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Welcome to CROPS 2020
Please take this opportunity to view the FAR 
and industry trials, and hear up-to-date research 
findings from the range of experts on site. This is 
FAR’s 25th year of operation and we have been 
running field days at this site since 2003!

This year’s programme is broad, touching on 
environmental and nutrient management issues 
as well as seed and cereal agronomy. 

What’s on?
The programme and map over the page outline the titles, times and locations of all of today’s 
presentations. Each speaker will give their presentation twice - once in the morning, and 
again in the afternoon. Talks are 20 minutes long with time for questions and discussion.

Sponsor’s presentations
Our Platinum sponsors are giving talks and demonstrations throughout the day, and our gold 
sponsors also have a wealth of information and material on display. Please support all our 
sponsors, by visiting their sites, talks and demonstrations. 

Dinner
A complimentary dinner will be held in the large marquee after the outdoor presentations 
finish at 5.00pm. Please stay and chat with friends, neighbours and research staff.

Questions?
Should you require any assistance throughout the day, please don’t hesitate to contact a 
member of the FAR team who will be more than happy to help.

Want to know more?
Contact details for all of today’s speakers can be found at the back of this book along with 
those of other FAR staff.

COVID-19
Sign in using the QR code to the right. Please find hand 
sanitiser in your bag and situated around the site. We 
encourage you to use this regularly throughout the day.

© Foundation for Arable Research (FAR)
DISCLAIMER
This publication is intended to provide accurate and adequate 
information relating to the subject matter contained in it. It has been 
prepared and made available to all persons and entities strictly 
on the basis that FAR, its researchers and other authors are fully 
excluded from any liability for damages arising out of any reliance 
in part or in full upon any of the information for any purpose.

ADDING VALUE TO THE BUSINESS OF CROPPINGSign-in. Stop the virus.
Help protect yourself, your whānau, and your
community with our contact tracing app.
Search NZ COVID Tracer app now:

SCAN HERE TO SIGN-IN WITH
THE NZ COVID TRACER APP

FAR Chertsey Arable Research Site

1936 Rakaia Highway, Chertsey, Rakaia



ADDING VALUE TO THE BUSINESS OF CROPPING

Speakers and talks: 

1.	 Nitrogen	use	efficiency	–	understanding	plant	requirements
 Eric Watson, grower & Diana Mathers, FAR

2.	 20	t	by	2020:	past,	present,	future
 Jo Drummond, FAR & Steve Shorter, PGG Wrightson

3.	 BYDV	–	know	your	enemy		
 Jo Drummond, FAR

4.	 Controlling	ryegrass	in	cereals
 Phil Rolston & Matilda Gunnarsson, FAR

5.	 Making	the	most	of	data	with	profit	and	loss	maps
 Allister Holmes

6.	 Sunflowers	–	a	new	crop	option?
 Keith Gundry, Pure Oil & Ivan Lawrie, FAR

7. Thrips and casebearer: managing pests in red and white clover 
	 during	flowering	
 Richard Chynoweth, FAR

8. Catch crops and nitrogen leaching
 Peter Carey, Lincoln Agritech

9.	 Getting	soils	to	stay	put
 Abie Horrocks, FAR

10.	Soil	quality,	what	you	see	is	what	you	get!
 Dirk Wallace & Abie Horrocks, FAR

11.	Cocksfoot	seed	crops	–	irrigation,	disease	management	and	more!
 Phil Rolston & Richard Chynoweth, FAR

12.	Glyphosate	additives	–	do	they	improve	efficacy?
 Matilda Gunnarsson & Phil Rolston, FAR

We are confident that you will leave the event with valuable information to assist you in making 
farm management decisions and improving the economic and environmental performance of 
your crop production systems. Enjoy your day!
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Topics
1 Nitrogen use efficiency – understanding plant requirements. Eric Watson, grower & 

Diana Mathers, FAR.
2 20 t by 2020: past, present, future. Jo Drummond, FAR & Steve Shorter, PGG Wrightson.
3 BYDV – know your enemy. Jo Drummond, FAR.
4 Controlling ryegrass in cereals. Phil Rolston & Matilda Gunnarsson, FAR. 
5 Making the most of data with profit and loss maps. Allister Holmes.
6 Sunflowers – a new crop option? Keith Gundry, Pure Oil & Ivan Lawrie, FAR.

7 Thrips and casebearer – managing pests in red and white clover during flowering. 
Richard Chynoweth, FAR

8 Catch crops and nitrogen leaching? Peter Carey, Lincoln Agritech.
9 Getting soils to stay put. Abie Horrocks, FAR.
10 Soil quality, what you see is what you get! Dirk Wallace & Abie Horrocks, FAR.

11 Cocksfoot seed crops – irrigation, disease management and more! Phil Rolston & 
Richard Chynoweth, FAR.

12 Glyphosate additives – do they improve efficacy? Matilda Gunnarsson & Phil Rolston, FAR.

Morning
9.40am 10.00am 10.30am 11.00am 11.30am 12.00pm 1.00pm

1 1 Sponsors
2 2
3 Welcome 3 Corteva Lunch
4 4
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6 6
7 7 Norwood
8 8
9 9
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11 11
12 12

Afternoon
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1 Sponsors 1
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3 3 Ballance 

Agri-Nutrients
Dinner & 
Drinks4 4

5 5
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Station 1: 11.00am & 4.05pm  

Nitrogen use efficiency - understanding plant requirements 
Diana Mathers, FAR 

Key points 
• Mass balance nutrient budgets can save money, support high yields and provide evidence of 

environmental best practice for audit purposes. 
• A partial nutrient balance (PNB) allows you to calculate the amount of N left in the soil after 

harvest based on grain yields and protein. 

Managing your fertilisers with a mass balance budget for the season is a sensible way of doing things. 
It can save you money, get you good marks for your farm environment plan audit and provide you 
with the confidence to go for a high yield without losing N to the environment. 

A mass balance budget requires two things. First, you need to estimate your likely crop yield, this tells 
you how much N the crop will need. There are several ways to approach this. The conservative and 
safe way, is to think about the long-term average yield you have achieved with your management 
practices and then make your fertiliser management plan for this yield. The more challenging way, is 
to aim high and plan to supply N to reach this yield. If you are aiming high, plan to make within season 
adjustments to your fertiliser plan, either more or less, as you see how the crop is progressing.   

The soil supply of N is another unknown. Soil N tests will provide an estimate of what’s there, but this 
is influenced by the season, so the whole planning process is subject to a number of unknowns, not 
the least being how the season is unfolding.   

If all goes well, your harvest will go to plan and your yields will be what you thought they would be.  
However, if it didn’t, a partial nutrient balance (PNB) indicator can inform your thinking about your 
next steps. PNB is the ratio of the amount of fertiliser N you added to the amount of N that was 
removed in the crop at harvest. This can be worked out relatively easily for grain crops from the grain 
yield and grain protein content, but is a little trickier for seed crops, where most of the N is in the crop 
residue and may not be removed from the paddock.   

For grain crops, the “sweet spot” for the PNB indicator is between 0.7 and 1.0. Values less than 0.7 
indicate low N use efficiency and suggest that the crop did not use all the N you added, maybe because 
it didn’t reach the yield you expected. PNB values greater than 1 indicate that the crop has used all 
the applied N and more, accessing some of its N requirement from the soil supply. This is a really 
efficient use of N. 

PNB values outside of the sweet spot range can alert you to what should be done next. When they are 
either low or high, consider Mineral N testing to check the soil values or use Quick test N strips for a 
quick and cost-effective result. Modify your fertiliser plan so that your next crop is either using up the 
nutrient excess or you are replenishing nutrients to prevent your soils from becoming depleted of 
nitrogen. 

A retrospective analysis of wheat crops grown in the cultivar performance trials at Chertsey between 
2017 and 2019 is shown in Figure 1.  
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Figure 1. Partial nutrient balance (PNB) for different wheat varieties grown under irrigation or as 
dryland crops as part of the cultivar performance trials at Chertsey between 2017 and 2019. Grey lines 
show the threshold for good nitrogen use efficiency in cereals. 
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SustaiN is the ideal fertiliser for your crops, because it’s coated in AGROTAIN® -  
a formula designed to stabilise and retain more nitrogen in your soil*, meaning you can  
optimise the efficiency of the nitrogen you apply while minimising your losses.

If you’re looking for a better return on your investment, better ongoing productivity and a nitrogen 
solution that’s proven better for the environment, SustaiN is always the right nitrogen choice.
*Reduces volatilisation by 50%

Optimise your crop 
with SustaiN
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Station 2: 10.00am & 2.05pm 

20 t/ha by 2020: Past, Present and Future 
Jo Drummond, FAR 

Key points 
• Established in 2012, the 20 t/ha by 2020 programme aimed at increasing farm profitability by 

achieving the highest feed wheat yields in the world.  
• February sown crops reached canopy closure prior to winter, but were prone to lodging and 

did not meet yield potential. 
• By 2015, a late-March “sweet spot” where actual yields were similar to the model, although 

these crops required robust PGR, insecticide and fungicide programmes. 
• New germplasm selected for trials in the final seasons performed well across a range of sowing 

dates, but particularly in mid-late April, where yields exceeded the original model. 
• These later sowing dates can reduce weed, pest and disease pressure and allow for reduced 

management inputs. 
• Future work will focus on achieving productive, profitable systems within environmental and 

regulatory boundaries in the face of growing agrichemical resistance to key weeds, pests and 
diseases. 

The theoretical 20 t/ha target 
Early field research in the 20 t/ha by 2020 project assessed the impacts of extending the growing 
season by bringing sowing dates forward. This was based on the logic that crops sown earlier 
intercept more sunlight, grow more biomass and therefore have a higher grain yield potential 
(Figure 1).  

 
 
 

 

 

Figure 1. Normalised difference vegetative index (NDVI) based on crop modelling by Plant & Food 
Research showed potential yields of 19 t/ha from sowing at the start of February. 

  

Potential yield (t/ha) 

1 Feb: 19.0 
 
1 Mar: 16.9 
 
1 Apr: 15.6 
 
1 May: 15.1 
 
1 Jun: 14.8 
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The 20 t/ha target in practice 
Did the earlier sow date work? The short answer is no. For a wheat crop to achieve early sowing yield 
potential it needed to have good standing power, a long growing season with a slower rate of 
development and excellent disease resistance. Early trials found February sown crops could 
accumulate 3 t/ha dry matter before winter, but the resulting bulky crop was prone to lodging and 
highly susceptible to disease. By 2015, trials identified a late-March ‘sweet-spot’ with yields around 
16.0 t/ha (Figure 2), however robust PGR, fungicide and insecticide programmes were needed to 
maximise yield.  

 
Figure 2. Normalised difference vegetative index (NDVI) for wheat sown at 150 plants/m2 at Leeston, 
Canterbury, 2014. 

By 2017, results showed that the highest grain yields were actually achieved from April sowings, 
although the late-March ‘sweet spot’ was still apparent at some sites, and promising yields were 
achieved with early-March sowings. From 2018, the focus shifted to identifying germplasm with 
potential to produce high yields at early sowing dates. In reality, these varieties also performed well 
at mid-late April sowing dates. The combination of cultivar genetics and perfect conditions through 
grain fill in the 2019-20 season contributed to the highest yields of the programme with individual plot 
yields of over 18 t/ha and cultivar yields of 17.7 t/ha from an April 24th sowing date (Table 1). Similarly, 
high yields were achieved across autumn wheat cultivar performance trials and the world record of 
17.4 t/ha was achieved from a mid-April sowing date. This later sowing date also gave greater input 
management flexibility, with reduced weed, pest and disease pressure compared to very early sowing 
dates. 
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Table 1. Yield (t/ha) of autumn sown wheat cultivars at Leeston, 2019/20. 

Cultivar Mid-April Late April 
Graham 15.39 16.78 
KWW83 16.36 17.70 
FAR A 14.74 16.63 
Reflection 15.50 16.77 
Wakanui 14.00 15.61 
Mean 15.20 16.70 
Fpr 

  

Cultivar 
 

<0.001 
TOS 

 
<0.001 

Cultivar x TOS 
 

0.136 
LSD (p=0.05) 

  

Cultivar 
 

0.49 
TOS 

 
0.37 

Cultivar x TOS 
 

0.81 
CV (%)   3.8 

 
2020 is now drawing to a close and 20 t/ha remains as elusive as ever, so we have to ask, were these 
attempts to push production to the limit worth the effort? While we learned that very early sowing 
dates weren’t the answer, we also learned that new germplasm is capable of producing yields in excess 
of the early model predictions for mid-late April sowing dates. These later sowing dates can reduce 
weed, pest and disease pressure and provide the opportunity to reduce management inputs. 

The question we now need to ask is what does growing cereals look like in 2030? In short, the 
production goal posts have shifted. While it still makes sense to aim for the highest possible yields, 
those yields must be achieved within environmental and regulatory boundaries. Is it possible? Can the 
arable industry have its cake and eat it too? This all depends on farmer’s ability to measure, monitor 
and genuinely implement good management practices, which is where FAR can help to demonstrate 
that efficient, sustainable systems need not compromise profitability. 
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BYDV: Know your enemy   
Jo Drummond, FAR 

Key points 
• Monitoring crops using sticky traps and direct searching for aphids and beneficial insects form 

the basis of an IPM approach and can be used to guide decision making. 
• When considering an IPM approach remember the following: 

o Weather: aphid numbers are influenced by weather conditions 
o Aphids: the number of aphids and the ratio of aphids to beneficial species. 
o Natural predators and parasitoids: can do the job for you!  
o Cultural control: time of sowing 
o Chemical control: selective chemistry to protect beneficial species 

• Insect identification can be challenging, but with a bit of practice and magnifying glass, you 
can determine friend from foe. 

• FAR is here to support growers wanting to try IPM. 

Integrated BYDV management  
Integrated pest management is a flexible approach to aphid management that combines the use of 
natural predators and parasitoids with cultural controls and selective chemistry. There are some 
challenges to overcome when implementing IPM: where to start, figuring out what you’re looking at 
and trusting your own decision making.  

When starting IPM, start small, monitor a paddock or two and compare it to your conventionally 
managed paddocks. Keep an eye on weather conditions that lead to rapid changes in aphid numbers. 
Aphid numbers increase in warm, dry conditions, and decrease in wet, cold and windy conditions. 

The key times to monitor aphid and beneficial species are as the crop approaches GS21, when seed 
treatments typically run out, and again as the crop approaches GS31 in the spring. During these risk 
periods, monitoring is typically undertaken fortnightly, but monthly monitoring during the winter is 
sufficient. FAR trials monitor aphid and beneficial insect populations through the winter until around 
two weeks after GS39.  

When trapping and direct searching, spend some time familiarising yourself with what to look for. 
Sticky traps contain a lot of “noise” and the vast majority of insects trapped are benign, so the trick is 
knowing friend from foe and what can be forgotten. In addition, while identifying live bugs is quite 
easy, “bug splats” (Figure 1-2) can be almost indecipherable until you get your eye in. It is important 
to note that there is no “aphid threshold” and decision making relies on the ratio of aphids to 
beneficial aphid predators and parasitoids. Any decision to apply insecticide should consider the 
impact insecticide may have on beneficial species. 
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Station 3: 10.30am & 2.35pm 

 

a.  

 

 

 

b. 
  

 

 

c.   

Figure 2. How to identify a) hoverflies, b) parasitic wasps and c) brown lacewings on sticky traps. 
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Friend, Foe or Forget? 

 
1. 
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  Station 4: 11.30am & 4.35pm 

Ryegrass control in cereals 
Phil Rolston and Matilda Gunnarsson (FAR) and Chris Buddenhagen (AgResearch) 

Key points 
• Herbicide resistant ryegrasses are becoming more common and are difficult and costly to 

manage. 
• Integrated weed management (IWM) is the best approach for both prevention and 

management of herbicide resistance. 

Herbicide resistance in ryegrass 
Herbicide resistant ryegrasses (both annual and perennial) are being detected in cereals sprayed with 
herbicides that normally control ryegrass. If a few survivors in one year are allowed to re-seed, the 
problem can quickly multiply, as some growers have found out. The pathway to recovery and staying 
on top of the problem, once it occurs, is long and costly. 

How bad is the problem?  
As part of the AgResearch-led MBIE Managing Herbicide Resistance programme, FAR has carried out 
two surveys, one in Selwyn (2019) and the other in South Canterbury (2020). Herbicide resistant 
ryegrass was detected in 20% of the fields surveyed in Selwyn and in 35% of those surveyed in South 
Canterbury. In South Canterbury, ryegrass seed was collected from plants in cereals on 26 out of the 
37 farms visited; with seed collected in either one or two fields in each farm. The seeds were 
germinated in the AgResearch greenhouse and sprayed with two group A herbicides and two Group B 
herbicides (Table 1). The two Group A herbicides tested are used to control grass weeds in non-cereal 
parts of the rotation, while the two Group B herbicides are used in cereals for grass weed control.  

Table 1. Ryegrass with herbicide resistance (HR) or partial resistance (1-20% of plants died) and nil 
resistance, from fields tested to-date from in South Canterbury in January 2020.  

Herbicide 
Group 

Herbicide 
  

No. fields 
tested 

Fields with 
HR 

Partial HR 
(1-<20% plants surviving) 

Nil 
  

A Clethodim 14 2 1 11 

A Haloxyfop 29 12 3 14 

A Pinoxaden 28 14 3 11 

B Iodosulfuron 28 12 5 11 

Where did the resistant ryegrass come from?  
The most likely answer is from repeated usage of the same herbicide or others in the same group. 
Group A and Group B resistance in grasses, including ryegrass, has occurred in many parts of the world. 
In Australia, the problem of herbicide resistance has become so wide-spread and across so many 
herbicide groups that they refer to it as “alphabet resistance” and most of the issues can be traced to 
the frequent use of the same herbicide group. In some cases, the resistant seeds may have arrived on 
the farm via a seed line for multiplication or via contractor’s machinery. 

Managing to avoid herbicide resistant ryegrass in cereals  
An integrated weed management (IWM) approach is required, using a wide range of approaches to 
avoid the problem, or if it has been identified, to manage the problem. 
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herbicides (Table 1). The two Group A herbicides tested are used to control grass weeds in non-cereal 
parts of the rotation, while the two Group B herbicides are used in cereals for grass weed control.  

Table 1. Ryegrass with herbicide resistance (HR) or partial resistance (1-20% of plants died) and nil 
resistance, from fields tested to-date from in South Canterbury in January 2020.  

Herbicide 
Group 

Herbicide 
  

No. fields 
tested 

Fields with 
HR 

Partial HR 
(1-<20% plants surviving) 

Nil 
  

A Clethodim 14 2 1 11 

A Haloxyfop 29 12 3 14 

A Pinoxaden 28 14 3 11 

B Iodosulfuron 28 12 5 11 

Where did the resistant ryegrass come from?  
The most likely answer is from repeated usage of the same herbicide or others in the same group. 
Group A and Group B resistance in grasses, including ryegrass, has occurred in many parts of the world. 
In Australia, the problem of herbicide resistance has become so wide-spread and across so many 
herbicide groups that they refer to it as “alphabet resistance” and most of the issues can be traced to 
the frequent use of the same herbicide group. In some cases, the resistant seeds may have arrived on 
the farm via a seed line for multiplication or via contractor’s machinery. 

Managing to avoid herbicide resistant ryegrass in cereals  
An integrated weed management (IWM) approach is required, using a wide range of approaches to 
avoid the problem, or if it has been identified, to manage the problem. 
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Crop rotations 
The risk of herbicide resistance increases when crop rotation options are limited. Crop rotations 
provide the opportunity to use other herbicide families to control ryegrass; e.g. propyzamide (Kerb™ 
or Polka™), a Group K1 herbicide, can be used in legume and brassica crops; triazines or urea 
herbicides (group C) can be used in maize or peas; and trifluralin, a Group K1 herbicide, can be used 
when establishing some crops. Mixing spring crops with autumn crops can increase control options. 

Widening the herbicide groups used in cereals 
The autumn barley trial at FAR’s Chertsey site has treatments which have added the Group K1 
herbicide Stomp® (pendimethalin) or one of the Group C herbicides, IPU (isoproturon), Karmex® 
(diuron) and Gardoprim® (terbuthylazine) to either Firebird® (Group F1+K3) or Sakura® (Group K) 
treatments to widen their ryegrass control. Keeping track of herbicide groups used in a field can be a 
challenge. ProductionWise® has a very good tool for recording and displaying herbicide group usage 
by field and year. 

On-farm biosecurity 
Be aware of the ways grass seed can enter your farm, e.g. in hay/straw, hay balers and on mud 
adhering to machinery, and take steps to minimise the potential risk.  

Rogueing 
Remove or spot-spray any herbicide survivors before they set seed. 

Permanent grazed pasture  
If the herbicide resistance problem is serious, it may be necessary to take fields out of production and 
graze them for five years to prevent seed head production.   
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Managing paddock variability using profit and loss (P&L) maps 
Allister Holmes 

Key points 
• Profit and loss maps identify non-profitable areas of paddocks using geospatial yield data. 
• The overall profitability of a crop increases if non-profitable areas are removed from 

production through the use of management zones. 
• Other benefits such as an increase in nutrient-use-efficiency and a reduction in the risk of 

nutrient loss, leading to improved OverseerFM budgets, can result from removing poorly 
performing areas from production.  

• Non-profitable areas can be used for other purposes e.g. lower input crops, or as headlands. 

Crops often perform better in some areas of their paddocks than others and growers often manage 
those crops or paddocks accordingly. This talk gives an example of a geospatial P&L map in different 
crops, and outlines the potential benefits of managing crop production using management zones.  

A management zone (MZ) is a sub-region of a paddock that performs similarly, and for which a single 
rate of a specific crop input is appropriate. Multi-year P&L maps allow paddocks to be divided into MZ 
that consistently generate profit or loss. Spatial (within the paddock) and temporal (season to season) 
variability can have a significant effect on crop development, yield and profitability.  

Three years each of maize and wheat yield data from a 9.2-hectare sample paddock in Manawatu/ 
Rangitikei were analysed to see how P&L maps can be generated from both single year and multi-year 
harvest data. The P&L maps were produced by calculating the income from the yield at each geospatial 
data point and deducting variable costs, such as crop establishment or fertiliser application.  

 

 

 

 

 

 

Figure 1. Normalised yield maps for the sample paddock, Manawatu / Rangitikei region, giving three-
year averages for wheat (left; 2008, 11, 13) and maize grain (right; 2007, 09, 12). 

Based on the three years of data for each crop, maize yields were more stable than wheat yields. 87% 
of the paddock yielded within ±10% of the mean yield for maize, while only 59% of the paddock yielded 
±10% of the mean yield for wheat. The lower-yielding wheat and maize zones overlapped (Figure 1). 
The conversion of this data into multi-year, geospatial P&L maps for each crop showed relative 
profitability was similar across the paddock for both the maize and wheat grain crops.  

If a 1.5-hectare MZ, representing 16% of the total cropping area of the paddock, is created along the 
northeast boundary of the paddock, it can be calculated that this averaged a loss of more than $250 
per hectare per year. Removing the poorly performing 1.5-hectare MZ from production increased the 
gross margin of the crop by over 33% (Table 1).  
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Table 1. Average relative yield and gross margins for a Manawatu/Rangitikei sample paddock, the non-
profitable MZ removed from production, and the remaining cropping area. Based on geospatial yield 
data from three years each of maize grain and wheat between 2007 and 2013.  

 Original Paddock 
Area of paddock 
remaining in production 

Non-profitable 
Management Zone 

Area (ha) 9.2 7.7 1.5 
Normalised Yield (%) 100% 105% 74% 
Gross Margin ($/ha) $396 $530 -$267 
Gross Margin (total) $3,663 $4,063 -$400 

 
Other benefits of removing poorly performing MZ from production 

Reduce risk of nitrogen losses 
Addressing low yielding areas identified by P&L maps can also provide environmental benefits. The 
amount of nitrogen removed by a crop is directly related to yield, so more nitrogen will be removed 
from areas where the yield is high than from an area where yield is low.  

Reduce cost of production 
The cost of crop inputs is not wasted on unprofitable area. 

Mitigate soil compaction; and sediment and phosphorous loss 
Excluding poor-performing soils from crop production can also reduce the risk of sediment and 
phosphorous losses from this area. This area can sometimes be used as a headland to avoid crop 
machinery turning on the production area. 

Managing non-profitable management zones in your paddock 
1. Walk the field to see if the patterns result from any intrinsic feature, such as a headland.  
2. If the headland is compacted, deep ripping may help remedy the issue.  
3. Alter the paddock boundary to exclude the loss-generating area. Consider using the area to 

grow lower cost crops such as pasture for grazing or hay, convert it to a headland, thus 
reducing potential for compaction and potentially mitigating sediment loss. 

Site-specific management practices also support environmental best practice. For example, matching 
nitrogen fertiliser application to the varying crop nutrient requirements across the paddock will reduce 
the risk of associated nitrogen loss via leaching or volatilisation.  

What is involved in generating and using P&L maps?  
Several steps are involved in generating and using P&L maps for a typical paddock:  

• Obtain geospatial yield data for your crops. 
• Calculate geospatial gross margins for a crop from geospatial yield data. 
• Combine and compare geospatial gross margins from multi-year harvests. 
• Define management zones that consistently produce different returns.  
• Decide what to do in each of these management zones to enhance profitability. 
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High oleic sunflower  
Keith Gundry, Pure Oil and Ivan Lawrie, FAR 

Key points 
• High oleic sunflower oil is recognised by consumers for its quality and a range of health 

benefits. 
• In 2017, a range of high oleic sunflower hybrids were imported from France.  
• Hybrid ‘Idillic’ has performed the best in initial trials at FAR’s Kowhai Research Site (Lincoln), 

with sowing dates ranging from late October to mid-December. 
• Current research is focused on establishment techniques and pest management. 

Consumer demand for high oleic acid sunflower oil 
In 2017, FAR and Pure Oil NZ identified an opportunity to diversify the oilseed production for 
Canterbury and other regions. The choice to go to high oleic acid sunflower hybrids rather than 
standard types was a response to consumer demand for a high-quality product with health benefits 
both for domestic and industrial use.  

Internationally, sunflower grows well in temperate regions where wheat, barley and maize are grown. 
Hybrids suitable for New Zealand conditions were selected and imported from France by Pure Oil NZ.  

FAR trials of imported hybrids and commercial yields 
In 2017, a trial was undertaken at the Kowhai FAR Research site at Lincoln in which two imported 
hybrids, ‘Idillic’ and ‘Baltic’, were sown at 45 cm row spacings at four different timings; 26 October, 8 
November, 22 November and 6 December. 

The trial showed that there was no difference in yield between times of sowing 1, 2 and 3 but that 
there was a significant decrease in yield for time of sowing 4, for both hybrids. ‘Idillic’ had a 
significantly higher yield than hybrid Baltic (3.74 versus 3.16 t/ha). There was no interaction between 
sowing date and hybrid.  

Table 1. Seed yield (t/ha) of high oleic acid sunflower hybrids ‘Baltic’ and ‘Idillic’ sown on four sowing 
dates at FAR’s Kowhai research site in Lincoln in 2017-18. 

Treatment Sowing Date 
Seed yield (t/ha) 

Baltic Idillic 

1 26 Oct 3.59 4.01 

2 8 Nov 3.65 4.59 

3 22 Nov 3.49 3.93 

4 6 Dec 1.91 2.42 

mean  3.16 3.74 

Hybrid P value 0.003 
Hybrid LSD (p=0.05) = 0.55 t/ha 
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Commercial field data from Pure Oil NZ indicated that hybrid Idillic had a greater yield (approximately 
0.5 T/ha regardless of sowing dates) than hybrid Baltic in the 2017-18 and 2018-19 seasons. In the 
2019-20 season, Pure Oil NZ harvested 300ha of high oleic sunflower, up from 65ha in the first season. 
Current average yields for the commercial crops are 2.5 t/ha. 

Sunflower agronomy trials 
With support from the MPI SFF Food Products for the Future project we are continuing to explore 
aspects of crop agronomy that can maximise yield. These include plant density, appropriate plant 
nutrition and, in particular, bird damage at emergence and crop maturity. Trial sites have been 
established in Canterbury and Manawatu.  

2020 trials 
On 31 October 2020, 6.5 hectares of the hybrid Idillic were established 
at the Kowhai Research Site. Planting rates ranged from 70,000 to 
110,000 plants/ha. The crop was sown using a Horsch precision planter 
and 150 kg/ha of DAP on a conventionally cultivated seedbed. Trifluralin 
herbicide was applied and incorporated pre-sowing. Exclusion cages 
were set up to measure the effects of birds and rabbits on plant 
establishment across the different planting rates.  

The demonstration plot at Chertsey Arable site explores the option of 
strip-till planting. The plot was planted on 6 November 2020 at a rate of 
80,000 plants/ha.  
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Thrips and casebearer - managing pests in red and white clover during flowering 
Richard Chynoweth, FAR 

Key points 
• Thrips can build up large numbers in both white and red clover, growers need to monitor for 

these from early flowering onwards by shaking flower heads onto paper and looking for larvae 
and adults.   

• Clover casebearer adults fly from October to January and lay eggs on newly emerged flowers, 
growers should monitor crops from early January for signs of damage. 

Clover casebearer moths  
Red clover casebearer moth (RCCB) was first identified in Canterbury 
red clover seed crops in January 2017. During the summer of 2017-
18, it was identified in fields from Southland to Wairarapa, and as 
such, it is likely to have been present for some time.  White clover 
casebearer moths (WCCB) have been present since the 1920s. 

Both casebearer moths (Coleophora spp.) are about 8 mm long. The RCCB moth's principal host plant 
is red clover, although it has occasionally been reported in other clover species (including white clover 
and hare’s-foot trefoil). WCCB is usually only found on white clover. 

Lifecycle 
RCCB overwinters as a mature larvae, typically near the soil surface or in leaf litter. The larvae then 
pupate and emerge as adults the following spring/summer. Eggs are laid by female moths at the base 
of florets and the larvae feed on developing seeds in the florets over summer from inside their ‘case’ 
(Figure 1). The first signs of low-level damage are holes in individual red clover florets.  

A number of parasitoids already present in New Zealand will attack Coleophora spp. in white clover, 
and may attack RCCB. Predator insects (lacewing, damsel bug and hoverfly) were common in red 
clover fields last year and may have reduced RCCB larvae numbers.  

 

  
Figure 1. Case containing a feeding red clover casebearer moth (a) and the typical ‘hole’ type 
damage seen (b) from feeding damage. 
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Insecticides registered for the control of casebearer in clover seed crops are dichlorvos (Divap®, 
Nuvos™) and tau-flavate (Mavrik®), alternative products possibly include, Sparta™, Exirel®, Movento® 
(spirotetramat), Dipel® (Bt) and Minecto™ Star (Chess®/Exirel).  

Action 
Monitor flowerheads from January onwards by pulling florets apart and examining for anything that’s 
‘out of place’ e.g. a mature floret in a young seed head (Figure 1) is a sure sign something is wrong.  
However, often it’s the caterpillar frass (poop), that will be seen first inside flowerheads followed by 
the characteristic feeding ‘hole’ in the side of a floret. 

Thrips 
Red clover thrip (Haplothrips niger) can be found on red clover seed crops in numbers up to 168 per 
flowerhead (Figure 2). Red clover thrips belong to the sub-order Tubulifera, while other common 
thrips in New Zealand (e.g. onion thrips and flower thrips, belong to the sub-order Terebrantia). Thus, 
they have differences in life cycle and development timings compared with other common thrips.  

Thrips are generally a larger problem in second and third-year crops where the population has been 
allowed to build up in/from previous seasons. 

Onion thrips (Thrips tabaci) and flower thrips (Thrips obscuratus) are more generalist feeders and have 
been found in large numbers in some clover seed crops, particularly white clover. Generally, the larvae 
of onion thrip is a yellowish/translucent colour and is very hard to find without a microscope (Figure 
2). Onion thrip has the potential to be more damaging than the red clover thrip.  

Lifecycle 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Red clover thrip larvae on a pollinated red clover flowerheads (a) and red clover thrip larvae 
(red) compared with the onion thrip larvae (pale yellow) (b). 

The red clover thrip larvae overwinter in crop residue, often inside hollow stems. Toward the end of 
spring, larvae emerge and pupate into adults. Adults commonly emerge during November. The 
females then lay one or two eggs per day, for several weeks. This spreads the hatching of the new 
generation over a long period and there is no sharp increase in numbers. The egg incubation period is 
approximately 12 days but is temperature dependent. The newly hatched larvae are red, avoid light 
and feed in protected parts of the flowerhead. These new season hatchlings commonly pupate in 
January and emerge as adults in February. The adults of this second generation continue to lay eggs 
until at least late March, this second generation of larvae cause the main damage in red clover seed 
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crops. As seed heads dry nearing harvest, larvae move down the stem in search of food, thus remain 
largely unaffected by the harvesting process.   

Onion and flower thrips usually fly into white clover crops as flowering begins, they then multiply 
quickly with one generation every 7 – 14 days. 

Damage 
Adult thrips concentrate on newly opening flowers as this is where they deposit eggs. Their feeding 
resembles scarifying on floral tissue, and, in severe cases, can lead to a reduction in seed set. Adults 
also feed on the new, soft green ovary of a developing seed. Since larvae often hatch after pollination 
has occurred, they feed on the green seed pod causing damage to it (Figure 3). Seed pod damage can 
lead to shrivelled seed.   
 

 

Figure 3. Damaged red clover floret caused by the rasping mouthpieces of thrip (a) and combined 
casebearer and thrip damage (b). 

Action 
Growers should monitor thrips by collecting a number of flowerheads and ‘hitting’ these against an 
appropriate, coloured background for the expected target species. White works well for Red Clover 
thrips where the adults are black and the larvae are red while green, brown or black is better for the 
translucent onion thrip larvae while white works well for the black adults. 

Control 
Controlling thrips is difficult due to their location inside the flower head, the proximity of other 
pollinators limiting the timing and chemistry available and the general ability of onion and flower 
thrips to develop resistance. Insecticide options include tau-flavate (Mavrik®) and possibly Movento® 
(spirotetramat).  
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Catch crops: Creating win:wins for farmers and the environment 
Peter Carey (Lincoln Agritech), Shane Maley and Brendon Malcolm (Plant & Food Research) 

Key points 
• Early establishment of a cereal catch crop, even in winter, is the key to success. 
• Oats has proven the most robust and reliable catch crop for Canterbury with dry matter (DM) 

yields in late November/early December typically ranging from 7-12 t/ha if sown by mid-
August. 

• Direct drilling the catch crop is preferred but some minimum tillage may be required on 
pugged paddocks to prepare a suitable seed bed (e.g. after fodder beet). 

• Soil mineral-nitrogen (N) can be variable after grazing so it’s important to monitor the N status 
of the catch crop to ensure maximum yield and quality. 

• Mixes with Italian ryegrass (using oats) have been found to be a good combination for those 
wanting to speedily re-grass paddocks after harvest. 

Introduction 
Winter forage grazing is recognised as having a large potential for nitrate leaching loss, especially in 
the free-draining soils of Canterbury. Winter forage paddocks after grazing have traditionally been left 
bare prior to pasture renewal or sowing of another fodder crop in late spring/summer. With nitrate 
leaching losses from wintering systems measured as high as 180 kg N/ha (range 50–180 kg N/ha), 
reducing these is important for ground and surface water quality.  

Catch crops sown after winter grazing can take up significant quantities of N and reduce N leaching 
losses by as much as 40-50%. Now in the third year of a 3-year Sustainable Farming Fund (SFF) project, 
researchers from Lincoln Agritech and Plant & Food Research have shown that sowing catch crops on 
commercial dairy farms during winter is not only possible, but profitable, with few downsides. We 
discuss some of the lessons learnt over the last 3-years and how to maximise success with catch crops. 

Canterbury trials 
Six research trials were conducted in Canterbury 2018-19 over three commercial dairy farms in winter 
forage paddocks at Te Pirita, Hororata and Mt Somers. Trials compared tillage method (direct drill vs. 
minimum till), crop species selection (Italian ryegrass (RG), triticale or oats) and crop mixes (oats vs. 
oats/Italian RG).  

 

Catch crop species trial (2018) at Te Pirita (1st year kale after pasture) showing from left-to-right; Italian 
RG, triticale, oats and fallow treatments (Oct 10). 
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Methods 

Tillage trials: treatments were fallow (no crop), direct drill or minimum till (sufficient to prepare 
adequate seed bed). 

Catch crop species trial: fallow, oats, triticale or Italian RG (minimum till). 

Mixes trial (2019): oats-only vs. oats/Italian RG (overlaid on tillage trial). 

Sowing dates ranged from 7 July to 3 September. 

Targeting 300 plants/m2 (oats, triticale 110 kg/ha; Italian RG 20 kg/ha; mix- oats 80 kg/ha/Italian RG 
20 kg/ha). 

Measurements were performed for:  
• Yield (DM; up to three times over the season) 
• Plant N uptake (kg/ha) 
• Soil available mineral-N (min-N); start and finish (0–60 cm max depth). 

Results 
Good yields (range 7-12 t DM/ha) were typically achieved for most catch crop trials by the green-chop 
silage stage (early-to-late November), especially where drilling occurred by early August, and the N 
status of the crop was monitored (Table 1). 

Available soil mineral-N decreased for all catch crop treatments, but under fallow available soil-
mineral N values often increased as shown in Figure 1. Nitrogen uptake by the crop could exceed 200 
kg N/ha (Figure 2), N that might otherwise have been potentially lost from the system in nitrate 
leaching. 

Table 1. Dry-matter (DM) yield, N uptake and gross profit margin (GPM) for Canterbury catch crop 
trials (2018-19). Colour-coded values denote low or high end of the range for oats-only treatments. 

Year Site Forage Tillage 
Start 
date 

Harvest 
date 

Yield 
(t DM/ha) 

N uptake 
(kg N/ha) 

GPM 
($/ha) 

2019 

Te Pirita 1 ex-kale 
Min. till Aug 

7 
Nov 
8 

8.8 136 1575 
Direct drill 7.4 103 1505 

Te Pirita 2 
ex-fodder 
beet 

Min. till Sep 
3 

Dec 
5 

6.9 118 1125 
Direct drill 4.7 80 855 

Mt Somers ex-kale 
Min. till+40 N Jul 

13 
Nov 
20 

8.3 64 1384 
Direct drill+40 N 4.8 52 789 

2018 

Hororata 1 ex-kale 
Min. till Jul 

7 
Nov 
8 

10.4 363 2040 
Direct drill 9.6 177 2100 

Hororata 2 
ex-fodder 
beet 

Min. till Aug 
5 

Nov 
8 

7.5 184 1401 
Direct drill 7.3 165 1611 

Te Pirita ex-kale 
Italian ryegrass 

Jul 
13 

Nov 
20 

5.9 158 973 
Triticale 10.1 205 1967 
Oats 12.1 234 2551 
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Figure 1. Soil available mineral nitrogen (AMN) for Te Pirita (2018) species trial: Pre-drill and post-
harvest. Number above bars are total AMN for both depths. 

 

 

Figure 2. Dry-matter (DM) yields and N uptake for three winter-sown catch crop species at Te Pirita 
in 2018 (1st year-kale after pasture). 
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Key findings 
• Oats generally proved the best performing crop (up to 12 t DM/ha), but triticale is worth 

considering for whole crop silage.  
• Gross profit margins averaged $1500/ha (range $800-$2500/ha; assuming a value of $0.25/kg 

DM as standing feed) but higher margins were more common where the catch crop was sown 
early and the crop had enough N. 

• Minimum-till generally increased DM yield compared with direct drilling, through increased N 
mineralisation, but potentially at the expense of soil organic matter. If conditions allow, it is 
preferable to direct drill catch crops to reduce potential additional N losses during crop 
establishment.  

• Monitor catch crops for N deficiency, as low initial available min-N generally means low N 
uptake, affecting catch crop quantity and quality. This is more likely after several years 
sequential cropping, as less N is mineralised than if newly out of long-term pasture (more N 
mineralisation to supplement growth). 
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Getting soils to stay put 
Abie Horrocks, FAR 

Key points 
• Soil runoff is a risk to the environment, because it can reduce water quality, and to the farm 

business, because it represents a loss of topsoil. 
• The ability to accurately measure soil losses via runoff is necessary to understand the potential 

benefits of management practices, e.g. setbacks, that can reduce those losses.  
• Good Management Practices for Setback Strips on Cropping Farms is quantifying sediment 

losses from cropping paddocks in Canterbury, South Canterbury and Hawke’s Bay. 
• In-paddock good management practices are key and are the starting point from which soil 

should be managed to reduce runoff.  

Good management practices to support freshwater quality and resilience of your soil 
The national focus on water quality has been highlighted by the release of the Freshwater package. A 
common theme in regional plans and consents is a requirement for farmers to demonstrate the 
application of Good Management Practices (GMP) to reduce their environmental footprint. 

Soil runoff into waterways is of particular concern. Farmers are expected to manage their businesses 
to minimise direct and indirect losses of sediment and nutrients to the water, and to maintain or 
enhance soil structure, where agronomically appropriate. Farm Environment Plans will be required to 
identify practical, targeted actions to deliver on the relevant risk mitigations.  

This talk will cover: 
1) The preliminary findings from the current SFF project-Good Management Practices for 

Setback Strips on Cropping Farms, which is quantifying sediment loss from cropping paddocks 
at three sites; Canterbury, South Canterbury (Figure 1) and Hawke’s Bay.  

2) In-paddock good management practices to get soils to stay put. 

 

Figure 1. Established plots and setbacks in South Canterbury. 
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The use of setbacks for sediment control 
Setbacks from waterways are an accepted mitigation for sediment control on cultivated ground, but 
there are concerns about the permanent economic loss of productive cropping ground when setbacks 
are established. The Don’t Muddy the Water Erosion and Sediment Control App (located on the 
Vegetable Research and Innovation Board website) models erosion and sediment loss rates based on 
variables such as slope, soil type and location, for mitigations such as different buffer widths (Figure 
2). One of the aims of the Good Management Practices for Setback Strips on Cropping Farms project 
is to calibrate such calculations for cropping farms. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Modelled reductions in sediment loss based on width of buffer (m). 

Management practices to reduce runoff 
Reduced tillage practices, such as strip tillage and direct drilling, the use of strategic grazing and careful 
management of critical source areas can reduce losses of soil and phosphorous in surface run-off by 
80-90%. In reality, a customised flexible approach that fits the farm will deliver the best outcomes for 
the farm and the environment, because the biggest environmental losses may come from a small 
proportion of the farm and risks will differ from farm to farm. 

The importance of organic matter 
Organic matter (which is on average 58% C) is positively correlated with soil structure, aeration, water 
infiltration and water storage, all of which enhance soil function. There are many ways to build and 
maintain soil organic matter and there is no one size fits all. An integrated approach is key to maximise 
the range of tools in the toolbox that best fit your farm. 

Cultivation and above and below ground organic matter returns significantly influence on soil physical 
properties, such as aggregate size and stability, infiltration rates, and permeability. These affect soil 
erodibility and soil hydraulic properties, which in turn affect runoff and erosion.  

Cover crops have been identified as an effective way of returning organic matter via living roots into 
the system (living roots are 2-13 times more efficient than litter inputs in forming the slow-cycling and 
fast-cycling soil organic matter pools). Cover crop trials in New Zealand have demonstrated an 
improvement in soil aggregate size and stability which, by inference, should reduce soil erodibility and 
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year after year. Suppliers 
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By adding a Harvest Maxi-
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you can have guaranteed 
drying performance with 
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CHC GAS HEATERS
Available to match all 
sizes of fan units. Fully 
automatic gas fired, with 
computerised control. 
Single and double units 
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DRIVE-OVER 
DRYING FLOORS
Also air tunnels, fans 
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sizes suitable for all 
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Q-SAGE AIR SCREEN 
CLEANERS
Can be supplied in a 
variety of sizes to suit 
application. Screen 
decks can be sized to 
accept existing sieves.
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erosion. For example, results from a preliminary investigation into the value of alternative maize grain 
systems with winter cover crops at FAR’s Northern Crop Research Site demonstrated that after just 
one year, a system that includes cover crops will have improved aggregate stability, compared with a 
conventional system with a winter fallow.  

At the Chertsey Establishment Trial (comparing inversion, non-inversion, no-tillage establishment 
methods) the no-tillage plots have greater surface soil C and as a result, also have better soil aggregate 
stability (Figure 3). The aggregate stability results were also supported by the visual assessment of the 
soil (structural condition score) which was significantly greater under no tillage.  

 

Figure 3. Soil aggregate stability (mean weight diameter) to 0-7.5cm for the establishment (inversion, 
non-inversion and no-tillage) treatments in the Chertsey Establishment Trial, Mid Canterbury, 2004-
2020. Horizontal red line represents national target. Error bars represent LSD 5%. 

Recording good management in Farm Environmental Plans 
Identifying the physical and biophysical characteristics of the farm at highest risk of soil loss is 
important and a starting point for appropriate management. The process of demonstrating you 
understand the risks and have mitigation plans in place will increasingly need to be outlined in Farm 
Environment Plans. 
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Soil physical quality – what you see is what you get 
Dirk Wallace and Abie Horrocks, FAR  

Key points 
• Maintaining soil physical quality allows you to make the most of water. 
• Establishment practices that maintain soil structure enhance the soil’s ability to transfer water 

to the root zone and hold it there. 
• Soil physical quality can be improved by minimising loss of structure through cultivation and 

maximising returns of organic matter. 

What is soil physical quality? 
On an arable farm, a soil with good physical quality will resist erosion (wind and water) and take full 
advantage of incoming water by i) quickly getting it from the surface to where the roots can use it and 
ii) providing spaces for excess water to be held to support crop growth throughout the season. A good 
quality soil will contain a range of aggregate sizes, have visible soil pores and appear to have a nutty 
structure. 

Assessing soil physical quality 
Numerous visual soil assessment methods have been developed in order to monitor soil quality on-
farm. Abie Horrocks from FAR has targeted the most relevant indicators for cropping farm soils in the 
mini visual soil assessment (mini VSA). It involves carrying out three quick tests to assess structure 
and porosity, turbidity and earthworms. Recording observations is also encouraged – how does it feel 
when you dig? What does it look like? When it comes to soil quality, often what you see is what you 
get. 

Improving soil physical quality 
Improving soil physical quality requires a consistent and targeted approach combined with a 
monitoring plan to assess progress. Soil aggregates are slow to build but quick to destroy, so less 
intensive tillage practices are useful for maintaining soil aggregates and pore spaces. Recent sampling 
from 0-7.5 cm conducted at the Chertsey Establishment Trial suggests a trend of greater soil water 
holding capacity (the soil’s full point) as tillage intensity reduces (Figure 1) in both irrigated and dryland 
systems; water holding capacity was greatest in no-till followed by non-inversion and inversion. These 
differences are also evident at greater depths; soil water content monitoring using a neutron probe 
to 50 cm through 2019/2020 (Figure 2) determined that no-till plots consistently had more water 
available in the root zone than inversion plots.  

Increasing the input of organic matter to the soil can also improve soil physical quality. Inputs can be 
increased through the use of restorative sequences in your rotation or the inclusion of cover crops 
between sequences. Other options include direct inputs of organic matter rich materials such as 
composts and manures to provide both nutrients and organic matter. A recent FAR funded PhD study 
identified that incorporating high rates (150 t/ha) of organic matter, such as compost, could increase 
the amount of plant-available water in the root zone (to 50 cm depth) by 10 mm compared with a 
conventionally cultivated soil. 
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Figure 1. Water holding capacity (0-7.5 cm) between dryland and irrigated establishment practices 
measured July 2020. Error bars represent LSD 5% between establishment treatments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Soil water content through 2019/2020 monitored using neutron probe to 50 cm depth. 
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Cocksfoot seed crops – irrigation, disease management and more! 
Richard Chynoweth and Phil Rolston, FAR 

Key points 
• Seed yield of cocksfoot is reduced by water stress with mechanisms similar to other grasses. 
• Many “black spot” diseases are common on the leaves of cocksfoot, but it is unclear how these 

influence final seed production. 
• Rust (Uromyces dactylidis) and Pseudomonas can infect the seed head and stem, and these 

appear detrimental to seed yield.  
• Potentially, Pseudomonas could be spread by overhead irrigation. 

Irrigation 
Observations in Oregon and New Zealand suggest cocksfoot seed crops are vulnerable to moisture 
stress. Irrigation trials established at the FAR Chertsey site in the 2019-20 season showed that seed 
yield was reduced when less irrigation was applied (Figure 1). Seed quality tests suggested that the 
lower yield was probably a result of cocksfoot, under moisture stress, aborting seeds from later 
flowering florets as a compromise when maintaining the thousand seed weight (TSW) of remaining 
seeds (unlike ryegrass). The trial has been repeated in the 2020-21 season to confirm these findings. 

 
Figure 1. Seed yield of cocksfoot cultivar Savvy, following the application of seven irrigation treatments 
when grown near Chertsey, Mid Canterbury in the 2019-20 growing season. 

Disease and fungicide response 
Foliar diseases are common in cocksfoot, especially net blotch (Drechslera dictyoides), leaf spot 
(Ramularia pusilla) and scald (Rhynchosporium orthosporum), and have potential to reduce seed yield.  

At Chertsey in 2018-19, the leaf diseases leaf fleck (Mastigosporium rubricosum) and brown leaf spot 
(Cercosporidium graminis) were common. There were differences between 11 cultivars in the level of 
foliar disease observed. White head bleaching from both take-all, Fusarium-like ‘snow-mould’ and 
Pseudomonas are contributing to disease issues, especially if it is wet over flowering. Copper-based 
products are being used by growers, but overuse should be avoided as cases of resistance to copper 
in Pseudomonas spp. have been reported in other crops. Pollen scorch can be mistaken for leaf 
disease, but has minimal effect on seed yield. A Grower’s Guide to Diseases of Cocksfoot is being 
collated for SIRC by Ian Harvey of PLANTwise. 
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In a fungicide trial in the 2010-2011 season, cocksfoot seed yield increased by between 44 and 60% 
with either a triazole (Proline®) only, or a triazole + strobilurin mix, applied twice; at early head 
emergence and again at early flowering (Table 1). These results suggest that fungal disease may limit 
yield, although the mechanism for the response was not confirmed. Leaf rust (Uromyces dactylidis) 
and a low incidence of brown leaf spot (Cercosporidium graminis) were observed in crops. However, 
the over-riding effect of pollen burn made disease assessments difficult. Some growers were adding 
a copper spray product into the fungicide mix. No foliar disease was seen in the 2009-2010 trial. 

Table 1. Seed yield of cocksfoot, cultivars Greenly and Kara following treatment with eight fungicide 
programmes when grown near Methven in the 2009-10 and 2010-11 seasons. 

Fungicide treatment* and timing (date and growth stage) MD Yield (kg/ha) 
TRT Early flower Late flower 2009-10 2010-11 
   cv. Greenly cv. Kara 
1 0 840 360 
2 440 mL/ha Folicur® 860 450 
3 400 mL/ha Proline® 820 540 
4 500 mL/ha Opus® 820 450 
5 600 mL/ha Seguris Flexi® 830 470 
6 440 mL/ha Folicur® + 500 mL/ha Amistar® 900 520 
7 500 mL/ha Opus® + 500 mL/ha Amistar® 920 520 
 Mean 860 490 
 LSD (p=0.05) 121 115 
 sig NS ** 

* Fungicides in each treatment were applied twice, at the dates and growth stages specified  

Interaction of irrigation and disease 
Does leaf and seed head wetness influence diseases? In 2019, in Oregon, we were shown carrot seed 
fields where the growers had moved from overhead watering to trickle tape to reduce disease 
impacts. The Chertsey trial (2020-21) is comparing overhead with trickle tape watering to identify the 
impact of irrigation, water splash and leaf wetness on disease in cocksfoot. Superimposed on the 
irrigation treatments are four disease management programmes, fungicides only, versus copper for 
bacteria (Pseudomonas and Fusarium) and fungicide + copper (Table 2). 

Table 2. Treatments included to investigate fungal and bacterial infections under both overhead and 
trickle tape irrigation in cocksfoot, cultivars Savvy and Greenly II, at Chertsey in the 2020-21 growing 
season. 

TRT Fungicide and bactericide treatments* and timing of application   
2nd PGR timing Head emergence Flowering +14 days 

1 Nil - - - 

2 Proline 0.4 L/ha Proline 0.4 L/ha + Amistar 
0.75 L/ha 

Proline 0.4 L/ha + Seguris 
Flexi 0.6 L/ha  

 

3 3 L/ha Tribase 
Blue 

3 L/ha Tribase Blue 3 L/ha Tribase Blue 3 L/ha Tribase 
Blue 

4 Proline 0.4 L/ha + 
3 L/ha Tribase 
Blue 

Proline 0.4 L/ha + Amistar 
0.75 L/ha + 3 L/ha Tribase 
Blue 

Proline 0.4 L/ha + Seguris 
Flexi 0.6 L/ha + 3 L/ha 
Tribase Blue 

3 L/ha Tribase 
Blue 
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Glyphosate additives – do they improve efficacy? 
Matilda Gunnarsson and Phil Rolston, FAR 

Key points 
• Maintaining both glyphosate efficacy, and the social license to use it relies on appropriate and 

responsible use.  
• A number of environmental, water quality and biological factors can impact on the 

performance of glyphosate.   
• A 2019 trial showed no benefit of adding any additive to glyphosate. 
• The additive trial is being repeated, with modifications, this year. 

Glyphosate is a valuable tool for vegetation management in direct drill and reduced tillage of arable 
crops. However, public concern about the potential negative impacts of glyphosate on the 
environment and human health is increasing, and several countries have restricted or banned its use. 
Alongside this, there is growing evidence of weed species developing glyphosate resistance.  
Maintaining both glyphosate efficacy, and the social license to use it, relies on appropriate and 
responsible use. A number of environmental, water quality and biological factors can impact on the 
performance of glyphosate.   

Environmental factors 
(i) At low humidity, droplets dry quickly, reducing plant uptake; (ii) Best applied during daylight as 
photosynthesis aids glyphosate translocation; (iii) Temperature can affect both absorption and 
translocation. Optimum air temperature: 15 – 25°C.   

Water quality 
(i) Glyphosate works best in acidic conditions. The ideal pH for a glyphosate + water solution is pH 4.0 
- 5.0; (ii) Use clean water: clay or organic matter can bind to the glyphosate molecules and reduce 
efficacy; (iii) Hard water reduces efficacy as calcium and magnesium bind to glyphosate molecules. 

Biological factors 
(i) Glyphosate is more effective on young, actively growing plants; (ii) Glyphosate is not as effective on 
stressed plants due to reduced translocation; (iii) Understand the biology of the target weeds, not all 
weeds respond the same way (e.g. poor control of rhizomatous and deeply rooting weeds in early 
spring - Californian thistle). 

FAR has produced a Good Management Practice guide that provides fundamental information to 
consider when using glyphosate, (search Resources page on FAR website). FAR is also conducting trials 
to identify how to use glyphosate most effectively, and to establish how to manage any resistance 
that might emerge.   

A comparison of the efficacy of different commercial brands on ryegrass 
After reports from South Canterbury of poor brown-outs occurring in ryegrass seed crop stubbles 
following glyphosate application, a trial was established at Lincoln, in autumn 2019 to compare the 
efficacy of various widely used glyphosate brands on ryegrass stubble re-growth. All brands were 
compared in the presence or absence of Pulse®, a polysiloxane penetrant used as a spray additive for 
improved penetration of several agricultural pesticides.  
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In the trial, all brands had similar efficacy (>96% after 35 days) when used at label rates. The addition 
of Pulse had no significant impact on brownout when glyphosate formulations were used at label 
rates. Across the brands, the label rate of glyphosate had a higher brownout at 35 days after treatment 
than the 2L rate. The 2L/ha rate was below label rate for use on ryegrass for all the brands compared 
(Table 1) but is allegedly indicative of use by some farmers. The addition of Pulse surfactant 
significantly improved brownout, from 92 to 96% (LSD 0.05 = 2) for the 2 L/ha rate, but not for the 
label rate.  

What benefit do additives provide?   
A number of products are used as additives to improve glyphosate efficacy, to provide alternatives to 
chemical additives or to provide environmental benefits. For example, some growers claim fulvic acid 
allows them to reduce glyphosate rates while others claim to use it to mop up residual glyphosate.  

A trial established in spring 2019 compared the efficacy of glyphosate with different additives used by 
growers, such as fulvic acid (50, 100 and 150 g/ha), fulvic acid plus citric acid, fish oil at 4.4 L/ha and 
Pulse 100 mL/ha, ammonium sulphate 2 kg/100 L water. 

The addition of glyphosate to water lowered the water pH from 6.8 to 4.8. The trial showed no benefit 
of adding any additive to glyphosate. In fact, some treatments had the opposite effect. The 
recommended glyphosate label rate (1470 g/ha) for ryegrass had 28 tillers on average compared to 
half label rate at 195 tillers on average. With fulvic acid, the nil treatment had fewer regrowth tillers 
than any of the fulvic treatments (Table 1). The ammonium sulphate did not improve glyphosate 
efficacy (not presented). 

Table 1. Average green tiller count per 0.25 m2, 71 days after treatment (DAT) at Chertsey, 2019. 

  Fulvic rate (g/ha)  
Glyphosate Rate (g ai/ha) 0 50 100 150 AVG 
735 81 256 240 201 195 
980 36 149   64 182 108 
1470 13 36    46   17   28 
AVG 44 147 116 133  
 LSD 5% F. prob  LSD 5% F. prob 
Glyphosate rate 42 <0.001 Fulvic 48 <0.001 

 
Fulvic acid trial at Chertsey Arable site 2020  
The additive trial has been repeated with modifications this year (2020). A different fulvic acid product, 
a liquid, has been tested in this experiment as well as the powdered product that was used in last 
year’s trial. This year’s trial also has two application timings; 23 October 2020 and mid-November. 

Glyphosate resistance in ryegrass  
Our effective use of glyphosate is important given the growing evidence of weed species developing 
herbicide resistance. For example, ryegrass resistant to glyphosate was first reported in New Zealand 
in a vineyard in Marlborough in 2012. 



Visitor	information	sheet
We trust that you will enjoy your day with us at the FAR Arable Site; to assist us in ensuring your 
health and safety whilst on the property we ask that you read and heed the information below.

Health	&	safety
• Follow instructions from FAR staff at all times.
• Stay within the public areas and not to cross into any roped off area. 
• Report any hazards noted directly to a member of FAR staff.

Specific	hazards	to	be	aware	of:

Trips	and	falls: Watch out for guy ropes, irrigation pipes on the ground, uneven ground etc.

Weather: Sun block and hot and cold drinks are available at several locations on site. If the 
wind comes up and you feel any signs etc are unsafe, contact a FAR staff member.

Electric shock: Cables run into most tents, please take care and report any concerns to FAR staff.

Hot water urns: Watch out for cables and report any concerns to staff in the tent.

Drink driving: Alcohol will be served with dinner. Make sure you have a designated sober 
driver.

Emergency
In the case of an emergency, dial 111 and notify a FAR staff member. 
The location is FAR Arable Site, 1904 Rakaia Highway, SH1, Chertsey.

First aid 
We have a number of First Aiders and first aid kits on site. Should you require any assistance, 
please ask a member of FAR staff.

Rubbish
Rubbish and recycling bins are available for your use. 

Vehicles 
Vehicles are not permitted outside of the designated car parking area, unless they are being 
displayed. 

Smoking 
No smoking permitted inside any marquee.

Thank you and enjoy your day.



Want to know more?
If you would like to know more about any the research projects you have heard about today, 
or about any aspect of FAR’s research, please do not hesitate to get in touch.

Senior	staff
Alison Stewart
CEO
alison.stewart@far.org.nz

Andrew Pitman, 
General Manager R, D & E
andrew.pitman@far.org.nz

Ivan Lawrie
General Manager Operations
ivan.lawrie@far.org.nz 

Melanie Bates
ProductionWise Manager
melanie.bates@far.org.nz

Growers Leading Change
glc@far.org.nz

Erica Callaghan
National coordinator &
South Canterbury based facilitator
erica.callaghan@far.org.nz

Jeremy Neild
Manawatu based facilitator
jeremy.neild@far.org.nz

Kent Weston-Arnold
Waikato based facilitator
kent.weston-arnold@far.org.nz

Tony Fenton
Southland based facilitator
tony.fenton@far.org.nz 

Anna Heslop
Project Manager
anna.heslop@far.org.nz

FAR	research	staff
Abie Horrocks
Research Manager, Environment
abie.horrocks@far.org.nz 

Diana Mathers
Research Manager, Farm Systems
Diana.mathers@far.org.nz

Dirk Wallace
Senior Researcher, Environment 
dirk.wallace@far.org.nz 

Jo Drummond
Senior Researcher, Cereals
jo.drummond@far.org.nz 

Matilda Gunnarsson
Senior Field Research Officer
matilda.gunnarsson@far.org.nz 
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Senior Research Advisor
phil.rolston@far.org.nz 
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Research Manager, Herbage
richard.chynoweth@far.org.nz
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Notes:




