
1
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

FARM BUSINESS 
UPDATE
STRATEGIC STEPS – ENDURING PROFIT

Wagga Wagga
Wednesday 8th August

9.30am to 4.10pm

Rules Club,

188 Fernleigh Road, Wagga Wagga 
#GRDCUpdates



2
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

CAUTION:  RESEARCH ON UNREGISTERED PESTICIDE USE
Any research with unregistered pesticides or of unregistered products reported in this document does not 

constitute a recommendation for that particular use by the authors, the authors’ organisations or the management 
committee. All pesticide applications must accord with the currently registered label for that particular pesticide, 

crop, pest and region.

DISCLAIMER - TECHNICAL
This publication has been prepared in good faith on the basis of information available at the date of publication 

without any independent verification. The Grains Research and Development Corporation does not guarantee or 
warrant the accuracy, reliability, completeness of currency of the information in this publication nor its usefulness 

in achieving any purpose.
Readers are responsible for assessing the relevance and accuracy of the content of this publication. The Grains 

Research and Development Corporation will not be liable for any loss, damage, cost or expense incurred or 
arising by reason of any person using or relying on the information in this publication.

Products may be identified by proprietary or trade names to help readers identify particular types of products but 
this is not, and is not intended to be, an endorsement or recommendation of any product or manufacturer referred 

to. Other products may perform as well or better than those specifically referred to.
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Program
9:30 am Welcome ORM

9:35 am GRDC welcome and update GRDC

9:50 am Flexible stubble management, reaping returns to the Tony Swan, CSIRO &  
 bottom line  John Stevenson,  
  Warakirri Ag Trusts

10:50 am Flexible stubble management, reaping returns to the Q&A session 
 bottom line.

11:10 am Morning tea 

11:40 am Investigating disc seeding, including the stripper Greg Condon,  
 front system Grassroots Agronomy &  
  John Francis, Holmes Sackett

12.40 pm Investigating disc seeding, including the stripper Q&A session 
 front system

1.00 pm Lunch 

2.00pm Dual purpose cereal varieties – improving livestock Peter Matthews,   
 returns without impacting on crop yield NSW DPI &  
  Cam Nicholson,  
  Nicon Rural Services

3.00 pm Dual purpose cereal varieties – improving livestock  Q&A session 
 returns without impacting on crop yield 

3.20pm Managing & dealing with stress Amelia Cotterill, NCFFH

4.05 pm Close and evaluation ORM



The GRDC’s Farming the Business manual is for farmers and 
advisers to improve their farm business management skills.
It is segmented into three modules to address 
the following critical questions: 

Module 1:  What do I need to know about business to 
manage my farm business successfully?

Module 2:  Where is my business now and where 
do I want it to be?

Module 3: How do I take my business to the next level?

The Farming the Business manual is available as:

  Hard copy – Freephone 1800 11 00 44 and quote Order Code: GRDC873  
There is a postage and handling charge of $10.00. Limited copies available.

  PDF – Downloadable from the GRDC website – www.grdc.com.au/FarmingTheBusiness 
or

  eBook – Go to www.grdc.com.au/FarmingTheBusinesseBook for the Apple iTunes 
bookstore, and download the three modules and sync the eBooks to your iPad.

Mike Krause

Farm
ing

 the B
usiness

Module 1

Mike Krause

Module 2

Mike Krause

Module 3

Mike Krause

Level 4, 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604 | T +61 2 6166 4500 | F +61 2 6166 4599 | E grdc@grdc.com.au | W www.grdc.com.au

http://www.grdc.com.au/FarmingTheBusiness
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Background
Previous studies have highlighted potential 

negative yield impacts of retained stubble in 
southern New South Wales (SNSW) (Kirkegaard 
1995; Scott et al. 2013), but strict no-till advocates 
recommend retaining all of the stubble to enhance 
water capture and storage, ‘soil health’ and crop 
yields. Over past decades, growers and scientists 
have continued to examine a range of methods 
to flexibly manage stubble to improve profitability. 
These have included the adoption of minimum 
till (tine) or zero till (disc) seeding equipment and 
diversifying management strategies such as 

changing crop sequences, varying N applications 
and herbicide options. The addition of a break 
crop such as canola or a pulse legume into the 
sequence has been shown to be profitable in its 
own right in small plot experiments in NSW and an 
effective management tool for controlling weeds 
and diseases in stubble retained systems (Swan 
et al. 2015, Peoples et al. 2016, Swan et al. 2017). 
However, while growers have found that there are 
many benefits for retaining stubble, there has been 
little research on the effect that different farming 
systems have on the whole farm economics.

Flexible stubble management – how to reap 
returns to the bottom line

Keywords
 stubble retention, crop diversity, management strategies, yield, profitability, nitrogen cycling, 

weeds, whole farm analysis, economics.  

Take home messages
	Be flexible and pro-actively manage stubble for your seeding system. 

	Diversify your crop sequence; add legumes to rotation with double break to reduce nitrogen (N) 
input, reduce annual ryegrass (ARG) weed seedbank and be more profitable. 

	Ensure the scale of the farm is matched to the labour/plant and equipment units for maximum 
efficiency.

	At a whole farm level, both the Diversified and Aggressive strategies were profitable, but the 
Diversified was more effective at reducing the ARG weeds.

	A Diversified management strategy is highly profitable but less volatile compared to an 
Aggressive strategy when analysed across the whole farm.

	Where a farm structure is highly efficient and an Aggressive or Diverse strategy implemented, the 
tine opener was more profitable than a disc opener on 300mm rows.

	During 2018, growers establishing crops with disc seeders on 190mm row spacing compared to 
parallelogram tine seeders on 300mm generated a return on assets managed (ROAM) across the 
whole farm higher than that of the tine seeder.

Tony Swan¹, John Francis², John Kirkegaard¹, Brad Rheinheimer¹, Kellie Jones³, Colin Fritsch³, and 
James Hunt1,4.

¹CSIRO Agriculture; ²HolmesSackett, Wagga Wagga; ³FarmLink Research, ⁴La Trobe University  
(current address).
ΦExtra technical comment by Protech Consulting Pty Ltd

GRDC project code: CSP00174



8
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

Management Strategy Sequence Crop 2014 Crop 2015 Crop 2016 Crop 2017
Aggressive 4 Wheat 1 (H) Wheat 2 (H) Canola RR Wheat 1 (H)
Aggressive 6 Wheat 2 (H) Canola RR Wheat 1 (H) Wheat 2 (H)
Aggressive 10 Canola RR Wheat 1 (H) Wheat 2 (H) Canola RR
Diverse 1 Barley Legume Hay Canola TT Wheat (L)
Diverse 3 Wheat (L) Barley Legume Hay Canola TT
Diverse 7 Legume Hay Canola TT Wheat (L) Barley
Diverse 9 Canola TT Wheat (L) Barley Legume Hay
Conservative 2 Wheat 1 (L) Wheat 2 (L) Canola TT Wheat 1 (L)
Conservative 5 Wheat 2 (L) Canola TT Wheat 1 (L) Wheat 2 (L)
Conservative 8 Canola TT Wheat 1 (L) Wheat 2 (L) Canola TT
*(H) and (L) are high and low input respectively and described in Table 2 and Table 3.

Table 1: The crop rotation for each sequence in the three management strategies in a fully phased experiment at Temora 
Agricultural Innovation Centre between 2014 and 2017.

This paper has two main sections. In the first 
section, some main results are reported from a small 
scale field experiment (full factorial) established 
at the Temora Agriculture Innovation Centre 
(TAIC) between 2014 to 2017 that compared three 
management strategies (Aggressive, Diverse and 
Conservative) on crop yield, net margins and weed 
control where crops were either established using 
a single disc or a tine seeder. In the second section, 
the results from the experiment are combined with 
actual farm economic assumptions then analysed 
and presented in terms of whole farm economic 
analysis. The three management strategies by 
seeding systems will then be examined at two 
farm scales (3000ha and 5000ha in 2013) and at a 
3000ha farm scale operation in 2018, to reveal the 
key drivers in whole farm performance in retained 
stubble farming.

Methods
Section 1: Strategy management experiment 

The experiment was located on a red chromosol 
soil with surface pHCaCl2 of 5.0 (0-10cm) and 4.6 
(10-20cm) and little slope at the Temora Agricultural 
Innovation Centre (TAIC) 4km North of the township 
of Temora in south-east NSW (S 34.49°, E 147.51°, 
299 m ASL). A fully phased systems experiment 
was established in 2014 at a site with high levels 
of Group B resistant ARG (average seedbank of 
1864 plants/m²) to compare the yield, profitability 
and sustainability of three management strategies 
in a stubble retained no-till (Flexi-Coil® tine seeder 
with Stiletto® deep banding and splitting boots) 
and zero-till (Excel single-disc seeder with Arricks’ 
wheel) farming system (Table 1). Nitrogen was 
applied at sowing by deep banding below the seed 
(tines) or surface applied pre-sowing (disc) at either 

20 or 40kgN/ha (Table 2). Pre-emergent and post 
emergent grass herbicides were applied to the 
three management strategies as outlined in Table 3. 
One of the main difference between the herbicides 
applied in the disc and tine systems related to 
trifluralin being used in the tine systems, but not in 
the disc systems, due to crop safety restrictions. 

The ARG (Lolium rigidum Gaudin) seedbank was 
initially measured in March 2014. All plots were then 
measured in February or March of 2015, 2016 and 
2017 to determine the change in ARG seedbank 
relating to management strategies. 

Nitrogen was applied to all crops except 
the legume hay crop at GS31 (cereals) or stem 
elongation (canola) at different amounts determined 
by the starting soil mineral N concentration to attain 
a predicted yield of 70% of maximum potential as 
determined by Yield Profit® for each year. Grain 
yields were measured by plot header harvesting 
only the middle four rows and by hand harvesting 
large areas (>1.0 m²) of crop and threshing to 
measure the total dry matter production, harvest 
index and to estimate the amount of crop residue 
returned to the plot.

Annual ryegrass, soil mineral N and grain yield 
were analysed by ANOVA with ‘Treatment’ as 
(Management/Sequence) x Opener, and ‘Block’ 
as Block/Plot pair/Plot using GenStat 18 software 
package (VSN International Ltd.).  The ARG data 
often required transformations using either loge or 
square root to normalise the residuals. Results in the 
tables are reported following back transformation 
and significant difference indicated by letters. 
Significance is assumed at the 95% confidence 
level and tests of mean separation were made using 
Fisher’s least significant difference for the 95% 
confidence level. 
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Management Strategy Crop Plant Density (plants/m²) Seed bed Nitrogen Quantity (kgN/ha) N type and application
   Tine^ Disc# 
Aggressive Wheat 1 (H) 150 40 40 Urea IBS
Aggressive Wheat 2 (H) 150 40 40 Urea IBS
Aggressive Canola RR 40 20 20 SOA IBS
Diverse Barley 120 20 20 Urea IBS
Diverse Wheat (L) 80 20 20 Urea IBS
Diverse Legume Hay 40 Nil Nil Nil
Diverse Canola TT 40 20 20 SOA IBS
Conservative Wheat 1 (L) 80 20 20 Urea IBS
Conservative Wheat 2 (L) 80 20 20 Urea IBS
Conservative Canola TT 40 20 20 SOA IBS
# Nitrogen spread on soil surface prior to sowing (Disc)
^ Nitrogen deep banded below the seed using Stiletto® boots (Tine)
IBS=incorporated before sowing; SOA=sulphate of ammonia; TT=triazine tolerant

Table 2: The planned crop density and seed bed nitrogen quantity/application method at sowing for each crop in the three 
management strategies for both opener types.

Management Strategy Crop IBS Herbicides x Opener In-Crop Grass Herbicides
  Tine Disc Tine and Disc
Aggressive Wheat 1 (H) Sakura ® @ 118g/ha +  Sakura ® @ 118g/ha + Atlantis® @ 0.33L/ha
  Avadex Xtra® @ 2L/haΦ  Avadex Xtra® @ 2L/haΦ 
Aggressive Wheat 2 (H) Boxer Gold ® @ 2.5L/ha Boxer Gold ® @ 2.5L/ha Atlantis® @ 0.33L/ha
Aggressive Canola RR Rustler® @ 1L/ha +  Rustler® @ 1L/ha Roundup Ready® @ 
	 	 TriflurX®	@	2L/ha		 	 0.9kg/ha	(2	and	6	leaf)
Diverse Barley Boxer Gold ® @ 2.5L/ha Boxer Gold ® @ 2.5L/ha Nil
Diverse Wheat (L) Sakura ® @ 118g/ha + Sakura ® @ 118g/ha +  Atlantis®@ 0.33L/ha
  Avadex Xtra® @ 2L/ha  Avadex Xtra® @ 2L/ha 
Diverse Legume Hay Nil Nil 
Diverse Canola TT Rustler® @ 1L/ha +  Rustler® @ 1L/ha + Status® @ 0.5L/ha +
  Gesaprim® @ 1.1kg/ha +  Gesaprim® @ 1.1kg/ha Gesaprim® @ 1.1kg/ha
	 	 TriflurX®	@	2L/ha	 		
Conservative Wheat 1 (L) Diuron @ 1L/ha +  Diuron (500g/L) @ 1L/ha Atlantis® @ 0.33L/ha
	 	 TriflurX®	@	2L/ha
Conservative Wheat 2 (L) Diuron (500g/L) @ 1L/ha +  Diuron (500g/L) @ 1L/ha Atlantis® @ 0.33L/ha
	 	 TriflurX®	@	2L/ha
Conservative Canola TT Gesaprim® @ 1.1kg/ha +  Gesaprim® @ 1.1kg/ha Status® @ 0.5L/ha +   
	 	 TriflurX®	@	2L/ha		 	 Gesaprim®	@	1.1kg/ha
IBS = incorporated before sowing; TT=triazine tolerant; ΦRate used only in combination with TriflurX

Table 3: The herbicides applied at sowing and in-crop to control herbicide resistant annual grasses at Temora Agricultural 
Innovation Centre for each management strategy x opener type.

Determining nett margins in strategy  
management experiment

Nett margins were calculated by subtracting 
input and operational costs from total income. The 
total income was determined by selling the grain or 
hay and multiplying the yield (tonne/ha) according 
to quality (oil % - canola, grade-wheat, type of hay) 

by the on-farm price/tonne for the day of harvest at 
a silo that purchased that product. 

The input costs included all seed, fertiliser and 
pesticides costs. Seed and fertiliser costs were 
derived from local Temora supplies on a per tonne 
basis. Pesticide costs were derived from the annual 
NSW DPI winter spray guide.  
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Total operation and levy charges included 
insurance and levies such as GRDC grower’s levy or 
end point royalty (EPR), and operation costs such as 
transport, sowing, spraying, windrowing, harvesting 
or hay making charges. Levies, insurances and 
EPR were either derived annually from the South 
Australian Grain Industry Trust Fund (SAGIT) 
publication or directly from the company. Transport 
costs and all other on-farm operational costs were 
calculated at a contract rate, derived from the SAGIT 
annual handout.    

Section 2: Whole farm analysis methodology  
and assumptions 

Part A: Whole farm analysis where labour, plant 
and machinery were matched to the scale of the 
business to drive cost efficiencies

The agronomic results (crop yields by grade) 
from the three management strategies (Aggressive, 
Conservative and Diverse) by two opener types 
(disc and tine seeders) over the four years were 
incorporated into three farm-scale by year scenarios. 
The first two scenarios examine the whole farm 
analysis for a 3000ha and a 5000ha farm enterprise 
between 2013 and 2017 with the assumptions 
relating to the operation (equipment, labour, costs) 
and main stream agronomic advice specific to 
that time period. This was necessary to ensure a 
reasonable comparison could be made between 
the experiment results and the operations of the 
time. The third scenario examines a 3000ha farm 
enterprise in 2018 that incorporates the advances 
in agronomy and equipment that many farming 
enterprises are currently using into the 2018 whole 
farm analysis.

In all of the analysis, there has been no input 
or variable costs associated with spraying over 
the summer for weed control, and land prices are 
assumed to be constant for the four-year period (no 
capital appreciation has been accounted for).

A shortened version of the assumptions used 
to calculate the whole farm analysis is outlined in 
this paper, however, a complete detailed set of 
assumptions can be obtained from the authors  
if required.

Scenario 1: 3000ha cropping in 2013

Tractor 1 = 330hp used for sowing (100 %), harvest-
chaser (100 %), spreading lime/topdressing (50%).  
Annual tractor hours is approximately 800 hours. 
(Tractor = $313,000 start)

Tractor 2 = 250hp used for spraying (100 %) and 
spreading urea/lime (50 %). Annual tractor hours is 
approximately 260 hours. (Tractor = $237,500 start)

Tine seeder: Flexicoil® tines with press wheels, 
12m @ 300mm row spacing, sowing speed of 
10km/hr with fuel usage @ 46L/hr. (Air cart = $100K, 
Seeder bar and row units = $120K)

Disc seeder: Single disc seeder with Arrick 
wheels, 12m @ 300mm row spacing, sowing speed 
of 12km/hr with fuel usage @ 40L/hr. (Air cart -2nd 
hand = $100K, Disc seeder bar & row units  = $200K

Labour units = 2 @ $115K and $70K/year including 
on cost.

Land value = $6175/ha

Total asset value ($/ha) = $6913

Other expenses = contract harvest rate ($15/t), 
Freight ($1.20/t/km), Hay making ($75/t), Fuel 
($1.40/L), Boomspray and spreader (15L/hr), 
Windrower (20L/hr), Header (55L/hr) and Chaser bin 
(10L/hr). 

Other plant and equipment: 3 vehicles, 2 motor 
bikes, auger, prime mover, trailer and grouper, 
batching plant (various depreciation rates).

Also included are administration, electricity 
and gas, insurances, rates/rents, repairs and 
maintenance.

Scenario 2: 3000ha cropping in 2013

Tractor 1 = 450hp used for sowing (100 %), harvest-
chaser (100 %) and spreading lime/topdressing 
(50%).   Annual tractor hours is > 1000hours. (Tractor 
= $427,500 start)

Tractor 2 = 330hp used for spraying (100%) and 
spreading urea/lime (50%). Annual tractor hours is 
approximately 400 hours. (Tractor = $313,000 start)

Tine seeder: Flexicoil® tines with press wheels, 
18m @ 300mm row spacing, sowing speed of  
10km/hr, with fuel usage @ 69L/hr. (Air cart = $120K, 
Seeder bar and row units = $170K)

Disc seeder: Single disc seeder with Arrick 
wheels, 18m @ 300mm row spacing, sowing  
speed of 12km/hr with fuel usage @ 60L/hr.   
(Air cart -2nd hand = $120K, Disc seeder bar and 
row units = $250K

Labour units = 3.5 @ $115K, $70K and $66K/year 
including on cost.

Land value = $6175/ha
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Wheat	yield	in	t/ha	and	(cost/benefit)
Row spacing
180 mm 250 mm 300 mm 420 mm
0.5 t/ha 0.50 (+$0.6) 0.50 (+$1) 0.51 (+$2)
1.0 t/ha 0.98 (-$5) 0.97 (-$8) 0.93 (-$16)
2.0 t/ha 1.94 (-$15) 1.89 (-$27) 1.79 (-$53)
4.0 t/ha 3.85 (-$35) 3.75 (-$63) 3.49 (-$127)
6.0 t/ha 5.77 (-$58) 5.70 (-$100) 5.20 (-$200)

Canola	yield	in	t/ha	and	(cost/benefit)
Row spacing
180 mm 250 mm 300 mm 420 mm
1.0 t/ha 0.96 (-$18) 0.94 (-$31) 0.93 (-$16)
2.0 t/ha 1.94 (-$28) 1.91 (-$47) 1.81 (-$95)
3.0 t/ha 2.93 (-$37) 2.87 (-$64) 2.74 (-$127)
4.0 t/ha 3.91 (-$47) 3.84 (-$80) 3.68 (-$160)

Table 4: Crop	yield	(t/ha)	and	cost/benefit	($/ha)	of	
establishing wheat crops using wide row sowing with 
wheat at $250/t in southern and central NSW, from  
Scott et al (2013).

Table 5: Crop	yield	(t/ha)	and	cost/benefit	($/ha)	of	
establishing canola crops using wide row sowing with 
canola at $500/t in southern and central NSW, from  
Scott et al (2013). 

Total asset value = $6690/ha

Other expenses = as scenario 1. 

Other plant and equipment: 4 vehicles and other 
as scenario 1.

Includes administration, electricity and gas, 
insurances, rates/rents, repairs and maintenance.

Scenario 3: 3000ha cropping in 2018

Tractor 1 = 330hp used for sowing (100 %), harvest-
chaser (100 %), spreading lime/topdressing (50%).  
Annual tractor hours is approximately 800 hours. 
(Tractor = $313, 000 start)

Tractor 2 = 250hp used for spraying (100 %) and 
spreading urea/lime (50 %). Annual tractor hours is 
approximately 260 hours. (Tractor = $237,500 start)

Tine seeder: Parallelogram tines, 12m @ 300mm 
row spacing, sowing speed of 8.75km/hr with fuel 
usage @ 46L/hr. (Air cart = $100K, Seeder bar and 
row units = $250K)

Disc seeder: Single disc seeder with Arrick 
wheels, 12m @ 190mm row spacing, sowing  
speed of 11km/hr with fuel usage @ 46L/hr.   
(Air cart -2nd hand = $100K, Disc seeder bar and 
row units = $250K

Labour units = 2 @ $115K and $70K/year including 
on cost.

Land value = $6175/ha

Total asset value = $6929/ha

Other expenses = as scenario 1. 

Other plant and equipment: as scenario 1.

Administration, electricity and gas, insurances, 
rates/rents, repairs and maintenance.

Scenario three was included to highlight a 
couple of the main changes in the farming systems 
that had occurred between 2013 and 2018, which 
included the purchase of parallelogram tine seeder 
to replace the flexi-coil, and the reduction in row 
spacing from 300 to 190mm with the disc seeder. 
In Scenario three, the whole farm analysis also 
included an estimated increase in crop yield due to 
narrower row spacing, determined on the published 
results from Scott et al (2013). The change in yield is 
outlined below in Tables 4 and 5.

Part B: Methodology to examine the impact of a less 
efficient cost structure on the whole farm analysis

In this whole farm analysis, labour, plant and 
equipment were not matched to the scale of 
the business, with the aim to demonstrate how 
sub-standard scale can reduce profitability. This 
comparative analysis used the pooled average 
results over the four phased trial years across all 
strategies. The property size has been halved from 
the 3,000ha in the initial analysis to 1,500ha.  
The number of labour units has been halved which 
still provides labour efficiency of 1,500ha/labour  
unit. The average cost of labour changes with 
smaller scale as the owner’s labour is assumed 
to be the primary labour unit, and is charged at 
$115,000 per unit, while the secondary labour 
unit is charged at $70,000 per unit. This means 
in a smaller business the average cost of labour 
is higher relative to a larger business. The cost of 
owner labour is based on Holmes Sackett ‘Farm 
labour data’ and accounts for the opportunity cost of 
having a highly skilled labour unit operating within 
the business. The overheads have been reduced 
by thirty percent. Thirty percent has been used 
because typically, overhead costs don’t change on 
a pro-rata basis with scale. Neither yield nor income 
per hectare change.
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Cropping Strategy Crop Type Average Total Cost 2014-17  Average Net Margin 2014-17 Average	4yr	Profit:Cost	ratio
  ($/ha/yr) ($/ha/yr) 
Aggressive Canola RR $571 $612 1.1
Aggressive Wheat (yr 1) $535 $388 0.7
Aggressive Wheat (yr 2) $510 $361 0.7
Conservative Canola TT $507 $561 1.1
Conservative Wheat (yr 1) $436 $226 0.5
Conservative Wheat (yr 2) $439 $196 0.4
Diverse Vetch (Hay) $482 $381 0.8
Diverse Canola TT $482 $704 1.5
Diverse Wheat $497 $404 0.8
Diverse Barley $494 $417 0.8
RR= Roundup Ready; TT=triazine tolerant

Table 6: Average	net	margins	(EBIT)	and	profit:cost	ratio	averaged	across	openers	at	Temora,	NSW,	2014-2017.

Results
Section 1: Results from the Strategy management 
experiment 2014-2017

The most profitable crop across all management 
strategies between 2014 and 2017 were canola 
with an average nett margin of between $612 and 
$704/ha/year and a profit/cost ratio of between $1.10 
(Aggressive strategy) to $1.50 (Diverse strategy) for 
every $1 spent (Table 6). The highest canola grain 
yield was produced by the hybrid Roundup Ready 
(RR) canola in 2015 and 2016 (3.1t/ha and 3.0t/ha, 
respectively), however, this required an increase 
of 18% in average total costs (Table 8). The decile 
9 season of 2016 resulted in all canola yielding 
between 2.8 and 3.0t/ha (Table 9). 

The Diverse management strategy is extremely 
profitable achieving a net margin ($476/ha/year) 
which is higher than in the Aggressive strategy 
($454/ha/year) and at lower cost ($489/ha/year 
compared with $539/ha/year) and thus higher 
profit:cost ratio ($0.98 compared with $0.83) (Table 
7). The reduced costs in the Diverse strategy are 
driven by lower fertiliser N inputs from the inclusion 
of vetch hay, which requires no fertiliser N and 
provides residual N for subsequent crops. The 
vetch hay treatment was profitable in its own right 

with an average net margin over the four years of 
$381/ha/year and a profit:cost ratio of $0.80:$1.00. 
The average cost for N fertiliser in the Aggressive 
strategy was $111/ha/year compared to $72/ha/
year in the Diverse strategy; a saving of $41/ha/
year. Over the four phased years, the barley crop in 
the Diverse strategy was also more profitable than 
the second wheat crop in either the Aggressive or 
Conservative strategy (Table 7), despite record low 
barley prices in the 2016/17 season. There were no 
significant differences in crop yield between the disc 
and tine seeders where weeds were successfully 
managed in the Diverse and Aggressive strategies. 
This equated to similar net margins in the Diverse 
($484/ha – tine versus $469/ha in disc) and in the 
Aggressive strategy ($467/ha – tine versus $440/
ha – disc). In the conservative strategy with low-cost 
pre-emergent herbicides, crop yields were higher in 
the tine system where ryegrass could be managed 
with the addition of trifluralin.

There were no significant differences in the net 
margin of strategies when sown with either the disc 
or tine openers, except in the Conservative strategy 
when sown with a disc opener. The profit:cost ratio 
was reduced from $0.88 for every $1 spent to $0.69 
(Table 8). 

	 Average	N	costs	 Average	Total	Cost	2014-17	 Average	Net	Margin	2014-17	 Average	4yr	Profit:
 ($/ha/yr) ($/ha/yr)  ($/ha/yr) Cost ratio
Aggressive $111 $539 $454 $0.83
Conservative $107 $461 $328 $0.69
Diverse $72 $489 $476 $0.98

Table 7: Average	nitrogen	and	total	costs,	net	margins	and	profit:cost	ratio	for	each	management	strategy	combined	for	
opener type.
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    Grain/DM Yield Average Grain Yield
Management Strategy Crop 2014-17 Opener 2014 2015 2016 2017 2014-2017
     t/ha t/ha t/ha t/ha t/ha
Aggressive Can RR Disc 2.2 3.1 2.9 1.8 2.5
Aggressive Wh 1 (H) Disc 3.1 3.5 5.5 3.8 4.0
Aggressive Wh 2 (H) Disc 3.2 3.9 4.9 3.0 3.8
Diverse Can TT Disc 1.8 2.6 2.9 2.1 2.4
Diverse Barley Disc 4.2 5 6 3.8 4.8
Diverse Leg Hay Disc 4.2 2.9 3.9 3.9 3.7
Diverse Wh (L) Disc 3.3 3.5 5.2 3.5 3.9
Conservative Can TT Disc 1.6 2.1 2.8 1.4 2.0
Conservative Wh 1 (L) Disc 1.9 3.6 2.4 1.7 2.4
Conservative Wh 2 (L) Disc 1.5 2.8 3.3 1.2 2.2
Aggressive Can RR Tine 2.2 3.1 3 2.1 2.6
Aggressive Wh 1 (H) Tine 3 3.4 6 3.5 4.0
Aggressive Wh 2 (H) Tine 2.9 3.5 5.3 2.9 3.7
Diverse Can TT Tine 1.7 2.4 3 2.3 2.4
Diverse Barley Tine 4.5 5 6.1 4.0 4.9
Diverse Leg Hay Tine 4.2 3.4 4 4.1 3.9
Diverse Wh (L) Tine 3.1 3.3 5.8 2.8 3.8
Conservative Can TT Tine 2.1 2.4 3 1.8 2.3
Conservative Wh 1 (L) Tine 2.5 3.5 4.7 2.2 3.2
Conservative Wh 2 (L) Tine 2.9 3 4.4 2.5 3.2
(H) and (L) are high and low input respectively and described in Table 2 and Table 3; RR=Roundup Ready; TT=triazine tolerant

Table 9: Effect	of	management	strategy	on	crop	grain	yields	sown	with	disc	and	tine	openers	at	Temora,	NSW,	2014-2017.

Table 8: Average net margins across all crop types for each crop system by opener type between 2014 and 
2017 at Temora, NSW

Effect of management strategy on weeds

The average ARG seedbank across the trial area 
in February 2014 was 1864 plants/m². Both the 
Aggressive and Diverse management strategies 
significantly reduced the ARG seedbank to  
351 plants/m² by February 2016, significantly  
lower than in the Conservative strategy (Table 10). 

However, implementing a Diverse management 
system that included a double break was not only 
profitable and less risky (lower profit:cost ratio), 
but was the most effective system at reducing 
ARG weed populations. The ARG seedbank was 
reduced by 70% in three years in the Diverse system 
compared to the Aggressive system and maintained 

that difference into February 2018 (Table 10). Where 
low cost herbicides were used in the Conservative 
strategy, the ARG numbers increased in the wheat-
wheat-canola sequence by 800%.  

There was a significant effect of opener type on 
ARG control with higher ARG populations found 
when sown with a disc opener compared to a tine 
opener (data not shown). The ARG populations 
increased significantly in the Conservative strategy 
sown with a disc seeder where low-cost herbicides 
were used, but this was no surprise as there are 
limited low cost herbicide options on label for a 
disc opener. Therefore, it is recommended that 
where high ARG populations are suspected, more 
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Table 10: Main	effect	of	management	strategy	on	ARG	seedbank	averaged	across	disc	
and tine openers at Temora, NSW, 2014-2017.

Table 11: Main	effect	of	management	strategy	x	opener	type	(disc	and	tine)	on	annual	ryegrass	seedbank	for	at	
Temora, NSW, 2014-2017. 

expensive herbicide options and greater crop 
competition from narrower row spacing and  
crop types should be used where a disc opener  
is preferred.

Section 2: Whole farm analysis 2014-2017

Part A: Whole farm analysis based upon labour, 
plant and equipment units being matched to the 
scale of the business

Management systems

Over the four phased years, the Aggressive 
and Diverse management strategies generated 
net profits of $440/ha and $450/ha in both the 
3000ha and 5000ha 2013 scenarios regardless of 
opener type (Tables 12, 14 and 16). The Aggressive 
and Diverse management strategies produced 

an increase in profit of $140/ha compared to the 
Conservative strategy (Tables 12, 14 and 16). In all 
years the Conservative strategy provided the lowest 
returns regardless of opener type, even though it 
had the lowest enterprise expenses (Tables 12 to 17). 
The cost of production was lowest in the Diversified 
strategy in all three scenarios (approximately 13% 
lower) with 18% reduced fuel costs (Tables 12, 14, 16). 
Depreciation was always lowest in the Diversified 
strategy (Tables 13, 15, 17).

In two of the four phased years (2014 and 
2017), the profits were significantly lower in the 
Conservative strategy relative to the alternative 
strategies with a disc opener significantly reducing 
the four-year average financial performance 
compared to that of the tine opener.
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Management Strategy Opener  Gross Income Enterprise expenses Cost of production Total fuel costs Average EBIT
  ($/ha) ($/ha)  ($/t) ($/ha) ($/ha)

Aggressive Tine $1004 $434 $182 $25 $440
Conservative Tine $893 $372 $188 $25 $392
Diverse Tine $971 $405 $161 $21 $439
Aggressive Disc $982 $432 $182 $23 $419
Conservative Disc $684 $357 $251 $23 $196
Diverse Disc $959 $406 $158 $19 $425

Management Strategy Opener  Gross Income Enterprise expenses Cost of production Total fuel costs Average EBIT
  ($/ha) ($/ha)  ($/t) ($/ha) ($/ha)

Aggressive Tine $1,004 $427 $176 $23 $457
Conservative Tine $893 $365 $182 $23 $409
Diverse Tine $971 $398 $155 $19 $457
Aggressive Disc $982 $424 $177 $25 $437
Conservative Disc $684 $350 $242 $25 $214
Diverse Disc $959 $399 $152 $21 $443

Management Opener  Gross Income Enterprise  Gross Margin Overhead Costs EBIT Depreciation
Strategy    expenses    ($)  
Aggressive Tine $3,010,674 $1,303,435 $1,707,240 $387,178 $1,320,062 $88,059
Conservative Tine $2,679,067 $1,116,852 $1,562,215 $386,828 $1,175,387 $87,709
Diverse Tine $2,913,239 $1,215,054 $1,698,185 $379,854 $1,318,331 $80,732
Aggressive Disc $2,945,230 $1,296,115 $1,649,114 $391,775 $1,257,339 $92,656
Conservative Disc $2,051,475 $1,071,862 $979,613 $391,425 $588,188 $92,306
Diverse Disc $2,876,995 $1,219,220 $1,657,775 $384,132 $1,273,643 $85,010

Management Opener  Gross Income Enterprise  Gross Margin Overhead Costs EBIT Depreciation
Strategy    expenses    ($)  
Aggressive Tine $5,017,791 $2,135,510 $2,882,281 $596,448 $2,285,833 $151,550
Conservative Tine $4,465,111 $1,824,575 $2,640,536 $595,742 $2,044,794 $150,845
Diverse Tine $4,855,398 $1,988,236 $2,867,161 $579,884 $2,287,278 $134,982
Aggressive Disc $4,908,716 $2,122,471 $2,786,245 $601,858 $2,184,387 $156,960
Conservative Disc $3,419,126 $1,748,753 $1,670,373 $601,152 $1,069,221 $156,255
Diverse Disc $4,794,992 $1,994,340 $2,800,652 $584,582 $2,216,070 $139,680

Table 12: Scenario 1 (3000ha) – Income, expenses and EBIT averaged across the whole farm for each management strategy 
by opener type ($/ha) and cost of production ($/t).

Table 14: Scenario 2 (5000ha) – Income, expenses and EBIT averaged across the whole farm for each management strategy 
by opener type ($/ha) and cost of production ($/t).

Table 13: Scenario 1 (3000ha) – Total Income, expenses, gross margin, overhead costs, EBIT and depreciation for each 
management strategy by opener type for the whole farm ($).

Table 15: Scenario 2 (5000 ha) – Total Income, expenses, gross margin, overhead costs, EBIT and depreciation for each 
management strategy by opener type for the whole farm ($).
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The range in income between crops was over 
$500/ha while the range in expenses was $90/ha 
(data not shown). Canola was the most profitable 
crop in the rotation, exceeded the next best 
performing crop (barley) by $200/ha. Wheat at  
plant densities of 150 plants/m² generated 
profits $175/ha higher than wheat at 80 plants/m² 
regardless of whether wheat followed a break crop 
or a wheat crop. However, in the Diversified strategy, 

wheat following vetch sown at 80 plants/m² was  
the third most profitable crop behind barley. The 
second wheat crop in the canola-wheat-wheat 
sequences generated profits $30/ha lower than 
wheat following canola. Differences in crop profits 
were driven primarily by differences in income.  
Yield was the primary driver of income with quality  
a secondary factor.

Management Strategy Opener  Gross Income Enterprise expenses Cost of production Total fuel costs Average EBIT
  ($/ha) ($/ha)  ($/t) ($/ha) ($/ha)

Aggressive Tine $1,004 $438 $184 $26 $434
Conservative Tine $893 $376 $190 $26 $385
Diverse Tine $984 $409 $162 $23 $446
Aggressive Disc $1,033 $435 $175 $25 $466
Conservative Disc $719 $359 $240 $25 $228
Diverse Disc $998 $409 $153 $21 $460

Management Opener  Gross Income Enterprise  Gross Margin Overhead Costs EBIT Depreciation
Strategy    expenses    ($)  
Aggressive Tine $3,010,674 $1,313,287 $1,697,387 $396,611 $1,300,776 $97,492
Conservative Tine $2,679,067 $1,126,705 $1,552,362 $396,261 $1,156,102 $97,142
Diverse Tine $2,952,225 $1,226,021 $1,726,204 $389,286 $1,336,918 $90,164
Aggressive Disc $3,098,723 $1,303,957 $1,794,766 $395,536 $1,399,230 $96,417
Conservative Disc $2,156,680 $1,078,369 $1,078,311 $395,186 $683,125 $96,067
Diverse Disc $2,993,745 $1,225,815 $1,767,931 $387,893 $1,380,038 $88,771

Table 16: Scenario 3 (3000ha in 2018) – Income, expenses and EBIT averaged across the whole farm for each management 
strategy by opener type ($/ha) and cost of production ($/t).

Table 17: Scenario 3 (3000 ha in 2018) – Total Income, expenses, gross margin, overhead costs, EBIT and depreciation for 
each management strategy by opener type for the whole farm ($).

Figure 1. Whole farm return on assets managed (Management Strategy by Opener type).
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When seeding opener types were compared, the 
tine opener generated the highest returns on assets 
managed across all years (6.3% compared with 
5.5%), with the highest average return produced in 
scenario 2 in the Diverse strategy (6.9% compared 
to 6.6% in disc). The Conservative strategy 
generated lower returns regardless of seeding 
system, however the disc opener generated only 
half the returns on assets managed of the tine 
seeder in this strategy (Figure 1). When comparing 
the return on assets where the annual ryegrass  
was successfully controlled with expensive 
herbicides/strategies 

Averaged across Aggressive and Diverse 
strategies in scenario 1 and 2, there was little 
difference with between disc and tine openers 
(6.76 tine compared with 6.3% disc). Interestingly, in 
scenario 3 (2018), where narrower row spacings and 
increased crop yields have been factored into the 
disc opener whole farm analysis, the average return 
on assets has increased to 6.7% in the disc compare 
with 6.3% in the tine (data not shown). With the 
exclusion of the Conservative strategy, the four-year 
average returns of the tine opener exceeded those 
of the disc system by 0.3%. In two of the four years 
the returns of the tine system exceeded the disc 
system (Figure 2). The magnitude of the difference 
in returns in these years was greater than the 
magnitude of the difference in the years when the 
disc outperformed the tine system.

There were no significant differences in 
machinery costs per hectare between strategies 
with different seeders. The main reason for this 
was that most of the plant and equipment remained 
constant between strategies with the exception of 
the seeder. Any differences in machinery costs were 

a reflection of differences in tractor and seeder 
costs, systems treatments and use of machinery 
between strategies.

The lower cost of fuel in the disc seeding system 
relative to the tine seeding system (Tables 12, 14 and 
16) was more than offset by the higher depreciation, 
repairs and maintenance and insurance costs. This 
led to marginally higher machinery costs for the disc 
seeding system relative to the tine seeding system 
in scenarios 1 and 2, but not in scenario 3. The 
reason that scenario 3 had lower disc costs relative 
to tine costs was that it factored in the higher cost 
tined implement (parallelogram seeder), compared 
to the cheaper flexi-coil, and the disc with row 
spacing of 190mm had the potential to increase crop 
yield, using the information in Tables 4 and 5.

When the performance of the whole farm was 
examined, the main differences between the 
strategies by opener types related to differences 
in income. There is little effect of differences in 
overhead cost structure in this analysis because 
each system is assumed to have a highly efficient 
cost structure (Tables 13, 15, 17). This efficient cost 
structure is facilitated by matching machinery 
investment to the assumed scale of the business.  

Whole farm operating returns on assets managed 
for the four-year period of the trial averaged 6.7% 
for the Aggressive and Diverse strategies. The 
Aggressive strategy had greater volatility in returns 
compared to the Diverse strategy with more upside 
in 2015 and 2016 and more downside in 2014 and 
2017 (Figure 3). Similarly, the Conservative strategy 
had more downside in the drier years of 2014 and 
2017, but less upside in the remaining years than 
either of the two alternative strategies.

Figure 2. Whole farm operating return on assets managed (Opener type by Year).
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Farm Scale  Labour units Land Assets Total Assets Overhead Enterprise Machinery EBIT ROAM
    expenses expenses

Area/ha)  ($/ha) ($/ha) ($/ha) ($/ha) ($/ha) ($/ha) (%)
1500 ha 1 $6175 $7651 $182 $416 $146 $323 4.2%
3000 ha 2 $6175 $6913 $135 $392 $101 $393 5.7%
Difference	($/ha)	 	 	 	 $47	 $24	 $45	 -$70 -1.5%

Table 18: The	differences	in	expenses,	EBIT	and	Return	on	Assets	Managed	(ROAM)	at	two	farm	scales,	using	the	results	from	
the four phased year of the experiment. 

There is little economic incentive for managing 
a Conservative strategy regardless of seeder. 
Disc seeders generated far lower returns in the 
Conservative strategy relative to tine seeders.

Part B: Impact of a less efficient cost structure on the 
whole farm analysis

In Section 2, Part A, the whole farm analysis that 
was based upon the labour, plant and equipment 
units being matched to the scale of the business 
in an attempt to drive cost efficiencies. However, 
in order to demonstrate how sub-standard scale 
can reduce profitability, a less efficient whole farm 
analysis was run on a 1500ha scale compared to the 
3000ha scale (Section 2, Part B).

Reducing farm scale from 3000ha to 1500ha 
resulted in a $70/ha increase in costs, of which $45/
ha is related to increased machinery costs. The 
remainder of the difference is related to increased 
overhead and labour costs per hectare. Thus all of 
the difference in profit (EBIT) is related to the higher 
costs of running the same machinery on a 1,500ha 
farming system compared to a 3,000ha system. 

Profitability is compromised by a greater 
magnitude than is profit. At a whole farm level, 
profitability is measured as return on assets 
managed (ROAM). ROAM is calculated when EBIT is 
divided by the total value of assets managed. Due to 
the same capital value in plant and equipment being 
distributed over fewer hectares, the total value of 
assets under management increases by a further 
$740/ha where 1,500ha is farmed compared to 
3,000ha. The combination of lower EBIT and higher 
asset value per hectare results in a decrease in 
return on assets managed by 1.5%. Thus, in relative 
terms decreasing scale by 50% but retaining the 
same plant and equipment results in a reduction 
of profit of 18% and a reduction in profitability by 
25%. i.e. Reduction in profit:70 divided 393 = 18%.  
Reduction in profitability: 1.5% divided 5.7% =25% 
(Table 18).

Discussion
In this paper, the effect of three management 

strategies by two seeder types on weeds, crop 
yields and profitability at several scales (nett 

Figure 3. Whole farm profitability – Return on assets managed (Management strategy by Year).
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margins at experiment scale and at the whole farm 
scale from three scenarios – 3000ha, 5000ha 
and 3000ha in 2018) was examined. Two canola-
wheat-wheat sequences were compared against a 
Diversified sequence (canola-wheat-barley-vetch 
for hay). One was aggressively managed for weed 
control and to maximise yield which included more 
crop competition, more expensive herbicides, the 
inclusion of a hybrid RR canola and higher rates of N 
at sowing (deep banded in tine opener only) against 
a conservatively managed sequence with cheaper 
herbicides, lower crop densities, lower rates of 
N at sowing and cheaper crop types. The third 
comparison, a Diverse cropping strategy allowed 
each crop to be sown into a less antagonistic 
stubble i.e. wheat into canola, barley into wheat, 
vetch into barley and cut for hay followed by, canola 
sown into low stubble load.  

Although the vetch hay treatment was not as 
profitable as other crops, it also provided excellent 
weed control, additional N and increased water 
conservation, that proceeded the extremely high 
value double break crop of canola that was the most 
profitable to make the Diverse strategy a reliable, 
profitable management option for growers wanting 
to retain stubble. The double break combined with 
the crop competition from the barley crop was 
extremely effective at reducing ARG seedbank to 
below that of the Aggressive canola-wheat-wheat 
sequence under extremely wet and dry seasonal 
conditions when sown with a disc or tine opener. In 
comparison, the Conservative management strategy 
was reasonably profitable when sown with a tine 
opener, but was largely ineffective at reducing the 
ARG seedbank. The ability to apply trifluralin as a 
pre-emergent herbicide with a tine opener reduced 
the ARG seedbank compared to the Conservative 
strategy sown with a disc opener, however, the 
Conservative strategy would not be recommended 
with either opener type where there is any ARG 
weed problem. When comparing the three 
management strategies, there is no economic case 
for pursuing a Conservative strategy over either the 
Aggressive or Diverse management strategies when 
analysing across the whole farm. Although there was 
little difference between the Diverse and Aggressive 
strategies in terms of profitability, the Aggressive 
strategy was more volatile (risky).  

When determining profit across the whole farm 
analysis, although the tine opener generated the 
highest returns, especially in the 2013 scenarios, 
there was little difference between the Aggressive 
and Diverse strategies. 

The average profit (EBIT) determined from the 
small farm experiment was $454/ha, $328/ha 
and $477/ha in the Aggressive, Conservative and 
Diverse management strategies. However, when 
comparing these results to the profit (EBIT) in the 
whole farm analysis Scenario 1 (3000ha scenario 
in 2013), the profit had reduced in all strategies 
and there was no difference between the Diverse 
and Aggressive strategies ($430/ha in aggressive 
vs $432/ha in Diverse). However, it needs to be 
recognised that the Diverse strategy was more 
effective at reducing the ARG weed seedbank 
across a range of seasons and combined with 
the reduced volatility, should be considered as a 
profitable and sustainable management strategy for 
growers wanting to retain stubble in their farming 
system.

Scenario 3 was included to examine what 
potential effect changes in farming systems 
between 2013 and 2018 may have on profit across 
the whole farm. For those growers who have 
moved to a farming system using a disc seeder 
with reduced row spacings to 190mm and control 
weeds, the result is positive with the average return 
on assets increasing from 6.3% to 6.7%. Conversely, 
the change from a flexi-coil seeder to the more 
expensive parallelogram with slower seeding speed 
reduced ROAM from 6.7% to 6.3%. The results 
need to be verified with replicated experiments 
that include a complete disc systems approach. 
It must be acknowledged that these whole farm 
analysis scenarios were setup so that the labour, 
plant and equipment were matched to the scale of 
the business. However, this is not always the case 
across the farming sector.  

This paper also examined the effect a farm 
operated with a less efficient cost structure had on 
profit and profitability (ROAM). Where the agronomy 
on-farm is managed at a high level, there can be a 
significant reduction in ROAM if the farm structure 
is not also managed at a high efficiency. Over-
capitalising on machinery or not having the most 
efficient scale of machinery to farm size, can result 
in a significant reduction in ROAM. In our example, 
profitability was reduced by 25% where the assets 
managed at the 3000ha scale were similarly 
managed at the 1500ha scale. Although this is a 
stark comparison, the main point here is that the 
farming enterprise needs to be operating at a high 
level of efficiency to gain the greatest benefits of 
changing management strategies and then tweaking 
the system with different seeding openers.
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Conclusion
It is extremely important for growers NOT to 

compromise managing weeds, disease or being 
able to sow their crop in a timely manner due to 
excessive stubble loads. Growers need to be pro-
active in managing their stubble and their crop 
sequence to suit their seeding system. It has been 
shown that by moving to a Diversified management 
strategy that incorporates a double break of a 
pulse crop followed by canola, and barley instead 
of a second wheat crop offers a profitable farming 
system with reduced N costs that is effective at 
controlling weeds. The Diversified strategy was 
also least volatile when analysed across the whole 
farm. For growers using tine openers, results show 
that they can also retain their stubble in most years 
moving to a Diversified strategy, and they will also 
avoid a reduction in profit when growing barley after 
wheat instead of wheat after wheat.

One of the important results from this paper, is 
the effect of matching the scale of the farm to the 
labour/plant and equipment units. When the scale 
is correctly matched, the greatest impact on whole 
farm income is determined by crop yield. However, 
when not correctly matched, both profit and 
profitability can be significantly reduced. 
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Introduction
Grain producers have become more proficient 

atThis paper is written from an economic rather than 
an agronomic perspective. The intent is to deliver 
a case study at a pre-determined business scale to 
demonstrate the process for conducting investment 
analysis on header fronts. An economic analysis  
of the costs and benefits of the inclusion of  
stripper fronts to disc seeding systems follows. 
This paper is aimed to complement the analysis of 
the costs and benefits of disc versus tine seeding 
equipment which is provided in the paper within  
this booklet of Swan et al. (2018) titled ‘Flexible 
stubble management – how to reap returns to the 
bottom line’. 

Introduction to crop residue management
One of the intentional benefits of moving from 

a tine to a disc seeding system is the benefit of 
retained crop residue resulting in improved soil 
moisture retention and improved soil structural 
characteristics. Plant residues provide physical 
benefits by protecting the soil surface as well 
as several biological and soil structural benefits 
resulting in greater water holding capacity of  
the soil.

The minimal disturbance of soil in disc seeding 
systems is proposed to add further benefit by 
resulting in less soil disturbance. This reduces the 
chance of soil moisture losses at sowing and results 
in a lower volume of soil being disturbed thereby 
reducing depletion of soil structure. 

The economics of changing from draper to stripper 
fronts for increased standing crop residue and 
improved harvest efficiency

Keywords
	Economics, draper fronts, stripper fronts, harvest efficiency, crop residue.

Take home messages
	The most cost-effective means of increasing standing residue and improving harvest efficiency is 

increasing harvest height with existing machinery.

	Stripper fronts are an economic inclusion to harvest machinery where they replace draper fronts.

	Improved harvest efficiency drives adequate cost reductions to generate good returns on 
investment in stripper fronts. 

	The addition of any benefits achieved from additional income during a wet harvest by reducing 
the extent of quality downgrading adds further weight to an investment case.

	The projected returns in this analysis are sensitive to business scale. Reductions in scale lead to 
reductions in returns on investment.

	The assumptions are based on limited stripper front experience thus ground-truthing with more 
data will be required to draw conclusions specific to circumstance.

	The inclusion of a systems’ specific benefits and reductions in the cost of wet weather at harvest 
will further improve the investment case for change.

John Francis.

Holmes Sackett.
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Thus, plant residue management and retention 
is an important component of a system intent on 
conserving moisture for subsequent crop growth. 
The management of plant residues is an important 
component of the system adopted.

The height that cereal crops are harvested 
can impact on subsequent seeding practices. 
Conventional harvest height (30-40cm) can result 
in a significant proportion of the standing crop 
moving through the header and being redistributed 
over the paddock. This redistribution can lead to 
problems at sowing in disc seeding systems due to 
the redistributed straw being bent (hair pinning) and 
pushed into the furrow. This prevents soil to seed 
contact and reduces even crop emergence. 

To overcome this issue some managers have 
adopted alternative harvest management tactics. 
One of these tactics is to increase harvest height 
while another is to move from the use of a 
conventional header front to the use of a stripper 
header front. 

An explanation outlining how stripper fronts 
work relative to conventional harvest fronts 
and highlighting some of the advantages and 
disadvantages follows. This information is extracted 
from a paper of Broster, Rayner, Ruttledge and 
Walsh, 2018 (https://grdc.com.au/resources-and-
publications/grdc-update-papers/tab-content/grdc-
update-papers/2018/07/impact-of-stripper-fronts-
and-chaff-lining).

Stripper fronts use rows of fingers on a  
spinning rotor to pluck grain heads and pods 
from mature crop plants. Compared to cutting and 
collecting the grain-bearing plant sections like 
conventional header fronts, stripper fronts leave 
more stubble standing.  

By reducing the quantity of material being 
processed by the harvester, stripper fronts 
increase the speed and efficiency of harvesting. 
Anecdotal evidence suggests that stripper fronts are 
particularly effective in harvesting lodged and fallen 
crops, as the fingers can lift and remove the heads 
without the need for collecting large amounts of 
crop material.

The use of stripper fronts does have some 
disadvantages. Tall standing stubble carries 
increased fire risk and requires sowing equipment 
which can clear the stubble. Harvester settings need 
to be changed due to the decreased volume being 
processed, which requires some expertise and 
experience. A faster harvest rate can have logistical 
implications - for example; more grain trucks may be 
required to keep up with the harvester.

Economic comparison of stripper front with 
draper front

An analysis of the marginal costs and benefits 
of a harvest system with a stripper front relative 
to a harvest system with a draper front has been 
conducted. Trial data from the flexible stubble 
management project (Swan et al 2018) has been 
used for some analysis assumptions. Only the 
harvester and front costs and benefits have been 
considered in this analysis.

The comparison of the stripper front harvesting 
at a height of approximately 60cm (stripper high) 
has been made with a draper front harvesting 
at conventional height of approximately 40cm 
(draper low) and with a draper front harvesting at 
approximately 60cm (draper high) to maintain as 
much plant residue standing as is practical with a 
draper front. 

An identified constraint with harvesting high using 
a draper front is that it is improbable that the whole 
crop will be harvested at a height of 60cm. The 
reason for this is that a proportion of the crop usually 
presents harvest feeding difficulties. This has been 
dealt with in this analysis by assuming that 80% of 
the total cereal area can be harvested high while the 
remaining 20% must be harvested at conventional 
heights and speeds. 

One of the key advantages of raising harvest 
height is the ability to increase the speed of harvest. 
This improves harvest efficiency by increasing 
the number of tonnes per hour harvested. This 
occurs because the reduced residue requires less 
threshing thus more crop can be harvested at the 
higher speed. 

This advantage expresses itself in cost savings by:

1. Reducing depreciation. Fewer hours harvesting 
for the same harvested area results in 
additional ownership tenure with little marginal 
loss of machinery value.

2. Reducing repairs and maintenance. The 
reduction in the amount of crop residue moving 
through the threshing mechanisms of the 
header results in reduced wear and tear on 
some header components thereby reducing 
some repairs and maintenance costs. 

3. Reducing fuel costs. Fuel costs are reduced 
per unit of production and per unit of area due 
to the decreased horsepower requirements 
for threshing and due to the increased crop 
tonnage harvested per hour.

https://grdc.com.au/resources-and-publications/grdc-update-papers?f.Date%7Cd=d%3D2017&grdc=true&personal=false&form=search&collection=grdc-multi&profile=upapers&smeta_error_not=found&sort=date&f.Type%7Cctype=Update%20Paper&f.Region%7Csregion=North
https://grdc.com.au/resources-and-publications/grdc-update-papers?f.Date%7Cd=d%3D2017&grdc=true&personal=false&form=search&collection=grdc-multi&profile=upapers&smeta_error_not=found&sort=date&f.Type%7Cctype=Update%20Paper&f.Region%7Csregion=North
https://grdc.com.au/resources-and-publications/grdc-update-papers?f.Date%7Cd=d%3D2017&grdc=true&personal=false&form=search&collection=grdc-multi&profile=upapers&smeta_error_not=found&sort=date&f.Type%7Cctype=Update%20Paper&f.Region%7Csregion=North
https://grdc.com.au/resources-and-publications/grdc-update-papers?f.Date%7Cd=d%3D2017&grdc=true&personal=false&form=search&collection=grdc-multi&profile=upapers&smeta_error_not=found&sort=date&f.Type%7Cctype=Update%20Paper&f.Region%7Csregion=North
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Table 1: Draper versus stripper front analysis assumptions.

Table 2: Comparative harvest equipment capital and depreciation costs.

4. Reducing labour costs. Typically, labour is 
charged on a rate per unit of time. Any  
increase in efficiency resulting in fewer hours 
for the same job therefore results in a labour 
cost saving. This saving typically applies to 
casual labour which is charged on an hourly 
rate. Savings in permanent farm labour are  
not realised unless that portion of saved  
surplus labour becomes unpaid or is  
employed off-farm.

Analysis assumptions are provided in Tables 1, 
2 and 3. Limited experience with stripper fronts in 
broadacre dryland crops forms the basis of some 

of these assumptions. Further experience will result 
in better quantification and greater confidence 
around the relative operational differences between 
header-front use.  

Table 3: Variation	in	header	performance	at	different	harvest	heights	and	fronts.
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The use of a draper front at high harvest heights 
reduces header hours by 10% and header costs by 
8% when compared to the use of a draper front at 
low (conventional) harvest heights. Given there is no 
capital cost to this change and significant benefit this 
should be the first step in improving standing plant 
residue levels.

The use of a stripper front at high harvest heights 
reduces header hours by 23% and header costs by 
21% when compared to the use of a draper front at 
low (conventional) harvest heights. The economic 
comparison should not be based on the change 
from the draper front at conventional height to 
stripper front rather the change from the draper 
front at increased height as this option should be 
progressed first.

The bottom-line
Given that there are large efficiencies to 

be achieved by moving from a draper front at 

conventional height to 60cm, and that there is little 
to no associated capital cost, this should be the first 
step in increasing standing residue retention.

Based on the assumptions in this analysis the 
marginal investment in a stripper front, assuming 
that it replaces a draper front, is $5,000. The 
annual benefit has been calculated by assessing 
the difference in costs between using a stripper 
front and using a draper front high. The marginal 
value of the increased operating efficiency over a 
3,000ha canola wheat rotation is $5.54/ha equating 
to $16,600 assuming the labour component is not 
a sunk cost. This generates a return on marginal 
investment of over 300% and suggests that the 
operating efficiencies alone are adequate to present 
a very good business case for investment. 

Where the draper front is retained and a stripper 
front acquired in addition, then the marginal 
investment increases from $5,000 to $123,000 with 
the same stream of annual benefits. This reduces 

Figure 1. Large time and cost efficiencies are achieved by increasing harvest height regardless of  
front choice.

Figure 2. The marginal benefit of moving from a draper to a stripper front is 15 percent in time saved and  
12 percent in cost savings.
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the return on investment to 6% which is just above 
the cost of debt funding.

This suggests that there is no business case for 
retaining a high value draper front if a stripper front 
has been purchased. The exception is where the 
marginal harvest efficiency results in quantifiable 
benefits during a wet harvest or where the stripper 
front brings quantifiable and unique systems’ 
benefits. Additional investment of a magnitude of 
$80,000 with no additional operating costs results 
in the rate of return falling to 15%. This suggests 
that there is scope for the purchase of a lower 
cost draper front or additional out-loading capacity 
provided 15% is still an acceptable rate of return. 

Wet weather benefits
Increasing height and improving harvest efficiency 

may also lead to reductions in the cost of weather 
damage when it occurs. The value of these marginal 
benefits has not been included in this analysis. 

For harvest efficiency to generate value by 
reducing the quantity of downgraded quality in wet 
harvests, management can’t stop at the header front. 
The improved harvest efficiency only generates 
value in wet weather if the outloading machinery is 
matched to the increased header capacity. In other 
words, there is no benefit in the header doing less 
hours if, from a weather damage perspective, it is 
consistently stopping and waiting to be unloaded. 

In some cases, this will mean that additional 
investment must also be made in chaser bins, 
mother bins and trucks. The extent of the required 
investment will depend on:

• The capacity of the existing machinery. 

• The marginal increase in capacity from the 
change in harvest height.

• The components of the outloading machinery 
that are owned by the operator.

While it is impossible to predict future events, it is 
possible to quantify the cost of weather damage by 
using historical records. Table 4 shows a process for 
estimating the economic value of weather damaged 
grain at harvest. The tool considers the annualised 
marginal cost of the downgrading in value which is 
dependant on: 

• The extent of the price disparity between good 
and weather-damaged quality, 

• the percentage of the crop affected, and;

• the probability or the occurrence of the event. 

In the projections shown in Table 4, with 20% 
probability of a wet harvest, the annualised cost 
over a 3,000ha crop with assumed yields shown is 
$18,630 per year. 

When considering the value of improved  
harvest efficiency to reducing quality damage in  
wet weather it needs to be noted that only a 
proportion of the cost of harvest weather damage 
may be offset. 

Table 4: The cost of weather damage is dependent on the extent of the 
price disparity between good and poor quality, the percentage of the crop 
affected	and	the	probability	or	the	occurrence	of	the	event.
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Systems’ benefits of harvest height
A systems-related benefit which is difficult to 

allocate specifically to the stripper front, is the 
contribution, over time, of additional standing 
residue to increased surface soil moisture. This, 
in theory, could generate more timely sowing 
opportunities with less emergence problems than 
systems retaining less standing residue. 

No attempt to quantify this benefit has been made 
in this analysis. If more-timely sowing was achieved 
over 5% of the crop area and a yield benefit of 5% 
was achieved as a result then it would deliver $7,031 
in additional crop value annually.

Other costs
One study found that grain losses where stripper 

fronts were used were far higher than those 
where draper fronts were used for harvest. User 
experience suggests that improving understanding 
of how the losses were occurring and investing 
time in better machinery setup prior to starting 
can minimise losses regardless of front. This is a 
management issue thus the cost of grain losses has 
been assumed to be no different regardless of the 
header front used.

Conclusion
The most cost-effective means of increasing 

standing residue and improving harvest efficiency 
is increasing harvest height with existing machinery. 
Stripper fronts can generate solid economic returns 
on investment where they replace draper fronts 
and where scale is adequate. They must however, 
be set up efficiently to achieve these benefits. The 
outcomes of this analysis are specific to this case 
study however, the process can be followed to 
establish investment returns where assumptions 
from this case study vary.
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Introduction
Mixed farming systems in NSW including dual-

purpose grazing crops have a long history. In recent 
years dual-purpose cropping systems have attracted 
more consideration because of greater profitability 
and sustainability.

Dual-purpose grazing crops give growers an 
opportunity to produce additional forage in key 
periods of the year when pasture systems might 
not be able to meet livestock requirements. They 
can be substituted for grain-only crops or, in more 
intensive livestock operations, for forage-only crop 
types. Selecting the right crop type, variety and then 
managing them properly can boost returns across 
both the livestock and grain production units in 
the farm business. The most common crops used 
in mixed farming and dual-purpose cropping are 
cereals. A jointly funded project between the NSW 
Department of Primary Industries (NSW DPI) and 
the Grains Research and Development Corporation 
(GRDC) has been evaluating new cereal varieties 
for suitability as dual-purpose types across NSW for 

the past four years. This paper presents some of the 
results of this project.

Methods
The project included a series of grazing cereal 

trials across NSW in 2016 and 2017. The trials were 
sown from the first week of April to the first week of 
May in 2016, and from the last week of March to the 
first week of April in 2017. 

Key measurements recorded at all sites included 
dry matter (DM) production through the season at 
key periods – mid tillering and then before stem 
elongation i.e. growth stage (GS)31 on the Zadoks 
scale (Zadoks et al. 1974). The experiments are then 
grazed by livestock following DM measurement and 
allowed to recover for either further DM assessment 
or carried through to grain production. Growth 
stages were also recorded for all varieties when  
DM measurements were taken. Grain yield and 
the grain quality parameters such as grain protein, 
screenings, grain size and test weight were also 
measured at harvest.

Dual-purpose cereal variety performance in NSW 
farming systems

Keywords
	grazing, dry matter, grain recovery, flowering time.  

Take home messages
	Varieties differ in their forage production; growers need to balance this against grain yield 

recovery and delivery grade.

	Matching a variety’s flowering time and maturity to the local growing environment is important for 
maximising grain yield recovery following grazing of a dual-purpose variety.

	Selecting a suitable variety based on the region, an appropriate sowing time, grazing 
management and crop nutrition are the main parameters for growing a successful  
dual-purpose crop.

	The newly released wheat varieties LRPB KittyhawkA and LongswordA are suited for use as 
dual-purpose grazing crops across NSW and have performed comparably with the industry 
benchmark; EGA_WedgetailA. 

Mehrshad Barary¹, Peter Matthews².

¹NSW Department of Primary Industries, Wagga Wagga; ²NSW Department of Primary Industries, Orange.
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  Bathurst Cudal Holbrook Purlewaugh
Month LTA 2016 LTA 2016 LTA 2016 2017 LTA 2016 2017
January 68 105 63 49 45 75 31 90 111 48
February 58 13 53 0 66 28 12 81 23 21
March 52 40 52 47 54 24 37 63 35 142
April 42 23 44 58 42 16 78 52 18 9
May 41 39 47 63 49 100 44 54 63 19
June 44 104 53 122 67 94 6 57 126 10
July 49 105 53 95 67 80 58 55 39 2
August 50 88 52 78 70 69 80 53 74 15
September 47 139 49 163 64 147 20 51 183 4
October 59 49 56 53 54 45 53 59 63 67
November 61 60 54 57 61 37 78 65 20 19
December 66 45 59 24 45 43 95 71 33 26
Total 640 810 636 809 714 756 593 751 788 381
   Somerton   Spicers Creek   Wagga Wagga
Month LTA 2016 2017 LTA 2016 2017 LTA 2016 2017
January 79 97 82 72 88 0 38 59 11
February 64 18 11 61 0 0 37 20 16
March 43 2 100 53 46 113 38 43 35
April 34 2 10 45 19 6 39 11 33
May 39 80 55 47 63 51 44 102 20
June 41 124 55 52 108 13 51 100 3
July 38 33 14 52 95 10 49 87 60
August 37 101 20 51 76 17 48 68 33
September 39 122 3 48 162 7 49 178 4
October 53 65 80 56 79 86 51 79 52
November 60 10 74 64 37 64 41 28 48
December 66 38 48 61 26 42 41 54 131
Total 594 693 552 656 798 408 527 827 444

Table 1: Monthly rainfall for trial sites in NSW for 2016, 2017 and the long-term average (LTA) rainfall for the closest Bureau  
of Meteorology weather station.

At Wagga Wagga, the core research site, as 
well as measuring variety performance, further 
experimental treatments, including the influence of 
sowing time on DM production by varieties, and the 
time of flowering response by varieties of wheat 
and triticale, have been studied. Additional plant 
measurements such as flowering time, number of 
tillers and leaf area on a core group of varieties have 
been recorded at the Wagga Wagga site to better 
understand how the different varieties accumulate 
DM and then recover for grain production.

Results and discussion
Seasonal overview

The results discussed in this paper are from the 
2016 and 2017 seasons. The 2016 season was one 
of above-average rainfall compared with 2017, which 

was dominated by below-average rainfall through 
winter and early spring (Table 1), with seasonally late 
frosts throughout NSW. The growing season rainfall 
(April–November) for the sites in 2016 was 24–75% 
above the long-term average (LTA) for the sites, 
while 2017 was 9–68% below LTA. When viewing the 
results, the distribution and amount of rainfall needs 
to be considered as this significantly affected the 
early forage production and then the opportunity for 
varieties to recover and produce grain.

Wheat, triticale and barley variety evaluation

In recent years breeding companies have 
increased investment in evaluating and releasing 
cereal varieties that are potentially suitable for 
grazing and grain production. The newer releases 
now offer growers a wider choice of maturity 
compared with EGA_WedgetailA, which has been 
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the industry benchmark for over a decade. These 
newer varieties not only offer differences in maturity 
and flowering time, grain quality and disease 
tolerance, they have different lengths of vegetative 
and reproductive phases, which allows growers to 
more closely match their local growing conditions to 
maximise forage production and grain yield.

The project evaluated 48 wheat, triticale and 
barley entries in 2016 and 36 in 2017, of which over 
half were new or late stage breeding lines from 
various companies across Australia.

In this paper, only the dry matter and grain yield 
results are presented; the full seasonal report for 
2016 is available on the NSW DPI website (https://
www.dpi.nsw.gov.au/agriculture/broadacre-crops/
winter-crops) and includes grain quality for the 
wheat, triticale and barley lines, dual-purpose oat 
evaluation and a brief economic comparison of the 
varieties at selected sites.

When comparing individual varieties look not only 
at the difference in dry matter and grain yield, but 
also the stability of rank across the various trials as 
an indicator of reliable performance. 

There is significant difference between early 
dry matter production by varieties (Tables 2 and 3), 
with the slower winter types being less vigorous 
compared with the fast–medium winter types and 
the mid-season spring types. These differences 
were not as significant for the second dry matter 
reading following grazing (Tables 4 and 5). The 
impact of grazing on a variety’s ability to recover is 
also shown in Tables 4 and 5. The shorter season 
varieties such as Tuckerbox and EGA_GregoryA 
which had high initial dry matter production, 
showed poor dry matter production at the second 
measurement as the plants were damaged ( loss of 
growing points) compared with the more prostrate 
later developing varieties. 

Grain yield recovery (Tables 6 and 7) was driven 
in both seasons by rainfall following grazing, with 
the later-maturing varieties taking advantage of the 
wet spring in 2016. In 2017 it was combination of the 
late rain and frosts that affected a variety’s ability to 
perform. Varieties in 2017 that were less developed 
at the time of the frost events avoided damage and 
also matured later, so were able to take advantage 
of the rain in October and early November. 

Recently released and evaluated lines include:
• CartwheelA – A long-season dual-purpose 

triticale that is suitable for an early March 
to early April sowing. A stripe rust resistant 
replacement for TobrukA. Straw strength is 
good and has shorter stature than TobrukA. 
In the 2016 and 2017 seasons there was no 
significant difference in dry matter production 
compared with TobrukA. Grain yield after 
grazing was also equivalent to TobrukA.

• Kowari – A new triticale variety registered 
in 2016. This longer season variety is a tip-
awned, dense grained triticale that suits early 
sowing and grazing. Limited testing in 2016 
only at Wagga Wagga, more widely tested in 
2017. Showed no difference in DM1 compared 
with TobrukA, but significantly lower dry matter 
production at DM2. Grain yield was significantly 
lower than TobrukA . 

• LongswordA – A fast-maturing winter wheat, 
derived from MaceA, most suited to April 
sowings. LongswordA is a true winter wheat 
and has three winter genes and is relatively 
quick to mature. This earlier flowering and 
quicker maturity provides growers in medium–
low rainfall environments a more suitable 
variety for their growing environment then 
EGA_WedgetailA or similar mid-winter types. 
Dry matter production and grain yield across 
all sites in 2016 and 2017 was not significantly 
different from EGA_WedgetailA.

• LRPB KittyhawkA – A winter wheat, with a 
similar maturity and planting window to EGA_
WedgetailA. Has improved stripe rust resistance 
and grain quality over EGA_WedgetailA. Dry 
matter production and grain yield across all 
sites in 2016 was not significantly different from 
EGA_WedgetailA. In 2017 across all sites LRPB 
KittyhawkA had lower dry matter production at 
the first grazing, but DM2 and grain yield were 
not significantly different from EGA_WedgetailA. 

• RGT Accroc – A red winter wheat of feed grain 
quality, suited to the higher rainfall zones. 
Suitable for sowing late February to early April 
for early grazing. Good stand ability. Flowering 
time and maturity is later than EGA-WedgetailA. 
RGT Accroc’s performance compared with 
EGA_WedgetailA, has been variable with 
consistently higher grain yield following grazing 
in 2016, but not significantly different in the 
2017 season. Dry matter production has been 
consistently lower than EGA_WedgetailA at the 
first grazing.

• SunlambA – An awnless, long-season spring 
wheat suited to early April plantings, with strong 
photoperiod sensitivity. Suited to grazing and 
grain recovery across NSW. Similar flowering 
time to EGA_WedgetailA, and a few days earlier 
than NaparooA (Matthews et al. 2017). Grain 
yield performance has been variable across 
seasons, with equivalent grain yield in 2016, 
but significantly lower grain yield in the 2017 
season. Dry matter production was significantly 
lower in both 2016 and 2017 seasons for the 
first and second grazing. 

https://www.dpi.nsw.gov.au/agriculture/broadacre-crops/winter-crops
https://www.dpi.nsw.gov.au/agriculture/broadacre-crops/winter-crops
https://www.dpi.nsw.gov.au/agriculture/broadacre-crops/winter-crops
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 2017
 Variety Crop type Holbrook Purlewaugh Spicers Creek Somerton Wagga All sites
    DM1 Rank DM1 Rank DM1 Rank DM1 Rank DM1 Rank DM1 Rank
UrambieA Barley 2001 27 1056 28 1798 17 1693 28 1213 22 1563 25
CartwheelA Triticale 2219 12 1447 7 1736 19 2016 6 1326 14 1772 11
Crackerjack2 Triticale – – – – – – – – – – – –
EndeavourA Triticale 2562 2 1370 10 1962 10 1807 23 1291 18 1754 12
Kowari Triticale 2320 6 1167 22 2075 6 1909 12 1388 10 1750 13
TobrukA Triticale 2177 15 1450 6 1808 15 2031 5 1360 12 1775 10
Tuckerbox Triticale – – – – – – – – – – – –
DS PascalA Wheat 1567 36 1205 19 1647 25 1487 35 980 35 1369 35
EGA_GregoryA Wheat 2104 18 1032 30 1682 20 1817 22 1163 24 1543 27
EGA_WedgetailA Wheat 2510 4 1391 9 1947 11 1712 27 1444 7 1822 4
LongswordA Wheat 2043 22 1212 18 1907 12 1900 14 1342 13 1681 17
LRPB KittyhawkA Wheat 2041 24 1473 5 1657 22 1832 21 1128 27 1606 21
Mackellar Wheat 1885 30 1104 26 1128 36 918 36 913 36 1240 36
ManningA Wheat 1663 35 873 35 1328 35 1860 17 1048 31 1389 34
NaparooA Wheat 2028 26 1532 4 1664 21 1838 18 1000 34 1565 24
RGT_Accroc Wheat 1849 33 905 34 1507 32 1615 31 1305 15 1525 28
SF_Adagio Wheat – – – – – – – – – – – –
SF_Scenario Wheat – – – – – – – – – – – –
SunlambA Wheat 2051 21 1045 29 1644 26 1664 30 1088 28 1523 29
SunmaxA Wheat 2166 16 1713 2 2031 7 1937 10 1386 11 1822 5
Whistler Wheat 2318 7 1215 17 1819 14 1882 16 1474 5 1793 9
Trial mean    2123    1239    1786    1826    1286    1656  
LSD 5%   393   326   384   534   265   168  

Table 3: Dry matter (DM1) for wheat, triticale and barley varieties across NSW in 2017. Each varieties rank in the respective 
trial	is	shown,	2017:	36	entries.	(Note:	only	released	varieties	are	reported).
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 2017
 Variety Crop type Holbrook Purlewaugh Spicers Creek Somerton Wagga All sites
    DM2 Rank DM2 Rank DM2 Rank DM2 Rank DM2 Rank DM2 Rank
UrambieA Barley 1214 6 1444 14 1065 16 2181 31 1975 20 1685 15
CartwheelA Triticale 1250 4 1588 8 1015 23 3091 7 2137 7 1753 9
Crackerjack2 Triticale – – – – – – – – – – – –
EndeavourA Triticale 1013 17 1506 13 1007 24 3111 6 2295 3 1750 11
Kowari Triticale 556 33 867 34 922 31 2300 27 2049 18 1402 31
TobrukA Triticale 1193 7 1929 3 935 29 2772 14 2040 19 1755 8
Tuckerbox Triticale – – – – – – – – – – – –
DS PascalA Wheat 450 36 492 36 600 36 1821 36 1588 31 1091 36
EGA_GregoryA Wheat 593 32 640 35 1066 15 2173 32 1766 29 1310 34
EGA_WedgetailA Wheat 983 21 1432 15 1086 14 2630 21 2089 10 1657 19
LongswordA Wheat 1087 11 1588 7 1410 2 2422 25 2091 9 1751 10
LRPB KittyhawkA Wheat 1009 18 1512 12 1047 18 2225 29 2061 14 1665 17
Mackellar Wheat 1029 16 1273 22 986 26 2168 33 1535 33 1458 27
ManningA Wheat 893 26 1054 29 756 33 3123 5 1541 32 1360 33
NaparooA Wheat 998 19 1288 21 1088 13 3148 4 1970 21 1714 13
RGT_Accroc Wheat 1036 14 1375 17 933 30 2768 15 1598 30 1486 25
SF_Adagio Wheat – – – – – – – – – – – –
SF_Scenario Wheat – – – – – – – – – – – –
SunlambA Wheat 706 29 1061 28 1032 20 2299 28 1879 25 1456 28
SunmaxA Wheat 474 35 1048 30 1190 7 2130 35 1810 27 1370 32
Whistler Wheat 1113 10 1390 16 1138 9 2857 12 2223 4 1760 7
Trial mean    961   1335     1053    2694    1945    1597  
LSD 5%   211   333   243   770   278   173

Table 5: Dry matter (DM2) for wheat, triticale and barley varieties across NSW in 2017. Each varieties rank in the respective 
trial	is	shown,	2017:	36	entries.	(Note:	only	released	varieties	are	reported).
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 2017
 Variety Crop type Holbrook Purlewaugh Spicers Creek Somerton Wagga All sites
    GY Rank GY Rank GY Rank GY Rank GY Rank GY Rank
UrambieA Barley 5034 16 1826 23 1867 18 2636 16 1632 7 2642 13
CartwheelA Triticale 6073 9 2604 2 2897 1 3249 3 1637 6 3357 2
Crackerjack2 Triticale – –     – – – – – – – –
EndeavourA Triticale 5312 14 2083 12 2453 6 2617 17 1232 29 2893 9
Kowari Triticale 4416 31 1984 17 2040 12 2518 22 1499 16 2712 12
TobrukA Triticale 6689 3 2550 3 2458 5 2968 7 1568 13 3123 5
Tuckerbox Triticale – – –  –  – – – – – – – –
DS PascalA Wheat 4853 21 1963 18 1440 34 2474 24 1009 33 2305 31
EGA_GregoryA Wheat 4225 33 1608 32 1457 33 2386 26 1107 31 2276 32
EGA_WedgetailA Wheat 4490 28 1950 20 1738 25 2864 10 1321 24 2599 16
LongswordA Wheat 4431 30 1616 31 1790 20 3148 6 1336 23 2559 21
LRPB KittyhawkA Wheat 4292 32 1622 30 1776 22 2862 11 1198 30 2457 26
Mackellar Wheat 5556 13 2415 6 1799 19 2592 18 1569 12 2634 14
ManningA Wheat 6634 4 1652 29 1154 36 2151 33 1452 18 2174 35
NaparooA Wheat 4991 17 1926 22 1679 28 2284 29 1310 26 2431 28
RGT_Accroc Wheat 6937 1 1945 21 1545 31 2075 35 1447 19 2402 30
SF_Adagio Wheat – – –  –  – – – – – – – –
SF_Scenario Wheat – – –  –  – – – – – – – –
SunlambA Wheat 4490 29 1666 28 1555 30 2077 34 1061 32 2187 34
SunmaxA Wheat 4615 26 2078 13 1925 17 2277 30 1470 17 2581 19
Whistler Wheat 3760 36 1579 33 2002 13 2518 21 1575 10 2590 17
Trial mean   5220   1987   1942   2628   1452   2644  
LSD 5%   433   286   242   324   367   282  

Table 7: Grain yield (GY) for wheat, triticale and barley varieties across NSW in 2017. Each varieties rank in the respective trial 
is	shown,	2017:	36	entries.	(Note:	only	released	varieties	are	reported).

Variety flowering time response

Crop flowering time plays an important role in a 
cereal variety’s suitability for use as a dual-purpose 
crop, for grazing and grain recovery (Harrison 
et al. 2015). The balance between sowing early 
for adequate forage production and the need to 
delay reproductive development to avoid physical 
damage to the plant (grazing damage), have it 
flower in a period that avoids frost damage and heat 
(high temperatures >30°C) at grain filling can be 
challenging. 

The main mechanisms used in dual-purpose 
varieties are either a vernalisation requirement or 
a photoperiod response to delay the shift from the 
vegetative phase to reproductive development. 
These are controlled by the presence of 
vernalisation(Vrn) genes or photoperiod (Ppd) genes, 

or a combination of both. A series of flowering-time 
experiments were run at Wagga Wagga to help 
characterise a variety’s flowering time response in 
relation to EGA_WedgetailA the industry benchmark. 

Table 8 shows the days to flowering for a group 
of varieties tested. There are strong winter types 
such as ManningA and RGT Accroc, mid-winter types 
such as EGA_WedgetailA and LRPB KittyhawkA, 
fast winter types such as the newly released 
LongswordA and varieties more dependent on a 
photoperiod response like SunlambA, a long-season 
spring wheat. The availability of these varieties 
allows growers the opportunity to choose a variety 
that matches their local growing region and provide 
the best opportunity to maximise grain production 
after grazing. 
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Variety Year SD1 SD2 SD3 SD4
EGA_GregoryA 2014 – – – –
  2015 146 150 141 129
  2016 130 136 137 128
  2017 149 153 142 131
EGA_WedgetailA 2014 174 157 145 125
  2015 177 162 145 132
  2016 173 161 144 129
  2017 179 163 145 132
LongswordA 2014 – – – –
  2015 – – – –
  2016 165 153 142 127
  2017 177 158 143 128
LRPB KittyhawkA 2014 173 158 146 129
  2015 178 165 149 133
  2016 173 162 150 135
  2017 182 164 148 132
ManningA 2014 194 177 162 136
  2015 193 176 159 142
  2016 201 186 172 150
  2017 194 176 156 142
NaparooA 2014 181 165 150 131
  2015 185 165 150 135
  2016 186 167 153 139
  2017 184 165 147 134
RGT_Accroc 2014 192 171 154 131
  2015 189 171 150 134
  2016 196 175 158 140
  2017 189 173 150 135
SunlambA 2014 174 161 147 128
  2015 177 165 151 137
  2016 183 170 163 143
  2017 173 160 149 136
Whistler 2014 – – – –
  2015 – – – –
  2016 – – – –
  2017 176 159 143 129
Sowing date (SD) Year SD1 SD2 SD3 SD4
 2014 1-Apr 24-Apr 14-May 11-Jun
  2015 2-Apr 22-Apr 14-May 4-Jun
  2016 4-Apr 26-Apr 17-May 14-Jun
  2017 31-Mar 21-Apr 12-May 2-Jun

Table 8: The	number	of	days	to	flowering	for	wheat	varieties	
sown at Wagga Wagga over four years (2014–2017).

When matching a variety’s flowering time with  
the preferred flowering window in a region, consider 
the delay in flowering caused by grazing. The  
length of this delay varies depending on when  
the last grazing occurred and the amount of  
residual plant biomass left. In experiments in  
Wagga Wagga in 2016 (Figure 1) and in 2017, 
defoliation (mechanical grazing) of EGA_WedgetailA 
through the season, before GS31 delayed flowering 
by nine and four days, respectively compared with 
an ungrazed treatment.

Summary
Varieties differ in forage production and grain 

yield recovery across the different growing 
environments in NSW. These differences are 
influenced by a variety’s growth and development 
phases, which are driven by the different 
combinations of vernalisation and photoperiod 
genes each variety has. Matching flowering time 
to the growing environment is important in dual-
purpose varieties to maximise grain recovery.  
The newly released varieties with their differences  
in flowering time provide greater opportunity 
to match a dual-purpose variety to the different 
growing regions of NSW, hence maximising grain 
yield recovery.   
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Looking for relevant and freely accessible information on issues such as
crop nutrition, disease control or stubble management in your region?  
Online Farm Trials (OFT) contains more than 6000 trial projects, 80% of which 
are publically available, from across Australia on a wide variety of crop 
management issues and methods. Use OFT to discover relevant trial research 
information and result data, and to share your grains research online. 

www.farmtrials.com.au @onlinefarmtrial

 Access trials data and reports from across Australia 
 Share your grains research online
 View seasonally relevant collections of trials
 Search by GRDC programs
 Refer to location specific soil and climate data 
 Compare results from multiple trials to identify trends

http://www.farmtrials.com.au


47
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

Introduction
The opportunities, risks and ‘rules’ around 

grazing dual purpose winter crops are reasonably 
well understood (Creelman et al, 2015; Dove and 
Kirkegaard, 2014; Nicholson et al, 2016). However 
economic information on grazing dual-purpose 
winter crops is often simplistic or lacks rigorous 
economic analysis that captures the farming systems 
implications or trade-offs.  

The most common economics analysis around 
grazing crops are simple at best, such as valuing 
the number of grazing days when on the crop 
and multiplying this by an agistment rate. Another 
common approach is to calculate the total energy 
consumed and then equating this to the equivalent 
amount and cost if a supplement feed source was 

used. Both approaches will tend to overvalue the 
benefits from grazing.  

Growers and advisers have also observed other 
possible effects when grazing a winter crop, such as:

• Changes in grain yield after grazing (often a 
decline but also sometimes an increase).

• An increase in pasture biomass because 
pastures are being ‘spelled’ when animals are 
on the crop.

• Higher animal condition after grazing the  
crop which flows through into benefits  
such as greater wool cut, slightly higher 
lambing percentage and improved growth of 
young animals.  

How much economic value can the grazing of dual 
purpose crops contribute to a mixed enterprise 
farming system

Keywords
	Grain and Graze, mixed farming, grazing crops, economics.   

Take home messages
	Successful grazing of crops requires planning from the outset of the season to reduce crop yield 

losses (e.g. sow earlier) and maximise livestock productivity (e.g. change operation timings to 
suit, increase number of twin bearing animals).

	Adequate cropped area was important for significant change to farm profit. The rule of thumb is 
>60% cropped to ensure adequate feed for meaningful change to livestock production.

	Sowing crops earlier saw yield increases that often outweighed the marginal yield declines from 
grazing and provided feed earlier in the season.

	Increasing livestock production by moving to twin bearing ewes to capitalise on the additional 
feed available, increased farm profitability. The increased fecundity of ewes and number of lambs 
increased the dry sheep equivalent (DSE) carried, providing an alternative strategy to buying 
more stock to match feed availability.

Cam Nicholson.

Nicon Rural Services, Geelong.

GRDC project code: SFS00028
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 Crops   Livestock
South	Australia	 Kapunda	 Wheat	(milling	&	durum)	,Barley,	Canola	 650	ha	 Self-replacing	Merinos	First	cross	Merino	x	Suffolk	 1850	ha
 Minnipa Wheat, Field peas, Canola 1300 ha Self-replacing Merinos 440 ha
Victoria Inverleigh Wheat, Barley, Canola 240 ha Prime lambs Self replacing Merinos 900 ha
		 	 	 	 First	cross	Merino	x	Suffolk	
 Penshurst Wheat, Barley, Canola 110 ha Vealers Prime lambs Self replacing Merinos 935 ha
	 	 	 	 First	cross	Merino	x	Suffolk	

Table 1: Enterprise mix and area of cropping and grazing for each model farm.

Growers and advisers also realise that a year 
when large amounts of crop biomass is available 
for grazing is commonly a year when there is also 
ample pasture feed, usually because of a favourable 
autumn break. Conversely a year with poor autumn 
pasture growth means that the crop biomass 
available, albeit less than in a good year, is more 
‘valuable’ than in a year of abundance. If livestock 
prices are poor and grain prices are high, the risk  
to the overall farm profit, say from a reduction in 
grain yield, may be greater than in years when 
livestock are worth a lot and grain prices are low. 
This complexity makes valuing grazing winter  
crops difficult.

Method
The Grain and Graze 3 program (principally Zoe 

Creelman) conducted whole farm modelling on 
three farms in Western Australia (Moora, Katanning 
and Esperance), two farms in south west Victoria 
(Inverleigh and Penshurst) and two farms in South 
Australia (Kapunda and Minnipa) to appreciate the 
dynamics of these interactions and the effect on the 
business ‘bottom line’ (Creelman, 2017). Model farms 
were based on typical farms for those regions and 
developed using a combination of APSIM, GrassGro, 
GrazFeed and @Risk. Farm structure and outputs 
were verified by local consultants and researchers.

Summary information for the South Australian 
and Victorian farms are presented (Table 1), with a 
detailed example from Inverleigh used in this paper. 
Reports on each location and an executive summary 
are available from www.grainandgraze3.com.au  

Three management scenarios were compared 
against a baseline of no grazing of any winter crop 
(the control). The management scenarios chosen 
were informed from previous investigations (e.g. 

Kirkeguaard 2013, Hunt et al, 2016) and grower 
observations. The three scenarios were:

1. A ‘typical’ time of sowing and grazing crops 
only if pasture feed on offer (FOO) was < 750 
kg/ha. 

2.  ‘Early’ sowing, grazing all ewes on crops, with 
grazing rules as per scenario 1.

3. ‘Early’ sowing, increased stocking rate, grazing 
all ewes on crops, with grazing rules as per 
scenario 1.

Key outputs presented are for net farm profit and 
then components of: 

• Crop gross margin
• Livestock gross margin
• Lambing %
• Sale weight
• Wool cut
• Supplementary feeding

The model for Inverleigh

The Inverleigh farm was a total of 1,140ha arable 
area - 240ha cropped (100ha wheat, 70ha barley, 
70ha canola). The remaining 900ha was improved 
pasture with prime lamb and first cross operations. 
The prime lamb flock contained 2350 breeding 
ewes (Dorset). The first cross flock contained 1975 
breeding ewes (Merino), with half of them used to 
breed replacement Merino ewes and the other half 
crossed with a Suffolk sire for first cross lambs. The 
soil was a clayey sand with a plant available water 
capacity of 138mm. 

Crops were generally sown between late April 
and late May, with varieties changed to suit the 
sowing time. Grazing period was July (Table 2).

Crop ‘Typical’ sowing date and variety ‘Early’ sowing date and variety Grazing period
Canola Hyola 650 TT April 25 – May 5 Taurus April 11 – April 18 Not grazed
Wheat BolacA May 8-15 RevenueA April 1 – 10 1-21 July
Barley CommanderA May 20-27 CapstanA May 7-14 10 July – 31 July

Table 2: Crop variety, sowing window and grazing period.
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Results (for Inverleigh)
Grazing crops and stubbles at Inverleigh with 

‘typical’ sowing dates and grazing resulted in 2.3% 
increase in average net farm profit of $9,600, 
although the range was between approximately 
+$34,000 (9.8%) and -$7,200 (-2%) (Figure 1).  

Figure 1. Change in net farm profit with grazing 
crops compared to a baseline of not grazing.

There was a greater increase in net farm profit 
during the low rainfall years than the good years, 

while the top 25% of years only increased 1.2%  
with grazing crops, the bottom 25% of years 
increased 4.0%.

Crop gross margin

Grazing crops that were sown on a ‘typical’ date 
resulted in a decline in crop gross margin (GM) 86% 
of the time. On average the change in crop GM 
with grazing was -$21/ha due to yield decline with 
grazing (Figure 2). 

Wheat yield decline with grazing was the main 
cause of decreased crop GM. The larger area of 
wheat planted than barley (100ha wheat versus 
70ha barley) and higher prices of wheat meant the 
yield declines in wheat had a greater effect on crop 
margins than barley. Barley yields changed the same 
proportions from grazing as wheat (n.b. APSIM does 
not allow defoliation (grazing) of barley so grazed 
barley was modelled by using the same proportional 
decline in wheat yields from grazing). Autumn sown 
canola was not grazed in the model because winter 
was considered too cold for adequate recovery 
prior to flowering. 

Livestock gross margin 

Crops were only grazed when the extra fodder 
was needed (when green pasture FOO was <750 kg 
DM/ha animals were put on crop). This resulted in 
crops not being grazed in most years (Table 3).

Figure 2. Change in crop GM (left) and wheat yield (kg/ha) with grazing compared to the baseline of  
not grazing.
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Prime	lambs	 	 Merino	x	Suffolk	(terminal	ewes)
Frequency of years Crops grazed Frequency of years Crops grazed
27% Barley (2-23 July) 18% Wheat (9-23 July)

Table 3: Frequency of crops grazed.

Figure 3. Change in livestock GM with grazing crops 
compared to a baseline of not grazing crops.

Lambing %

Grazing crops marginally increased lambing 
percentage for the prime lamb mob (average 
increase of 1%). Grazing crops did not affect the 
first cross (Merino x Suffolk) lambing percentage 
because the ‘typical’ lambing time meant ewes 
could only start grazing the crops an average of 
two days before lambing. This resulted in minimal 
change in lambing (Figure 4). Prime lamb ewes 
grazed crop July 2-23 and lambed on August 11. 
This meant they were 0.1 condition score (CS) higher 
at point of lambing, contributing to an increase in 
lambing percentage.

Livestock sale weight

The only animal class to change sale weight were 
the first cross lambs and cull for age (CFA) ewes 
from the prime lamb flock (Figure 5).

Prime lambs were sold when they reached 50kg 
live-weight (LWT). The first cross self-replacing flock 
rarely grazed crops so there was no change in the 
surplus ewe and wether sale weights.

 

Figure 4. Change in lambing percentage with 
grazing crops compared to a baseline of not grazing 
crops.

Figure 5. Change in sale weights of first cross lambs 
and culled for age (CFA) ewes from the prime lamb 
mob with grazing crops.
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On average lambs were sold at about the same 
weight whether crops were grazed or not grazed. 
CFA ewes from the prime lamb mob sold on 
average 81g lighter (-$0.10/hd).

Wool cut

Wool cut increased marginally with grazing crops 
(Figure 6). Ewe wool cut increased on average 5g 
clean fleece weight (CFW)/hd. At a price of $13.21/kg 
clean for 19μm wool that is an average increase of 
$0.07/ewe. 

There was a greater increase in cut from first 
cross lambs where they grazed stubble and the 
maternal ewes had been grazing crop at lambing. 
On average, first cross lamb wool cut increased by 
26g CFW/hd. At a price of $11.04/kg for 23μm wool 
that is an average increase of $0.29/lamb.

Figure 6. Change in wool cut from merino ewes and 
first cross lambs with grazing crops.

Supplementary feed

Supplementary feed reductions with grazing 
crops was a key saving that increased the livestock 
GM. The change was more substantial in the 
supplementary feeding of the prime lamb mob than 
the first cross mob (Figure 7). This was because 
the self-replacing part of the first cross enterprise 
did not graze crops and thus did not have any 
substantial change in feeding.

The prime lamb operation saved on average 
36.9t feed (barley) which equated to $7,700 across 
the mob on average. The first cross mobs saved on 
average 6.7t of feed, or $1,400.

Figure 7. Change in supplementary feeding costs for 
the whole flock divided by the number of ewes.

Occasionally feeding out increased with grazing 
crops, seen in the upper whisker in Figure 7 
reaching $2.10/hd. This was mainly driven by 
increased feeding out to finish lambs in a late 
autumn break because there were more lambs born 
during this period when crops were not grazed. 

Changing farm practice
Two additional scenarios were examined (earlier 

sowing and earlier sowing with increasing stocking 
rate to maintain the same stocking rate by utilising 
the extra feed). At Inverleigh, the area and grazing 
period was only substantial enough for the Merino 
x Suffolk part of the first replacing flock to increase 
stock number by about 2%. The key findings were:

• Net farm profit increased by 7.7% to an average 
of $31,600 when early sowing occurred and 
higher stock number were implemented (range 
-$5,000 to +$70,500). There was a greater net 
farm profit increase in the poor years than the 
good years: the top 25% of years increased 
6.3% with grazing crops, while the bottom 25% 
of years increased 8.6%. 

• Sowing earlier also meant crops could be 
grazed in June rather than July, allowing more 
recovery time before flowering which reduced 
the impact on crop yields. Crops were now 
grazed 61% of the time for the prime lamb 
operation and 52% of the time for the first  
cross enterprise.
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• Livestock gross margins increased 99.3% 
of the time. On average the GM increased 
by $21/ha. The biggest driver on the gross 
margin increase was a substantial reduction 
in supplementary feeding (Figure 8). Lambing 
percentage, wool cut and sale weight all 
increased but only marginally.

Figure 8. Change in supplementary feeding for the 
whole mob divided by the number of ewes in the 
mob where early sown crops were grazed with more 
stock.

The prime lamb operation saved on average 43.0t 
feed (barley) which equated to about $9,000 across 
the mob. The first cross mobs saved on average 5.3t 
of feed, or $1,100.

The main conclusions from the change in sowing 
time and stocking rate were:

• Sowing crops earlier saw significant increases 
in grain yields (even when shifting to feed 
varieties from milling) that diluted the impact of 
grazing yield penalties.

• More condition at lambing led to more  
live lambs.

• Shifting flocks to twin bearers was less risky 
than increasing flock size to capitalise on 
extra feed in season. Increasing flock size 
to capitalise extra feed came with the down-
side risk of having to increase supplementary 
feeding to maintain animals in a bad year.

• Where possible the model was altered 
to maximise outputs and capitalise on 
opportunities, but a real system would be  
more responsive to seasons and prices (e.g. 
holding on to stock or selling early depending 
on feed availability). 

Differences in grazing crops across agro-
ecological zones

The enterprise mix, rainfall and livestock classes 
were key drivers in how influential grazing winter 
crops made to the businesses’ bottom line. 
Examination of all eight farms revealed the following:

• Farms with minimal crop area (e.g. Inverleigh 
and Penshurst) were restricted to short periods 
of grazing crops with select animal classes. 
This limited the potential for increases in farm 
profit from grazing crops. As a rule of thumb, if 
crop made up >60% of the farmed area, grazing 
crops had the potential to substantially change 
farm profits.

• Low rainfall areas typically had lower net farm 
profits, so the gains made through reducing 
supplementary feeding, increasing yield from 
sowing earlier and selling more animals slightly 
heavier saw significant proportional increases 
in farm profits (e.g. Minnipa compared to 
Penshurst).

• High value animals that made additional gains 
by grazing crops helped overcome the cost to 
crop yields of grazing crops e.g. grazing crop 
with twin bearing ewes rather than single and 
twin bearers saw greater returns.
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LOOK AROUND YOU.
1 in 5 people in rural Australia are currently 
experiencing mental health issues.

www.ifarmwell.com.au  An online toolkit specifically tailored to
help growers cope with challenges, particularly things beyond their control (such 
as weather), and get the most out of every day.

www.blackdoginstitute.org.au  The Black Dog Institute is
a medical research institute that focuses on the identification, prevention and 
treatment of mental illness. Its website aims to lead you through the logical steps 
in seeking help for mood disorders, such as depression and bipolar disorder, and 
to provide you with information, resources and assessment tools.

www.crrmh.com.au  The Centre for Rural & Remote Mental Health
(CRRMH) provides leadership in rural and remote mental-health research, working 
closely with rural communities and partners to provide evidence-based service 
design, delivery and education. 

Glove Box Guide to Mental Health 
The Glove Box Guide to Mental Health includes stories, tips,  
and information about services to help connect rural  
communities and encourage conversations about mental  
health. Available online from CRRMH. 

www.rrmh.com.au  Rural & Remote Mental Health run workshops
and training through its Rural Minds program, which is designed to raise mental 
health awareness and confidence, grow understanding and ensure information is 
embedded into agricultural and farming communities.

www.cores.org.au  CORESTM (COmmunity Response to Eliminating
Suicide) is a community-based program that educates members of a local community 
on how to intervene when they encounter a person they believe may be suicidal.

www.headsup.org.au  Heads Up is all about giving individuals and
businesses tools to create more mentally healthy workplaces. Heads Up provides 
a wide range of resources, information and advice for individuals and organisations 
– designed to offer simple, practical and, importantly, achievable guidance. You 
can also create an action plan that is tailored for your business.

www.farmerhealth.org.au  The National Centre for Farmer Health
provides leadership to improve the health, wellbeing and safety of farm workers, 
their families and communities across Australia and serves to increase knowledge 
transfer between farmers, medical professionals, academics and students.

www.ruralhealth.org.au  The National Rural Health Alliance
produces a range of communication materials, including fact sheets and 
infographics, media releases and its flagship magazine Partyline.

The GRDC supports the mental wellbeing of Australian grain growers and their 
communities. Are you ok? If you or someone you know is experiencing mental 
health issues call beyondblue or Lifeline for 24/7 crisis support.

Looking for information on mental wellbeing? Information and support resources are available through:

beyondblue  
1300 22 46 36  
www.beyondblue.org.au 

Lifeline 
13 11 14 
www.lifeline.org.au
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“I have observed 
that the lack of rain in October 

certainly had an effect on health 
– as things tighten up

during the first half of the month 
and stress levels rose 

we coped with the initial hurdles, 
but in the last week or two 
I have heard of many cases 

of colds/flu/rundown immune systems 
(myself and David included – 

even getting sick on the same day!) 
Under stress it does seem to be 

taking us all longer 
to bounce back as well…”

Farmer from Western Victoria during the Millennium drought

Danielle Phillips, NSW – Dingee Harvest
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DIFFICULT TIMES: STRESS ON THE FARM

This resource has been adapted from a publication by the Agricultural 
Health and Safety Network in Canada for which we are very grateful 

and includes input from farmers and health professionals in Australia. 

THE NEED: 

While farmers are very willing to volunteer and help others, they are 
often less willing to ask for help themselves. The tendency is not 
to openly talk about problems or ask for support until things are 
absolutely desperate. 

A Way… 
This resource is a way of enabling farm families to 

understand stress, its impact, and learn skills to help 

balance stress when farming in difficult times.
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THE SITUATION: 

Farmers face tremendous pressure as they work to balance farm and 
off-farm work and may struggle to have the farm support itself. 

Many factors that influence a farm’s viability are out of a farmer’s 
control. Often what we cannot control causes us to feel the most stress: 

Factors affecting stress on the farm: 

Stress for farmers continues as rural communities change - some 
shrink and fewer services are conveniently available, others are 
witnessing a changing landscape through urban sprawl and mining. 
As members of these communities, farmers work to fill the gaps in 
order to keep their communities functioning. Rural caommunities in 
turn are affected by the high stress farm environment. 

• The weather

• Increased input costs

• Large debt loads

• Livestock health

• Erratic markets

• Government regulations and
complicated paper work

• Long working hours

• Disagreements with other
family members in the farm
operation

• Uncertain crop yields and
fodder production

• Machinery breakdowns

• Handling dangerous goods
e.g. farm chemicals

Give yourself credit for the tough times that you 

have survived.
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STRESS:

• Stress is the human response to any change that is perceived as a
challenge or threat.

• Changes that cause worry, frustration and upheaval, and seem
beyond our control can cause stress.

• Attitudes, perceptions, and meanings that people assign to events
determine a large part of their stress levels.

Not all stress is bad:

When we are excited about an event in our lives, we feel anticipation. 
Anticipation helps us get mentally and physically ready for a task. 
This energising stress is called eustress. Eustress helps us work long 
hours to finish a job. Eustress keeps us going during seeding, harvest, 
shearing and calving times.

Distress:

Distress occurs when we suffer from increased amounts of stress for 
a long period of time. Distress can threaten our physical and mental 
health. Experiencing ongoing distress for months or years leaves our 
bodies all geared up with no place to go. High levels of adrenalin 
and other stress chemicals such as cortisol—existing for short-term 
response to challenges—are harmful when they continue with no 
relief. The results are broad ranging and can include elevated blood 
pressure, heart disease, a weakened immune system and negative 
affects on our mental wellbeing.
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EFFECTS OF STRESS: 

Stress overload changes the way we think. We can get tunnel vision 
and have difficulty exploring options. We become threat focussed. 
We can become more irritable and suspicious and misinterpret social 
interactions, thinking people are criticising or making fun of us. We 
have difficulty handling anger. 

Keep in mind stress can: 

• Occur suddenly with no warning:
• Frost burns your crop.

• Build rapidly:
• One thing after another goes wrong in a day
• The sheep are out, the quad bike has a flat tyre, can’t find

any fencing staples, mobile phone keeps ringing…
• Snowball:

• Over weeks and months
• Poor cash flow, high debt, and personal worries escalate

Consequences of “too much stress” for a farm family can widely vary 
from tension in family relationships: 
• To poor operational decisions

• To injury or death from a farm accident

BALANCE
is the key to effectively dealing with stress and we 

all need to find our own 

BALANCE.
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MANAGING STRESS ON THE FARM

Everyone views stressful situations differently 

and has different coping skills. No two people 

respond exactly the same way to a given situation. 

Understanding ourselves and our reactions to stress, 

allows us to learn.

SIGNS OF STRESS: 

Signs of stress can show in the form of physical, emotional and 
behavioural changes depending on the person and situation. 

Check the symptoms of STRESS you are presently experiencing.

Physical

 Headaches

 Stomach problems          
(constipation or diarrhoea)

 Chest pain

 Rapidly beating heart/  
change in blood pressure

 Grinding/clenched teeth

 Fatigue

 Change in sexual interest

 Procrastination

 Impulsive buying/gambling

Emotional

 Increased angry 
blow ups

 Frustration

 Impatience

 Difficulty controlling  
 emotions

 Low self-esteem

 Depression

 Thoughts of taking your  
own life

 Short tempered

 Neglecting your existing 

health conditions

Behavioural

 Overeating/neglect diet

 Increased smoking/ 
alcohol drinking

 Change in sleeping habits

 Difficulty relaxing;  
restlessness/lack of 

 concentration

 Withdrawn from others

 Trouble adapting to 
changing circumstances

 Forgetfulness

 Sarcastic arguments
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DEALING WITH STRESS:

People vary in their ability to handle stress. Stress is often dependent 
on a number of factors including personal experience, individual 
skills, support, and environment. Consequently, what one person may 
experience as stress, another may view as challenging. 

Farmers who are aware of stressors know some are out of their 
control, and they accept that. These farmers then concentrate on 
directing their energy towards problem solving and coping with 
stressors that are within their control. Farmers demonstrate control 
with actions - controlling tempers, keeping farm records, and 
practising safe productive farming skills. 

Often, stress can lead to more stress, and there is a connection 
between stress and the way we think, feel, and react to stressors. 
Whilst many things in farming may be outside our control, there are 
ways we can learn to respond to them better. The way we relate to 
our stressors can go a long way to predicting whether we manage 
them, or they manage us.

Learning to cope successfully with a particular 

stressor is like developing any skill. Once we learn, 

we can make it easier for next time.

Just as people differ in the way they perceive and react to 

stress, people differ in how well they manage stress.
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HOW DO YOU DEAL WITH STRESS? 

Awareness 

Yes No Can you name three recent situations that have 

caused stress in your life? 

Yes No Can you list three signs (physical, emotional or 
behavioural) that you suffer when you are under stress?

Acceptance

Yes No Can you maintain a positive or neutral attitude 
when dealing with the “little things” in life? 

Yes No Can you change the way you view stressful situations 
to be more constructive in how you react?

Robyn Agnew, VIC – The smart farmer, building the cattle yards
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Coping

Yes No Do you know and use relaxation techniques like 

deep breathing and meditation? 

Yes No Do you ever use exercise to get rid of stressed 

feelings?

Action

Yes No Do you make a list and prioritise tasks to keep 

yourself from feeling overwhelmed by all there is to do? 

Yes No When conflict arises can you express your feelings 

and communicate them to others effectively? 

Yes total________ No total ________ 

YES 
Less than 7

YES 
7 or more

Any effort made to improve your ability to recognise 
and deal with stress will help promote balance in your 
life. 

You are on the right track! Share your ability to balance 
farm stress through difficult times with friends, family 
and community members. Be aware there can be a big 
difference between knowing what to do and doing it.

Gaynor Eats, VIC
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AWARENESS:  Farm Stress Inventory
Farming has ongoing situations that cause stress. Common farm 
stressors are finances, daily hassles, and lack of control over the 
weather, heavy work overloads, and conflict in relationships. 

Complete the following inventory to identify your stressors. 

1=low stress - 5=high stress.

1 Sudden and significant increase in debt load

2 Significant production loss due to disease or pests

3 Insufficient regular cash flow to meet financial obligations or for daily necessities

4 Delay in planting or harvesting due to weather

5 Media distortions of farm situation

6 Low commodity prices

7 Significant changes in type or size of farming operation

8 Meeting with mortgagee for additional loan

9 Purchase of major machinery, facility or livestock

10 Not being considered part of the farm business by others

11 Taking an off-farm job to meet expenses

12 Prolonged bad weather

13 Problems with weeds or insects

14 Machinery breakdown at a critical time

15 Not enough time to spend with spouse

16 Crop loss due to weather

17 Illness during planting/harvesting

18 Deciding when to sell

19 Rising expenses

20 Government policies and regulations

21 Concerns about the continued financial viability of the farm

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5
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22 Having a loan request turned down

23 Farming related accident

24 Government trade policies

25 Government “cheap food” policies

26 Breeding or reproductive difficulties with livestock

27 No farm help or loss of help when needed

28 Need to learn/adjust to new government regulations and policies

29 Not enough time for child rearing

30 Increased work load at peak times

31 Unplanned interruptions

32 Use of hazardous chemicals on the farm

33 Dealing with salespeople

34 Long work hours

35 Few holidays away from the farm

36 Feeling isolated on the farm

37 Having to travel long distances for services, shopping and health care

38 Pressure of having too much to do in too little time

39 Keeping up with new technology and products

40 Worrying about market conditions

41 Having to make decisions without all the necessary information

42 Being expected to work on the farm as well as manage the house

43 Worrying about owing money

44 Worrying about keeping the farm in the family/farm succession

45 Not seeing enough people

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

Farm Stress Inventory (Continued)
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46 Not having enough money or time for entertainment and recreation

47 Death of parent or member of immediate family

48 Death of a friend

49 Problems balancing work and family responsibilities

50 Problems with farm succession planning

51 Divorce or marital separation

52 Problems with a partnership

53 Daughter or son leaving home

54 Trouble with parents or in-laws

55 Conflict with spouse over spending priorities

56 Major decisions being made without my knowledge or input

57 Having to wear too many hats, e.g. farmer, spouse, mother, son etc.

58 Surface rights negotiations e.g. coal seam gas, mining, gravel

59 Other recent events which have had an impact on your life

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

1  2  3  4  5

INVENTORY SCORE:

Putting Your SCORE in Perspective:

If the majority of your scores are 4 or 5:
• It is important to devote immediate attention to stress

management. Give yourself credit for the tough times you have
survived. Long term stress depletes your internal resources. It is
common to identify with these farm stresses in your operation.
Remember there are people who will listen and help brainstorm
ways to cope. For help, please refer to the back pages of this
resource book for local contacts. There is no shame in talking to
someone about your concerns.
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If the majority of your scores are 3:
• Focus on your stress management strengths. Continue to expand

your coping skills. Set goals that allow you to take control of
what is controllable on your farm. The skills you are using and
those you will develop can help you to deal with uncontrollable
situations that arise.

If the majority of your scores are 1 and 2:
• You have stress coping skills. Share your skills with others.

Farming will continue to challenge you, so continue to
communicate, prioritise daily tasks and support your family,
friends, workers and community in difficult times.

Keep in mind that the average farmer is experiencing more stress 
than observed in other occupations; so even an “average” level of 

farm stress may be too much!

AWARENESS: WHAT CAN I CONTROL...

Stress cannot be cured but it can be handled. A farmer 

cannot control outside forces that affect the farm and 

family but a farmer can control how they handle stress.

Events
• Plan ahead. Don’t procrastinate. Replace worn machinery parts

and complete maintenance during down times rather than when
the equipment is needed in the paddock.

• Use	your	time	efficiently. Set priorities and work at tasks
accordingly. Remember there are only so many things that you
can do in a day.

• Prior to stressful seasons – shearing, seeding, harvesting –
delegate and plan who will take care of the everyday jobs.

• Learn to say NO to extra commitments. There is only one you.
Take care of yourself so you can fulfil present commitments.
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AWARENESS

Attitudes
• Concentrate on thinking and using your positive energy to solve a

problem instead of worrying yourself sick about it.
• Give yourself and others credit for what has been accomplished

instead of focusing on what hasn’t been done.
• Set realistic goals. “My goal this next year is to fence that back

paddock south of the house.” Having a major long term goal
makes it easier to step back and reflect on how things are going.
Setting daily priorities becomes more straight forward too.

• Make a plan for your day. When you cannot get everything you
want completed in a day, tackle what will give you the biggest
return.

• Look at the big picture and count the good things that happen.
“It’s a good thing that I noticed that bearing was gone on the
combine while still in the yard. Fixing it in the paddock would
have been really difficult.”

• Leave a little time to deal with the unexpected.

Put the stressors that you identified in the Farm Stress Inventory or 
any personally identified stressors in the appropriate boxes.

Important/Controllable Stressors

i.e. Submitting your BAS.
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Unimportant/Controllable Stressors 

i.e. Who is going to make sure the jobs are done when I am gone next Tuesday?

Important/Uncontrollable Stressors

i.e. The weather.
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Unimportant/Uncontrollable Stressors 

i.e. The neighbours crooked new fence line.

ACCEPTANCE SKILLS: 

Acceptance skills can change your attitude toward controllable and 

uncontrollable stressors. 

Keep things in perspective. Ask yourself: 

• Has this happened before?
• What did I learn last time this happened?
• What’s the worst possible outcome?
• Are my fears realistic?
• What else can I do?
• What do I tell a friend in this situation?
• A year from now, how important will this be?

Use helpful self-talk - let go of the blame and guilt: 

• I did the best I could at the time.
• Things are hard, so I will focus hard.
• Someday we’ll laugh about this.
• This is a learning experience.
• Focus on controlling what is controllable.
• Things take time.
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Keep a positive attitude:

• With a positive attitude it is easier to live and work with
others and find solutions.

• Be aware of the automatic assumptions you make in
certain situations. Don’t always assume the worst of

situations or people.

Develop a stress – resistant personality:

• Set realistic goals and expectations.
• Build time for leisure activities.
• Get some exercise.
• Keep problems in perspective and look at them as

challenges.
• Look for possibilities and get creative.
• Connect with a positive social network that is supportive.

• Share responsibilities and ask for help.

Talk to someone you trust to help clear your head and focus on 
eliminating or reducing stress and anxiety:

• Family, friends or a colleague.
• Consider seeking out a professional counsellor or

confidential phone line program to help if you feel
completely alone, overwhelmed and hopeless.

• There is no shame in asking for help to sort the problem.

Someone to talk to is a phone call away.
 Look at the back of this booklet to see who is there to help 

in your area.
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“My emotional state was up and down and all over the 

shop. I was aware of it, but I couldn't explain it. I couldn't 

communicate very well. I found myself in a very lonely spot 

that I struggled to deal with. I felt like I was standing on the 

edge of a black hole. I would have liked to be speaking to 

someone and I couldn't bring myself to do it. For fear of 

my clients finding out that I wasn't as mentally strong as I 

needed to be to be their consultant. 

And I could just see my business going belly up.”

COPING SKILLS: 
Coping skills are ways in which an individual or their family uses 
personal, financial and community resources to help to handle the 
strain of stress. A positive attitude, willingness to explore resources, 
accepting and offering help, and being flexible in stressful situations 
are helpful ways to cope so one does not feel isolated and frustrated.

Exercise

Golf

Riding a bike

Tennis

Walking 

Going for a run 

Water skiing

Diversions 

Playing cards with friends 

Fishing

Checking a local attraction

Having a BBQ

Phoning the funniest person you know

Going away for the weekend

Hobbies
Doing a crossword puzzle

Playing a musical instrument

Trying something you always 

wanted to do

Reading a book

Woodworking projects

Restoring an old car or tractor

Relaxation
Getting a massage 

Having a nap 

Enjoying a bath 

Listening to music

Taking a walk

Stretching/Yoga
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Physical	fitness	fights	stress	in	three	ways
• A physically fit body is better able to withstand the effects

of stress. A balanced lifestyle with regular exercise, healthy
meals and adequate sleep gives you energy and endurance to
handle whatever comes your way.

• Research suggests that regular exercise is as effective as
antidepressant drugs for mild to moderate depression and
anxiety, and you get added physical health benefits as well.

• Exercise also has a calming effect. Repetitive exercise
can produce a mental state like meditation. Exercise that
gets your heart pounding for at least 20 minutes releases
chemicals in the brain called “endorphins” that reduce
depression and stress.

Relaxation
• Stress tenses your muscles, makes your breathing shallow,

raises your blood pressure, makes your heart pound and
clouds your judgement.

• Relaxation skills can reverse those effects to make you feel
better, think better and perform better.

To get a good sleep:
• Get some exercise throughout

the day but avoid too much
exercise before bedtime.

• Keep a regular sleep routine.
• Avoid nicotine, caffeine and

alcohol.
• Eat the big meal of the day

earlier in the day and have a
lighter meal at dinner that is
higher in carbohydrates and
lower in protein.

• Have a bath an hour or so
before bed and relax.

• Make sure the place where you
• are sleeping is dark and the

darker the better.
• Sleep with the window slightly

open.

7 STEPS to Keep Stress In Check
• Stop to take breaks, relax at

least 20 minutes a day.
• Talk about your stress with

others.
• Eat three meals a day, while

comfortable and seated.
• Prepare for stressful events.
• Avoid the chemical haze.
• Alcohol, tranquilisers,

cigarettes and caffeine do
not help deal with stress in
the long term.

• Give your body an exquisite
treat - take a 20 minute nap.

• Strengthen your relationships
with others - HAVE SOME

FUN!
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COPING SKILLS: 

Farmers and their families can use action skills to increase their 
effectiveness when dealing with important and unimportant 
controllable stressors. Everyone can learn to do something to make 

thing a little better. 

Communicate

• Talk about the tough realities as the start of a cooperative
stress – busting effort.

• Recognise that communication takes time and includes
talking and listening.

• Realise men and women may indicate their concerns in a
different manner.

• Use "I" statements rather than blaming statements which
lead to calmer, more productive discussions.

• Understand that the quality of one’s statements can be

affected by energy level, past discussions and personality.

Prioritise

• Make a list of everything you want to do today. Be realistic.

• Prioritise tasks and do the important ones when your energy
is high and resources are available.

• Break down tasks into bite sized chunks.

• Combine similar trips and tasks.

• Delegate as much as possible. Can a spouse, kids or business
partner take over some tasks? Can you barter skills with a
neighbour?

• Reduce paperwork by organising your paperwork and
creating a filing system that works for you.

• Avoid time-wasters. When you’re interrupted, let them know
you can’t spend time now, and arrange to call or visit them
soon.

• Admit when you have too many priorities.

• Ask for help.



79
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

MANAGING STRESS ON THE FARM

ACTION SKILLS: 
Support your family, business partners and community

• Plan ahead.

• Learn to negotiate and address the problem. Create
interaction rules and develop agreed-upon methods for
handling problems. It is OK to have a difference of opinion
but take the time to find a compromise.

• Show confidence in your family’s, business partner’s and
community’s skills and decisions.

• Provide encouragement and concern for your family, business
partners and community. Ask what can be done to help the
situation. A simple solution may be the answer.

• Have realistic expectations of your family, business partners
and community.

• Spend time together to relax, laugh and celebrate. Family
strength is important in preventing overwhelming stress and
is extremely important in coping with overwhelming stress.

Laugh, it makes you feel good!
Laughter is critical to relaxation and wellbeing. 

It’s FREE, low calorie, and available without a 

prescription. When you laugh…

• 17 muscles in your face relax

• blood circulation is improved

• respiration is increased

• muscles in your abdomen are massaged

• the brain’s natural pain killers are stimulated through

the release of endorphins
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ACTION SKILLS 
Set “SMART” goals

It’s important to get a picture of what you, ideally, would like to 
have happen in your life and on your farm in the short and long 
term. SMART goals can help to achieve personal satisfaction and 

productivity. 

Specific: Set a concrete goal that addresses behaviour and 
results. “For the next month when I feel stressed I will tell my 
spouse about the problem, using I statements rather than 
blaming statements so the discussion is calmer and more 
productive.”

Measurable: State your goal in a way that you can easily 
measure progress. “My goal is to take twenty minutes at the 

end of each day and relax.” 

Agreed: Don’t do it alone, ask others to help and support 
you. “Everyone on this farm has agreed to not interrupt my 

twenty minutes relaxation time.” 

Realistic: Make goals that are achievable; they should 
stretch you slightly so that you feel challenged, while also 
being clearly defined so that you can achieve them. You 
need to have the knowledge, skills and ability to achieve 
your goal. “I will go for a kilometre walk every day to get 

some exercise but take Sunday afternoon to go fishing.”

Time	specific: Goals should be connected to a timeframe 
that creates a practical sense of urgency. Set yourself a 
deadline for achievement. Keep track of your progress in a 
visible way to keep you motivated. “I will keep a notepad 
in my pocket and calendar in the house with a list of things 
to do each day. I can then strike jobs off when they are 
completed.”

S
M
A
R

T
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ACTION SKILLS: 
How to use the goal setting template: 
In order to achieve long term goals you need to set three short term 
goals. Develop actions that will enable you to succeed in reaching the 
short term goals. Outline a time frame for each goal. 
This template can be useful in setting goals on your farm.

Farm families with positive coping skills are aware of 

their strengths and weaknesses, are involved in decision 

making, and are willing to give and use support.

Long term goal
Time Frame:______

Short term goal 1

Time Frame:______

Short term goal 2
Time Frame:______

Short term goal 3
Time Frame:______

Actions to reach goals

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................

...............................................
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Now that you are AWARE...
You are aware of your stressors and have identified what you can 
and cannot control. Direct your energy towards problem solving 
and coping with stressors that are within your control. Incorporate 
actions, goal setting, coping skills and where to get help in the 
following table to organise your thoughts. 
Use this recipe to assist you as you farm in difficult times.

What is on my mind?

What does this affect?

What can I do? 

Who can help?
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Amy Louise Urquhart, QLD – Together we are the future
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Mental Health & Wellbeing
• Recognising and responding to stress

http://www.farmerhealth.org.au/wp-content/uploads/2015/10/
RecognisingRespondingToStress.pdf

• The effects of stress
http://www.farmerhealth.org.au/health-centre/stress-tool

• A NSW Farmers Blueprint for Maintaining the Mental Health and
Wellbeing of the people on NSW farms
http://www.aghealth.org.au/blueprint/

• Vic Emergency: Information on preparing for emergencies, incidents and
warnings, and relief and recovery information
http://www.emergency.vic.gov.au/

National Centre for Farmer Health Fact Sheets 
• Anger

http://www.farmerhealth.org.au/page/relationships-family/anger
• Relationships and communication

http://www.farmerhealth.org.au/page/health-centre/relationships-and-communication
• Stress and farming

http://www.farmerhealth.org.au/page/health-centre/stress-and-farming-coping-tips
• Trauma: Reaction and recovery

http://www.farmerhealth.org.au/page/health-centre/trauma-reaction-and-recovery
• Trauma: Supporting others

http://www.farmerhealth.org.au/page/health-centre/trauma-supporting-others
• Heat stress and heat stroke

http://www.farmerhealth.org.au/page/health-centre/heat-stress-and-heat-stroke
• Extreme heat and heatwaves

https://www2.health.vic.gov.au/public-health/environmental-health/climate-weather- 
and-public-health/heatwaves-and-extreme-heat

Farming Fit (farm-based physical exercise tips) 
• Video Part 1

http://www.farmerhealth.org.au/page/videos/farming-fit-part-1
• Video Part 2

http://www.farmerhealth.org.au/page/videos/farming-fit-part-2
Climate Information 
• The	climate	dogs:	The	four	drivers	that	influence	Victoria’s	climate

http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/
understanding-weather-and-climate/the-climatedogs-the-four-drivers-that-influence-
victorias-climate

Farm Business Support Service Information
• Agriculture Assistance Measures from the Australian Government

http://www.agriculture.gov.au/ag-farm-food/drought/assistance/
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• Drought support services in Victoria
http://agriculture.vic.gov.au/__data/assets/pdf_file/0003/319530/2016-Drought-
Support-Guide-December-update.pdf

• How to access Farm Management Deposits (FMD) in exceptional
circumstances, disasters and drought
https://www.ato.gov.au/business/primary-producers/in-detail/farm-management-
deposits-scheme/?anchor=ExceptionalCircumstances#ExceptionalCircumstances

• Victorian drought concessional loans administered by Rural Bank
https://www.ruralfinance.com.au/industry-programs/drought-concessional-
loansscheme-2015-16

• How	to	contact	your	bank	about	being	in	financial	hardship
http://www.doingittough.info/your-banks-hardship-team

• Victorian Government assistance for businesses in dairy farming communities
http://www.rdv.vic.gov.au/regional-projects/dairy-industry-support

• Australian Government Farmer Assistance Hotline: Support services
available to farmers, including Farm Household Allowance
Ph: 132 316

• Financial hardship tax deferral
https://www.ato.gov.au/General/Financial-hardship/

• Farm debt mediation
http://agriculture.vic.gov.au/agriculture/farm-management/business-management/
farm-debt-mediation

• Farm Business Concessional Loans Scheme (available until the

Regional Investment Corporation is open for business – estimated mid 2018)

http://agriculture.vic.gov.au/agriculture/farm-management/business-management/
farm-debt-mediation

Farm Household Support Service Information
•  Emergency Re-Establishment Grants: Grants available for eligible clean-

up, emergency accommodation, repairs, rebuilding (a principal place of

residence), and replacing some damaged contents.

https://www.disasterassist.gov.au/Pages/home.aspx
• Victorian State Concessions: Concessions to improve

affordability of essential household services
http://www.dhs.vic.gov.au/concessions

• Farm Household Allowance
https://www.humanservices.gov.au/individuals/services/centrelink/farm-household-
allowance

• Personal Hardship Assistance Program: Emergency relief
assistance for health, wellbeing and safety needs, available for
up to 7 days after an emergency event
https://services.dhhs.vic.gov.au/personal-hardship-assistance-program
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Victorian Farming Support Contacts
Rural Support – Government Organisations

Australian Tax Office (deferred payments)
          Individuals
          Businesses
          Debt enquiries

13 28 65
13 72 26
13 11 42

www.ato.gov.au

Federal Department of Human Services (Farm help, income/
pension support, tax relief information) Farmer Assistance

132 316 www.humanservices.gov.au

Victorian State Emergency Services Information Line 1800 226 226 www.ses.vic.gov.au
Victorian Emergency Recovery Information Line 1800 226 226 www.emergency.vic.gov.au/relief
Country Fire Authority Headquarters 03 9262 8444 www.cfa.vic.gov.au
CFA State Headquarters 1800 226 226 www.cfa.vic.gov.au/contact/#district
Victorian State Emergency Services 132 500 www.ses.vic.gov.au
WorkSafe Victoria 1800 136 089 www.worksafe.vic.gov.au/contact/advisory
Department of Economic Development, Jobs, Transport and 
Resources and Department of Environment, Water
and Planning – Victoria
Farm Management, Climate Information, Farm Debt Mediation
Emergency Animal Disease Hotline

136 186

1800 675 888

www.agriculture.vic.gov.au/home
www.economicdevelopment.vic.gov.au

Emergency water supply points
www.delwp.vic.gov.au/water/emergency-

water-supply-points
Business Victoria 132 215 www.business.vic.gov.au

Farmer Advocacy
Victorian Farmers Federation 1300 882 833 www.vff.org.au
National Farmers Federation 02 6269 5666 www.nff.org.au

Rural Counselling Services – Identify and assess financial options for rural people (free)

Rural Financial Counselling Service Victoria – General 1800 686 175
www.agriculture.gov.au/ag-farm-food/

drought/assistance/
rural-financial-counselling-service

Health
Nurse-on-call—24-hours service 1300 606 024

Sustainable Farm Families 03 5551 8588 www.farmerhealth.org.au/
sustainable-farm-families/sff-programs

Social and Emotional Wellbeing
beyondblue – information only 1300 224 636 www.beyondblue.org.au
DirectLine (drug & alcohol) 1800 888 236 www.directline.org.au
Family Drug Support 1300 368 186 www.fds.org.au
Family Relationship Service 1800 050 321 http://beta.familyrelationships.gov.au
Parentline Victoria 8am-12am, 7 days 13 22 89 www.parentline.vic.gov.au
Mensline Australia 1300 789 978 www.mensline.org.au
Gambler’s Help 1800 858 858 www.gamblershelp.com.au
Kids Help Line 1800 551 800 www.kidshelpline.com.au
Life Line 131 114 www.lifeline.org.au
Men’s Referral Service 1300 766 491 www.mrs.org.au
Suicide Line 1300 651 251 www.suicideline.org.au
Women’s Information Referral Exchange (WIRE) 1300 134 130 www.wire.org.au
Safe Steps—Family Violence Response Centre 1800 015 188 www.safesteps.org.au
SANE – Mental Health Information Line 1800 187 263 www.sane.org

Other Rural Support Organisations
Red Cross 03 9345 1800 www.redcross.org.au
Australian Men’s Shed Association 1300 550 009 www.mensshed.org
Australian Women in Agriculture 0418 883 250 www.awia.org.au

Country Women’s Association 03 9827 8971
cwaofvic.org.au/about/organisation/

states-and-territories
National Rural Women’s Coalition 0455 844 101 www.nrwc.com.au
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“We were under quite a lot of stress because, 
in the fire, we lost the house and the plant 
and equipment. We didn’t lose all of our 
stock, but we lost all the fences. So, we had 
crops waiting to harvested and we had stock 
with no fences.”  -  (South Australian farmer)

Persistent stress, associated with farming in difficult times, 
can impact the wellbeing of farming families and effect 
farm business decision-making. This resource enables farm 
families to understand stress, it’s effect on us and provide 
tips on managing stress. Learning to cope with stress is 
like developing a new skill, and—once learned—it makes 
handling stress easier next time.

www.farmerhealth.org.au
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experience in agricultural research 
programs based at the Department of 

Agriculture and Fisheries in Queensland (DAFQ) 
and the University of Southern Queensland (USQ), 
including 10 years’ experience in the field of plant 
pathology of broad acre summer crops. Jo has 
a keen interest in developing and delivering on-
ground practical research solutions to growers 
which improve productivity and profitability of their 
farms and is now working as a private consultant 
based in Queensland.
M +61 490 659 445 E joandsimonwhite@bigpond.com

LUCY BROAD
 Lucy Broad is the General 
Manager of the Grains Research and 
Development Corporation’s (GRDC) 
Grower Communication and Extension 

business group. Lucy holds a Bachelor of Science 
in Agriculture, majoring in agronomy, and prior to 
working at the GRDC spent the last 13 years as 
Director and then Managing Director of Cox Inall 
Communications and Cox Inall Change, Australia’s 
largest and leading public relations agency 
working in the Agribusiness and Natural Resource 
Management arena. Her entire career has been 
in communications, first with the Australian 
Broadcasting Corporation and then overseeing 
communications and behaviour change strategies 
for clients across the agriculture, natural  
resource management, government and  
not-for-profit sectors.
T 02 6166 4500 E lucy.broad@grdc.com.auP  Level 4 | 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604

T  +61 2 6166 4500 F +61 2 6166 4599 E grdc@grdc.com.au
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NORTHERN REGION GROWER  
SOLUTIONS GROUP AND  
REGIONAL CROPPING SOLUTIONS NETWORK
FEBRUARY 2018

NORTHERN GROWER ALLIANCE (NGA)
RICHARD DANIEL 
Northern New South Wales and Southern 
Queensland (Toowoomba)
E  Richard.Daniel@nga.org.au
W  www.nga.org.au
M  0428 657 182

 Northern Grower Alliance (NGA) was 
established in 2005 to provide a regional capacity 
for industry-driven, applied agronomic grains 
research. NGA is currently working on a five 
year Grower Solutions project, fully funded by 
the GRDC, focussing on cropping areas from the 
Liverpool Plains to the Darling Downs and from 
Tamworth and Toowoomba in the east to Walgett, 
Mungindi and St George in the west. A network 
of six Local Research Groups, comprised of 
advisers and growers, raise and prioritise issues 
of local management concern to set the direction 
of research or extension activity. Areas of focus 
range from weed, disease and pest management 
through to nutrition and farming system issues.

GRAIN ORANA ALLIANCE (GOA)
MAURIE STREET 
Central West New South Wales (Dubbo) 
E Maurie.street@grainorana.com.au 
W www.grainorana.com.au 
M  0400 066 201

 Grain Orana Alliance (GOA) is a not for 
profit organisation formed in 2009 to help meet 
growers research and extension needs in the 
Central West of NSW to support their enduring 
profitability. Currently operating under the GRDC 
Grower Solutions Group - Central NSW project, 
one of the key priorities is to identify and prioritise 
R,D and E needs within the region through 
engagement with local growers and advisers. This 
grower engagement helps direct both the GRDC 
investments in research projects and GOA’s own 
successful research programs. GOA’s research 

covers a wide range of relevant topics such as 
crop nutrition, disease management and weed 
control. The structure of the project allows for a 
rapid turnaround in research objectives to return 
solutions to growers in a timely and cost effective 
manner whilst applying scientific rigour in the trial 
work it undertakes. Trials are designed to seek 
readily adoptable solutions for growers which in 
turn are extended back through GOA’s extensive 
grower and adviser network.

CENTRAL QUEENSLAND GROWER 
SOLUTIONS GROUP
ROD COLLINS
Central Queensland (Emerald) 
E Rodney.Collilns@daf.qld.gov.au 
M 0428 929 146

 The Central Queensland Grower Solutions 
project, is a GRDC and DAF Queensland 
investment in fast-tracking the adoption of 
relevant R,D & E outcomes to increase grower 
productivity and profitability across central 
Queensland. Covering approximately 550,000 ha 
and representing 450 grain producing businesses, 
the central Queensland region includes areas 
from Taroom and Theodore in the south to Mt 
McLaren and Kilcummin in the north, all of which 
are serviced by the project staff, located in 
Biloela and Emerald. Team leader Rod Collins is 
an experienced facilitator and extension officer 
with an extensive background in the central 
Queensland grains industry. He was part of the 
initial farming systems project team in the region 
throughout the late 90’s and early 2000’s which 
led the successful adoption of ley legumes to 
limit nutrient decline and wide row configurations 
in sorghum to improve yield reliability across 
central Queensland. He has more recently led 
the development and delivery of the Grains Best 
Management Practices program.

COASTAL HINTERLAND QUEENSLAND 
AND NORTH COAST NEW SOUTH WALES 
GROWER SOLUTIONS GROUP
The Coastal Hinterland Queensland and North 
Coast New South Wales Grower Solutions project 
was established to address the development 
and extension needs of grains in coastal and 
hinterland farming systems.  This project has 
nodes in the Burdekin managed by Dr Steven 
Yeates from CSIRO; Grafton managed by Dr 
Natalie Moore from NSW DPI; Kingaroy managed 
by Nick Christodolou (QDAF) and Bundaberg 
managed by Neil Halpin. 

BUNDABERG QUEENSLAND:
NEIL HALPIN
E Neil.Halpin@daf.qld.gov.au 
M 0407 171 335
Neil Halpin is a principal farming systems 
agronomist with the Queensland Department of 
Agriculture and Fisheries. He has over 30 year’s 
field trail experience in conservation cropping 
systems, particularly in the sugar-based farming 
systems of the coastal Burnett. His passion is 
for the integration of grain legume break crops, 
reduced tillage, controlled traffic and organic 
matter retention in coastal farming systems. 
Maximising the productivity and profitability of 
grain legumes (peanuts, soybeans and mung 
beans) is a common theme throughout the various 
production areas and systems covered by  
this project.

KINGAROY QUEENSLAND:
NICK CHRISTODOULOU
E Nick.Christodoulou@daf.qld.gov.au 
M 0427 657 359
Nick Christodoulou is a principal agronomist 
with the Department of Agriculture & Fisheries 
(QDAF) on Qld’s Darling Downs and brings over 
25 years of field experience in grains, pastures & 
soil research, with skills in extension application 
specifically in supporting and implementing 
practice change. Nick has led the highly 
successful sustainable western farming systems 
project in Queensland. Nick was also project 
leader for Grain & Graze 1 Maranoa-Balonne and 
DAF leader for Grain & Graze 1 Border Rivers 
project, project leader for Grain and Graze 2 and 
was also Project leader for the Western QLD 
Grower Solutions project. Currently he is the 
coordinator for the Grower Solutions Southern 
Burnett program.

The Northern Region of the Grains Research and Development Corporation (GRDC) 
encompasses some of the most diverse cropping environments in Australia, ranging from 
temperate to tropical climates – it has the greatest diversity of crop and farming systems of 
the three GRDC regions.
Implemented, to provide structured grower engagement, the GRDC Grower Solutions 
Group projects and the RCSN project have become an important component of GRDC’s 
investment process in the northern region.  The Northern Region Grower Solutions Group 
and the RCSN have the function of identifying and, in the case of Grower Solutions Groups 
managing short-term projects that address ideas and opportunities raised at a local level 
which can be researched demonstrated and outcomes extended for immediate adoption by 
farmers in their own paddocks.

GROWER SOLUTIONS GROUP AND REGIONAL CROPPING SOLUTIONS NETWORK 
CONTACT DETAILS:

http://www.grdc.com.au


BURDEKIN QUEENSLAND:
STEPHEN YEATES
E  Stephen.Yeates@csiro.au 
M 0417 015 633
The Burdekin & tropical regional node of the 
Coastal and Hinterland Growers Solution 
Project is led by CSIRO research agronomist 
Dr Stephen Yeates and technical officer Paul 
McLennan, who are based at the Australian 
Tropical Science and Innovation Precinct at James 
Cook University, Townsville.  The Burdekin & 
tropical Grower Solutions node has a committed 
and expanding advisory group of farmers and 
agribusiness professionals. Due to the rapid 
increase in farmers producing mungbean in the 
region an open door policy has been adopted to 
advisory group membership to ensure a balance 
in priorities between experienced and new 
growers. The node is focused on integrating grain 
crops into sugar farming systems in the lower 
Burdekin irrigation area in NQ and more recently 
contributing to other regions in the semi-arid 
tropics that are expanding or diversifying into 
grain cropping. Information and training requests 
for information and training from the Ord River 
WA, Gilbert River NQ, Mackay and Ingham areas 
necessitated this expansion. Recent work has 
focussed on the introduction of mungbeans 
in the northern Queensland farming systems 
in collaboration with the GRDC supported 
entomologists Liz Williams and Hugh Brier, Col 
Douglas from the mungbean breeding team, 
the Australian Mungbean Association and Pulse 
Australia. Both Stephen and Paul have many 
decades of experience with crop research and 
development in tropical Australia. 

GRAFTON NEW SOUTH WALES:
NATALIE MOORE 
E natalie.moore@dpi.nsw.gov.au 
P 02 6640 1637
The NSW North Coast regional node of the 
Coastal and Hinterland Grower Solutions Project 
is led by NSW DPI research agronomist Dr 
Natalie Moore and technical officer Mr Nathan 
Ensbey, who are based at the Grafton Primary 
Industries Institute.  The NSW North Coast Grower 
Solutions node prioritises and addresses issues 
constraining grain production via an enthusiastic 
advisory group comprised of leading grain 
growers, commercial agronomists from across the 
region and NSW DPI technical staff. In this high 
rainfall production zone (800-1400mm pa), winter 
and summer grain production is an important 
component of farming systems that also includes 
sugar cane, beef and dairy grazing pastures, and 
rice. The region extends east of the Great Dividing 
Range from Taree in the south to the Tweed in the 
north. Both Natalie and Nathan have many years 
experience with research and development for 
coastal farming systems and are also currently 
involved with the Australian Soybean Breeding 
Program (GRDC/CSIRO/NSW DPI) and the Summer 
Pulse Agronomy Initiative (GRDC/NSW DPI).

REGIONAL CROPPING SYSTEMS 
NETWORK (RCSN) SOUTHERN NSW
CHRIS MINEHAN
Regional Cropping Solutions  
Network Co-ordinator 
Southern New South Wales (Wagga Wagga) 
E Southern_nsw_rcsn@rmsag.com.au 
M 0427 213 660
The Southern New South Wales Regional 
Cropping Solutions Network (RCSN) was 
established in 2017 to capture production ideas 
and opportunities identified by growers and 
advisers in the southern and western regions 
of New South Wales and ensure they translate 
into direct GRDC investments in local R, D & 
E priorities. The SNSW RCSN region covers 
a diverse area from the southern slopes and 
tablelands, through the Riverina and MIA, to the 
Mallee region of western NSW and the South 

Australian border. The region is diverse in terms 
of rainfall and climatic zones, encompassing 
rangelands, low, medium and high rainfall zones, 
plus irrigation. The SNSW RCSN is facilitated 
by Chris Minehan. Chris is an experienced farm 
business consultant and a director of Rural 
Management Strategies Pty Limited, based in 
Wagga Wagga, NSW. The process involves a 
series of Open Forum meetings which provide 
an opportunity for those involved in the grains 
industry to bring forward ideas, constraints and 
opportunities affecting grain grower profitability in 
their area. These ideas are reviewed by an RCSN 
committee comprises 12 members, including grain 
growers, advisers and researchers from across 
the region that meet twice per year to assist 
GRDC in understanding and prioritising issues 
relevant to southern NSW. 

P  Level 4 | 4 National Circuit, Barton ACT 2600 | PO Box 5367, Kingston ACT 2604
T  +61 2 6166 4500 F +61 2 6166 4599 E grdc@grdc.com.au

http://www.grdc.com.au


 
 

 
 
 

          NORTHERN REGION 

 
TOOWOOMBA 
214 Herries Street 
TOOWOOMBA, QLD 4350 
northern@grdc.com.au 
 

 
 
 
   

 APPLIED R&D GROUP 

 

SENIOR REGIONAL 
MANAGER NORTH  
Jan Edwards  
Jan.Edwards@grdc.com.au 
M: +61 4 2960 7357 

MANAGER AGRONOMY, 
SOILS AND FARMING 
SYSTEMS  
Kaara Klepper  
Kaara.Klepper@grdc.com.au  
M: +61 4 7774 2926 

BUSINESS SUPPORT  
TEAM LEADER  
Gillian Meppem-Mott 
Gillian.Meppem-Mott 
@grdc.com.au  
M: +61 4 0927 9328 

CONTRACT AND TEAM 
ADMINISTRATOR  
Linda McDougall 
Linda.McDougall@grdc.com.au 
M: +61 4 7283 2502 
  

 CONTRACT AND TEAM 
ADMINISTRATOR  
Tegan Slade  
Tegan.Slade@grdc.com.au 
M: +61 4 2728 9783 

MANAGER CHEMICAL 
REGULATION  
Gordon Cumming 
Gordon.Cumming@grdc.com.au 
M: +61 4 2863 7642 

CROP PROTECTION 
OFFICER NORTH  
Vicki Green 
vicki.green@grdc.com.au 
M: +61 429 046 007 

 

 GROWER COMMUNICATIONS AND EXTENSION GROUP 

 

GROWER RELATIONS 
MANAGER NORTH  
Richard Holzknecht  
Richard.Holzknecht@grdc.com.au 
M: +61 4 0877 3865 
 

   

 BUSINESS AND COMMERCIAL GROUP 

 

MANAGER BUSINESS 
DEVELOPMENT AND 
COMMERCIALISATION 
Chris Murphy 
Chris.Murphy@grdc.com.au 
M: +61 422 772 070 
 

   

 
 
 
 
 
 

http://www.grdc.com.au


93
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

GRDC FarmBusiness Update

Wagga Wagga

Acknowledgements

The ORM team would like to thank those who have contributed  
to the successful staging of the Wagga Wagga GRDC Farm  
Business Updates:

• The local GRDC Farm Business Update planning committee  
that includes both government and private consultants and  
GRDC representatives.



94
 2018 WAGGA WAGGA GRDC FARM BUSINESS UPDATE

You can now provide feedback electronically ‘as you go’. An electronic evaluation form can be 
accessed by typing the URL address below into your internet browser.

To make the process as easy as possible, please follow these points:

• Complete the survey on one device (i.e. don’t swap between your iPad and Smartphone 
devices. Information will be lost).

• One person per device (Once you start the survey, someone else cannot use your device to 
complete their survey).

• You can start and stop the survey whenever you choose, just click ‘Next’ to save responses 
before exiting the survey. For example, after a session you can complete the relevant 
questions and then re-access the survey following other sessions.

www.surveymonkey.com/r/Wagga-FBU 

WE LOVE TO GET 
YOUR FEEDBACK
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1.  Name 

 ❑  ORM has permisssion to follow me up in regards to post event outcomes.

2.  How would you describe your main role? (choose one only)
	 ❑  Grower ❑  Grain marketing ❑  Student
 ❑  Agronomic adviser ❑  Farm input/service provider ❑  Other* (please specify)
 ❑  Farm business adviser ❑  Banking
 ❑  Financial adviser ❑  Accountant
 ❑  Communications/extension ❑  Researcher

Your feedback on the topics  

2018 Wagga Wagga GRDC Farm Business Update Evaluation

3. How would you rate your understanding of flexible stubble management before and after  
the review?

 Before After 

technical understanding /10 /10    

economic considerations /10 /10    

practical application /10 /10      

4.  Thinking about the flixible stubble management review, please rate the overall content relevance   
and presentation quality.

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

5. How would you rate your understanding of disc seeding before and after the review?
 Before After 

technical understanding /10 /10    

economic considerations /10 /10    

practical application /10 /10      

6.  Thinking about the disc seeding review, please rate the overall content relevance and  
presentation quality.

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?
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7. How would you rate your understanding of dual purpose cereal varieties before and after  
the review?

 Before After 

technical understanding /10 /10    

economic considerations /10 /10    

practical application /10 /10      

8.  Thinking about the dual porpose cereal varieties review, please rate the overall content relevance   
and presentation quality.

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

9. Thinking about stress management before and after the review, how would you rate the following?
 Before After 

technical understanding /10 /10    

economic considerations /10 /10    

practical application /10 /10      

10. Dealing with managing stress

Content relevance  /10 Presentation quality  /10      

Have you got any comments on the content or quality of the presentation?

Your next steps

11.  Please describe at least one new strategy you will undertake as a result of attending this  
Update event

12. What are the first steps you will take?  
e.g. seek further information from a presenter, consider a new resource, talk to my network, start a trial in my business
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Your feedback on the Update

13. This Update has increased my awareness and knowledge of farm business decision-making

    Neither agree Strongly agree Agree   Disagree Strongly disagree    nor Disagree   
 ❑ ❑	 ❑	 ❑	 ❑

14. Overall, how did the Update event meet your expectations?
 Very much exceeded Exceeded Met Partially met Did not meet
	 ❑ ❑	 ❑	 ❑	 ❑

Comments

15. Do you have any comments or suggestions to improve the GRDC Update events?

16. Are there any subjects you would like covered in the next Update?

Thank you for your feedback.
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PAGE 10MODULE 04  Drift management strategies

3.  Drift management strategies:  
things that the spray operator 
has the ability to change

Factors that the spray operator has the ability to change include the sprayer set-
up, the operating parameters, the product choice, the decision about when to start 
spraying and, most importantly, the decision when to stop spraying. 

Things that can be changed by the operator to reduce the potential for off-target 
movement of product are often referred to as drift reduction techniques (DRTs) or drift 
management strategies (DMSs). Some of these techniques and strategies may be 
referred to on the product label. 

3.1 Using coarser spray qualities
Spray quality is one of the simplest things that the spray operator can change to 
manage drift potential. However, increasing spray quality to reduce drift potential 
should only be done when the operator is confident that he/she can still achieve 
reasonable efficacy. 

Applicators should always select the coarsest spray quality that will provide 
appropriate levels of control.  

The product label is a good place to check what the recommended spray quality is for 
the products you intend to apply. 

In many situations where weeds are of a reasonable size, and the product being 
applied is well translocated, it may be possible to use coarser spray qualities without 
seeing a reduction in efficacy. 

However, by moving to very large droplet sizes, such as an extremely coarse (XC) 
spray quality, there are situations where reductions in efficacy could be expected, 
these include:

•	 using contact-type products;

•	 using low application volumes;

•	 targeting very small weeds;

•	 spraying into heavy stubbles or dense crop canopies; and

•	 spraying at higher speeds.

If spray applicators are considering using spray qualities larger than those 
recommended on the label, they should seek trial data to support this use. Where data 
is not available, then operators should initially spray small test strips, compare these 
with their regular nozzle set-up results and carefully evaluate the efficacy (control) 
obtained. It may be useful to discuss these plans with an adviser or agronomist and 
ask him/her to assist in evaluating the efficacy.

 For more 
information see the 
GRDC Fact Sheet 
‘Summer fallow 
spraying’ Fact 
Sheet

Drift Reduction 
Technology an 
introduction

PLAY VIDEO  

Tom Wolf

Module 17  
Pulse width modulation systems  
How they work and set-up  
considerations

SPRAY APPLICATION MANUAL FOR GRAIN GROWERS

Graham Betts and Bill Gordon

Module 11  Pumps, plumbing and components

How they can work together 

SPRAY APPLICATION MANUAL FOR GRAIN GROWERS

PAGE 7MODULE 08 Calibration of the sprayer system – ensuring accuracy MODULE 08 Calibration of the sprayer system – ensuring accuracy

Step 2: Check pressure

Check the pressure in each boom section adjacent to the inlet and ends of the 
section. If only using one calibrated testing gauge, set the pressure to achieve,  
for example, 3 bar at the nozzle outlet.

Mark the spray unit’s master gauge with a permanent marker. This will ensure the 
same pressure is achieved when moving the test gauge from section to section.

Step 3: Check flow meter output 
•	 If pressure across a boom section is uneven check for restrictions  

in	flow	–	kinked	hoses,	delamination	of	hoses	and	blocked	filters.	 
Make the required repairs before continuing.

•	 When the pressure is even, set at the desired operating pressure. 
Record	litres	per	minute	from	the	rate	controller	display	to	fine-tune	 
the	flow	meter	(see	flow	meter	calibration).

•	 Without	turning	the	spray	unit	off,	collect	water	from	at	least	four	
nozzles per section for one minute (check ends and middle of the 
section and note where the samples came from).

Flow though  
pressure tester. 

Photo: Bill Gordon

Options for 
measuring 
pressure at the 
nozzle 

Measuring 
nozzle pressure 
and output to 
check	flow	
meter accuracy

PLAY VIDEO  

PLAY VIDEO  
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