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Chairman’s foreword
I would like to welcome all members of the Farmers’ 
Newsletter readership to the Autumn 2018 edition. 

IT is wonderful to welcome a large number of new members, particularly from 
the Coleambally area due to the generous support of Coleambally Irrigation Co-
operative Limited. 

Growing wheat after rice, benefits of rotating cotton, success in double cropping 
and a quick wrap-up of the Southern Irrigated Cereal and Canola Achieving Target 
Yields project are some of the topics covered in this edition.

As well as publishing the Farmers’ Newsletter, IREC continues to provide a range of 
opportunities for its members to gain information about irrigated cropping options, 
crop management and irrigation technology through research at the IREC Field 
Station and tours to other irrigation regions.

Field station update
The cotton crop of 30 hectares at the IREC Field Station at Whitton is coming along nicely. The chicken litter (poultry manure)
trial is really showing up some interesting visual responses to date. I am looking forward to seeing an in-depth report of 
Wendy Quayle’s great work.

Short reports of the chicken litter research, as well as several other projects, can be read in Iva Quarisa’s report on the IREC 
Field Day, pages 24–26.

I have been overwhelmed by the support of many businesses who have assisted IREC grow its first crop of cotton. I 
encourage you to support these businesses where you can. They include Nufarm, AgGuard, Back Paddock, Elders, Incitec 
Pivot, Lowes Petroleum, Monsanto, PCT (Nick Barton), Rubicon, Bidgee Automation, Southern Cotton and Summit Ag. 

The Rubicon automated irrigation system has been a pleasure to operate. With tremendous accuracy, perfect timing and 
reliability, the system showcases what the short-term future holds for this technology.

Our two major projects have stalled due to irrigation of the current crop taking precedence. The upgrade of the recirculation 
system, with funding from Cotton Research & Development Corporation (CRDC), will commence after the final irrigation of 
the cotton and the ‘pipe through the bank’ development will commence shortly, with funding from the Grains Research & 
Development Corporation (GRDC). The recirculation pump is currently being automated by Bidgee Automation. I thank Dallas 
Stott and Andrew Bell for their support and flexibility on this project.

Sponsorship
I am delighted to welcome Deakin University’s Centre for Rural and Regional Futures as our major partner for the coming 
twelve months. The university’s continued commitment to this region and irrigation, in particular, is exceptional. 

Murrumbidgee Irrigation also continues its support of IREC, housing our office staff and contributing to the running of the 
field station cropping program. Thanks also to the Coleambally, Hillston and Hay branches of Bendigo Community Bank for 
their continued support.

On another note, our valued supporters and funders of current developments at the field station, CRDC and GRDC, fund the 
Precision Agronomy course run at Tocal Ag College. I have heard great things about this course and urge you to enquire, via 
the link above, and enrol if your business is moving in this direction.

Good luck with the remainder of this summer cropping season and with preparations for the coming winter cropping season.

I trust you will enjoy the read, 

Robert Houghton

https://www.dpi.nsw.gov.au/content/agriculture/tocal-skills-training/courses/precision-agronomy
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QUICK TAKE

A 4.7 t/ha wheat crop sown after rice in the 
Western Murray Valley 2014. PHOTO: NSW DPI

INCREASING RETURNS ON 
MEGALITRES AND INVESTMENT

l  Growing wheat after rice is a great way to 
increase the productivity and profitability of an 
irrigated cropping system.

l  Double cropping with wheat after rice may 
not suit every season, every paddock or every 
farmer but a recent project has identified some 
of the key requirements for success. 

l  If wheat after rice is the plan, selecting a well-
draining paddock for the rice phase is essential, 
to ensure timely operations and dry ground for 
the harvest of the rice crop.

l  A successful wheat crop sown straight after rice 
depends on sowing wheat early and sowing with 
high seed rates, topdressing nitrogen early and 
ensuring good drainage throughout the season. 

l  Managing the wheat according to the key points 
identified by the project, yields of 5.0 t/ha or 
more should be achievable. 

Double cropping wheat after rice provides 
a great opportunity for higher returns per 
megalitre using residual soil moisture, as 
well as higher returns on investment in 
irrigation infrastructure. 

Alex Schultz 
Research Development Officer 
NSW Department of Primary Industries, Deniliquin

Sam North
Research Hydrologist  
NSW Department of Primary Industries, Deniliquin

GROWING wheat straight after rice is a practice that many rice  
growers have avoided after having bad experiences. The GRDC-funded 
project Soils under an irrigated environment looked at the potential to 
increase grain production in southern irrigation areas and to better 
understand the major constraints limiting grain production in surface 
irrigation systems.

Through a survey of growers, the project found that some growers 
consistently produce wheat crops of 5.0 t/ha or more, directly after a 
rice crop. However, to achieve this there are essential steps to follow in 
the planning and management of both the rice and wheat crops. The dos 
and don’ts that need to be followed are summarised on the next page.



7
IREC Farmers' Newsletter No. 199 — Autumn 2018

Mulching of rice straw after harvest, in preparation for sowing wheat. 
PHOTO: Neil Bull RGA

Paddock selection
When growing wheat after rice it is important to first consider: is the 
paddock suitable? If the paddock does not have good surface drainage 
then do not sow it to wheat straight after rice.

Paddock layout is also important and will need to be laser graded 
and designed to ensure good drainage. Refer to the list of ‘Don’ts’ for 
unsuitable layout types for wheat after rice.

Rice stubble management
In paddocks that are suitable for double cropping, it is important that 
rice stubble is removed as soon as possible after harvest, to allow the 
soil to warm and dry. Mulching and burning is the quickest method of 
stubble removal to minimise turnaround time. 

Other options for stubble removal include mowing stubble and burning 
or baling but this will add time and delay sowing. New technology and 
equipment than can be used on wider row spacings do make inter-
row sowing into standing rice stubble possible, however a burn is still 
needed to remove the most of the stubble to ensure that light can get 
to the establishing crop.

DOs

Paddock selection

• Only select paddocks that have good surface drainage

• Have clean toe furrows and drains

In the rice phase

•  Consider drill sowing to minimise the risk of lodging and for 

easier stubble handling

•  Sow on time to ensure draining and harvest occur as early 

as possible

•  Drain at the right time so bays are dry enough to avoid 

wheel ruts at harvest

•  Use straw spreaders on the rice header to distribute trash 

evenly

In the wheat phase

• Sow early, preferably before the end of April

• Use a higher than normal seed rate

•  Use higher than normal fertiliser rates and top dress nitrogen 

early

DON’Ts

Paddock selection

• Don’t select paddocks with poor surface drainage

• Avoid paddocks with the following layouts:

 • contour bays with slopes less than 1:2000

 • flat, terraced bays without beds

• Avoid paddocks that:

 •  are not laser graded or need re-grading because of 

reverse grades

 •  have known poor field drainage, such as old style, 

“natural” contour bays

In the wheat phase

•  Do not sow after 7 May in the eastern Murray Valley or after 

14 May in the western Murray Valley and Murrumbidgee 

Valley

Introducing Alex Schultz
Alex is a Research & Development Officer – Water Productivity 
with NSW Department of Primary Industries (DPI) based at 
Deniliquin. 

Alex, who grew up on an irrigation farm in the southern 
Riverina, has worked as a commercial agronomist and a 
water trader. Most recently, Alex was a project officer for two 
projects: the GRDC funded Soils under an irrigated environment 
and the CRDC-funded Maximising on-farm irrigation profitability 
– southern connected systems.  

As Research & Development Officer – Water Productivity, 
Alex will identify and develop priority and emerging irrigated 
agricultural research issues, relevant to the needs of the 
southern NSW irrigated agricultural industries.

Sowing
Unfavourable soil conditions after rice can cause lower than average 
establishment and tillering percentages in wheat. Sowing seed 
at higher rates (100–140 kg/ha) is recommended to achieve tiller 
densities of 350–550 tillers/m² for a yield potential of 5.0 t/ha or more. 

Sowing into warm soil that is not saturated is important to encourage 
good early season growth and tillering. 

It is recommended to sow as early as possible after 25 April because 
later in the sowing window soil temperature drops and the chance 
of rainfall increases. The cut-off point for sowing wheat after rice is 
considered to be 14 May. At this point the paddock should be left fallow 
and sowing efforts focused elsewhere on the farm. A cut-off date of 
7 May is best for the eastern Murray Valley because of cooler, wetter 
conditions in that district.

Varieties
Seek advice from an agronomist when selecting a variety. High protein 
can be difficult to achieve in wheat crops after rice, so the focus should 
be on yield and not protein. Sowing a mid-season biscuit variety (low 
protein soft wheat) with high-tillering characteristics is recommended.

Additionally, rice soils are often acidic so an acid tolerant variety should 
be considered if soil pH (measured in CaCl

2
) is below 5.0. An acid 

tolerant variety is highly recommended if soil pH is below 4.5. 
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Fertiliser
Fertiliser management is different for crops sown after rice compared 
with other rotation crops. After rice there is no residual nitrogen and 
phosphorus can become tied up following drainage, therefore fertiliser 
requirements are increased. 

Fertiliser rates at sowing that result in too much nitrogen with or near 
the seed will cause seed damage and result in reduced germination. 
Table 1 shows the maximum rate of di-ammonium phosphate (DAP) to 
be applied at sowing to ensure a safe nitrogen concentration near the 
seed, for a variety of row spacings. 

Potential yield shown in Table 1 is phosphorus limited, i.e.  phosphorus 
is limited by the safe rate of DAP recommended to avoid nitrogen 
damage to the seed. At wider row spacings and for higher target yields, 
mono-ammonium phosphate (MAP) may be a better fertiliser choice to 
safely provide sufficient phosphorus; and then topdressing rates can be 
increased in order to supply adequate nitrogen.

As a general rule, 4 kg of phosphorus is needed to produce one tonne 
of wheat but after rice this should be increased to 5 kg per tonne. 

Topdressing requirements
Topdressing is very important in the wheat after rice system and early 
application is best but as with all crops it is important to first assess 
the crop’s yield potential. 

If there are more than 110–130 plants/m² then it is recommended to 
top dress as early as possible and before rainfall. Fewer plants than 
this does not warrant further investment. 

The second topdressing should occur mid to late tillering.

The third top dress should occur during stem elongation but is only 
needed if there are more than 450 tillers/m² and the target yield is  
6.0 t/ha or greater. 

Table 2 shows urea topdressing rates for a range of target yields.

Irrigation
Although there is plenty of soil moisture at the start of the season 
following a rice crop, it may still be necessary to irrigate wheat in 
spring. This is dependent on season and target yield but to ensure 
the crop does not become drought stressed, soil moisture should be 
monitored from August onwards. 

For more information on irrigation of wheat after rice refer to the 
article Wheat after rice – how many irrigations? by Brian Dunn, NSW DPI, 
in the IREC Farmers’ Newsletter, No. 190 — Autumn 2014, page 16.

Increase productivity and profitability
Growing wheat after rice is a great way to increase the productivity 
of the irrigated farming system and increase the return on capital 
invested in irrigation infrastructure. However, wheat after rice will not 
be suitable every year, which may be due to many factors and some 
that are uncontrollable. 

The key requirements for successful wheat after rice are:

l  sow wheat early and at high rates

l  topdress early

l  ensure good drainage throughout the season. 

If these steps can’t be achieved then don’t attempt to grow wheat  
after rice. 

For more detailed information on growing wheat straight after rice, 
read the NSW DPI Primefact 1617 Growing wheat straight after rice 
or type the following link into your browser www.dpi.nsw.gov.au/
agriculture/irrigation/irrigation/scheduling/growing-wheat-straight-
after-rice

Table 1. Nitrogen (N), phosphorus (P) and DAP rates for a variety of 
row spacings, showing the phosphorus-limited yield.

Table 2. Urea topdressing rates (kg/ha) for wheat after rice, 
assuming 30 kg/ha nitrogen is applied at sowing.

Row spacing N  
(kg/ha)

P
(kg/ha)

DAP
(kg/ha)

P-limited yield 
(t/ha)

7” or 18 cm 33 37 185 7.4

8” or 20 cm 30 33 165 6.6

9” or 23 cm 26 29 145 5.8

10” or 25 cm 23 26 130 5.2

11” or 28 cm 20 22 110 4.4

Target yield 
(t/ha)

First top dress 
(kg/ha)

Second top 
dress 

(kg/ha)

Third top 
dress 

(kg/ha)

4.0 140 140 -

5.0 180 180 -

6.0 150 150 150

7.0 180 180 180

Further information

Alex Schultz
M: 0429 952 854
T: 03 5881 9905 
E: alex.schultz@dpi.nsw.gov.au
W: www.dpi.nsw.gov.au

A wheat crop that had yield potential of more than 5.0 t/ha but due to 
poor drainage only yielded 3.4 t/ha. PHOTO: NSW DPI

http://irec.org.au/wp-content/uploads/FN 190.pdf
http://irec.org.au/farmers-newsletter/
https://www.dpi.nsw.gov.au/agriculture/irrigation/irrigation/scheduling/growing-wheat-straight-after-rice
https://www.dpi.nsw.gov.au/agriculture/irrigation/irrigation/scheduling/growing-wheat-straight-after-rice
https://www.dpi.nsw.gov.au/agriculture/irrigation/irrigation/scheduling/growing-wheat-straight-after-rice
https://www.dpi.nsw.gov.au/agriculture/irrigation/irrigation/scheduling/growing-wheat-straight-after-rice
mailto:alex.schultz%40dpi.nsw.gov.au?subject=
http://www.dpi.nsw.gov.au
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QUICK TAKE

The Hardys at Coleambally are looking 
forward to harvesting the fifth crop in 
a double cropping program based on 
rice and winter cereals.

ONE PADDOCK, TWO AND A HALF 
YEARS, FIVE CROPS

l  With the advent of short-season rice varieties 
and improved irrigation layouts, some irrigators 
are successfully including rice in double 
cropping programs.

l  Cropping systems are becoming more flexible 
with the increasing range of short-season crop 
varieties. If more irrigation allocation becomes 
available, growers can make in-season planning 
decisions without sacrificing the winter crop and 
capitalise on the opportunity to increase returns 
per hectare per year.

l  Chris and Sue Hardy of Coleambally have grown 
five crops in two and a half years, alternating 
new rice variety YRM70 with winter cereals, on 
an irrigation layout of beds in bays.

This article is based on a case study published by Rice Extension in 
August 2017 in the series Flexible, successful rice-farming systems. 
Information from recent seasons has been added to this article.

Chris and Sue Hardy of Coleambally have 
benefited from the adoption of new plant and 
infrastructure technologies to increase the 
productivity, profitability and efficiency of 
their farming business.

Leah Garnett
Extension Officer – Murrumbidgee 
Rice Extension

IRRIGATION layouts and technology have evolved over the decades and 
now rice growers are able to grow a wider range of crops, including 
rice, on raised beds in bankless channel layouts.

Added to improved layouts, rice growers have benefited from ongoing 
investment in rice R&D. After years of plant breeding, shorter-season 
rice varieties are available as an option for irrigated double cropping.

Incorporating these improvements into their farming system has 
allowed the Hardys to grow their fifth crop, this summer crop season,  
in two and a half years in a 25-hectare paddock.

The fifth crop in the system (YRM70 rice) was not harvested at the time 
of writing but so far, with four crops in about two years, the paddock 
has generated a total gross margin of $7343/ha and $183,575 for the 
25 ha (Table 1).
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April 2016: Reiziqp grown on beds in bays in a newly lasered layout 
yielded 12 t/ha.

June 2016: Oats established well after an April sowing directly into 
burnt rice stubble.

Opportunistic returns
Double cropping allows the Hardys to improve their returns when 
water becomes available and land is limited. 

“This system arguably gives us the best return on our available asset 
base,” said Chris.

In many years, cereal as the first crop in the rotation gives the Hardys 
the best return per ML possible. However if enough water becomes 
available in the irrigation season, they will plant rice, giving them a 
combination of the best possible gross margin/ML for the entire crop 
and the best potential to maximise the return from later-announced 
allocations.

“YRM70 as a standalone crop will give us a good chance at the much 
targeted one tonne per ML.”

Advantages of beds
Improving gross margin results is reliant on good organisation and a 
well-managed layout to get a quick turnaround to the next crop.

With beds in bays, Chris has found that the timing of herbicide 
application on rice can be more precise, allowing the most effective 
and cheapest products to be used. In some years other rice crops, 
grown ‘on the flat’ on the Hardys’ farm, were un-trafficable due to 
wet conditions and so late applications of more expensive ‘rescue’ 
herbicides were required.

Crops grown on beds in bays are not subject to waterlogging in a wet 
winter. Oats planted on the flat in the wet winter of 2016 failed due 
to waterlogging but oats planted on beds in bays in the same season 
‘loved’ the wet conditions and yielded 4.5 t/ha.

*Gross margins calculated using Rice$cenario, assuming contract rates for all operations and no water purchases.  **The Hardys grow specialty barley varieties.

Reiziqp  2015–16 Oats 2016 YRM70 2016–17 Barley 2017 YRM70 2017–18

Yield 12 t/ha 4.5 t/ha 11.0 t/ha 2.5 t/ha Harvest not  
completed at time of 
publicationPrice $415/t $290/t $320/t $550/t**

Gross income $4980/ha $1305/ha $3520/ha $1375/ha

Variable costs $1185/ha $646/ha $1382/ha $624/ha

Gross margin* $3795/ha $659/ha $2138/ha $751/ha

Total gross margin* $94,875 $16,475 $53,450 $18,775

Table 1. Crop results for 25 ha of double cropping
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Conditions in the 2017 rice season were favourable for lodging, with 
a cool start and then hot temperatures later on. Growing the more 
lodging-susceptible variety, YRM70, Chris was concerned. At harvest, 
there was 30% lodging in the crop however it was more severe on the 
top of beds than in the furrows, so the harvester was able to pick up 
the crop more easily than expected.

Keys to success 
The double cropping system requires excellent management, attention 
to detail and a little bit of cooperation from the weather. Additionally, 
Chris identified two factors that are critical for the system to work for 
their farm business:

l   owning the right machinery — there is such a tight window for 
sowing the next crop that the required machinery needs to be ready 
and waiting to use

l   getting the layout right — ponding from poor drainage in a poor 
layout will compound a range of preparation and sowing issues in a 
tight rotation.

Further information

Leah Garnett
M: 0455 558 035
E: lgarnett@rga.org.au
W: www.riceextension.org.au

January 2017: Short season YRM70, sown in late November after oats 
were harvested, achieved a good canopy prior to panicle initiation.

July 2017: A specialty barley variety was sown in May 2017, which 
established well and yielded 2.5 t/ha.

November 2017:  Barley was harvested on 29 November and YRM70 
was direct drilled into burnt stubble on 30 November.

mailto:lgarnett%40rga.org.au?subject=
http://www.riceextension.org.au


Table 2. Crop management of the double cropped 25 ha paddock

Date Operation Input

Reiziqp 2015–16

Spring 2015 Laser paddock
Spread chook manure

 
5–10 t/ha

Approx. 4 Oct Hill & shape beds  

Approx. 18 Oct Drill with double disc seeder 150 kg/ha Reiziqp, 150 kg/ha Granulock® 10Z

25 Oct 1st flush
Spray with ground rig

 
Gramoxone®, Magister®, Stomp®

Early Nov 2nd flush
Spread fertiliser by ground

 
150–400 kg/ha urea

Mid Nov Apply permanent water  

Early Jan 2016 Top dress by air 125 kg/ha urea

22 Mar Drain  

6 Apr Harvest Yield: 12 t/ha

Oats 2016

Mid May 2016 Mulch & burn
Direct drill

 
150 kg/ha DAP and oats

Late Jun Top dress 180 kg/ha urea

Mid Jul Top dress 125 kg/ha urea

20–21 Nov Harvest Yield: 4.5 t/ha

YRM70 2016–17

22 Nov 2016 Burn stubble

24 Nov Direct drill 
Shape beds & clean tail drains

150 kg/ha YRM70 & 130 kg/ha Granulock

26–27 Nov 1st flush

4 Dec Apply herbicides Gramoxone, Magister, Stomp

5 Dec 2nd flush

19 Dec Apply herbicide
Spread fertiliser

BarnstormTM
250 kg/ha urea

20 Dec Apply permanent water
Apply herbicide

Magister

26 Jan 2017 Panicle initiation

28 Jan Top dress 180 kg/ha urea

6 May Harvest Yield: 11.0 t/ha

May Burn stubble

Barley 2017

May 2017 Drill sow barley into rice stubble 100 kg/ha barley & 150 kg/ha Granulock

July Spread fertiliser
Apply herbicide

250 kg/ha urea
MCPA

August 1st flush

29 Nov Harvest barley
Burn stubble

Yield: 2.5 t/ha

YRM70 2017–18

30 Nov 2017 Direct drill into burnt stubble
Shape beds & clean tail drains

90 kg/ha YRM70 seed + 150 kg/ha Granulock

2 Dec Rain and 1st flush
Spray herbicide

Gramoxone, Magister, Stomp

10 Dec 2nd flush
Spread

 
220 kg/ha urea

21 Dec Apply permanent water
Apply herbicide

 
Magister

23 Jan 2018 Panicle initiation
Top dress

 
220 kg/ha urea
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QUICK TAKE

The planning of cotton rotations requires consideration of long-term 
effects of soil compaction and disease build-up. Michael Braunack of 
CSIRO and Emma Ayliffe of Summit Ag explain what to look for in a 
soil pit dug across beds in a cotton field.

THINK LONG TERM TO CAPTURE 
THE UPSIDE OF COTTON RETURNS

l  Think long term about protecting and improving 
the soil health of individual fields to capture the 
upside of good returns from cotton. 

l  Yield decline in back to back cotton can be as 
high as 1.5 bales/ha year on year, caused by 
compaction and disease build-up.

l  Black root rot is occurring in Murrumbidgee 
fields after about five or six cotton crops — even 
when the cotton is grown in rotation with cereals. 

l  A comparison of three cotton rotations showed 
back to back rotation of cotton had the highest 
gross income but it also had the lowest gross 
margin over a ten-year period, due to yield 
reductions when compared with cotton–fallow 
and cotton–wheat–fallow rotations.

Cotton has well and truly staked its claim 
in southern irrigated cropping systems. As 
crop area doubles, attention to rotations and 
sustainability is needed.

Kieran O’Keeffe
CottonInfo Regional Extension Officer 
Southern NSW

EXPANSION in the area planted to cotton in southern NSW and 

northern Victoria has been quite incredible (Figure 1). From a little over 

10,000 ha in 2014, the southern planting area has increased quickly, 

particularly since 2011 after the millennial drought. The 2017–18 area 

planted to cotton is 90,415 ha. 

Across the southern cotton growing region there are 216 growers this 

season, with 67 first-time growers. Table 1 shows the breakdown of 

area and growers for the valleys within the region. 

A number of factors have combined to see the large increase in area 

and growers. Prices and returns per megalitre have been good over 

a number of seasons, infrastructure and agronomic support have 
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increased and cotton is one of the few crops that can be forward sold 
up to three to four years out. Even the 2016–17 season, which was a 
difficult growing season, gave a positive result for most growers.

Based on 15 responses to an annual survey, data collected showed that 
the 2015–16 season was exceptional for yield at 12 bales per hectare 
while 2016–17 was a difficult season, weather wise, with farm yields 
between 7 and 11 bales/ha. Data collected about returns for the past 
two seasons is summarised in Table 2. Note these are average figures 
with GM/ha varying from $300/ha to $3,500/ha.

What’s the problem with ‘back to back’?
One of the major threats to ongoing good returns for cotton is the 
temptation to increase the area of back to back cotton. 

Growers regularly ask me, “How long can I go back to back?” 

Ideally it would be good to see no back to back cotton but in years with 
good water availability, the area of back to back cotton will increase. 
However, this is a ticking time bomb in terms of disease build-up. 
Prevention and good management practices are the only measures 
available at present to combat disease.

Cotton growers need to have realistic expectations of yields from back 
to back cotton. The yield penalty can be at least 1.5 bales/ha compared 
with fallow. I have seen farms with long-term back to back where the 
yield decline gets to a point where losses occur. We have a different 
growing environment in the south compared with the northern cotton 
regions and we need to make realistic management decisions on long-
term rotations.

Disease build-up
The southern environment can be a challenge at the start and the end 
of the cotton growing season. Cold starting temperatures can slow 
cotton seedling development and it makes it difficult for seedlings to 
‘outrun’ disease. 

Black root rot and the interaction with other seedling diseases can stall 
a crop’s development. Black root rot will not kill seedlings but it steals 
crop development time in the short southern season environment. 

Black root rot spores will build up over time when a host is grown in 
the field. Cotton is the main host and we are now seeing patches of 
black root rot in Murrumbidgee fields after about five or six cotton 
crops — even with rotation with cereals. However, a sensible cotton–

Table 1. Cotton growing figures for southern NSW and northern 
Victoria, 2017–18

Location Crop 
area  
(ha)

% increase 
on last 
season

Total  
no. of 

growers

No. of new 
growers

Lachlan 18,388 53 39 9

Murrumbidgee 67,587 56 164 53

Murray & 
Victoria

4440 43
13 (NSW) 

3 (Vic)
5

Table 2. Gross margin returns for cotton in the southern growing region

Season Income/ha Variable 
costs/ha

Gross  
margin/ha

Gross  
margin/ML

2015–16 $7200 $3895 $3305 $330

2016–17 $5376 $3395 $1971 $209

Black root rot has been observed in the Murrumbidgee region after 
five or six cotton crops — even with rotations with cereals. Other 
crops also host black root rot so careful rotation planning is required.

wheat–fallow rotation will delay disease build-up and help reset the 
compaction in the field.

Legumes also host the black root rot fungus, so crop choice should be 
carefully considered when setting up rotation plans.

Hillston growers with a longer history of cotton now have problem 
fields with black root rot. In the warmer Hillston environment, crops 
may outgrow the disease but top end yields are not reached in these 
patches. One grower estimates the difference can be 14 bales/ha in the 
good areas and 8 bales/ha in the affected areas.

A recent meeting with industry pathologists at Hillston indicated that 
there is no one solution to the problem other than fields going out of 
cotton for three years. The cotton breeders are working on a genetic 
solution but that is still a number of years away.

The 2017–18 season also saw early infections of alternaria leaf spot 
in back to back cotton. This caused setbacks to some crops and it may 
be a more common event in our environment following a dry winter 
coupled with a cool start. Turning fields around in time, over winter, for 
the next cotton crop is full of challenges and compromises. It can result 
in fields with poor seedbeds.

Figure 1. Cotton growing area in the southern region, 2004–18
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Rotation Gross 
income  
($/ha)

Total  
variable 

costs ($/ha)

10-year 
gross margin 

($/ha)

Gross 
margin 
($/ML)

Back to back 36,180 27,767 8413 115

Cotton–fallow 30,000 18,625 11,375 227

Cotton–
wheat–fallow

35,870 23,375 12,495 192

Table 3. Returns of three cotton rotations

Compaction
The end of the cotton growing season normally sees temperature fall, 
evaporation rate drop and the start of the autumn break. This can lead 
to a wet pick with increased compaction resulting in soil structure 
decline. If this happens, fields should be left out of back to back cotton, 
and instead, a cereal crop grown to repair compaction at depth.

A recent project run by the Southern Valleys Cotton Growers 
Association, funded by Cotton Research & Development Corporation 
(CRDC), looked at measuring soil compaction on irrigated farms that 
have been exposed to heavy machinery, as well as multiple cultivations, 
and compared the structure with that of a controlled traffic farm. 
There was also monitoring of water infiltration over a cotton season 
to assess if there were negative effects being seen due to compaction. 
Data was collected from three cotton fields, each with slightly different 
management histories, as well as from a dryland farm that runs a 
controlled traffic system.

The key findings
l   Under controlled traffic, compaction can be limited to the top  

10–20 cm of the soil profile.

l   Depth of compaction in irrigated soils is quite deep and difficult 
to fix. A dry pick would require a 40 cm deep rip, a wet pick would 
require a 60 cm deep rip. 

l   Beds suffer much worse compaction than hills. Furrows seem to 
crack more and therefore somewhat fix themselves. 

l   Old-school thinking is that compaction is in the furrows. The reality 
is that in irrigated systems the big machinery on beds causes much 
worse compaction then seen in furrows. 

l   Slightly different A–B lines each year creates more compaction 
across a wider area — use set A–B lines.

l   Water infiltration is less in the compacted zone compared to guess 
rows — meaning that the ‘bucket’ available to the plant is reduced.

Rotations in the long term
Not every year will there be enough available and affordable water for 
the area of cotton that growers want to grow. This is a major factor in 
thinking long term about rotations. If winter crop prospects look good, 
more effort and resources may go to maximising winter crop yields but 
with current winter crop prices, the majority of the farm income (could 
be 90%) will be from summer cropping.

Early infections of alternaria leaf spot in back to back cotton 
occurred in the 2017–18 season, setting back some crops. The 
disease may be more common following a dry winter coupled with a 
cool start.

Compaction can be monitored in a cropping field. Thane Pringle 
from Independent Precision Ag uses a P4000, pictured, to measure 
resistance in the soil profile. Data collected is converted to a virtual 
soil map that identifies changes in soil density to a depth of 90 cm.

I am seeing a trend where cereals are grown after cotton as a low input 
crop that may or may not get a spring irrigation. The crop is primarily 
grown as a repair crop. There is also a trend of having more on-farm 
storages for irrigation water, giving the flexibility to hold off-allocation 
water that may be used to finish winter crops.

When planning rotations, it is best to think of crop choices and the 
long-term implications of those choices. An interesting exercise is to 
do budgets out for 10 years and look at the overall returns and the 
sustainability of consistent returns. A rotation planner decision support 
tool was used to compare three rotations:

l   back to back cotton

l   cotton–fallow

l   cotton–wheat–fallow.

The back to back rotation had the highest gross income but also the 
lowest gross margin over a ten-year period (Table 3). Four crops were 
grown back to back before it had to be fallowed due to yield reductions. 
The back to back rotation had seven cotton crops in the ten years. The 
other rotations grew five cotton crops in the ten years. The cotton–
fallow rotation used 50 ML in the 10 years with the best gross margin/
ML return of $227.
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NDVI image of a cotton crop on 7 February 2018. The top bays have 
grown back to back cotton, and the bottom bays have included fallow 
periods in rotation with cotton. Crop growth is patchier in the back to 
back bays compared with more uniform growth in the bottom bays.

Yield is the primary driver when considering the profitability of a cotton 
enterprise. A 20% increase in yield from 10.5 to 12.6 bales/ha, results 
in a 54% increase in gross margin per hectare. A 20% decrease in yield 
results in 55% decrease in gross margin per hectare.

Price received per bale of cotton is almost as critical. A 20% reduction 
in price received from $474/bale to $379/bale results in a 47% 
reduction in gross margin per hectare. A 20% increase in price received 
per bale (to $569/bale) results in a 47% increase in gross margin per 
hectare.

There will be a range of crop options to grow as rotations evolve to suit 
individual enterprises and grower preferences. There is also interest in 
fitting cover crops and biofumigant crops into the sequence. 

We need to think long term about protecting and improving the soil 
health of individual fields and the health of crops, to capture the upside 
of cotton returns. 

Further information

Kieran O’Keeffe
M: 0427 207 406
E: kieran.okeeffe@cottoninfo.net.au

Information when you need it

Fences, Sheds, Silos, Stock yards, Irrigation, House etc.

Have you purchased or had a farm transferred in the last 10 years?

mailto:kieran.okeeffe%40cottoninfo.net.au?subject=
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QUICK TAKE

A database of crop production practices in the southern growing 
region will help identify the key attributes for successful cotton 
farming in the south.

SHARED DATA WILL BENEFIT 
SOUTHERN COTTON GROWERS

l  Information collected to build a database on 
cotton production in the Murrumbidgee and 
Murray valleys will help identify and understand 
key drivers of yield, and assist management 
decisions in the future. 

l  While the 2016–17 season was not the greatest 
the region has seen, due to challenging field 
preparation and growing conditions, the data 
collected showed cotton can still be viable in a 
bad season.

l  For the 2016–17 season, it appears that the 
optimum cotton crop was grown on spaced  
hills, after a summer fallow, planted with the 
variety Sicot 74-6B3F around the second week 
of October, nitrogen was monitored through the 
season, and rates of nitrogen around 250 kg 
were applied. 

Cotton growers in the southern growing 
regions of Australia have contributed to a 
database to help build knowledge about 
successful production systems for future 
industry success.

Steve Buster
Cotton Research Officer 
NSW Department of Primary Industries   
Yanco Agricultural Institute

WHILE cotton production is well established in northern NSW and 
southern Queensland, for a range of reasons best practices are not 
necessarily completely transferable to the southern growing regions. 
The cotton industry in the south has some attributes unique to its 
northern cousins.

New growers — while some growers in the south have been producing 
cotton for a decade, most growers have been producing cotton for less 
than five years. 

Agronomists — the southern industry appears to use agronomists/
consultants for most of its information, due to the specialist knowledge 
that is required to grow a successful crop. The opinions of agronomists 
on key aspects of successful cotton production are varied, as would be 
expected. Many agronomists have only been involved with cotton for as 
long as their clients have.
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Location Rotation Nitrogen Sowing date Variety Bed shape

Individual drivers 23.6% 11.9% 9.8% 3.2% 6.4% 4.3%

Combination of drivers

Rotation 28.9% — — — — —

Nitrogen 24.2% 17.2% — — — —

Sowing date 31.8% — — — — —

Variety 25.8%  —  — — — —

Bed shape  — 13.1%  —  —  —  —

Interacting drivers 

Location x rotation 30.9% — — — — —

Location x nitrogen 27.9% — — — — —

Location x sowing date 35.3% — — — — —

Location x variety 27.8%  —  —  —  —  —

Few cotton gins — most of the southern cotton industry is serviced by 
three main gins located in the Murrumbidgee region, two of which only 
started in ginning in 2015.

Diverse soils — soil types in the south vary much more than in the 
north. Northern cotton farms are primarily situated on uniform grey 
clay soils with a smattering of red-brown earth soils. In the south, 
cotton is grown on a much wider range of soil types and variation can 
often be within one field. 

Irrigation techniques — since many farms have come out of rice or 
vegetable production, there is a greater diversity of irrigation techniques 
with bays and siphons being the two main water delivery systems. 

Row configuration — given the production history of the region, there 
is diversity in row/bed width ( 1.0, 1.5, 1.8 and 2.0 metres) and row 
spacing (0.75, 0.9 and  1.0 metres).

Limited machinery —many farmers have used existing farm 
machinery to ‘try’ cotton before undertaking significant capital 
expenditure on specific cotton row crop machinery. 

Understanding southern cotton
In light of the diversity of farming backgrounds, techniques and 
machinery in the south and in order to not ‘re-invent the wheel’, 
the creation of a database was proposed to try and pick up the key 
attributes for successful cotton farming in the southern region. 

With agreement from cotton growers involved, data was provided on 
an individual field basis by the three cotton gins in the Murrumbidgee 
Valley and by many agronomists, as authorised by the farmers.

Of the approximately 42,000 hectares of cotton production in the two 
valleys in 2016–17, farmers signing up to contribute to the database 
accounted for 31,384 ha. Agronomists were able to provide basic field 
data for 23,797 ha, however 692 ha was screened out of the analysis 
due to significantly low yields (less than 6 bales/ha). Thus, 23,105 ha of 
the district total of 42,000 ha or 55% of the southern cotton region was 
included in this analysis. 

The 2015–16 cotton growing season in the south was the most 
successful of all the seasons in the district’s short lifetime. Data  
from Rivcott Gin reports average yields of 11.3 bales/ha in 2015,  
12.6 bales/ha in 2016, and 8.6 bales/ha in 2017. 

Figure 1. Griffith airport daily maximum, minimum and rainfall for the 
2016–17 season (Source: Bureau of Meterology)

Table 1. The percentage contribution of drivers to variance of yield in the southern cotton region for the 2016–17 season. A dash (—) means 
contribution to variance was not significant.
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2016–17 season
The peculiarities of the season were highlighted when it started raining 
in May 2016 and over 525 mm of rain fell in the months May to October, 
compared with the long-term average of 230 mm for the same period. 
Under these wet circumstances, growers were trying to prepare fields 
for the 2016–17 cotton growing season. Daily maximum and minimum 
temperatures and rainfall are shown in Figure 1. Extreme temperatures 
(hot and cold) were experienced in early to mid-December and hot 
temperatures in mid-January to mid-February.

The main yield drivers for the 2016–17 season, as identified by 
information collected in the database and listed in Table 1, are:

l  location
l  rotation
l  nitrogen rate
l  sowing date
l  variety
l  bed geometry.
Some drivers influenced variance of yield individually, as well as in 
combination with other drivers. There were also interactions between 
drivers that contributed to yield variance (Table 1). 
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Location district and yields
There is significant diversity of season and soils within the southern 
growing region. The contributed data included fields from south of 
Jerilderie to as far west as Balranald and north of Griffith. 

Farms were grouped into their geographic districts or locations. The 
location grouping had the most significant effect on yield accounting 
for 23.6% of yield variation within the data (Table 1). The factors behind 
regional differences are numerous, and include climatic variation, 
predominant soil type, irrigation layout and design, farm size, cotton 
management experience and available machinery, to name a few. 

There were significant interactions between location and other yield 
drivers and these interactions reflected how districts vary in their 
farming practice, experience, farm infrastructure and design. 

As cotton is a tropical plant it could be assumed that higher yields 
would be associated with warmer districts, however in the 2016–17 
season this did not hold absolutely true as many other factors had an 
influence with variability between districts. 

Sowing date
The average date of sowing was much later in the 2016–17 season 
compared with previous crop years. This was a result of a very wet, 
cool winter that delayed picking of the previous crop, which in turn 
delayed some post-harvest field operations and didn’t allow time for 
adequate ground preparation for the subsequent crop. Some fields 
were able to be planted in late September to early October but these 
were few. 

The yield relationship to sowing date is very significant (Figure 2).  
Based on data for the 2016–17 season, and in spite of a delayed start to 
the season, the optimum sowing time was the second week of October.

The predicted optimum sowing date for the season was 10–17 October. 
A 3% yield decline was predicted if sowing occured in the week either 
side of the optimum. The predicted decline for sowing in the second 
week either side of the optimum was 9% and in the third week, 18%. 

A lot of other factors affected yield in the 2016–17 season, however it is 
interesting to note that the predicted optimum time of sowing by CSIRO, 
using the OZCOTT model, was the week around 13 October (Australian 
Cotton Production Manual 2017, p 87). The interaction of sowing date 
with location was significant but complicated and no clear trends stand 
out for each location. More analysis over a number of years is required 
before strong conclusions for each location can be made.

Field history and rotation
For another angle of the analysis, fields were grouped according to 
previous crop history. If a field was cropped in the previous summer 
(e.g. with corn, cotton or soybean) it was classified as ‘back to back’ 
(B/B) in the analysis. If a field was fallow over the summer regardless 
of the previous winter crop then it was considered ‘fallow’. All summer 
crops were grouped as it was assumed that ground preparation may 
have been compromised with the wet winter compared with a dry bed 
preparation in the summer. 

Figure 2. Average cotton yield, as a result of sowing date, in the southern cotton growing region, 2016–17
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Location in the southern growing region will have a significant 
influence on yield, reflecting a range of differences between districts.
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Cotton grown after a summer fallow yielded 1.28 bales/ha or 13.8% 
more than cotton grown after a crop (predominantly cotton) the 
previous summer (Figure 3). 

Some locations were better able to manage back to back cotton 
and reduce the yield differential between back to back and fallow. 
Whether this difference between location and rotation is because of 
management or other factors is not clear from the data collected and 
warrants further investigation. 

Bed geometry
The comparison of growing cotton on wide beds as opposed to 
one metre spaced hills has long been a point of discussion around 
the cotton industry. The results from the 2016–17 season show no 
significant difference between bed and hill configurations under  
fallow conditions. However there was a significant difference of 
0.6 bales/ha (7.5% yield increase) in favour of hills compared with beds 
when the crop was grown back to back (Figure 4). When all rotations 
were grouped together the yield increase of hills over beds was  
0.8 bales/ha or 8% in favour of the one metre hill. 

What is not clear from the data is the predominant type of irrigation 
system within each row configuration. The other variable may be 
that of compaction, with wet picking and the dual wheel of the 
picker causing more compaction on the top of the bed in the back to 
back system compared with the fallow system. In turn, compaction 
may cause reduce water infiltration and fertiliser recovery, and 
consequently lower yield. These issues and the management of back to 
back cotton field also need further research.

Variety
The predominant variety sown in the region in 2016, as indicated in  
the data, was Sicot 74-6B3F on 64% of the area. This was followed by 
Sicot 71-4B3F on 21%. The rest of the area was made up of Sicot 7 
4-8B3F and Sicot 707B3F. 

As the 2016–17 season saw a change from the Bollgard®2 (BG2) 
technology to the Bollgard®3 (BG3) technology, similar breeding lines 
of Bollgard2 were grouped with Bollgard3 lines in the analysis. The 
survey results showed that the most popular variety (74-6) is the 
highest yielding variety with 0.72 bales/ha (8%) higher yield than the 
next popular variety 71-4 (Figure 5). 

The data also showed some differences between varieties between 
locations, however due to the small sample size of some varieties (one 
or two fields per location) little should be concluded from these mixed 
results.

Over time, the database will determine optimal nitrogen rate, sowing 
date, variety and bed geometry for southern cotton production.
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Figure 4. The effect of bed geometry, in back to back cotton, on yield 
in the southern cotton growing region, 2016–17
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Figure 3. Average yield of back to back summer crops compared with 
summer fallow in the southern cotton growing region, 2016–17
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Figure 5. Average cotton yield and area grown of different varieties in 
the southern cotton growing region, 2016–17 season. Note: Columns 
with different letters are significantly different at the 5% lsd level.
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Nitrogen application
Nitrogen use has been increasing over time across the industry and in 

the 2016–17 season there was a wide range of applications rates and 

techniques. 

Rates varied between 170 kg N/ha and 456 kg N/ha. Application timing 

ranged from 100% applied pre-crop to 100% applied post -planting. 

Similarly, application methods ranged from deep banding, either with 

urea or anhydrous ammonia, to some under the plant line or some 

beside the plant line. Some growers were spreading and working 

into the bed or hill, while others were spreading and hoping rain or 

irrigation would take the nitrogen into the soil profile. 

While applied nitrogen accounted for 9.8% of yield variation, there were 

significant interactions with location as shown in Figure 6.

Analysis of the 2016–17 data on fertiliser application showed that 

for any amount of nitrogen applied over 250 kg N/ha, the question 

of whether it was economically worth the application must be 

asked (Figure 7). Whether this applies for other seasons is yet to be 

determined. The trend lines show the variability within the data set.  

The data suggests that nitrogen should be managed within the 

respective crop and season and with realistic seasonal yield potential.

Good information from a bad season
The 2016–17 season for southern-grown cotton was probably one 

that most growers would choose to forget and not rehash. However, 

the advantages of pulling together information about the majority of 

growers’ fields and some key drivers of yield can aid education and 

management decisions in the future. 

In spite of the challenging field preparation and growing conditions 

(extreme maximum and minimum temperatures in the early part of the 

season and again at late flowering), the season showed how bad things 

can get and that cotton crops can still be viable.

From the data collected it would appear the optimum cotton crop in the 

2016–17 season was likely to have been grown on spaced hills, after a 

summer fallow and planted with the variety Sicot 74-6B3F around the 

second week of October. Nitrogen would have been monitored through 

the season and application rates of nitrogen around 250 kg N/ha would 

have been adequate. 

The data also raises questions that warrant further research about 
cotton production in the southern regions, such as:

l   the effect of excessive applied nitrogen on crop termination, 
defoliation and picking period, and the consequent effect on quality

l   the impact of farm design and bed shape as it relates to crop 
rotation, irrigation efficiency, compaction and water infiltration

In spite of the challenging field preparation and growing conditions, 
data from the 2017–18 season show how bad things can get and 
cotton crops can still be viable.

Figure 7. Cotton yield as a function of total nitrogen applied (kg N/ha) 
in the southern cotton growing region, 2016–17
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applied at various locations in the southern cotton growing region, 
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Introducing Steve Buster
In late 2016, Steve took up the new position of Cotton 
Researcher for the Southern Growing Region, which was 
created by the NSW Department of Industries (DPI) and the 
Cotton Research & Development Corporation (CRDC). Steve is 
based at Yanco Agricultural Institute. 

The Southern Growing Region includes the river valleys of the 
Lachlan, Murrumbidgee and Murray systems. While cotton 
has been grown in the Lachlan Valley (Hillston) for many 
years, the production of cotton in the Murrumbidgee and 
Murray systems in any significant land area is relatively new. 
The Murrumbidgee Irrigation Area is more renowned for its 
production of rice, maize and horticultural crops. 

Being a relatively new cotton production area, combined with 
having a cooler start and finish to the crop compared to the 
northern cotton growing regions, the question of whether or 
not basic production drivers in the south are similar to those 
in the north is a point of discussion. To that end the new DPI 
position was created to principally look at germination and 
early growth of cotton as well as develop future industry 
research that is relevant to cotton production in the south. 

Upon starting in the position, Steve has interviewed and 
toured with many agronomist and farmers to try and 
understand the industry and its current needs with respect to 
growing practices and hence future research. 

l   the best sowing date in order to minimise the effects of extreme 
temperature ranges and challenging germination conditions early 
in the season — this has to be balanced with delayed sowing and 
the effects of low temperatures for defoliation and reduced picking 
opportunity causing possible yield decline and quality issues. 

There is still more analysis to be done on more data that was collected 
for the 2016–17 season. It is hoped that the database will continue 
over coming seasons and that further trends and farming practices 
can be identified that go across seasons and locations, to aid industry 
education and research. 

Acknowledgement

The cotton industry has long had a reputation of learning from each 
other and sharing of ideas and research. This is what has helped the 
industry grow when many other commodities have declined. 

Thank you to all the growers, consultants, cotton gins and others that 
contributed to the collection of the data for the database. 

Funding for this project was made possible by the Cotton Research 
& Development Corporation and the NSW Department of Primary 
Industries. Michael Bange (CSIRO) and Md Asaduzzaman (Asad)  (DPI) 
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Further information

Steve Buster
T: 02 6951 2658
M: 0427 248 413 
E: steve.buster@dpi.nsw.gov.au 
W: www.dpi.nsw.gov.au

mailto:steve.buster%40dpi.nsw.gov.au?subject=
http://www.dpi.nsw.gov.au
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IREC Chairman Rob Houghton welcomed over 100 people to the 
2018 IREC Field Day at the IREC Field Station at Whitton, where 
research on a range of cotton production issues was showcased. 

TACKLING NUTRIENTS, PESTS, 
WEEDS AND COLD IN COTTON

QUICK TAKE
l  Integrated use of chicken litter and fertiliser is 

being trialed for benefits on optimal nutrient use 
efficiency, crop development and yield.

l  Green mirids are under investigation to 
determine if their presence is affecting 
final yield; and soft spray options to reduce 
population pressure of silverleaf whitefly are 
being tested.

l  Herbicide options for grass control on irrigation 
farms are being assessed, as new herbicide 
rotations are essential in preventing the 
development of weeds resistant to glyphosate.

l  The use of plant hormones (growth regulants) 
is being trialed to stimulate cotton plant 
growth and maintain fruit, in spite of the cooler 
temperatures of the southern growing regions.

As cotton production settles into southern 
irrigated farming systems, trial work and 
demonstrations conducted during 2017–18 
at the IREC Field Station at Whitton will help 
growers fine tune crop management.

Iva Quarisa
Executive Officer 
IREC

OVER 100 people attended the annual IREC Field Day held at the IREC 
Field Station in January 2018. The field day was the perfect opportunity 
for irrigators, advisors, researchers and industry representatives to see 
the variety of research trials and demonstrations being conducted at 
the site. 

After major redevelopment in recent years, the field station, which 
covers 45 hectares of land at Whitton, now hosts a number of trials 
investigating a range of issues relevant to irrigated cropping in 
southern New South Wales. However, field work at the site is also 
of interest to and receives visits from irrigators of northern Victoria, 
northern New South Wales and southern Queensland.

The 2017–18 irrigation season saw a number of trials set up on the 30 
ha of cotton production at the field station. The trials are addressing 
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Green mirids were introduced to cages installed in the cotton crop at 
the IREC Field Station to impose high pest pressure in the contained 
crop to understand the pest’s effect on final fruit retention and yield. 
PHOTO: Kieran O’Keeffe

issues such as the use of animal manures, the impact of mirids and 
silverleaf whitefly, options for herbicide resistance management and 
the potential of growth regulants.

Investigating benefits of animal manure
Deakin University researcher, Dr Wendy Quayle, reported on the CRDC-
funded Optimising the management of manures in southern NSW cotton 
production project, which is investigating the benefits of using animal 
manure in cotton production systems.

Poultry manure (chicken litter) at different rates and in combination 
with basal nitrogen fertiliser (anhydrous ammonia or granular urea) is 
being compared to a non-manure fertiliser programme. The trial also 
has control treatments of no added nitrogen, to enable calculation of 
nitrogen supplied to plants by mineralisation of organic matter. 

Results showed that lint yield, growth parameters, nitrogen use 
efficiency, and macro and micro nutrient uptake were maximised 
when the total amount of nitrogen applied was 240 kg N/ha, which 
was based on 4.0 t/ha of chicken manure in combination with nitrogen 
fertiliser, applied within one month of pre-planting.

Manure had a moderating effect on soil pH decline and increased soil 
nitrate, phosphorous (Colwell-P) and microbial activity, according to 
application rate. Dispersion, water retention and potential nitrogen 
mineralisation were unaffected. 

It appears that including manure at 4.0 t/ha in combination with 
relatively low nitrogen fertiliser rates is providing in-season nutrient 
supply with fertiliser nutrient efficiency benefits and at Whitton, a fairly 
compacted site, the combination tending to optimise yields, compared 
with ‘fertiliser only’ programmes. Furthermore, the organic material 
applications are increasing longer-term, background levels of soil 
nutrients and increasing soil biological function. 

The manure trial has also supported research into spectral indices, 
obtained by drone-mounted sensors, for tracking spatial and temporal 
variability of plant nitrogen status, as well as predicting lint yield. 
Yield predictions for the 2017–18 season in the trial can be viewed on 
Twitter (CeRRF_Griffith) and these will be compared to yield achieved 
at commercial harvest.

Understanding the impact of mirids
As part of a larger CottonInfo project, Kieran O’Keeffe, CottonInfo 
Regional Extension Officer, undertook a mirid trial. The aim of the trial 
was to find out whether high pressure of green mirids in cotton during 
early squaring in November and December really makes a difference to 
final fruit retention and yield.

The use of cages and introduction of additional green mirids proved to 
be an easy and effective way to impose high pest pressure in cotton.

When the crop reached early squaring (around five squares per 
plant) cages were installed and mirids introduced into the crop for a 
two-week period. Once the cages were removed, fruit count (squares, 
flowers, bolls) of the area under the cage was done. 

As the season progresses and the crop reaches 30–40% open, weekly 
maturity assessments will be made. Open bolls will be picked, counted 
and stored. This will be repeated fortnightly until all bolls are opened. 
A yield assessment will then be completed and compared to the non-
caged cotton.

Combatting whitefly in cotton
Emma Ayliffe, consultant with SummitAg, is investigating ‘soft’ spray 
management options for the control of silverleaf whitefly in cotton. 

The trial comprises four treatments and a control, with the treatments 
being:

l   Biopest oil

l   horticultural soap

l   detergent

l   straight water. 

The aim of the trial is to try and disrupt the whitefly population and 
keep the insects under thresholds required for conventional spray 
treatment. 

The first spray application of treatments was made in late January, 
with a second application two weeks later. Throughout the season, 
whitefly population will be monitored and recorded to gauge the 
impacts of these treatments and assess the long-term impact on 
population. 

While the Whitton site is the only location where this specific work 
is being conducted, the Australian Cotton Research Institute (ACRI) 
at Narrabri is researching chemical insecticide options for whitefly. 
The data collected from the IREC Field Station trial will be fed into the 
larger ACRI project.

Emma is also trialling the use of wasps as a bio control of whitefly. 
Parasitic wasps have been released with leaf samples collected 
from the release area ten days after release, to see if parasitism has 
occurred. If results are favourable with visible signs of parasitism then 
a second release will be made late February. 

Managing herbicide resistance
Herbicide resistance in Australia is a huge issue, and the southern 
irrigation areas are no exception. Eric Koetz, Research Agronomist 
at NSW DPI, used the IREC Field Station to demonstrate herbicide 
resistance management options. 

One of the most concerning issues is the development of glyphosate 
resistance. Eric advised that managing glyphosate resistance requires 
a multi-pronged attack on weeds. The industry Herbicide Resistance 
Management Strategy sets out the importance of rotating away from 
glyphosate as the main tactic for weed control, i.e. using rotations of 
products with varying modes of herbicide action.

Eric’s demonstration consisted of two replications of three treatments 
for the control of barnyard grass. The treatments were:

l   Control — glyphosate only

l   Terbyne® — applied at 1 kg/ha, active ingredient terbuthylazine  

l   Stomp® — applied at 3 L/ha, active ingredient pendimethalin.
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Stomp showed excellent activity on grasses, while Terbyne showed 
suppression only of barnyard grass but it controlled fleabane well.

Eric stressed that farmers should follow the ‘2 + 2 & 0’ rule, which 
simply means:

l   use 2 NON-glyphosate weed control options in fallow/winter crop

l   use 2 NON-glyphosate control options in cotton

l   ensure there are 0 survivors, i.e. weeds do not set seed and 
replenish the soil seed bank.

Many weed seeds are short lived in the soil, so two to three years of 
zero seed set will eliminate problem weeds. 

Eric undertook a weed study tour in the US in 2017 and concluded 
his presentation at the field day with key lessons learnt from the 
tour. These were to retain pre-emergent herbicides as part of weed 
management strategies and to implement a residual and layby strategy 
so that glyphosate is not doing all the heavy lifting.

Regulating cotton growth
Steve Buster, Cotton Research Officer with NSW DPI, is investigating the 
impact that growth regulants have on fruit shedding and yield in cotton. 

Part of the challenge of growing cotton in the southern region is 
getting early growth from the plant while temperatures are still cool. 
Accumulated temperature influences plant/crop phenology, i.e. the 
timing of growth of leaves, squares and flowers. 

Plant hormones are also involved in growth stimulation, so the use of 
applied plant hormones (growth regulants) may be a way to encourage 
the cotton plant to grow in spite of cooler temperatures. Research in 
the USA in the 1990s had positive results in promoting plant growth 
from applications of a proprietary mix of plant growth hormones.  

One of Steve’s trials at the IREC field station uses a mixture of the plant 
hormones, gibberelic acid (GA3), indol-acetic acid (IAA) and cytokinin 
to promote early plant growth. The mixture was applied at sowing, 
first square and first flower. Data is still being collected as to the 
effectiveness of applying these hormones. 

Other plant hormones can be produced by the cotton plant in times of 
stress, such as ethylene. In good growing conditions the cotton plant 
produces ethylene to ripen bolls. But in times of stress, ethylene can 
also cause the plant to shed squares and bolls when the plant ‘thinks’ it 
cannot hold all the fruit it has. Stressors such as extreme temperature 

(both high and low), cloudy weather and waterlogged conditions can 

induce the production of ethylene in the plant, which then promotes 

fruit shedding.  

A second experiment conducted by Steve at the IREC Field Station 

is looking at various application rates and timing of applications of a 

product that inhibits the production of ethylene in the plant. It is hoped 

that by inhibiting the production of ethylene, the plant will hold more 

fruit and thereby increase yield. Data and results are still in the process 

of being collected. 

Predicting yield
Kieran O’Keeffe spoke about remote sensing using drones and 

VARIwise software for yield prediction of cotton at the field station. 

This system was trialed last season with yield prediction proving quite 

accurate. For the 2017–18 season, the plan is to fly the area every two 

weeks from late January until picking, in order to determine the rigor 

and reliability of both the remote sensing equipment and the software. 

If available early in the season, a reliable system for yield prediction 

would enable growers to make more timely management and 

marketing decisions, with greater returns being the ultimate outcome.

Reporting and continuation
When the field day was held, 18 January 2018, the cotton crop was at 

the 20 nodes stage. The crop was growing well and good yields are 

anticipated. 

Results from all the trials and projects at the IREC Field Station will 

be available after picking and ginning, and there are plans to continue 

each of these projects next season. 
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IDEAS AND EXCHANGES WITH 
IRRIGATORS IN THE NORTH

QUICK TAKE
l  The Maximising Irrigation Profitability or ‘Max’ 

project provided southern irrigators with an 
opportunity to see how their counterparts in 
northern New South Wales manage water.

l  The annual Gwydir Valley Irrigators Association 
field day at Keytah was the target event of the 
tour. A highlight of the field day was an eight-
year old, four-way comparison of irrigation 
systems. The Keytah operation is adopting an 
automated bankless system inspired by both the 
comparison trial and irrigation systems visited 
during the IREC Automation tour in 2017.

l  Irrigation with a big difference in layout and 
scale was witnessed at Cubbie Station, which 
has a 22,000 ha developed for irrigation from a 
total area of 93,000 ha. 

Southern irrigators recently travelled north 
to see research, technology and operations 
that might inspire them to adopt systems and 
practices to lift efficiency and profitability.

Iva Quarisa
Executive Officer 
IREC

TWENTY three irrigation growers and industry representatives from 
the Murrumbidgee and Murray valleys headed north in early February 
for the 2018 Maximising Irrigation Profitability tour, co-hosted by IREC 
and Southern Valleys Cotton Growers Association. 

The tour took the group to a range of interesting sites, which included:

l   Central West Farming Systems (CWFS) Research Innovation Hub 
(RIH) at Condobolin

l   Gwydir Valley Irrigators Association field day at Keytah, Moree 

l   Ed Willis’ property at Thallon — Ed was the 2007 and 2012 Cotton 
Grower of the Year

l   Craig Saunders’ St George property where a Glenn Lyons designed 
bankless channel layout is installed

The tour group walking through the cotton at Craig Saunders’ 
property at St George, where the crop inspired good discussion 
on 30 versus 40 inch row spacings.
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l   Rob Jakins’ property at St George, where the latest version of Glenn 
Lyons’ bankless irrigation layout is being installed

l   Cubbie Station at Dirranbandi

l   Vast Solar, at Jemalong Station, Forbes, which is a pilot solar farm 
looking at thermal storage of solar-generated power. 

Catching up with Lachlan neighbours
The first stop on the tour was at the Central West Farming Systems 
(CWFS) Research Innovation Hub at Condobolin. Previously known as 
the Lachlan Irrigation Research Station, CWFS took over management 
of the 120 ha irrigation site in 2014, enabling CWFS to expand its 
research capabilities into irrigated cropping. 

Di Parsons, CEO of CWFS, explained the range of projects being 
conducted at the site, including CSIRO barley isogenic phenology and 
wheat breeding, and Neil Fettell’s time of sowing and nutrient research, 
as well as other trials conducted in conjunction with a number of 
universities.

This stop also provided a good opportunity for growers across the 
southern irrigation valleys to talk about research priority areas and 
future collaboration between IREC, CWFS and the other irrigation 
grower groups. 

Comparing irrigation technologies
One of the main purposes of the tour was to attend the Gwydir Valley 
Irrigators Association research field day held at Keytah, west of Moree.

Keytah is part of the family-owned operation Sundown Pastoral 
Company and comprises of 25,042 ha growing cotton and grain crops. 
The company follows a strict rotation with half the property growing 
cotton in a year. The other half is either left fallow or sown to grain. 

Keytah director David Statham is passionate about farming, always 
keen to learn new things and willing to push the boundaries, 
especially in the area of adopting new technologies. His pioneering 
and questioning attitude saw an irrigation system comparison trial set 
up at Keytah in 2009–10, which was initially funded under the Raising 
National Water Standards Program by the National Water Commission. 
Continuing funding has been obtained through the Cotton Research 
& Development Corporation (CRDC) and the Federal Government’s 
Smarter Irrigation for Profit Programme.

Four irrigation systems — sub-surface drip, bankless channel, lateral 
move irrigator and Islex smart siphons — were installed in order to 
measure comparative water use efficiency of different systems.

Performance over eight years has resulted in a range of observations 
about the systems, highlighting the fact the there is no one system 
suited to all locations and all operations.

The drip system has worked well despite some issues at the start of 
the season with broken pipes due to machinery damage and filtration 
issues. The Keytah team has found it needs to “push the water through” 
to ensure crop is getting enough. 

The lateral system has great cotton establishment as it is all no-till, 
with the cotton sown straight into wheat stubble, which seems to 
eliminate droplet impact.  

The bankless system has some establishment issues due to 
overtopping of beds in some areas. This illustrates the point that care 
must be taken to keep water levels lower and irrigate slower when 
watering cotton seed for establishment. 

The smart siphon field watered up well once installation was complete. 
Small teething issues included a snapped cable and the timing of 
shutoff time. It was also found that more care must be taken compared 
other systems as rotabuck installation and maintenance is more 
complex in the smart siphon set-up. 

Adopting ideas from north and south
As a result of the systems comparison trial at Keytah and attending  
the IREC Automation tour in 2017, the management team decided that 
an automated bankless system suits their operation best and after 
an initial installation of the system they are now in the process of re-
developing a further 500 ha to bankless layout. 

At Keytah, the bankless system has far more advantages than just 
labour savings. It is easily automated and has no rotabuck and head 
ditch maintenance, which not only saves money but also allows greater 
access to the field with machinery. 

The bankless system also results in minimal tail-water, which means 
nutrients and silt are not leaving the field. Further savings are made 
by machinery efficiencies, with minimal turning required in longer 
runs and ease of turning provided by the bankless channel. Machinery 
considerations will become increasingly important as the Keytah 
operation intends to have automated tractors in the near future.

Findings from the irrigation system comparison can be found on the  
Gwydir Valley Irrigators Association website and the Islex Smart Siphon 
is explained in edition No. 197 — Spring 2017 of the IREC Farmers’ 
Newsletter.

Other topics covered at the field day included new telemetry and water 
measurement equipment in development by Dosec Design and National 
Centre for Engineering in Agriculture (NCEA) teams. 

Dr Alison McCarthy from NCEA provided an explanation of VariWise, the 
new yield prediction tool currently in development. This tool combines 
in-field plant measurements from different management zones in a 
field (such as different soil types). This data is fed into a predictive crop 
model to give an end of season yield estimate. Plant measurements are 
obtained through an image analysis system, either a camera mounted 
on a lateral irrigator or sensors mounted on drones. 

Plant data collected includes number of flowers, area of cover and 
number of bolls. As the season progresses follow-up images are taken, 
refining the data which results in more reliable yield estimate. 

In the bullpen at Keytah, where researchers on nitrogen management 
for cotton spoke at the Gwydir Valley Irrigators Association field day.

https://www.gvia.org.au/community-and-industry-initiatives/irrigation-efficiency/keytah-system-comparison/
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Viewing operations at Cubbie Station
Cubbie Ag comprises three properties located near Dirranbandi and 
St.George in southern Queensland, with 22,000 ha developed for 
irrigation from a total area of 93,000 ha. Cubbie Station at Dirranbandi 
was purchased by Des Stevenson in 1983, who in his retirement began 
development of previously grazed land for irrigation. 

The irrigation layout is split by the floodplain and as it is unlawful 
to impede the flow of water over the floodplain, any irrigation 
infrastructure that crosses the floodplain must be below ground level.

Cubbie Station’s total water storage capacity of 462,000 ML is sourced 
from the Culgoa and Balonne Minor rivers on the Lower Balonne river 
system, as well as a floodplain water component in medium to large 
flood events. 

Water taken for irrigation, both diversion from the rivers and floodplain 
harvesting, is according to water license entitlements, with water 
take metered and reported daily. All water harvesting is determined 
by the announced flow over Jack Taylor Weir at St. George, which is 
administered by the Queensland Department of Natural Resources, 
Mines and Energy (DNRM).

The majority of water extracted by Cubbie Ag is diverted from the  
rivers by gravity rather than pumped. The layout of the property  
down the floodplain allows for gravity irrigation but in full production 
years, two thirds of the area requires irrigation water to be pumped  
to fields.

The Cubbie floodplain licences were determined by calculating the 
volume of water which would have naturally been consumed through 
seepage, evaporation and evapotranspiration in the field and storage 
areas, which are now levied off from the floodplain. The Water 
Resources Plan states extracting this volume of water has no impact 
on the volume of water passing downstream of Cubbie.

Cubbie water storages cover 11,000 ha and only fill fully in major flood 
events, which occur on average, one year in ten. Smaller flood events 
allow partial filling — always under licence conditions. If storages are 
full there is enough water for two years of full production, assuming 
average in-crop rainfall.

This season, due to lack of water, there are only 1800 ha of cotton being 
grown, on one metre rows. This is less than 10% of Cubbie’s cotton 
capacity, with the long-term average being 12,000 ha per year.

Opportunity to spark new ideas
Thanks to Riverina Local Land Services and CRDC for making this tour 

so affordable. It was a tremendous experience for all, with everyone 

saying it is beneficial to visit farms in other irrigation regions. Most 

people said they would adopt something in their business as a result of 

the tour. These included using storages to give more control and faster 

irrigations, greater investigation into the best paddocks for future re-

development taking into consideration slope and crops and use of soil 

moisture monitors. 

Further information

Iva Quarisa

T: 02 6963 0936

E: iva@irec.org.au

W:  www.irec.org.au

Southern irrigators inspecting some of the 1800 ha of cotton growing 
at Cubbie station this season, while on the Maximising Irrigation 
Profitability tour.

mailto:iva%40irec.org.au?subject=
http://www.irec.org.au
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LIFTING RETURNS WITH BETTER, 
MORE SPECIFIC AGRONOMY

QUICK TAKE
l  New management guidelines have been 

developed for wheat and canola produced in 
the southern irrigation areas of Australia, as a 
result of a three-year research project.

l  The project evaluated a range of cultivars to 
help growers make varietal decisions based on 
trials in local irrigated production systems.

l  In addition, several aspects of crop production 
and management were investigated to 
understand the interaction between variety and 
management at different locations.

l  The results and findings of the project have been 
interpreted by researchers and agronomists to 
produce best management practice manuals for 
irrigated crops, and variety specific agronomy 
packages for each trial location.

Irrigators of southern Australia now have 
variety-specific information about wheat and 
canola in irrigated farming environments, 
from the Lachlan Valley in the north to 
Tasmania in the south.

Lucy Kealey
Editor, IREC Farmers’ Newsletter

INFORMATION collated from three years of field trials through the 
project, Southern Irrigated Cereal and Canola Achieving Target Yields, co-
funded by NSW Department of Primary Industries and Grains Research 
and Development Corporation (GRDC).

Research sites were established at core locations in the Murrumbidgee 
Valley (Yanco Agricultural Institute and Coleambally) and north west 
Victoria (Kerang) and satellite locations in the Lachlan Valley, Murray 
Valley, south east South Australia and Tasmania.

As a result of field work, the project produced agronomic guidelines 
for growers and advisers to increase irrigated cereal and canola 
production. Industry research prior to the project estimated that if 
yields of irrigated crops (at the time of the research) were increased 
to best trial levels, the farm gate value of cereals and canola had the 
potential to double.

The ‘achieving target yields’ project identified top-performing 
varieties under irrigation and identified agronomic practices that 
interact with each variety to produce a high-yielding crop.
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Irrigation specific guidelines
A range of high-yielding cereal and canola varieties for irrigated 
systems were trialed so that the best varieties under irrigation were 
identified and growers could select the best variety for their location 
and irrigation system.

The importance of correct variety selection is well documented for 
dryland crops but the same depth of information had not existed for 
irrigated crops. Identifying the best varieties for irrigated systems is 
essential to achieving high yields.

Further, compared with dryland agriculture, irrigated agriculture has 
the added pressure of uncertain water allocation and water cost, which 
creates the need for irrigated crops to produce ‘more crop per drop’. 
Variety selection and variety-specific management are critical to using 
irrigation water efficiently and getting the best return possible on 
resources invested in a crop.

Crop production information from Southern Irrigated Cereal and Canola Achieving Target Yields 

Grower manuals

Two manuals outlining best management practices are available on the GRDC website

Irrigated canola in southern cropping systems 

Irrigated wheat in southern cropping systems

Variety specific agronomy packages

Variety specific agronomy packages were produced for locations where research was conducted. 

At the time of publication, packages were available for the Lachlan and Murrumbidgee valleys.

Farmers’ Newsletter articles

Throughout the project, seasonal research was reported in the IREC Farmers’ Newsletter  

No. 191, Spring 2014, pp 36–37, $1.2 million boost to irrigated cereal & canola research

No.192, Autumn 2015, pp 10–13, Achieving 10 tonnes of irrigated wheat in the Murrumbidgee  

No.192, Autumn 2015, pp 14–15, Achieving four tonnes of irrigated canola in the Murrumbidgee

No.194 Autumn 2016, pp 8–11, Lifting irrigated wheat yields

No.194 Autumn 2016, pp 13–17, Lifting irrigated canola yields

No. 196 Spring 2016, pp 28–31, Optimising nitrogen for irrigated canola

No. 197 Autumn 2017, pp 12–15, Nitrogen for high-yielding irrigated canola

No. 197 Autumn 2017, pp16–19, Optimum plant population for irrigated wheat

Wealth of information
Project leader, Tony Napier who is the Research and Development 
Agronomist with NSW DPI at Yanco Agricultural Institute, said the 
project has produced a wealth of information for crop producers in the 
irrigated areas of southern Australia.

“Critically, the project has helped identify the varieties of wheat and 
canola that will perform best under irrigation,” said Tony.

Variety choice proved a key factor in producing high yielding irrigated 
wheat crops over the trial period. 

l   LongReach Cobrap was a standout variety in the Leeton and 
Coleambally experiments, and highest yielding in 2015 and 2016. 

Other varieties that had consistent high yields included:
l   LongReach Trojanp

l   Suntopp

l   Charap

l   Corackp.

The highest yielding canola varieties over the three years at the Leeton 
and Coleambally sites were:
l   Pioneer® 45Y88 (CL)
l   Nuseed® Diamond
l   Hyola® 50 
l   AV-Garnet
l   Hyola 577 CL
l   Hyola 575 CL
l   Pioneer 45Y25 RR. 

The best yielding conventional varieties and Clearfield® (CL) and  
Roundup Ready® (RR) canola varieties consistently out-yielded the  
best yielding triazine tolerant (TT) varieties. Growers should only 
consider using the TT varieties if needed for weed control options as  
TT varieties consistently yielded 10–20% less than the overall best  
yielding varieties.

“However, variety is just one part of the system. Other aspects of crop 
production must also be right from irrigation layout and time of sowing, 
to rates and timing of nitrogen topdressings,” said Tony.

Industry research before the project estimated that if yields of 
irrigated crops increased to best trial levels, the farm gate value of 
cereals and canola had the potential to double.

https://grdc.com.au/Irrigated-canola-in-southern-cropping-systems
https://grdc.com.au/irrigated-wheat-in-southern-cropping-systems
https://grdc.com.au/vsap
http://irec.org.au/farmers-newsletter/
http://irec.org.au/wp-content/uploads/FN 191.pdf
http://irec.org.au/wp-content/uploads/FN 192.pdf
http://irec.org.au/wp-content/uploads/FN 192.pdf
http://irec.org.au/wp-content/uploads/FN 194 low rez.pdf
http://irec.org.au/wp-content/uploads/FN 194 low rez.pdf
http://irec.org.au/wp-content/uploads/FN196-A4-42pp-web.pdf
http://irec.org.au/wp-content/uploads/FN197-A4-44pp-web.pdf
http://irec.org.au/wp-content/uploads/FN197-A4-44pp-web.pdf
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You may not think who 
you bank with matters. 
At Bendigo Bank, 
we disagree.

Every day, our customers help change lives, 
and save lives, simply through banking with us.

Their home loans are building skate parks, 
sport parks, hospitals wings, and classrooms. 

Their personal loans are funding Ambulances, 
Rescue Boats, fire trucks, and Community 
buses. 

Their business banking is creating wetlands, 
parklands, recreation areas and playgrounds. 

Their credit cards are sponsoring kids’ sport, 
community sports, disabled sports and elderly 
sports. 

And their everyday banking is providing 
scholarships, internships, and apprenticeships.

Since inception, we’ve returned $165 million to 
communities and initiatives Australia wide.

But you can’t put a price on friendship, 
mateship, health, and wellbeing. 

You need a bank you can trust to give you the 
products and services you need.

We need you to help us make a difference.

It’s time to feel good about who you 
bank with. 

Visit bendigobank.com.au 
and see the change your  
banking can make.

Proudly supported by

Hillston & District  
Community Bank® Branch 
Hay branch
Condobolin agency 
Lake Cargelligo agency

HAY 
186 Lachlan Street Hay | Ph: 02 6993 4343

HILLSTON 
174 High Street Hillston | Ph: 02 6967 1422
 
COLEAMBALLY
1 Brolga Place Coleambally | Ph: 02 6954 4192

Among many production guidelines, the project established that  
overall the optimum plant population for irrigated wheat not exceed 
160 plants/m2, although there will be variation between varieties.

For irrigated canola production, the project found a total of 200 kg N/ha 
of applied nitrogen resulted in the highest canola grain yield. Nitrogen 
application rates above 200 kg N/ha did not increase yield, reduced oil 
content and increased crop lodging. Nitrogen application rates below 
200 kg N/ha reduced yield but did not affect oil content.

“The value of this project has not only been the identification of top-
performing varieties under irrigation, but also identifying the agronomic 
practices that interact with each variety to result in a high-yielding crop,” 
said Tony.

“The volume of information produced is lengthy and comprehensive. 
I urge all growers to access the publications we have produced and 
consider the potential of their own cropping systems.”

Project details

Southern Irrigated Cereal and Canola Varieties Achieving Target Yields 
(DAN00198, 2014–2017). The project was a joint investment of the NSW 
DPI and the GRDC.

Further information

Tony Napier
Research & Development Agronomist
NSW DPI, Yanco Agricultural Institute 
M: 0427 201 839
E: tony.napier@dpi.nsw.gov.au

Three years of research have resulted in new grower manuals and 
variety specific agronomy packages for irrigated wheat and canola.

mailto:tony.napier%40dpi.nsw.gov.au?subject=
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RUSSIAN WHEAT APHID 
DETECTED IN RIVERINA RICE

QUICK TAKE
l  The discovery of Russian wheat aphid in a 

South Australian wheat crop in 2016, and its 
subsequent detection in Victoria, Tasmania and 
New South Wales, has added a new pest to the 
‘wanted’ list for grain growers.

l  The response of the Australian Government  
was to declare the aphid a priority plant pest, as 
eradication was considered not feasible.  
Management of the pest is believed possible 
through a combination of cultural, chemical and  
biological controls.

l  Russian wheat aphid has been detected in cereal 
crops in the southern irrigation areas and after its 
discovery in rice crops in late 2017, agronomists 
are advising grain growers to remain vigilant as 
the 2018 winter cropping season unfolds.

Russian wheat aphid is a major pest of  
winter cereals on a global scale. When it 
arrived in Australia two years ago, it was   
not expected to be seen in rice crops. 

John Fowler
Senior Lands Services Officer - Extension Agronomist 
Murray Local Land Services, Deniliquin

RUSSIAN wheat aphid was found on drill-sown rice seedlings in the 

Murrumbidgee Valley in early November of 2017. Following this report, 

a number of Murray Valley drill-sown crops were examined, and all 

were found to have the aphids present, varying from minor levels to 

extremely heavy infestations.

Populations of Russian wheat aphid in the Riverina crashed (almost 

completely) after the onset of hot weather. One commercial agronomist 

said that he saw the aphids persist a little into the late spring–early 

summer, and he observed some in some aerially sown rice crops. 

There have not been any reports of the aphids on mature crops, 

however the possibility of small numbers persisting though the 

summer in mature crops can’t be ruled out.

Russian wheat aphids detected in the early stages of crop growth are 
mostly wingless. Aphids feed in dense colonies, typically at the base 
and sheath of the newest leaves. PHOTO: Mark Stevens, NSW DPI
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Damage to crops
Aphids are usually a problem for crop plants as they suck sap from 
leaves and can be a vector for transmitting viral diseases. Russian 
wheat aphid, however, has another feature that leads to excessive 
damage in winter cereals — its saliva is toxic and causes significant 
damage to the plant. Attack by this aphid causes characteristic 
streaking of the leaf, with red, white or yellow streaks, which is readily 
observed following aphid feeding. It also causes a ‘cupping’ of infested 
leaves, somewhat protecting it from predators and insecticide sprays.

The characteristic ‘colour streaking’ that Russian wheat aphid 
produces on winter cereals was not observed on rice crops in the 
region. Leaves of heavily infested seedlings tended to have damage 
that more closely resembled typical sucking insect damage, not unlike 
the symptoms of red-legged earth mites on winter cereals.

Most rice crops where aphids were observed were not overly affected; 
but there are some notable exceptions. Crops that experienced some 
other significant stress, such as herbicide damage (usually clomazone), 
were more prone to damage by the aphids. Often aphid populations in 
these crops were excessive (more than 10 per small rice seedling) and 
the plants did not appear to be able to withstand the sucking pressure. 
Several crops were sprayed with an insecticide already registered 
for use in rice and known to control the aphids. The crops recovered 
relatively quickly once the aphids were controlled.

Overseas, Russian wheat aphid is a serious pest of cereal crops, 
especially wheat and barley, but there is almost no record of it infesting 
rice. It has been observed in the rice-growing Gulf States of the USA for 
several decades but there are no public reports of it causing economic 
damage to rice crops.

Where did they come from?
The spring infestation of Russian wheat aphid was very widespread. 
Probably every drill-sown crop in the Murray Valley (and possibly 
the Murrumbidgee Valley) had Russian wheat aphid present. It was 
also amazing how quickly the aphids found the rice crops. They were 
observed on seedlings within a week of emergence.

Russian wheat aphid was detected in the Murray Valley last winter but 
not in big numbers, and only a few winter crops were actually treated.

The widespread and rapid infestation this spring implies that the 
aphids blew into the district, probably from infestations further to 

the west. As conditions dried off over winter and early spring, winged 
aphids became airborne and were blown in our direction. Whether this 
will be an annual occurrence is as yet unknown.

Keep on the lookout
Growers are encouraged to remain on the lookout for Russian wheat 
aphid into the winter cropping season. It is expected that weeds in 
particular, and volunteer cereals, may host the pest over summer, 
therefore paddock preparation for winter cereals should remove 
potential host plants (the green bridge) for a month before sowing.

While Russian wheat aphid is a relatively new pest of winter cereals 
in Australia, the population build-up in the NSW irrigation districts last 
spring was both surprising and alarming. It puts winter cereal growers 
‘on notice’ to take precautions against the pest this autumn. 

Growers should discuss the benefits of using a systemic insecticide 
treatment with their crop protection agronomist. They should also 
familiarise themselves with the symptoms of Russian wheat aphid on 
wheat and barley seedlings, and regularly monitor crops for the aphid.

Further information

John Fowler 
T: 03 5881 9933
M: 0427 079 138
E: john.fowler@lls.nsw.gov.au
W: www.murray.lls.nsw.gov.au

Further reading

Pest description and management
Russian wheat aphid (NSW DPI Primefact 1489)
Tips & Tactics: Russian Wheat Aphid (GRDC)
Russian Wheat Aphid: Tactics for Future Control (GRDC)
Green bridge management a must for RWA control 
(GroundCover GRDC)

Pest status
Russian wheat aphid - recent pest arrival (NSW DPI)
Russian wheat aphid – national priority plant pest  
(Department of Agriculture and Water Resources)
Russian wheat aphid - pest information (Plant Health Australia)

mailto:john.fowler%40lls.nsw.gov.au?subject=
http://www.murray.lls.nsw.gov.au
https://www.dpi.nsw.gov.au/agriculture/broadacre-crops/winter-crops/general-disorders-of-crops/russian-wheat-aphid
https://grdc.com.au/TT-RWA
https://grdc.com.au/rwa-tacticsfuturecontrol
https://grdc.com.au/resources-and-publications/groundcover/groundcover-132-january-february-2018/green-bridge-management-a-must-for-rwa-control
https://www.dpi.nsw.gov.au/biosecurity/plant/recent-pest-arrivals/russian-wheat-aphid
http://www.agriculture.gov.au/pests-diseases-weeds/plant/russian-wheat-aphid
http://www.planthealthaustralia.com.au/pests/russian-wheat-aphid/


36
IREC Farmers' Newsletter No. 199 — Autumn 201836 IREC Farmers' Newsletter No. 199 — Autumn 2018

IREC Executive Committee

IREC Chairman Rob Houghton 0428 559 249 roberthoughton50@hotmail.com

IREC Deputy Chairman Kieran O’Keeffe 0427 207 406 kieran.okeeffe@cottoninfo.net.au

Executive Officer Iva Quarisa 0402 069 643 iva@irec.org.au

Secretary Hayley Wordsworth 02 6963 0936 irec@irec.org.au

Cropping and Water Management Subcommittee vacant

Horticultural Crops/Permanent Plantings Subcommittee vacant

Vegetable Industry Sandra McDougall 0427 401 466 sandra.mcdougall@dpi.nsw.gov.au 

Griffith & District Citrus Growers Carmel La Rocca 0412 811 343  

Leeton District Citrus Growers vacant  

Wine Grapes Industry Brian Bortolin 0401 567 449    bbortolin@wgmb.net.au

Rice R&D Committee  Drew Braithwaite 02 6963 4204 dbraith@me.com

Ricegrowers’ Association of Australia Graeme Kruger 02 6953 0410 gkruger@rga.org.au

Ricegrowers’ Ltd. (SunRice) Gillian Kirkup 02 6955 9203 gkirkup@sunrice.com.au

Maize Industry Bernie Walsh 0427 478 227 walshfarms@bigpond.com

Cotton Industry Kieran O’Keeffe 0427 207 406 kieran.okeeffe@cottoninfo.net.au

Murrumbidgee Irrigation Lindsay Golsby-Smith 02 6962 0200 lindsay.golsby-smith@mirrigation.com.au

Coleambally Irrigation Bernard Star 02 6950 2839 bstar@colyirr.com.au

Charles Sturt University Jeffrey McCormick 02 6933 2367 jmccormick@csu.edu.au

Deakin University John Hornbuckle 0429 862 920 j.hornbuckle@deakin.edu.au

NSW Department of Primary Industries Deb Slinger 0427 026 207 deb.slinger@dpi.nsw.gov.au

Murrumbidgee Private Irrigators Inc. Iva Quarisa 0402 069 643 ivaquarisa@gmail.com

Riverina Local Land Services Anna Wilson 0428 964 785 anna.wilson@lls.nsw.gov.au
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