
livestock enterprise. While any negative
impacts on the crop can be fairly easily
calculated, the positive impacts on the
livestock are harder to calculate as
they might accrue in a number of areas
(e.g. weaning %, lamb growth rate, ewe
mortality, wool growth, etc) and are
hard to quantify in trials. In these trials,
the only livestock measure we took was
ewe condition score, as we identified
that other more direct measures of
livestock profitability (e.g. lambing %)
would be under the influence of too
many other factors not related to these
trials. This makes it extremely hard
to accurately gauge the economic
impacts of crop grazing on livestock
profitability.
The LTEM project has, however,
developed a tool that can estimate
the impact that a change in condition
score at lambing has on subsequent
ewe profitability during the following
year. John Young (Farming Systems
Analysis Service) developed the tool
and calculated that a twin bearing ewe
with an extra 0.5 of a condition score at
lambing could produce an extra $20 of
income per year.

(relative to ewes on pasture), and they
were stocked at 5 ewes per hectare on
the crop, then the crop paddock could
be credited with an additional $100/ha
of income (5 ewes x $20/ewe). If this
more than offset any negative impact
that crop grazing had on grain yield,
then the exercise would be considered
profitable.
Where it gets really tricky to do the
sums is when farmers change their
farming system in response to the
adoption of a new practise. In the
case of crop grazing, if all twin bearing
ewes were to graze crops in June (and
possibly July and early August) every
year, a lack of winter feed suddenly
becomes much less of an issue. A
farmer might respond by increasing the
stocking rate across the whole farm to
utilise the additional winter feed. The
only way to attempt to calculate the
change in profitability from a complex
farming systems change such as this is
to use computer modelling tools such
as MIDAS. Work is underway in this
area.

More Information:
Consultants:
Phil Barrett-Lennard, AgVivo and
Edward Riggall, AgPro Management
E: phil@agvivo.com.au
ed@agpromangement.com
M: 0429 977 042
M: 0428 299 007

If crop grazing allowed twin bearing
ewes to gain 0.5 of a condition score
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The impact
of variety,
time of
sowing and
grazing on
the biomass
and yield
of wheat,
barley and
oats at a
frosty site in
Wickepin
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Aim:
The use of crop grazing by mixed
farmers can enable farm profitability
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 the Great
Southern 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.

Method:
The trial was located at North Wickepin
in a frost prone paddock sown to
canola in 2015, with a grey loam soil
type. A complete randomised block
design was used with two times of
sowing, eight varieties and three
grazing treatments. There were three
replicates of each treatment. The trial
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was sown with knife points and press
wheels with 25.4cm row spacing. A
seeding rate of 75kg/ha was used in
wheat and barley and 90kg/ha in oats.
All plots received 120kg/ha Gusto Gold
and 80kg/ha Urea at seeding and 30L/
ha UAN on the 23rd June.
Pre-emergent herbicides applied were
2L/ha Glyphosate, 500ml/ha Dual Gold,
400g/ha Diuron and 1L/ha Trifluralin.
Post-emergent herbicides applied
were 1L/ha Velocity and 400mL/ha
Prosaro on the 23rd June. Pre-emergent
insecticides applied were 1L/ha
Chlorpyrifos and 300ml/ha Bifenthrin.
A post-emergent insecticide spray
was required for aphids, with 100ml/ha
Transform applied on the 11th July.
The first time of sowing (TOS1) was
sown on the 14th April and second time
of sowing (TOS2) on 24th May.
In TOS1, plots were either left ungrazed,
grazed once on 7th June, or grazed
twice on the 7th June and 5th July. In
TOS2, plots were either left ungrazed or
grazed once on 5th July. Biomass cuts
were taken immediately prior to grazing,
and this involved taking two one metre
cuts at five centimetres from ground
level in each plot, with wet weights and
dried weights recorded. Grazing was
simulated using a ride-on lawnmower set
at a height of 5cm above ground level.
Zadok scores were taken weekly to
assess plant development for each
treatment. During the start of grain
fill (Z70-75), ten head samples from
each plot were taken to measure frost
induced sterility in conjunction with the
National Frost Initiative.
All plots were harvested using a small
plot header to assess grain yield and
quality.
Temperature loggers were installed in
each time of sowing on the 5th August,
to record the canopy temperature every
fifteen minutes at a height of 600mm
above ground level.
The varieties sown included a range of
maturity types, ranging from fast spring
types such as Mace Wheat and La
Trobe Barley to Fast Winter types such
as Urambie Barley and the unreleased

RAC2341 Wheat. The soon to be
released Winter Wheat LPB11-0140
(LRPB Kittyhawk) was sown as a buffer.

Fast
Spring

Maturity Type

Medium
Spring

Fast Winter

Medium
Winter
LPB11-0140

Wheat

Mace

Cutlass

RAC2341

Results:

Barley

La Trobe

Flinders

Urambie

Crop Biomass:

Oats

Yallara

Bannister

Edible biomass production in TOS1
was significantly higher than in TOS2.
Oats produced the most biomass at the
first grazing in TOS1, followed by barley
and then wheat. Varietal differences for
early biomass production existed, with
the fast spring types quicker than the
fast winter types. When the biomass
production from the first and second
grazings in TOS1 are combined, a
number of the oat and barley varieties
produced in excess of 2,000kg/ha of
edible biomass.

Table 1: Edible biomass (>5cm height) production (kg/ha) at each
grazing for each treatment.
TOS 1

TOS 2

Grazed x 1

Grazed x 2

Ungrazed

Grazed x 1

Variety

7-Jun-16

05-Jul-16

05-Jul-16

05-Jul-16

Wheat

Mace

973

779

2652

173

Cutlass

847

795

2249

131

RAC2341

819

842

2063

146

LPB11-0140

629

1364

134

La Trobe

1416

467

4079

99

Flinders

1075

1132

3220

151

Urambie

776

1348

2443

107

Yallara

1709

471

3975

98

Bannister

1618

565

3795

87

Barley

Grain Yield:
Frost had a severe impact on grain
yield in TOS1. Bannister Oats was the
highest yielding variety in both the
ungrazed and grazed once treatments,
yielding in excess of 3 t/ha (Table 3).
By contrast, none of the wheat or barley
varieties yielded more than 2 t/ha in the
ungrazed and grazed once treatments.
The grain yield of all wheat and barley
varieties was highest in the grazed
twice treatment.

TOS 1

Species

Flowering Date:
Grazing significantly delayed flowered
in TOS1 but had little or no impact
on flowering date in TOS2 (Table
2). Grazing twice in TOS1 delayed
flowering significantly more than
just grazing once. The flowering of
RAC2341 winter wheat was relatively
unaffected by grazing.

TOS 1

Oats

The grain yield of every variety was
significantly higher in TOS2 compared
to TOS1, except for Bannister Oats.
The highest yields in the trial occurred
in TOS2, with Flinders and Urambie
Barley yielding in excess of 4 t/ha in
both the ungrazed and grazed once
treatments. For most of the wheat and
barley varieties in TOS2, grazed once
yielded slightly more than ungrazed.
Both oat varieties yielded more when
ungrazed in TOS2.
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Table 2: Flowering date (Z65 for wheat, Z45 for barley and oats) for each treatment.

Cereal

Sowing Date

14-Apr-16

14-Apr-16

14-Apr-16

24-May-16

24-May-16

Variety

Ungrazed

Grazed Once

Grazed Twice

Ungrazed

Grazed Once

Mace

24-Aug-16

02-Sep-16

13-Oct-16

15-Oct-16

15-Oct-16

Cutlass

24-Aug-16

16-Sep-16

14-Oct-16

15-Oct-16

15-Oct-16

RAC2341

04-Oct-16

08-Oct-16

08-Oct-16

18-Oct-16

18-Oct-16

LPB11-0140

18-Oct-16

La Trobe

22-Jul-16

02-Aug-16

27-Aug-16

05-Sep-16

07-Sep-16

Flinders

25-Jul-16

28-Jul-16

30-Aug-16

15-Sep-16

16-Sep-16

Urambie

01-Aug-16

10-Aug-16

27-Aug-16

10-Sep-16

10-Sep-16

Yallara

24-Jul-16

10-Aug-16

18-Sep-16

16-Sep-16

16-Sep-16

Bannister

20-Jul-16

10-Aug-16

20-Sep-16

16-Sep-16

16-Sep-16

Wheat

Barley

25-Oct-16

Oats

Table 3: Grain yield (t/ha) for each treatment.
Sowing Date

14-Apr-16

14-Apr-16

14-Apr-16

24-May-16

24-May-16

Species

Variety

Ungrazed

Grazed Once

Grazed Twice

Ungrazed

Grazed Once

Wheat

Mace

0.38

0.38

1.03

2.42

2.68

Cutlass

0.43

0.45

1.27

2.40

2.78

RAC2341

0.72

0.83

0.87

1.84

1.81

LPB11-0140

1.62

La Trobe

0.87

0.48

0.85

3.17

3.37

Flinders

1.15

0.80

2.52

4.24

4.27

Urambie

1.25

1.44

2.07

4.49

4.50

Yallara

1.41

2.45

1.76

2.78

2.67

Bannister

3.23

3.59

2.22

3.46

3.16

Barley

Oats

48

2.08

Figure 1: 2016 monthly rainfall (mm) compared to median monthly rainfall
at Wickepin.

Grain Quality:
Frost had a severe impact on grain
quality in TOS1. Grain protein was
very high (14 to 17%) in the ungrazed
and grazed once wheat and barley in
TOS1, reflective of their very low yields.
Hectolitre weights in wheat and barley
tended to be lower and screenings
higher in TOS1 when compared to
TOS2. Oat grain quality didn’t vary
significantly across the range of time
of sowing and grazing treatments.
Grazing in TOS2 had no impact on
grain quality in all varieties.
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Figure 2: Daily minimum temperatures recorded by the nearby Wickepin
North weather station and Tiny Tag sensors in the crop canopy.
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Conclusion
Early sowing produced significant
amounts of grazing biomass. However,
due to the number and severity of frosts,
very few of the early sown crops could
translate this excellent early growth into
grain yield. Even the fast maturing winter
cereals, Urambie and RAC2341, were
unable to yield well from an early time of
sowing due to frost damage. Bannister
Oats was the exception, providing
excellent early biomass for grazing and
a solid subsequent grain yield. These
results highlight the value of Bannister
Oats as a dual purpose variety for frosty
environments.

60
60

20
20

Rainfall and Temperature:
Summer and autumn rainfall was well
above average, providing excellent soil
moisture for establishment and early
growth of both times of sowing (Figure
1). Winter and spring rainfall was
slightly below average, but more than
adequate for excellent crop growth.
	
  
Forty nine (49) frost events occurred 	
  
	
  
between 5th August and 25th November,
	
  
with the lowest crop canopy
temperature of -6.4oC recorded on
21st October, followed closely by
-6.1oC on 29th September. Figure 2
compares the temperature data from
the Tiny Tag sensors located just
above the crop canopy in the trial with
the nearby DAFWA Wickepin North
weather station. The Tiny Tag sensors
consistently recorded lower minimum
temperatures than the weather station.
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5.	
  
5.	
  

The value of later sowing as a frost
avoidance tool was also highlighted by
the results of this trial.
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  Appendix

1: Mace wheat in TOS1 at the time of
second grazing. Left = grazed twice, middle =
ungrazed, right = grazed once
Appendi 	
  1:	
  Mace	
  wheat	
  in	
  TOS1	
  at	
  the	
  time	
  of	
  the	
  second	
  gra ing.	
   eft	
   	
  gra ed	
  twice 	
  middle	
  
	
  the

	
  

Appendix 2: TOS1 La Trobe Barley in early October.
Left: Grazed twice, Middle: Ungrazed, Right: Grazed
Appendi
	
  2:	
  TOS1	
   a	
  Trobe	
   arley	
  in	
  early	
  October.	
   eft:	
   ra ed	
  twice 	
  Middle:	
   ngra ed 	
  Right:	
  
once.
ra ed	
  once.	
  

ungra ed 	
  right	
   	
  gra ed	
  once	
  

	
  
	
  

Appendix 3: TOS1 RAC2341 Wheat in early October.
Grazed Twice, Middle: Ungrazed, Right: Grazed
Once.	
  3:	
  TOS1	
  RA 2341	
  Wheat	
  in	
  early	
  October.	
   eft:	
   ra ed	
  Twice 	
  Middle:	
   ngra ed 	
  Right:	
  
Appendi
	
  Left:

ra ed	
  Once.	
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Appendix 4: Grain Protein (%) for each treatment.
Sowing Date

14-Apr-16

14-Apr-16

14-Apr-16

24-May-16

24-May-16

Variety

Ungrazed

Grazed Once

Grazed Twice

Ungrazed

Grazed Once

Species
Wheat

Mace

16.4

15.8

11.9

12.3

11.9

Cutlass

14.8

14.3

10.0

11.6

11.4

14.7

14.5

13.9

14.1

RAC2341

15.5

LPB11-0140

12.3

La Trobe

17.3

16.1

13.8

13.9

13.4

Flinders

17.0

16.4

9.6

11.6

11.7

Urambie

15.5

14.7

11.8

11.1

11.4

Yallara

10.0

8.7

8.3

9.7

9.9

Bannister

9.1

7.3

7.2

8.8

8.8

Barley

Oats

11.7

Appendix 5: Grain hectolitre weight (kg/hL) for each treatment.
Sowing Date

14-Apr-16

14-Apr-16

14-Apr-16

24-May-16

24-May-16

Species

Variety

Ungrazed

Grazed Once

Grazed Twice

Ungrazed

Grazed Once

Wheat

Mace

67.9

68.2

76.4

80.8

81.4

Cutlass

74.7

75.9

80.1

80.8

80.2

71.3

71.1

75.4

77.6

RAC2341

70.3

LPB11-0140

82.4

La Trobe

59.9

42.7

63.0

71.1

71.0

Flinders

62.4

58.8

70.1

69.7

69.4

Urambie

57.2

61.7

67.5

67.7

68.0

Yallara

50.6

53.0

52.6

51.9

52.0

Bannister

50.4

52.6

53.2

51.6

51.3

Barley

Oats

82.3

Appendix 6: Grain screenings (% <2.5mm) for each treatment.
Sowing Date

14-Apr-16

14-Apr-16

14-Apr-16

24-May-16

24-May-16

Species

Variety

Ungrazed

Grazed Once

Grazed Twice

Ungrazed

Grazed Once

Wheat

Mace

4.1

3.5

3.9

1.3

1.4

Cutlass

3.3

2.9

4.3

1.6

2.0

RAC2341

4.9

3.6

3.5

1.9

1.4

LPB11-0140

3.7

La Trobe

13.4

33.2

18.3

Barley

Oats

2.9
4.5

5.1

Flinders

8.5

8.8

4.9

4.4

5.4

Urambie

15.8

9.5

9.4

17.7

20.6

Yallara

5.9

5.9

9.9

9.8

10.9

Bannister

5.1

3.7

6.8

9.8

10.5

More Information:
Consultants:
Phil Barrett-Lennard, AgVivo
E: phil@agvivo.com.au

M: 0429 977 042

Chloe Turner, Facey Group
E: agrec@faceygroup.org.au

M: 0409 868 514
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Grazing Crops

Barriers
to crop
grazing

Case study 2016

Given the level of adoption of crop
grazing in the Wickepin area, four
farmers gave their accounts as to
why crop grazing isn’t included as a
practice in their business.
The Grain & Graze Crop Grazing
project has been showcased and
extended by the Facey Group for the
past three years. The local level of
adoption of the practice remains low,
so four local farmers were approached
to find out why they aren’t using this
practice in their farming systems.
The first farmer had tried it three
times before but did say it was an
opportunistic practice depending on
the break of season. Trying to manage
lambing with an early break is too
difficult with stock movements but later
breaks are more suited, given the six
week window range for both lambing
and the cropping season break. He
said the practice works well when the
crop is at 3-4 leaf stage, as there is
enough feed to have it grazed evenly
but it is too late once it is at tillering
stage. This also depends on paddock
size, as smaller paddocks are suited to
sheep and larger cropping paddocks
need to have a higher stocking rate
for that small time frame to graze
effectively. He also found that grazing
crops sets the crop back and makes
weed management more difficult, as
it opens the canopy and when the
crop starts to regrow, the crop and the
weeds are at the same growth stage.
This also doesn’t cut supplementary
feeding costs on a dry year, as you still
need to feed before you put the sheep
in and after you take them out. While
he has tried it in late break seasons
where pasture biomass isn’t available
until Spring, he finds that pasture
paddocks with stubble and volunteer
oat and barley with available biomass
are a better solution. He believes most
farmers haven’t adopted the practice in
the local area due to the yield penalties
and weed management issues.
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Another local farmer has tried crop
grazing twice before. He found that
sheep lost weight due to scouring and
he had a couple of losses, which he
believes may be from nitrate poisoning
from the previous lupin crop. He stated
that it would take a large flock to
graze his cropping paddocks and the
practice of crop grazing is more suited
to smaller paddocks, where a more
even grazing can be achieved. He also
believes that it isn’t a practical frost
mitigation tool, given delaying flowering
in most years will expose the crop to
heat stress. While it looks good in small
plot trials, he believes it has limited use
and is unlikely to be adopted widely in
the district. Given the current market
values for both cropping and livestock,
he still can’t see growers increasing
their stock numbers in the future.
One farmer has tried crop grazing
three times and the results were a
disaster he said. Sheep are finnicky
eaters that only graze certain sections
of the paddock and the grazing made
the weed burden much worse, as it
reduced the competition. One year
he had to spray out the cropped area
that had been grazed as ryegrass had
completely taken over. He stated that
broadacre grazing wasn’t the same as
small plot trials, but would only really
work effectively in small paddocks with
a high stocking rate. He also said to
strip graze larger cropped paddocks
and utilise temporary fencing, any cost
benefit would be greatly outweighed
by the cost of wages. His main reason
for not continuing to crop graze is
because his seeding program is
spread over a long period and the
logistics and management takes up
too much time and labour. He does put
in a 90 hectare sacrificial crop of oats,
improved pasture and stubble which he
sprays out in July/August to bolster the
quality and availability of sheep feed
into the warmer months.

The final farmer has tried it a couple
of times but says it doesn’t fit in his
business program as “the year you
need the feed for sheep, the crops
are already struggling”. The idea
of sowing early to graze and delay
flowering interferes with their cropping
program, as they want to get a good
double knock for weed control before
seeding. Even with the Clearfield
varieties available, their focus is on the
agronomic not the grazing potential.
It’s all comes down to logistics for
cropping, spraying and how you think
the season is going to pan out. In the
dry years, you don’t want to get hit with
a yield penalty and in the wet years,
there is plenty of sheep feed readily
available. He would try crop grazing
again, but only opportunistically on
small paddocks.

Alan Manton inspecting his crop after grazing.

As all the farmers had tried crop
grazing in more than one season;
the main response was that it is an
opportunistic practice depending on
when the season breaks and when
they are lambing. All said it only
worked with grazing small paddocks,
as large paddocks were not grazed
evenly given either the stocking rate
or that sheep would only graze certain
sections. Weed control and the effects
on the logistics and management of
their cropping enterprises seemed to
be the highest priority. While there are
many farmers that have adopted crop
grazing into their systems; it is not a
practice that is commonly adopted for
all; and varies greatly depending on
the set up of their on farm systems and
strategies.

More information
Chloe Turner
agrec@faceygroup.org.au
0409 868 514
www.faceygroup.org.au

The Grazing Crops Field Walk at Alan and Kely mantons.
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Grazing Crops

From
fodder
to four
tonnes,
frost
mitigation
through
crop
grazing
Farmer:

Alan and Kelly Manton

Location:
Yearlering

Case study 2016

Alan and Kelly Manton run a mixed crop
and livestock farm north of Yealering,
Western Australia. They trialled grazing
crops 3 years ago, and have been
reaping the benefits ever since.
The Manton’s started grazing crops
in 2014, after Kelly saw a field day
demonstration. Alan was hesitant at
first but decided to trial crop grazing
as limited growers in the district were
practising it. In 2014 they grazed
one small barley paddock with no
noticeable difference in yield. In
2015 & 2016 they grazed their entire
250ha barley enterprise. Their sheep
enterprise consists of 150 White Suffolk
ewes and 2200 Merino ewes, all
commercially mated to terminal sires.
Alan originally grazed Hindmarsh in
the first year but they lost 4 out of 300
ewes and they now only grow and
graze Scope CL barley. This provides
beneficial weed control through grazing
and Scope CL having imidazolinone
tolerance so they can control the incrop brome grass.
All nutrients for the crop are incorporated
by seeding, with no post seeding fertiliser
applications. In 2016 Alan applied 47.5
units of nitrogen per hectare, which
encapsulated 160kg/ha slow release
sulphate of ammonia, 15kg/ha urea and
a compound fertiliser. This results in the
roots still being in the nutrient zone when
grazed, so the crop is ready to grow
again. Alan emphasises that growers
do need the right withholding period for
nitrogen applications post seeding, prior
to grazing.
Seeding Scope CL in late April provides
plenty of biomass in time for grazing.
Sheep are put in at the start of July for
3-3.5 weeks, dependant on lambing
dates. Alan aims to take the sheep out
between the 21st-24th July, although it
was the 26th July 2016 due to shearing.
They do not lamb onto the crop either;
in 2015 sheep were tagged and then
put on to crop and 2016 sheep were on
crop then tagged after. For pastures,
he has a stocking rate almost double
the district average of 5.5 ewes/ha and
for crop grazing he aims for a stocking
rate of 11 ewes/ha. He also feeds out
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hay & barley straw while the sheep are
in-crop to provide roughage, to prevent
scouring and fly strike.
Another benefit of grazing crops is
that it gives you plenty of time to get
spraying done, so there are no spare
paddocks. Alan sprays pastures for
ryegrass and barley grass so there are
no grass seeds in sheep carcasses.
This also takes the pressure off the
pastures to give them few weeks
break to produce more biomass. He
also seeds 50-100 ha every year to
improved pastures on low production
paddocks and keeps the best
paddocks for cropping. Two paddocks
are continual pasture, one is planted to
yellow serradella, Dalkeith sub-clover
and oats; the second is vetch and oats
which is a sacrificial crop for weaning
lambs onto in September. He also cuts
hay for fodder; oaten to provide fibre
and pea to provide protein.
Another benefit of crop grazing is that it
reduces the plants water requirements,
as the more biomass the plant has,
the more water it requires. Grazing
also reduces the risk of frost damage
from spring rainfall, where the awn has
peeped and the flower is frosted in the
boot. Alan said his barley crop was
probably the only one in the district
that didn’t get frosted in 2016 and he
planted the same date as everyone else.
Grazing his barley pushed the flowering
& frost risk window out and in return
produced an average 4.2t/ha of barley.
Alan and Kelly’s take home message
for other growers interested in grazing
crops themselves is “most farmers
biggest fear is that the crop won’t
recover, you only graze crops for a
finite period, it’s a massive amount
of free green feed”. They are great
supporters of the local research done
by the Facey Group and are keen to
see the findings of the 2016 trials from
Grain and Graze 3.

More information
Chloe Turner
agrec@faceygroup.org.au
0409 868 514
www.faceygroup.org.au

Grazing Crops

Summer
sown
Urambie
increases
farm
production
Farm Name:

Coolindown Farms

Farm Size:

2,400ha across 3 farms (within
15 minutes of each other)

Location:

Neridup, 45km East of Esperance

Av. Annual Rainfall:
500-550mm

Predominant Soil Type:

Sand over gravel over clay

Case study 2016

Like many producers across Australia,
Josh Lay regularly turns his attention
to how he can improve the profitability
of his family’s farming enterprise
Coolindown Farms which operates at
Neridup, just east of Esperance. He
and his father are motivated to keep
all of their arable land as productive
as possible and seek to customise
each paddock to its most profitable
use. They are keen to move their
enterprise from a pasture-pasturecanola-cereal rotation to a 90% crop,
10% established pastures operation
but Josh’s father knows from personal
experience that the risk of a wet year
crop wipeout is an issue that needs to
be managed in their neck of the woods.

Two key concepts leapt out at Josh as
major opportunities for his business’
bottom line. The first was John’s
reminder that not all of the biomass
produced by a crop is required by
the plants to produce maximum yield,
meaning this excess biomass was
a potential feed resource that could
utilised in Josh’s business. The second
was Annieka’s overview of her work to
shift canola seeding times from autumn
to spring/summer which suggested a
way that Josh’s business could make
use of the water resource available in
the soil profile beyond the traditional
winter-spring crop growing season.

Research Findings Reveal
Potential to Increase
Production

Josh’s first idea to apply these research
findings to his farm business was to
source a winter canola variety and
seed it in summer into a waterlogging
prone paddock 33ha in size. Following
a good rain in mid-January, with his
soil water profile full, he was ready
to go until he met his first hurdle. He
could not source canola seed until
mid-February at the earliest. Not to
be deterred Josh turned to Plan B
and made the decision to go with
Urambie winter barley sourced from a
neighbour.

It was with this thinking in mind that
Josh attended a Grain and Graze
3 Forum in July 2015 where John
Kirkegaard, Senior Principal Research
Scientist based at CSIRO in Canberra
and Annieka Paridaen, Research and
Extension Agronomist with Southern
Farming Systems in Victoria presented
their research.

Putting Research in to Practice

Enterprise Mix:

1/3 Canola, 1/3 Wheat & 1/3
Barley and Sheep

Josh Lay checks how his January sown Urambie Barley is going during its 3rd grazing at 33 DSE/ha
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Crop Agronomy
Paddock Management

Date

Seeded 80kg/ha Urambie Barley
with 100kg/ha Agstar Extra fertiliser
(14%N:14%P:9%S:0.1%Cu:0.1%Zn)

28th January 2016

1100 wethers introduced

21st March 2016

1100 wethers removed

7th April 2016

1100 wethers introduced

5th May 2016

1100 wethers removed

13th May 2016

Urea fertiliser applied at 60kg/ha (46%N)

17th May 2016

1100 wethers introduced

5th June 2016

1100 wethers removed

18th June 2016

Total Grazing Days

39 Grazing Days @ 33 DSE/ha

Urea fertiliser applied at 80kg/ha

End-July 2016

Weed control
Late April 2016

100g/ha Lontrel + 1.0L/ha 2,4-D Amine 625
500ml/ha MCPA LVE 570 + 200ml/ha Coptrel
500

Above Average Winter Rainfall
Impacts Crop Growth
Happy with the biomass produced
by the Urambie crop as the season
unfolded Josh was optimistic about
how his foray into summer crop sowing
was proceeding. Then the rain started
to fall at above average levels for winter
and the challenge of cropping in this
water logging prone paddock became
evident.
Firstly, Rhizoctonia root disease
appeared, proliferating in the cold wet
soil conditions that prevailed. Secondly,
as more rain fell, the root zone started
to become anaerobic as the air pockets
that should have been present to
support nutrient exchange and root
growth became filled with water. In
response the crop began to show signs
of disease and water logging damage.
Then late winter germinating silver
grass and rye grass arrived and with
little competition capacity in its arsenal
the crop went in to further decline.
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18th June 2016

In response to these conditions Josh
and his father Dion made the decision
to cut their losses in the wettest areas
of the trial paddock and leave them as
pasture to be cut for hay so that the
grass weeds could be spray-topped in
spring to prevent weed seed set.

Crop Production Value
Of the 33 hectares included in the
summer sowing trial, 25 hectares
were cut for hay and 8 hectares
were harvested for grain. The gross
production figures achieved from the
paddock were as follows:
In total gross production terms,
$30,752 was returned from the 33ha
paddock of which $3,878 was returned
from the 8ha harvested for grain,
$21,000 was returned from the 25ha
cut for hay and $5,874 was returned
from grazing the total paddock 3 times
between 21st March and 18th June.

Key Learning’s from Experience
with Summer-Sown Urambie
Barley
Undeterred by the negative impact
of above average winter rainfall on
summer-sown Urambie barley in waterlogging prone areas, Josh intends to
continue his efforts to use summercrop sowing as a way of capitalising
on the summer soil water resource he
has at his disposal. Based on his first
experience, he will apply the following
learnings to next year:
• Keep grazing crops paddocks fairly
close together to minimise stock
movement logistics. This helps make
grazing regimes easier to manage.
• Increase the barley seeding rate
from 80kg/ha to 100kg/ha. This
will increase plant density and
thus grazing biomass available for
grazing sooner after seeding than a
less densely sown crop.
• Summer seed crops in to clayed
paddocks to reduce the likelihood
of non-wetting sands constraining
even crop germination and to take
advantage of the reduced weed
burden achieved after claying.
• Use a seed dressing that can
address Rhizoctonia root disease
if known to be present in target
paddocks.
• Make sure Urea is topped up just
before or straight after the first
grazing. Josh was unable to do this
in 2016 due to logistical constraints.
Next year he plans to use Flexi-N
liquid fertiliser.

Case study 2016

Grain and Hay Value
Grain Yield

2.62 tonne/ha

Grain Quality

Feed

Grain Price

$185/tonne

Grain Return from 8ha

$3 878

Hay Yield

140 tonne/25ha = 5.6 tonne/ha

Hay Price

$150/tonne

Hay Return from 25ha

$21 000
Josh lines up the header and weigh trailer to
measure crop yield

Grazing Value
Livestock
Type
Wethers

Livestock
Number

Value
(DSE/ha)

Grazed Area
(ha)

1100

1.0

33

Grazing Window
21st March – 18th
June

Grazing
Days

DSE Grazing
(Days/ha)

$/ha
Return

39

1299

$178

Where: 1 DSE valued at $50

Josh’s experience do date has also
shown him the importance of the
following factors:
• Seed with a full soil moisture
profile otherwise the soil water
resource present is insufficient to
support summer sown crop beyond
germination.

More Information:
Consultants:
Greg Warren and Michelle Handley
E: greg@farmandgeneral.com.au
M: 0428 720 888

• Stubble cover is required for summer
sowing to improve crop protection
from the high soil temperatures
that can prevail in summer and
dehydration from hot summer winds.
• For the industry to move this way
seed production companies need
to synchronise seed supply timing.
Currently the seed supply business
is timed to meet April-May seeding
times.
• A winter canola with a short
vernalisation requirement is needed
to seed early in waterlogging prone
paddocks while still maturing in the
desirable mid spring window.
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Grazing
oat
crops
with
small
mobs of
multiple
bearing
ewes
Name:

Benny Zadow

Farm Location:

880ha near Flat Rocks, 40km
east of Kojonup
440ha in Beaufort, 50km north
of Kojonup

Case study 2016

Benny Zadow is an enigma when
compared with his young compatriots.
Shiny new machinery and big gear don’t
hit Bennys’ buttons, he is far happier
behind a mob of his Dohne sheep with
his trusty dogs than programming the
latest in auto steer technology.
Benny’s cropping program revolves
around growing supplementary feed
and also a bit of cash crop, this is really
capitalizing on some of the Nitrogen
put back into the soil over the pasture
phase.
The standard rotation is 4 years of
pasture then one year of crop before
going back into pasture for another 4
years. Harvesting the Nitrogen in the
cash crop year makes good sense
and he aims to grow low cost crops
while making sure weed control is done
properly.
The cropping consists of a mix of
barley and oats with around 200ha
grown at Flat Rocks and 50ha at the
Beaufort property.
Benny winters 4200 mated ewes and
around the 2000 lambs, the wether
portion of the lambs are turned off
between January and March.
He joins the ewes in the first week in
March and has reduced joining to 35
days, which he says gives him a very
compact lambing allowing him to wean
early and give the ewes sufficient time
on green feed to build condition score
for next mating.
Benny has scanned for multiples and
then run the multiples separately for
the last couple of years. In 2016 he
achieved 99.9% lambs weaned to
ewes mated, just 4 lambs short of the
magical 100%.
He has been involved with the Grain
and Graze 3 trial for the last 2 years,
where he has grazed oat crops with
small mobs of multiple bearing ewes.
In 2015 he watched with interest and
was going to adopt the strategy across
the whole farm in 2016 but with the
magnificent start to the year there was
no need as he had more than enough
pasture feed.
The 2016 trial results replicated the
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Benny comparing the ungrazed crop

previous year with the standout result
being the half a condition score
increase on the crop grazed ewes at
marking, Benny sees this as a major
advantage leading into the following
joining.
Interestingly the lambing percentage
between the crop grazed ewes and
the pasture ewes was negligible and
can be explained by the fact that
Benny looks after his sheep very well
especially the multiples.
Having completed a LTEM course
Benny understands the importance
of having multiple bearing ewes in
reasonable condition score at the start
of lambing as this is a major driver of
lamb survival.
Based on his trial experience, Benny is
confident that the grazing of crops with
multiple bearing ewes will pay dividends
to the bottom line of his farming
operation and plans to implement it as
standard practice this year.
The next challenge he sees is to build a
system that incorporates crop grazing
that will enable him to increase his
stocking rate while still guaranteeing
higher survival in multiple bearing ewes.

More Information:
Consultant:
Joe Young
E: youngs4@bigpond.com

Grazing Crops

Kojonup
sheep
growers
implement
grazing
crops
into their
farming
system

Case study 2016

Nick said it came about by pure
chance. “We were growing lucerne
and cropping over the top of it and in
this one particular paddock the lucerne
was getting in front of the crop so we
decided to put some sheep on it and
hopefully they would graze the lucerne
preferentially, which they did,” said
Nick “I did a bit of research and found
out some others were grazing crops
and that it wasn’t the end of the world
as we know it. When it came to harvest,
that paddock had the highest yield on
the farm that year. We were sold on the
idea and have been grazing crops for
the last 10 years”
They crop a total of around 550 ha and
have been minimum till with knife points
and stubble retention for about 20 years.
They have seen organic carbon levels
slowly increasing with some soil tests now
coming back around the 5.5 – 6 mark.
The other 650ha are sheep. They
have been introducing perennials into
the system for the last 12 – 15 years.
Originally with lucerne and now with
kikuyu and tall wheat grass in the lower
areas. This with the stubbles makes
summer far easier.
The Trethowan’s run 3500 Merinotech
ewes and shear 9500 head with the
wethers being sold to the boat trade as
1.5 year olds. Wool is an integral part
of the operation with 55% of total gross
receipts coming from wool.
Nick and Jane rotate all their sheep with
the exception of set stocking the ewes
over lambing. At marking time they bulk
them up and start rotating them again.

Nick and Jane Trethowan farm 1200 arable
ha 12km south of Kojonup. They were
among the first sheep growers to implement
grazing crops into their farming system.

Integrating crop grazing into their
enterprise has allowed them to
confidently increase stocking rates,
they were running 15 dse / ha for a
number of years.
Over the last two years they have
dropped that back to around 13.1 dse
/ ha just to make life a bit easier and to
have more time for other things.
The other advantage of having the
experience and confidence of crop
grazing means that in the bad year
it’s so much easier. Nick remembers
2010 being a “shocker” they grazed
everything quite hard and the sheep

came through the year very well without
too much yield penalty in the crops.
“The thing with sheep is that the effects of
a bad year last for more than that year so
it’s important to take a longer term view”
When asked why he is so passionate
about crop grazing, Nick’s reply was
“I love it, the sheep love it, they have
never been better since we started
grazing crops, the sheep do well and it
doesn’t impact on crop yields too much.”
“Our crops aren’t the cleanest so the
agronomist gets a bit edgy but the
way I look at is, we have a fairly short
rotation with 2 years pasture followed
by canola, barley, which we keep for
sheep feed, then finally oats before
going back to pasture. A bit of ryegrass
in the final oat crop is actually a good
thing as it makes the transition back to
pasture and the first year out carrying
capacity much better. For example
if the oat crop is relatively clean the
carrying capacity is down to around the
65% level but if it has a bit of ryegrass
through it then we’re up around the
90% of carrying capacity”
Jane was equally as passionate saying
“It’s about the whole system. In our
environment grazing crops is symbiotic
and complementary. It’s a great mix,
the crop fits in with the sheep and the
sheep fit in with the crop. The 2 weeks
of deferred grazing in July when the
sheep are on crops is invaluable, it
allows pasture to build a bit of leaf area
so when growth rates start to pick up in
August it gets away much quicker.”
With 2016 being such a good pasture
year the only class of stock that grazed
stubbles were the multiple bearing
ewes. It allowed Nick and Jane to
follow the guidelines of smaller mobs
with great success.
They both agree it’s now an integral
part of their farming system and they
can’t see themselves operating without
grazing crops.

More Information:
Consultant:
Joe Young
E: youngs4@bigpond.com
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Keeping
a close
eye on
grazing
crop
margins
Name:

Stacy and Melissa Williams

Location:

Farming 10 km south west of
Kojonup

Farm Size:

1000 acres (400ha)

Enterprise Mix:

Year in year out they graze
around 50% and crop the rest.
Cropping is made up of Wheat,
Canola and Barley. Depending
on paddock size around one
third of each.

Case study 2016

The Williams sheep operation has
revolved around trading and over the
years Stacy has become very astute
at what he does, turning over between
5000 and 8000 per year. He keeps a
close eye on the margins and is very
cost conscious.
“A lot of farmers trade a mob or two of
sheep if the opportunity arises but more
often than not the numbers get lost in
the whole farm operation, but when
trading is your sole enterprise there is
no place to hide,” says Stacy.
Up until now Stacy has just grazed
his oats when the opportunity has
presented itself. He has no set time
to start grazing it’s more about the
opportunity to buy suitable sheep that
dictates the start. At the other end he
says “You need to be careful and not
fall into the trap of being too greedy
and make sure the sheep come off the
crop early before you damage potential
yield”
An example of Stacy’s grazing
approach is in 2017 he bought a mob
of 1000 wethers that weren’t quite boat
standard. He grazed a 20ha oat crop
for 2 weeks and put on an estimated 3
– 3.5 kg liveweight and sold the sheep
to live export. He was cagey with the
numbers but grinned when asked if it
was profitable and said the oats still
yielded 3 t/ha.
With a change in the fundamentals of
trading and various players adjusting
their positions in the market, Stacy and
Melissa are moving toward a breeding
ewe based sheep operation for 2018.
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Stacy with his daughter Amy

They will still keep an eye open for
trading opportunities but want to
reduce the risk a bit as they feel the
outlook for lamb is positive over the
foreseeable future and margins in
trading have reduced.
On the crop grazing side Stacy sees
potential to include other crop types
not just oats in the grazing regime
and while it has been an opportunistic
situation in the past he is looking at
ways to include crop gazing as a
regular part of their farming operation.

More Information:
Consultant:
Joe Young
E: youngs4@bigpond.com

Business Discussion
Groups

Aligning
property
purchases
with
personal
goals

When neighboring land becomes
available, the natural reaction for many
is to go straight into purchase mode.
But before that, there are other factors
that need to be taken into consideration
before deciding whether to purchase
more land.
Land purchase is a strategic decision,
and one that can make or break the
business. Grain & Graze work has
shown that a good decision is one
where the head (facts/rational decision
making), the heart (our values) and
the gut (intuition) align. (See the Farm
Decision Making booklet)
Farm expansion is a decision that
can often be made emotionally (using
the heart), without considering the
real facts, or the alternatives that are
available to the business.
The following questions work through a
rational process (head), to assist with
this strategic decision.

Do we want to farm more land?
Farmers often feel obliged to expand
where it is possible (ie land becomes
available nearby), but business growth
is a big decision which should align
with business and personal objectives.
It’s important to consider future
financial outgoings in the decision
. Will buying land line up with other
planned capital purchases, off farm
investments, and/or family financial
needs (such as school fees)?
Other considerations such as increased
time pressures, financial risk aversion,
extra stress, potentially having to employ
staff or more staff, succession and all
other factors should also be considered,
not just financial return.
Expanding can be quite confronting for
the business manager. The expectation
is it will be just be more of the same,
however when analyzed this might
turn out be more losses than gains.
The business manager also needs to
be realistic about their capacities as a
manager of a larger scale operation,
and manager of people if required.

The best solution is to talk to peers of
a similar potential scale and discuss
their challenges and how they manage
staff etc.

Questions to ask
• Does expansion fit in with the overall
plan?
• Does it align with business goals?
• Does it align with personal goals?
• What’s the manager’s capacity?

Is this extra area of land a good
investment?
To evaluate the potential of the new
land consider crop yield, potential
stocking rate and other variables.
Calculate how much money it
may generate under the current
management system. Look at the
existing profit and loss statements and
enterprise analysis to work this out,
adjusting for differences in area, yield,
stocking rate potential.
The cost of investment may include
capital investment in machinery,
stock and/or additional labour, so
include these in the calculation as
well. Talk to consultants or friends with
greater scale to work out the scale of
machinery required with expansion.

Questions to ask
• Is it a good piece of land?
• What returns are currently being
made from the business?
• What return on investment can be
expected from this purchase?
• Would the current machinery/labour
scale cope, or is more investment
needed in this area?
• There might be enough cash to buy
the land but what about operational
finance to purchase sheep, fertilizer,
chemical etc.

61

Business Discussion
Groups

Is there a better return on
investment with an alternative
investment?
What are the alternatives? The quality
of the soil and farm infrastructure
can make a huge difference when it
comes to profits. Is there any other land
available or likely to become available?
What are the alternatives? What is the
return on investment off farm? And how
does this compare with what can be
achieved from purchasing the farm.

Questions to ask
• Could a better return on investment
be gained elsewhere?

What position would purchasing
the land put the existing
business in?
To assess the position that investment
will put the current business in,
calculate the current debt: equity ratio
(debt/equity). How this would change
with the purchase of a new investment?
(Aim to keep the debt:equity ratio <1.)
All capital investments, including stock,
machinery etc, must be included in this
assessment.

How long will the current
business need to subsidise the
new land?
Use the same calculations to evaluate
the potential of the new area, estimate
how much income it will generate, and
the costs that will be incurred.
These can be put into the existing cash
flow as a guide, remembering to include
the extra debt repayments, labour and
machinery costs. This will show if, and
when, the new area can stand on its
own two feet, or for how long it may
need to be supported by the existing
business. Putting this cash flow together
with the existing cash flow will reveal
any areas where the extra costs may be
a problem.
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Historical data from the existing farm
will enable good years and bad years
to be factored in, ensuring there is a
sufficient buffer in the event of poor
seasons early on after the potential
purchase.

Questions to ask
• Look at the past financials to measure
the level of risk the existing business
will take on with the purchase.

Finally
Expanding can be a profitable and
rewarding experience. Good decision
making in this area can be enhanced
through better understanding financial
reports such as balance sheets, profit/
loss statements and cash flow. This
combined with aligning the purchase
with business and personal goals, and
being reflective on how the business
can handle the expansion, can turn that
decision from good to great.

More Information:
Consultant: Edward Riggall, AgPro
Management
E ed@agpromanagement.com
M 0428 299 007

Business Discussion
Groups

Utilising
Grain and
Graze 3’s
@Risk
program
in Wagin

The Wagin discussion group came
together as a livestock production
group initially to learn about
benchmarking and production
parameters. As such the group had
a good understanding of the profit
drivers of the different enterprises,
and was looking for a higher level of
business analysis that went beyond
benchmarking.
The group wanted to look at more
complex issues of their businesses,
including risk management, return
on investment, and other system and
investment issues. Grain & Graze
business discussion groups were a
great vehicle to drive this discussion.
At the initial meeting the group were
introduced to the Grain and Graze risk
management program ‘@Risk’, which
was used to demonstrate the risk
profile of different businesses based
upon their sheep/crop rotation and
crop types in their environment.
This analysis enabled group
members to further understand
the risks associated with their own
farm enterprises, and the financial
impact system changes have on
risk. The analysis outlined the risk
variation between cropping and
sheep enterprises, but it also raised
many questions regarding what an
acceptable level of risk was.
The analysis generated a lot of
discussion regarding frost risk, based
on the yield penalty of deferred sowing
versus the impact of frost. The program
demonstrated that deferred sowing was
a “false economy”, as the cumulative
cost of decreased yields from late
sowing in non-frost years, was greater
than the cost to the business of a bad
frost year.

machinery (chaff carts) and lime. The
group discussed the spread of what
return on investment might be from
each investment. This enabled a more
business focused decision process for
future decisions.
In several meetings the group used
the program to work through an
individual business scenario, leading
to further conversation and deeper
understanding of the processes. The
program was also used to analyse the
option of farm expansion vs. off-farm
investment, turning what is often an
emotional decision into a sensible
decision based on real facts. This led
to further discussion on how farmers
make business decisions; where often
intuition takes the place of logical
analysis.
@Risk has been a great foundation tool
for the business discussion groups with
further discussion regarding other parts
of the business emerging from initial
analysis. These talks range on topics
from machinery purchases to utilizing
standing fodder crops and managing
disease within the livestock enterprise.
Feedback from the farmers on the small
group structure was very positive. They
like hearing what other farmers have
done in an environment where they are
confident to speak up themselves and
where there is a consultant to endorse
ideas, bring in experiences from
elsewhere, chair the meeting, organise
the structure of the discussions, and
taking the group in the direction in
which it is interested.

More Information:
Consultant: Edward Riggall, AgPro
Management
E ed@agpromanagement.com
M 0428 299 007

Interestingly this topic was revisited at
the last meeting following the 2016 frost
season, and all were happy with their
decision to sow in a timely manner.
The ‘@Risk’ program was also used
to calculate variations on return of the
investment of capital items such as
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The
decision
making
and
discussion
process in
Tenterden

Discussion groups create an ideal
environment for discussing farming
issues and options, which wouldn’t
happen without the facilitation of the
formal group. Feedback from members
of the Tenterden group has shown they
appreciated the opportunity to meet
with other local farmers to discuss their
ideas, find out what others are doing
and get help with current decisions,
particularly when a consultant is
present to verify comments and add to
their experiences.
The group have forged trust, revealing
in-depth data about their farms to each
other in order to analyse their own
businesses, and expose areas in which
they could make beneficial changes.
They have also grown in confidence in
their own ability to make decisions and
analyse their options.
The group began by benchmarking
their livestock enterprises against each
other. The benchmarking looked at
production and financial margins from
the last 12 months. It allowed group
members to investigate their own data
and compare it to the average and high
performers of the group.
Through this they were able to discover
their own profit drivers and what
was driving the differences in results
between the top 20% and the average.
The benchmarking raised questions
from the farmers and they decided
to focus on individual businesses at
future meetings, giving each farmer the
opportunity to host a session. On these
days the farmer outlined his business
to the group, took them out to see his
farm and asked for feedback from the
other members on the different issues
that his business was facing and how
to approach them.
Topics discussed on the day ranged
between of short term operational
discussions which addressed
immediate issues at the time. An
example of this was investment in
urea, particularly considering the wet
season with questionable yields (the
meeting took place in June 2016).
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The economics of spreading urea with
planes was discussed as there had
been difficulty getting on the land.
Big picture discussions (strategic
discussions) included topics such as
purchasing decisions, longer term,
whole-farm system decisions and
financial options. There were also
discussions around:
• Different techniques for bringing
paddocks back to pasture from
trees. Members of the group with
experience were able to advise other
thinking of it. Noting that soil pH and
nutrition before the trees went in was
indicative of the soil condition post
trees.
• Weed management through pasture
and cropping phases; should GM
canola retained as a part of the weed
management strategy, rotations and
pasture manipulation.
• Grain marketing decisions; selling
yourself, using consultants, hedging,
selling throughout the year, or all at
harvest.
• Machinery purchases were analysed;
buying new or second hand, upscaling, finance options.
One farmer reported he found
feedback from the other members
very useful, and everyone agreed they
gained from the experience.
The format enabled open discussion
about real topics with a consultant to
chair the meeting, manage discussion
and organise future meetings using
feedback from the group members to
plan it to address current issues.

More Information:
Consultant: Edward Riggall, AgPro
Management
E ed@agpromanagement.com
M 0428 299 007
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Farm
decision
making –
how does
your risk
profile
affect
your
business
decision
making?

Keywords:
decision making, risk profile, volatility,
strategy.

Take home message
• Managing risk is not about the middle
or the average, it is the opposite. It
is appreciating what happens at the
extremes, the size or value of these
extremes and how often they occur.

Introduction
Risk is a natural and accepted part
of farming. Australian agricultural
production (based on value of output)
is the most volatile in the world and the
most volatile sector of the Australian
economy (Keogh, 2013). This volatility
conveys a level of risk that needs to
be managed. Given most farmers are
still operating despite two centuries of
volatility suggest they have developed
long term strategies and operational
tactics to cope with this ongoing
challenge.
There are many strategies farmers
use to manage production risk.
Diversification in crop and pasture
type, enterprise mix, targeting multiple
markets and property location are
common strategies. So is managing
input costs, especially when production
and prices can be highly variable.

Understanding risk
When we talk about risk most of us
immediately think about the negative
consequences if an action goes bad.
Dictionary definitions re-inforce this
thinking. However this is only one
aspect of risk. The word risk is derived
from Italian word risicare, which means
‘to dare’. To manage risk effectively we
need to understand both the downside,
or the potential harm from taking a risk
and also the opportunities that taking a
risk can offer.

There is no reward without risk. In
farming, risk is a necessary part of
making returns. Managing risk is about
making decisions that trade some level
of acceptable risk for some level of
acceptable return for an acceptable
amount of effort. Decisions can be
made to reduce risk, but it usually
comes at a price, namely lower returns.
A common definition of risk is likelihood
by consequence. In other words risk
requires knowing how often an event
happens (the frequency) and what is
the impact (the value) when it does
happen. A decision that increases risk
will either increase the likelihood of
an event happening and/or increase
the consequence if it does occur. This
increased consequence may be a
greater return, not just a greater loss.
Average values are commonly used
in agricultural extension. We present
average yields, average prices and
average costs. While these averages
convey a value (and are convenient),
they rarely present the frequency of this
average occurring. This would be fine
if we consistently got these average
values, but in agriculture we rarely do.
The key drivers of profit in agriculture,
namely yield, prices and some costs
have a range of values within and
between production periods. If we use
averages for analysis, it usually over
estimates the profits and hides the
volatility in those profits (Nicholson,
2013).
Managing risk is not about the middle
or the average, it is the opposite. It
is appreciating what happens at the
extremes, the size or value of these
extremes and how often they occur.

Decisions around risk
Firstly we need to understand there are
three broad influences that shape a
decision around risk.
These are simply described as the
head, the heart and the gut (Figure 1).
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The relative influence of the head, the
heart and the gut depends on:
• the relevant information available
(usually imperfect),
• the personality of the decision maker,
and;
• the risk involved.
In my experience most farmers make
decisions around risk by relying on their
gut and their heart.
Gut or intuitive decisions are informed
through experience, both good and
bad – although bad experiences are
usually more influential than good
experiences. The heart decisions reflect

your personality (are you naturally a risk
taker) and what you want to achieve
from farming. This means everyone will
have a different position on risk and this
position can change rapidly, sometimes
triggered by sudden events. Importantly
no position is right or wrong, it is what
you are comfortable living with.

Analysing risk

The analysis I will show adds to the
head part of a decision, by generating
some numbers (usually profit) that
we can combine with our intuition
and goals. In combination the three
influences lead to a more informed
decision.

Through the Grain and Graze program
we have developed a relatively simple
way to put some numbers around the
risk in your farming business. It is based
on Excel with an additional program
called @Risk (www.palisade.com).
Firstly we identify the risky variables in
your business that we have little or no
control over at the start of the season.
These are typically yields, prices and
some costs. Graphs are created that
show the amount or value of this risk
and how often this amount or value
occurs. It includes extreme and more
common results and are referred to as
distributions. The broader the range in
values the greater the volatility or risk
(figure 2).

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.

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.

Figure 1: The head, heart and gut influence our decisions
(Image courtesy of Alice Long, AgCommunicators).
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As described previously the derivation
of risk is ‘to dare’. This implies there is
opportunity but it also implies a choice.
As individuals we can influence how
much risk we expose ourselves to by
making choices.

These ‘risky’ distributions are then
substituted for the average values
used in calculations. For example we
may have used an average price for
APW wheat delivered at Kwinana of
$313/t. By substituting this distribution,
the program will do some calculations
with a price around $313/t, but also
do calculations with prices at $240/t,
$210/t, $350/t and even $500/t.
However the frequency these prices
occur will be different. There will be
more calculations around $315/t than
around $240/t or $350/t and many more
than around $500/t.
The same can be done for yields (and
some costs, although most costs
increase in price but are not highly
variable throughout the season). When
the risky yield, price and cost values are
combined, they reflect what happens
in real life. For example we may have
a high yield but poor prices, so our
gross income is about average. Less
often we will have poor yields and poor
prices and conversely we occasionally
get high yields and high prices.
Adjustments can also be made to link
events such as often getting higher
prices when yields are poor.

The analysis I will show adds to the head part of a decision, by generating some numbers (usually
profit) that we can combine with our intuition and goals. In combination the three influences lead to
a more informed decision.
Analysing risk
As described previously the derivation of risk is 'to dare'. This implies there is opportunity but it also
implies a choice. As individuals we can influence how much risk we expose ourselves to by making
choices.
Through the Grain and Graze program we have developed a relatively simple way to put some
numbers around the risk in your farming business. It is based on Excel with an additional program
called @Risk (www.palisade.com). Firstly we identify the risky variables in your business that we
have little or no control over at the start of the season. These are typically yields, prices and some
costs. Graphs are created that show the amount or value of this risk and how often this amount or
Figure 2: Example weekly price range for APW wheat at Kwinana from
value occurs.
It includes extreme and more common results and are referred to as distributions.
1 July 2005 to 30 June 2015, inflated to 2015 values. (www.agprice.
The broader
the
range in values the greater the volatility or risk (figure 2).
grainandgraze3.com.au)

Figure 2: Example weekly price range for APW wheat at Kwinana from 1 July 2005 to 30 June 2015,
inflated to 2015 values. (www.agprice.grainandgraze3.com.au)
We create these distributions through
a combination of historic information
(‘form guides’) and gut feel. I call this
‘framing the odds’. Each distribution
can be customised to suit your location,
soil type, frost risk etc.
Not all risks are equal. The computer
program enables a comparison
between the risky variables. For
example we might have a farm with 20
or so distributions but not all of these
risks are of equal influence to our final
profit. Some create more volatility than
others and some are more influential
in making or losing large amounts of
money. We can identify these and
examine the impact if we were able to
change them. This scenario analysis
is extremely valuable as it enables an
understanding of the risk implications
of large (and small) changes on the
farming business before we make the
changes.
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Decision
making
in a risky
environment
‘All business proceeds on
beliefs, on judgements of
probabilities and not on
certainties.’
- Charles W. Eliot (1834-1926)

As Charles Eliot founder of Harvard
College states, ‘in business, there
is no such thing as a sure thing’.
This is especially true in agricultural
businesses operating in Australia.
Risk management is often seen as a
subject to be studied in isolation. This
results in us having things called a
‘risk workshop’, as if the issue of risk
is something that should be handled
in isolation. The reality is that risk
management is simply something
we do every second of the day.
From the time that we learn to walk
we incorporate either consciously or
subconsciously risk management into
every decision we make.
So what is risk and why is it is
important in decision making? There
is often confusion over the difference
between risk and uncertainty as if
these are separate issues. The reality
is they are the same except one has
consequences while the other is value
free.
Hardaker et al (2004) defines the
difference as ’uncertainty is imperfect
knowledge and risk as uncertain
consequences, particularly exposure to
unfavorable consequences.’ A simple
example would be that I might say I
am uncertain if it might rain tomorrow
but as it has no consequences to me
it is consequence free. However, let’s
say I am looking to cut hay today. If it
is a significant rainfall event tomorrow
it will have financial consequences to
me – this is risk, the event has both
uncertainty and consequences.
Risk decision making needs to be
looked at from two angles. Firstly, how
can we design a decision making
process so that we have the best
chance of making a good decision?
The second angle is to understand
why, even when given the facts to
make a rational decision, we don’t.
What influences our decision making
and therefore the level of risk that we
incorporate into our business?
When looking at a farming business,
are our business making decisions
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any more rational? Or are the same
influencers that mean we take irrational
risks in our personal life framing our
decision making in a business sense?

A rational risk decision making
process
To consider a rational approach to
decision making, let’s first look at the
operating environment. Agricultural
businesses are a unique combination
of biological, human and financial
capital. No other business has an
operating environment that is so open
to factors outside of the control of the
operator. The decisions that famers
make in managing these interactions
will determine the outcomes achieved
and the amount of risk they are
prepared to accept.
It is important to realise that each
business is unique in both the
makeup of its capital and its required
operator outcomes. Furthermore, the
environment surrounding the business
will also be unique in its combination
of risk factors. Therefore, two farms,
side by side, operating similar farming
systems can achieve dramatically
different outcomes based on the
permutations and combinations of the
decisions that the farmer makes and
the differing mix of availability of capital
(physical, human and money). As
such, rules of thumb and comparison
of performance or benchmarking
based on the maximisation of a single
capital component needs to be used
with great caution when analysing the
performance of a business.
An example would be that most
benchmarks focus on maximising
capital productivity input, for example,
maximizing Water Use Efficiency per
Ha. But what if that comes at such
a cost to either human capital or a
financial capital? That focus on this
single factor actually puts the farm at a
greater risk of failure.
“Since each farmer’s business is
different, a one size fits all approach
is not appropriate. Rather, what is
required are simple budgets and

guidelines which allow farmers and their
advisers to feed in their own figures and
ask the “what if” questions appropriate
to them.” Ed Hunt (2010)
Ed Hunt’s analysis also concluded that
’Understanding the sensitivity of change
to farm systems and investments
with volatile seasons is essential to
achieving profitability and managing
risk. Traditional farm business analysis
techniques often do not pick up risk.’ Ed
Hunt (2010)

No return without risk
William Bernstein in his 2002 book ‘The
Four Pillars of Investing’ stated that;
“The history of the stock and bond
markets shows that risk and reward are
inextricably intertwined. Do not expect
high returns without high risk. Do not
expect safety without correspondingly
low returns.” -William Bernstein, “The
Four Pillars of Investing” (2002)
However, that is not to say that all
investment with high risk delivers higher
returns than those that have lower
returns.
Therefore risk (defined as volatility
of returns) is an inherent part of
investing. For most farmers, farming
is an investment not a job. Most of
their wealth creation will come from
the return from the farm investment,
both in the form of earnings and
capital appreciation, rather than the
salary they pull from the farm. Thus
does it not make sense to look at our
farming as would an investor who is
trying to maximise their return for risk?
The Investopedia website makes the
following statement:
‘The intelligent investor manages risk
by recognizing its existence, measuring
its degree in any given investment and
realistically assessing his or her capacity
to take risk. There is nothing wrong with
investing in a high-risk fund if the fund’s
return is equally high. The questions
to ask are: Can I afford the loss if it
occurs? Am I emotionally prepared to
deal with the uncertainties of high-risk
investments? Do I need to take this
kind of risk to achieve my investment
goals?’ So would it not seem reasonable

to incorporate good risk analysis into
business decision making on farm and
not simply focus on returns.

How do investors measure risk?
As we can see risk measurement in the
investment world is a critical part of the
investment decision just as much as the
analysis of the return. What the investor
is wanting to measure is the return on
risk just as they want to know what the
return on asset is. A question I often ask
farmers is how many know what their
expected gross margin is for that crop?
Generally the majority of hands go up.
When I ask them what their likelihood
of loss for that crop is? Very few if any
hands go up.
The hard part about adding risk into the
analysis is data. While we only need
one year’s results to measure return
on assets we need numerous sets of
years to measure risk in any sensible
way. The most common method used
is a measure called standard deviation.
Standard deviation simply measures the
scatter around the average. The bigger
the scatter around the mean the larger
the standard deviation is and therefore
the greater variability or risk of the
investment. The measurement is often
used in measuring variability of fleece
micron or variation of crop yields across
trial plots.

Combining risk and return
In the investment world we combine
the two measurements so that we can
compare the risk/return performance of
different asset classes
If we look at the main investment asset
classes for the period (1988-2015) they
have achieved the following results:

Table 1 Return on Assets (ROA)
Asset Class
Aust Shares
Int Shares
List Property
Cash
Aust Bonds

Return on Assets
9.20%
7.10%
8.40%
6.60%
8.50%

Source: Vanguard Website

So if we look at this simply from a return
perspective the best investment is
Australian shares. Let’s add risk to our
analysis.

Table 2 ROA vs Standard Deviation
(SD)
Asset Class
Aust Shares
Int Shares
List Property
Cash
Aust Bonds

Return on Assets
9.20%
7.10%
8.40%
6.60%
8.50%

SD
12.34%
17.10%
15.76%
3.71%
5.94%

Source: Vanguard Website

So what does it mean? If we look at
Australian Shares you would have
averaged a return of 9.01%. For two
thirds of the years the return has varied
between (3.7%) and 21.35% return on
assets, this being the average return
9.01% +/- 12.34%. Cash on the other
hand achieved an average return of
6.88%. For two-thirds of the years cash
return falls between 3.21% and 10.55%.
Given this what is the better investment?
Is achieving a negative return less than
(3.3) % two years in ten important to the
investment requirements? What is the
best return for risk profile and how can
you optimise it?

How does combining Asset
Classes optimise your return
for risk
Peter Bernstein (no relation to William)
in his book ‘Against the gods’ made the
following comment:
‘The word ‘risk’ derives from the early
Italian risicare, which means “to dare.” In
this sense, risk is a choice rather than a
fate. The actions we dare to take, which
depend on how free we are to make
choices, are what the story of risk is all
about.’ P Bernstein (1996).
Fundamental to investment
management is the concept of portfolio
management. Portfolio management is
about setting the level of risk you are
prepared to accept for a given level
of return. By allocating a proportion of
our money to different asset classes
you can optimise your return for risk.
Figure 1 shows the risk/return profile
for each of the asset classes. The
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efficiency frontier, highlighted in figure
1, is the lowest level of risk that can be
achieved for a given level of return for
the period studied. This is achieved by
optimising the asset class mix.
For example if we had 100% of our
funds allocated to Listed Property our
investment would have achieved an
average return of 8.4% with a standard
deviation of 15.76%. This means two
thirds of the annual returns achieved for
this period were between (7.36%) and
24.16%. The question is could we have
achieved the same return with a smaller
standard deviation or risk? The answer
is yes. By allocating our investment
to other asset classes we could have
achieved the same return with much
less volatility.
The optimal mix of assets classes
that can deliver the lowest level of risk
(volatility) and achieve an 8.5% return
over the period was 34.6% AgTop25
, 49.50% Aust. Shares and 15.90%
Aust. Bonds. This will deliver a
standard deviation of 2.9% and an 82%
decrease in risk for the same level of
return.

The magic of Correlation
In designing an investment portfolio
which can maximise return and
minimise volatility we need not only to
consider the return we can achieve and
the volatility of the different asset but
how the return and volatility between
the asset classes are correlated over
time.
We measure the degree of correlation
by a thing called the correlation
index. It ranges from 1 being perfectly
correlated to -1 one being inversely
or negatively correlated. Assets that
are positively correlated mean that
as one of the assets return improve
so does the other. Assets that are
negatively correlated mean that as one
of the assets returns improve the other
declines.
If we look at the asset classes
described in Table two the correlation
between the asset classes can be
describe as follows (table 3).

for  a  given  level  of  return  for  the  period  studied.  This  is  achieved  by  optimis
Figure 1 Risk/Return for the different asset classes (1989-2015)
the  asset  class  mix.    

Figure  1  Risk/Return  for  the  different  asset  classes  (1989-2015)  
Table 3 Correlation for return between Asset Classes

  

For  example  if  we  had  100%  of  our  funds  allocated  to  Listed  Property  our  
Ag
Aust Shares Int Shares
Property
Cash
Aust Bonds
Ag Top 25%
1.00
investment  would  have  achieved  an  average  return  of  8.4%  with  a  standard
Aust Shares
0.14
1.00
deviation  of  15.76%.  This  means  two  thirds  of  the  annual  returns  achieved  
Int Shares
0.01
0.53
1.00
List Property
0.11
0.75
0.48
1.00
this  period  were  between  (7.36%)  and  24.16%.  The  question  is  could  we  ha
Cash
-0.11
-0.14
-0.04
-0.09
1.00
achieved  the  same  return  with  a  smaller  standard  deviation  or  risk?  The  
Aust Bonds
-0.59
-0.21
0.01
0.07
0.44
1.00
answer  is  yes.  By  allocating  our  investment  to  other  asset  classes  we  could
have  achieved  the  same  return  with  much  less  volatility.  
So in interpreting table 3, if we look
Table 4 Ag Top 25% vs Aust Bonds
at the correlation between Australian

The  optimal  mix  of  assets  classes  that  can  deliver  the  lowest  level  of  risk  
Shares and Listed Property we can see
ROA
SD
they are strongly positively correlated
Ag
8.2%
5.94%
(volatility)  and  achieve  an  8.5%  return  over  the  period  was  34.6%  AgTop25
with a correlation index of 0.75. This
Aust. Bonds
8.5%
5.94%
49.50%  Aust.  Shares  and  15.90%  Aust.  Bonds.  This  will  deliver  a  standard  
means that Listed Property and
However if we have a portfolio made
deviation  of  2.9%  and  an  82%  decrease  in  risk  for  the  same  level  of  return.  
Australian share returns have basically

up of 50% Ag Top 25% and 50%
moved in line with each other over this
Australian Bonds we achieve the
period.
On
the
other
hand
Ag
Top
25%
The	
  magic	
  of	
  Correlation	
  
following risk return profile (table 5).
and Australian Bonds correlation index
In  designing  an  investment  portfolio  which  can  maximise  return  and  minimis
is negatively correlated, (0.59). That
Table 5 Ag Top 25% vs Aust Bonds
volatility  we  need  not  only  to  consider  the  return  we  can  achieve  and  the  
means, that in general, when bond
returns have improved Ag Top 25%
volatility  of  the  different  asset  but  how  the  return  and  volatility  between  the  
ROA
SD
returns have declined and vice versa.
Ag
8.2%
5.94%
asset  classes  are  correlated  over  time.    
So why is this important in portfolio
Aust. Bonds
8.5%
5.94%
creation?

50/50
8.3%
2.74%
We  measure  the  degree  of  correlation  by  a  thing  called  the  correlation  inde
If we can find asset classes that
It  ranges  from  1  being  perfectly  correlated  to  -1  one  being  inversely  or  
By combining the two assets with
achieve a similar return but their
similar returns and similar volatility
negatively  correlated.  Assets  that  are  positively  correlated  mean  that  as  one
volatility is negatively correlated, by
we have maintained our return but
combining them, we can maintain the
of  the  assets  return  improve  so  does  the  other.  Assets  that  are  negatively  
substantially reduced our risk of returns
same average return but significantly
from 6.18% for Ag Top 25% and 6.13%
correlated  mean  that  as  one  of  the  assets  returns  improve  the  other  decline
reduce the volatility of our portfolio.

for Aust Bonds to 2.8% for a 50/50

portfolio mix which is a 46% decrease
If  we  look  at  the  asset  classes  described  in  Table  two  the  correlation  betwe
In the above example if we look at
in risk. The reason for this is that the
Australian Bonds and Ag Top 25% we
the  asset  classes  can  be  describe  as  follows  (table  3).  
asset classes are negatively correlated

  
  

can see that the returns and volatility
are very similar (table 4).
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1

(see Table Three) but have a similar

investment  choices  on  farm  that  provide  the  farmer  with  different  risk/return  
profiles?    
et	
   llocation	
  at	
  a	
  farm	
  le el	
  
We  can  use  the  same  process  at  a  strategic  level  to  identify  potential  risk  
return  outcomes  on  farm.  An  analysis  of  gross  margin  information  derived  
from  the  South  West   ictorian   onitor  Farm  study  shows  the  following  
risk/return  outcomes  based  on  forty  four  years  of  information.  
Table  6  Real   Return  and  Standard   eviation  of  Returns  (1971-2015)  
Wool  Sheep Prime  Lamb
Gross  Margin  per  DSE
27.10
31.38
SD
14.70
13.09
  Real  means  ad usted  for  inflation  

Cattle
19.37
10.78   

Table 6 Real* Return and Standard Deviation of Returns (1971-2015)

study shows the following risk/return

outcomes based on forty four years of
Figure  2  maps  the  risk  return  relationship  of  the  different  asset  classes,  Wool  
information.
Sheep Prime Lamb Cattle
Sheep,  Prime  Lamb  and   Wool
attle  and  what  the  optimal  portfolio  mix  of  the  
27.10
31.38
19.37
Gross Margin per DSE
Figure 2 maps the risk return relationship
different  enterprises  would  be  to  achieve  the  least  level  of  risk  for  the  level  of  
of the different asset classes, Wool
14.70
13.09
10.78
SD
return.  This  is  identified  by  the  curve.  
Sheep, Prime Lamb and Cattle and what

* Real means adjusted for inflation

the optimal portfolio mix of the different
enterprises would be to achieve the least
level of risk for the level of return. This is
identified by the curve.

Figure  2  Efficient  Portfolio  1971-2015  

Figure 2 Efficient Portfolio 1971-2015

The black arrows identify the difference
between the best performing portfolio
for risk compared to a portfolio that
was completely wool sheep. If we had
run a mixed operation of 36% Cattle
averaging a return of $19.37 and 64%
Prime Lamb averaging $31.38 we would
have achieved the same return but with
a 31% reduction in volatility.
In deciding if the diversification benefit
is worth it the reduction in risk needs
to outweigh the loss in return. If the
asset returns are closely correlated
  
then the value of diversification is
highly questionable if one asset
  
iversification  Benefit  
class is performing much stronger
than the other. In the above example
  
the correlation of the different asset
classes, Wool Sheep, Prime Lamb and
The  black  arrows  identify  the  difference  between  the  best  performing  portfolio  
Cattle are as follows:
Table 7 Correlation Matrix

for  risk  compared  to  a  portfolio  that  was  completely  wool  sheep.  If  we  had  run  
Wool Sheep Prime Lamb
1.00
Wool Sheep
0.90
1.00
Prime Lamb
0.32
0.26
Cattle

average return for the period and level
of volatility (Table Two). This means that
the assets work together to nullify the
volatility but maintain the same level of
return.
Understanding both our risk and return
profile of our investments means that we
can better tailor an investment outcome
to better reflect the required risk/return
profile of the investor. If they want a
higher return and therefore higher
corresponding risk then we would look
at a portfolio that is mainly made up of
Australian Shares. However if we want
a portfolio with a slightly lower return
but a substantially lower volatility then

Cattle

1.00

GM$(DSE)
27.10
31.38
19.37

we can look at mixing the portfolio with
other asset classes that will deliver this
outcome.
Why not take a similar approach to a
farming investment? Can we identify
investment choices on farm that provide
the farmer with different risk/return
profiles?

Asset Allocation at a farm level
We can use the same process at a
strategic level to identify potential risk
return outcomes on farm. An analysis of
gross margin information derived from
the South West Victorian Monitor Farm

As table 7 shows Wool Sheep returns for
the period are strongly correlated with
Prime Lamb, 0.9. However, the returns
are lower GM$(DSE). So adding a wool
sheep enterprise into the business would
have little or no benefit in reducing return
volatility but would reduce returns. On the
other hand the cattle enterprise is less
correlated to the Prime Lamb enterprise,
0.26. So even though the returns are
much less than wool sheep the benefit
in risk reduction is significantly higher
therefore it provides a much better risk
return relationship than adding wool
to the operation. This would seem
counterintuitive if we only focused on
returns and did not take into consideration
risk and correlation of returns.
The analysis completed in WA looking
at the value of a mix farming operation
is in its initial stages. However, the first
set of data has shown the following
relationships.
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with  Prime  Lamb,  0.9.   owever,  the  returns  are  lower  
( SE).  So  adding  
a  wool  sheep  enterprise  into  the  business  would  have  little  or  no  benefit  in  
reducing  return  volatility  but  would  reduce  returns.   n  the  other  hand  the  
cattle  enterprise  is  less  correlated  to  the  Prime  Lamb  enterprise,  0.26.  So  
even  though  the  returns  are  much  less  than  wool  sheep  the  benefit  in  risk  
reduction  is  significantly  higher  therefore  it  provides  a  much  better  risk  return  
relationship  than  adding  wool  to  the  operation.  This  would  seem  
counterintuitive  if  we  only  focused  on  returns  and  did  not  take  into  
consideration  risk  and  correlation  of  returns.  

Business Discussion
Groups

The  analysis  completed  in  WA  looking  at  the  value  of  a  mix  farming  operation  
is  in  its  initial  stages.   owever,  the  first  set  of  data  has  shown  the  following  
relationships.  
  

Figure 3 Optimal portfolio mix 2005-2014

  

Care needs to be taken in interpreting
these results as they are based on a
particular set of returns for a particular
area. Also just because one enterprise
mix has a greater level of risk it does not
mean that it is any worse or better than
one with a low level of risk and lower
returns. What we need to do better is to
ensure that farming systems better suit
the risk return profile of the farmer and
their debt servicing requirements. To
do this we need to start measuring and
understanding what volatility means to a
farming system rather than just ignoring
it and focusing simply on averages.

Figure  3  identifies  the  optimal  mix  of  cropping  and  sheep  that  provides  the  
best  return  as  measured  by  
/ a.  It  shows  from   ero  cropping  up  until  
31%  cropping  there  is  an  increase  in  return  and  a  corresponding  reduction  in  
risk.   owever  over  this  point  we  get  both  an  increase  in  return  and  an  
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Figure 4 represents the different riskFigure 3 identifies the optimal mix of
Figure  4  Risk  Return  profile  for  differing  percentage  of  cropping  
cropping and sheep that provides the
best return as measured by GM$/Ha. It
shows from zero cropping up until 31%
cropping there is an increase in return
and a corresponding reduction in risk.
However over this point we get both an
increase in return and an increase in
risk. Based on the numbers provided
so far there is a clear value in a mixed
enterprise system in reducing volatility
of returns faced by farmers within this
particular sample group.

return choices. As figure 3 shows that
at $280 GM/Ha you achieve the highest
average GM/Ha for the period but you
are also faced with the biggest volatility
± $171. At 46% cropping percentage
you have the lowest risk profile but
not the lowest return profile (210 ±
$78) therefore providing you with the
best return for risk. The management
decision that needs to now be made
is do we chase the best return with the
highest risk or are we better to take a
25% reduction in average returns for a
54% reduction in risk?

Figure  4  represents  the  different  risk-return  choices.  As  figure  3  shows  that  at  
280  
/ a  you  achieve  the  highest  average  
/ a  for  the  period  but  you  
are  also  faced  with  the  biggest  volatility      171.    At  46%  cropping  percentage  
you  have  the  lowest  risk  profile  but  not  the  lowest  return  profile  (210      78)  
therefore  providing  you  with  the  best  return  for  risk.  The  management  
decision  that  needs  to  now  be  made  is  do  we  chase  the  best  return  with  the  
highest  risk  or  are  we  better  to  take  a  25%  reduction  in  average  returns  for  a  
54%  reduction  in  risk?  
72

are  needs  to  be  taken  in  interpreting  these  results  as  they  are  based  on  a  
particular  set  of  returns  for  a  particular  area.  Also   ust  because  one  enterprise  

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

73

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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