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Threats and 
opportunities
Anecdotally, we are all familiar with the environmental constraints 
that Northern Hemisphere growers have been dealing with for 
the last couple of decades…reduced fertiliser inputs, strict rules 
around chemical applications, setting land aside and maintaining 
hedgerows for the birds and the bees and much, much more.

We’ve simultaneously sympathised with the limits placed on 
them and grumbled about the amount they get paid for “doing 
nothing”, but I think we’ve always assumed that given the 
opportunity, most European farmers would like to chuck out all 
the EU regulations and farm their own land on their own terms.

Attending a conference in France earlier this year showed me 
just how wrong it is to make this assumption. Talking to farmers 
from Germany, Denmark, France, the Netherlands and beyond, 
it was clear that the majority were farming their land exactly 
the way they thought it should be farmed. They don’t consider 
environmental compliance to be a ‘constraint’, they consider it to 
be business as usual. This environmental focus goes beyond the 
farm as well; with a move away from traditional gardens which 
require weeding and watering, to carefully un-managed wild 
gardens and food forests where a range of trees, shrubs and 
annuals are left to do their thing, supporting natural ecosystems 
and family diets.

So on an environmental responsibility scale ranging from 0 
(pumping waste directly into waterways) to 10 (eco-precision 
everything) where have we got to in New Zealand?

A New Zealand grower recently told me that MPI is “too green”. 
The complaint was driven by the frustration and confusion of 
dealing with the constantly changing regulations for everything 
from irrigation monitoring to chemical storage imposed by a host 
of local, regional and national agencies. I sympathised, then 
quietly suggested “maybe you are not green enough?”. Fully 
expecting a vehement denial, what I actually got was a wry smile 
and a “maybe not”.

Those two small words communicated one very large mind shift; 
a shift towards acknowledging that (like it or not) some farm 
practices could probably be improved. On an environmental 
responsibility scale cited above it was probably a shift from 5 to 
6. A small shift, but enough to tip the scales towards accepting 
the need for, and value of, improved environmental performance. 
A shift towards seeing improved environmental practice as 
business as usual, and maybe even a shift towards seeing the 
benefits.

Anna Heslop
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A word from the CEO
Where to from here for 
New Zealand crop protection?

using the highest standards of environmental stewardship. 
Collectively this should provide New Zealand with the 
opportunity to gain a quality premium for its export crops.

So how do we start to integrate these new strategies into our 
current systems? FAR’s role will be to identify new technologies 
and/or products being developed both here and overseas and 
to test them under New Zealand arable cropping systems in 
order to work out how they can be used most effectively. There 
are more than 300 biopesticides registered in the US and only 
a handful in New Zealand. This provides a great opportunity for 
us to cherry pick the best options. We also have to support the 
development of New Zealand based products since there will 
be unique pest/crop combinations that will only be relevant 
to us.

The fruit sector has already embraced the use of biopesticides 
and is achieving a benefit from marketing its sustainability 
profile. It will be more challenging to achieve the same outcome 
for the arable sector because of the broad acre, lower margin, 
nature of our cropping systems, but this is where targeted 
spraying/application using precision agriculture technology will 
hopefully make it cost effective. 

There will always be a place for agrichemicals in New Zealand’s 
cropping sector, but the way they are used in the future will look 
quite different. They will rely on early detection technologies to 
enable more targeted applications of lower rates of effective 
combinations of biological and chemical products underpinned 
by robust cultural practices.   

Alison Stewart

For more than half a century, growers in New Zealand have 
been relying on the use of agrichemicals to enable them to 
produce food products to feed our population and grow 
our export economy. However, in more recent times, the 
use of these agrichemicals has come under increasing 
scrutiny. Consumers are becoming more discerning in their 
food choices and are actively seeking out food produced 
sustainably and with minimal pesticide use. Tolerance for 
chemical residues in food produce is now very low and 
testing regimes are becoming more and more stringent. At 
the same time, the effectiveness of chemical crop protection 
programmes is under threat because of pesticide resistance 
problems, and the small size of the New Zealand market 
makes the registration of new chemical actives an uneconomic 
business proposition for many large multinationals. 

At first glance, this paints a bleak picture for New Zealand 
growers, but if we broaden our thinking and start to consider 
other management options it is possible to see a way forward. 
New innovations in mechanical weeding, precision agriculture, 
the use of biological based solutions and softer chemistry 
can open up opportunities for New Zealand growers. For 
example, developing innovative integrated pest management 
systems could provide a strong platform for the promotion of 
a  New Zealand provenance story based on sustainable 
production systems.

Biopesticides (sometimes called biorationals or biologics) 
should be an integral part of that success, but first we must 
learn how to use them in the most effective way. Biological 
products cannot be taken off the shelf at the last minute and 
sprayed on a crop that is already suffering from severe disease 
or pest damage. They do not have the quick knockdown 
effect that we are used to with agrichemicals. Growers will 
have to understand how and when to use biologicals in their 
management programmes and will have to learn how to 
mix and match different types of management strategies for 
optimal control.

The days of insurance spraying at regular intervals throughout 
the growing season will be gone and growers will require a 
much more sophisticated knowledge of the biology of the 
pests and diseases that they are trying to control. It will take 
time to gain that understanding and it will require more inputs, 
but it will provide us with the opportunity to differentiate 
ourselves as high calibre growers, producing quality food, 

A word from the Chairman
This autumn and winter has seen most areas receive plenty of 
rain, meaning we will be going into spring with good soil moisture 
and high aquifer levels. However, autumn rains have also caused 
some problems, with limited autumn sown cereals getting in 
the ground and some losses to those that were planted. These 
reduced plantings, along with concerns about the Northern 
Hemisphere’s growing conditions due to low rainfall, have seen 
prices move upwards into a sustainable price range.

The Mycoplasma bovis outbreak is a reminder of the 
importance of how much New Zealand agriculture relies on 
good biosecurity. Now is a good time to look at our own 
industry and ask questions about how our systems and 
plans would cope with a similarly devastating incursion. The 
cropping industry has a number of mechanisms that can trace 
movements of seeds and produce; these include the seed 
certification system, SCID and QA Grains. Once developed, a 
Government Industry Agreement (GIA) will help to formalise and 
co-ordinate the use of our current systems into pre-planned 
responses for different types of incursions. Recent cropping 
incursions have shown that this part of our system works well, 
but that we often overlook the role that on-farm biosecurity 
plays in managing these events.

Traceability is obviously an important part of managing any 
biosecurity response and this is no different for on-farm 
movements of seed or produce. A good farm recording system 
is vital to ensure that produce and equipment movements can 

easily be traced at a later date if an issue arises. These systems 
will become increasingly important as our industry deals with 
the development of agrichemical resistance.

Identifying and managing any plants that are not controlled with 
chemical applications at an early stage will improve the chances 
of eradicating patches of resistance before it becomes an issue 
across your entire property. Internationally, resistance is one of 
the biggest challenges facing cropping. We are lucky to have a 
large number of crop options in our rotation which allows us to 
use a range of chemical groups, but we also move a lot of seed 
between properties and this is potentially a pathway by which 
resistance could spread within New Zealand.

Resistance prevention and biosecurity should be part of your 
farm management programme. Make sure you have a good 
understanding of the quality and nature of all farm inputs; if 
you don’t, you are increasing the risk of the arrival of unwanted 
pests and diseases. If incursions or resistance are allowed 
to establish, then the reduction of crop options, particularly 
seed crop options, could have a large impact on your farming 
business. Vigilance is vital for the sake of your own farm 
business and the whole of New Zealand’s cropping industry.

Meanwhile, let’s hope that spring conditions are good for planting 
so we can make the most of this season’s increased prices!

David Birkett
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Does a coastal location provide any benefits to wheat growers 
in a hot dry season? This question was addressed following 
comments from farmers about reduced grain yields after the 
hot and dry conditions in late spring and summer 2017. 

It’s well known that the grain fill period is shortened with 
higher temperatures and that this results in lower yields. So, 
to investigate whether or not on-shore winds result in lower 
coastal temperatures and higher potential grain yields on 
properties closer to the coast, FAR ran a simulation comparing 
the effect of the weather in the 2016 and 2017 growing season 
on wheat grain yields at two locations in Canterbury. Two wheat 
crops were modelled using the Sirius Wheat Calculator based 
on the following assumptions: 
• Cultivar: Wakanui 
• Sowing dates: 15 April 2016 and 15 April 2017
• Locations: Timaru (coastal) and Methven (inland)
• Soil type: Templeton silt loam
• Weather data: Downloaded from NIWA stations at each of 

these locations.

Autumn sown wheat 
grain yield
The impact of high temperatures 
and low rainfall in the 2017 season

Figure 1. Wheat grain yields modelled with the Sirius Wheat 
Calculator at Methven and Timaru, irrigated and dryland in 
2016 and 2017.

Figure 3. Mean monthly rainfall at Methven and Timaru 
(NIWA weather stations) in 2016 and 2017.

Herbicide tolerance
A cocksfoot cultivar by herbicide trial has been established at FAR’s Chertsey 
Arable Site. Cocksfoot cultivar variation in tolerance to herbicides was ranked 
as a high priority for research by the SIRC Technical Committee says Phil 
Rolston, who, with Richard Chynoweth, is leading this research. 

“We have sown 11 cocksfoot cultivars provided by SIRC members, plus 
turf perennial ryegrass and a hairgrass and poa mix. There are 19 herbicide 
treatments, with ethofumesate pre-emergence and other herbicides applied at 
a range of growth stages from early post emergence (3 leaf to first tiller) through 
to further developed plants. 

“To date we have observed significant differences between cultivars in their 
tolerance of Nortron® 2 L/ha pre-emergence; Firebird® 300 mls/ha and Escort® 
8 g/ha. The Escort treatment gave a high level of ryegrass control, while 
Nortron pre-emergence gave a high level of control on the hairgrass-poa mix. 
One of several surprises has been the high tolerance of cocksfoot seedlings 
and good weed control achieved with Gesagard® applied at 3 leaf stage.”

The trial attracted 50 growers and seed industry staff to a field day in late June.

Spring nitrogen
In the past two years, three trials have been completed comparing rates of 
spring nitrogen (N) for cocksfoot seed crops. Phil Rolston says the results are 
challenging thinking on spring N.

“Optimum rates may be lower than is commonly practiced, especially if 
autumn/winter N rates have been greater than 100 kg N/ha. In the coming 
season we will carry out some grower hosted and harvested field scale trials to 
further our understanding on the spring N rate question.

For more information, contact Phil.Rolston@far.org.nz

Cocksfoot 
research

Results
• Yields were similar within seasons 

at Timaru and Methven on 
modelled irrigated crops (Figure 1). 

• Yields were about 1 t/ha lower in 
the hotter 2017 season compared 
with 2016 at both locations. 

• The temperature followed the 
same pattern, similar at both 
locations within a season but 
much higher particularly in 
December and January in the 
2017 season (Figure 2). 

• Radiation was also higher in 
November and December 2017 
at both locations than in 2016. 
Higher radiation increases yield 
potential. However, the higher 
radiation cannot have offset the 
effect of the higher temperature. 

• On dryland, unsurprisingly rainfall 
was a large factor in the grain 
yield. In 2017 grain yields were 
lower than in 2016 and November 
rainfall was particularly low at 
both locations (Figure 3). 

• The hotter temperatures would 
also have contributed to the 
lower yields. 

• In 2016, at Methven, dryland 
and irrigated yields were similar. 
Methven had much higher rainfall 
than Timaru through spring 2016.

These results suggest that seasonal 
differences in temperature are a 
bigger driver of yield than whether 
a farm is coastal or inland. 

For more information, contact 
Rob.Craigie@far.org.nz
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Figure 2. Mean monthly air temperature at Methven and 
Timaru (NIWA weather stations) in 2016 and 2017.
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The review has shown, that with the exception of Site 8, 
fluxmeters at all sites have effectively captured drainage water; 
however, at times there have been large variations in the captured 
volumes between the individual units at each site. There are 
twelve fluxmeters at each site and the differences relate to 
different drainage patterns within the paddock which can be 
affected by topography, soil physical properties and crop factors.

Region Site Site Performance 1 Description 
Canterbury 1 4 Site performing well.

2 4 Site performing well.
3 4 Site performing well.

Manawatu 4 4 Site performing well.
5 4 Site performing well.
6 4 Site performing well.

Hawkes Bay 7 4? Interpret with some caution: Modelled drainage and measured concentrations used to 
estimate losses in Years 3 and 4.

8 8 Poor data and concerns about performance of fluxmeters.
9 4? Interpret with some caution: Drainage potentially underestimated.

Waikato 10 4 Site performing well.
Pukekohe
Pukekawa 11 4? Interpret with some caution: Modelled drainage and measured concentrations used to 

estimate losses in Years 1, 2 and 3.

12 4? Interpret with some caution: Modelled drainage and measured concentrations used to 
estimate losses in Year 4.

1 4 = Performing well with no serious concerns. 
4? = Some concerns related to high or low drainage volumes, however, the fluxmeters are effectively capturing drainage. 

Root Zone Reality, also known as the Fluxmeter Network 
Project, began in 2014 with the support of MPI’s Sustainable 
Farming Fund and industry and regional council funding. 
Fluxmeters were installed at twelve host sites in 2014 and 
2015 and since then information has been collected about 
nutrient losses from arable and vegetable cropping systems. 
At the end of the SFF contract in 2017 the project team 
successfully applied to the Ministry for the Environment’s 
(MfE) Fresh Water Improvement Fund to continue on with 
the work.

It is important that researchers, industry and growers have 
confidence that the fluxmeters are performing well and that 
the drainage and nutrient loss data they are collecting is 
reliable. With this in mind, a technical review of the project 
was carried out by Plant & Food Research at the conclusion 
of the SFF project.

The review evaluated the measured drainage volumes from 
each of the fluxmeter sites against modelled (SPASMO) 
outputs for the period between 1 September 2014 and 28 
February 2018. For most sites this involved at least three 
years of continuous data collection, including the period 
when the fluxmeters were settling in and it covered multiple 
crop rotations.

How reliable 
are fluxmeters?

Table 1. Summary of performance for the 12 fluxmeter sites for the period 1 September 2014 to 28 February 2018.

Site performance 
The review confirmed that eleven of the twelve fluxmeter sites 
are operating in a manner suitable for the generation of robust 
data on nitrogen and phosphorus losses in drainage water 
(Table 1). 

At seven of the sites (Sites 1, 2, 3, 4, 5, 6 and 10), the captured 
drainage volumes were highly consistent with the SPASMO 
model predictions for the timing of drainage events and patterns 
of drainage accumulation (Table 1). 

At the other sites and at certain times, the captured drainage 
volumes deviated from the modelled predictions. At Sites 7, 
11 and 12, there were times when the fluxmeters flooded and 
too much drainage water was captured. When this happened, 
nitrogen and phosphorus losses were estimated by using 
a combination of modelled drainage values and measured 
concentration data. Nutrient concentration data were evaluated 
to ensure that their values were consistent with the water 
draining through the soil profile, as opposed to water from 
bypass flow or ground water infiltration. 

At Site 9, we collected less drainage than expected. Soil 
physical characterisation will be used to confirm whether the 
captured volumes are being underestimated.

At Site 8, concerns have been raised about the performance 
of some fluxmeters which have captured no drainage in the 
41 months of monitoring. The performance of this site will be 
monitored during this winter and spring and if a significant 
number of units continue to collect no drainage water, 
reinstallation might be required. Soil moisture monitoring at the 
site does confirm the site has remained very dry throughout the 
monitoring period. 

For more information and a copy of the full report refer to 
Rootzone reality: technical review on network performance 
(Norris, Johnstone, Liu, Arnold, Sorenson, Green, van den 
Dijssel, Dellow, Wright, Clark 2018) on the FAR website. 

Next steps for fluxmeter project 
The project is continuing with new funding from the Ministry 
for the Environment’s Fresh Water Improvement Fund and 
continued support from industry and regional councils. It has 
a new name “Protecting our Groundwater- Measuring and 
Managing Diffuse Nutrient Losses from Cropping Systems”.

FAR Project Manager Diana Mathers explains that the challenge 
for the next three years is to bring together what we’ve learned 
from the fluxmeter data and FAR and HortNZ’s collective 
investment in the development of good management practices 
for cropping farmers.

“An important new objective is around managing identified 
environmental risks with good management practices. To do 
this we will work with the host farmers and their nutrient loss 
data to identify management changes that they could test to 
address any environmental risks revealed by the data. Ideas for 
the management changes will come from the farmers. 

“We will start with a single management change and monitor 
their progress, including any constraints they may identify 
for implementing the change. It is often more important to 
understand why things don’t work than why they do. At some 
sites where nutrient losses are low and management is already 
better than “good” it will be a challenge to identify further 
improvement to the system. This message is important for the 
wider community.

“Another new objective concerns soil quality and soil erosion 
losses in cropping systems. The host farms will be used 
as monitoring sites for soil quality indicators and sediment 
movement to improve our understanding of the risks to our 
cropping soils from our management practices. This information 
builds on the data being collected from the fluxmeters and 
completes the data set about diffuse losses from cropping 
systems.”

For more information, contact Diana.Mathers@far.org.nz
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Strip and no-till maize 
crop establishment

Table 1. Grain yield, moisture and margin from maize crops established using no-till, strip-till or full cultivation treatments at 
Manutuke in the 2017/18 season.

Maize grain yield 
(t/ha @ 14% moisture) Grain moisture (%) *Establishment cost/ha Margin/ha

Full cultivation 10.1 16.3 $1870 $1026
Strip-till 10.1 16.7 $1680 $1197
No-till 8.3 16.4 $1645 $727
**LSD 5% 0.38 - $107
CV% 2.5 - -- 6.8

*Based on fixed costs of $1480/ha plus additional costs associated with each different establishment technique. 
**If the difference between the two treatments is equal to or greater than the Least Significant Difference (LSD), the difference is 
attributable to treatment differences in 95% of instances.

A maize establishment trial in Poverty 
Bay found that using strip-till versus full 
cultivation establishment can improve 
crop gross margins. 

Strip-till maize establishment is widely used in many other 
countries, with users reporting a range of environmental and 
financial benefits and crop yields that are similar to or higher 
than those from other tillage systems.

Environmental benefits include reduced energy consumption 
through reduced tillage, reduced soil erosion (because 50% of 
the soil remains covered with crop residue throughout the year) 
and reduced carbon losses to the atmosphere. Strip-till growers 
also report higher levels of soil organic matter, improved soil 
moisture and earlier seed germination and plant emergence 
due to the tilled soils warming up more quickly in the spring. 
Financial savings come through the elimination of tillage passes. 

While many of these benefits are similar to those offered by no-till 
planting techniques, no-till is not suited to all soil types. With this in 
mind, a strip-till establishment trial was carried out in Poverty Bay 
where the heavy soils are not suited to no-till crop establishment.

The field trial was established on 2 November 2017 on a 
bobbing clay soil, 6 metres above sea level at Manutuke, 
Gisborne. It compared three treatments:
• Full cultivation - grower’s normal practice; deep rip, 2 x 

power harrow and roll.
• Strip-till - two passes in spring 2017 of a Ma/Ag Combi Strip 

unit working to a depth of approximately 40 cm.
• No-till – sown with the grower’s own Case planter into annual 

ryegrass. The planter was equipped with residue clearing wheels, 
positive down force springs, and spiked closing wheels. 

The paddock where the trial was planted has a long history 
of producing maize for grain, with no winter crop being 
established between crops.

Four replicates of each treatment were established as 8 
maize rows wide, 175+ metre long strips. Metaldehyde 
(SlugOut, 18 gm active ingredient/kg) slug bait was applied 
at 10 kg/ha immediately after planting. A second application 
was planned, but conditions were so dry after planting, it was 
not made. Slugs are not considered an issue in this grower’s 
cultivated ground, therefore slug bait treatments were applied 

On farm trial
to the no-till plots only. Pre-emergent and post-emergent 
herbicides were applied to all treatments as per the grower’s 
standard practice.
 
The trial strips were harvested using a commercial maize 
harvester, the treatments were individually weighed into a weigh 
wagon, and grain moisture measured. The trial was harvested 
on 17 May 2018. Grain samples were collected and analysed 
for moisture content.

Although there were no significant differences in yield or 
moisture between the strip-till and full cultivation crops, there 
were differences in establishment costs and gross margins. 
The strip-till treatment cost $190 less than the full cultivation 
treatment to establish, returning a gross margin $171 higher 
than the full cultivation crop. 

The no-till crop was significantly lower yielding and less 
profitable than the other two treatments. This is likely to be 
linked to the high clay content in the soil, and the difficulty in 
closing the seed slot behind the planter. However, it is possible, 
that the use of a winter cereal cover crop prior to no-till maize 
establishment may allow the technique to work.

The results of this trial are similar those of several trials carried 
out in the Hawkes Bay and Poverty Bay regions between 2004 
and 2006, showing no statistically significant effect on yield of full 
conventional tillage compared to crops grown using strip-tillage. 

Acknowledgments: Dean Davies, grower; Genetic Technologies 
Ltd, for the use of their weigh wagon; Matthew Grey, Unearth Ag.

Photo 1. Trial site from the air 21 February 2018.
Photo 2 (below). Undertaking strip-tillage using the 
Ma/Ag Combi Strip unit.
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1. The road to improved water quality is a long one and 
progress can be slow, decades rather than years. Many 
people in many countries are seeking solutions and we 
can improve our progress in New Zealand by learning 
from others’ successes and failures.

2. There’s no single solution. Success will come from 
reducing losses via targeted farm management practices 
and treating drainage water leaving the farm. We are 
probably up with the play on good management practices 
and possibly need to keep an eye out internationally for 
innovative solutions for treating drainage water that can 
be adapted for our farm systems. 

Wetlands and bioreactors feature strongly in Iowa’s 
nutrient strategy goals with both systems using microbial 
denitrification processes to remove nitrate from drainage 
water. A wetland installed to treat 45% of the farm area can 
give a 22% reduction in the N-load in the drainage water 
and when bioreactors were installed on tile drain outlets, the 
N-load in the drainage water was reduced by 18%. Wetlands 
(search www.niwa.co.nz ) and bioreactors (search www.
lincolnagritech.co.nz) are also being used in New Zealand to 
reduce N-loads in drainage water. 

To reach the Hypoxia Action goal Iowa farmers will have to 
employ multiple approaches. For example: by applying all 
fertilisers at the maximum return to nitrogen rate, and planting 
cover crops on 60% of the continuous maize crops in winter, 
and treating 27% of the agricultural land with wetlands, and 
passing a further 60% of all sub-surface drainage water 
through a bio-reactor, they could achieve a 42% reduction of 
nitrate N from the baseline levels and the target would be met. 

Another speaker, Professor Brian Kronvang from Aarhus 
University discussed the Danish experience in reducing 
agricultural nutrient discharges. Policies controlling nutrient 
management and implementation programmes have been 
in place and evolving since 1980 and N and P loadings have 
improved, however the EU water framework directive targets 
have still not yet been met. More work needs to be done and it 
is felt that the “the low hanging fruit has already been picked”. 
Denmark will be looking for innovative approaches.

In New Zealand we are grappling with sediment control and 
set-back strip widths and there are new projects in place to 
test the efficacy of setback strips. Despite our incomplete 
knowledge about the efficacy of setback strips, regional plans 
often have specific rules concerning sediment control and 
setback placement and size. Farmers are right to question 
these rules. We could learn from international experience and 
Denmark has had an interesting history with setback policies.

Targeted water 
quality management
Lessons from a recent workshop 

Setback widths and sediment control - the Danish experience
1992: Mandatory 2 m buffer strip along all public and protected 
water-courses. 
2004: Voluntary 10 m buffer strips.
2012: 10 m buffer strip on all streams and lakes became 
mandatory under The Buffer Strip Act. 
2014: Change to the Buffer Strip Act. A new act made 9 m buffer 
strips on all publically protected watercourses and lakes mandatory.
2016: The Buffer Strip Act was withdrawn and 2 m buffer strip 
became mandatory (as per 1992)!

These changes came about because Danish farmers reacted. 
They felt that more science relating to soils, landscapes and 
climate, and more local knowledge and monitoring was needed. 
Farmers felt they were being treated unevenly and it was difficult 
to establish win-wins for all on an individual scale.

For more information, contact Diana.Mathers@far.org.nz

Farewell 
Mike!
In June FAR said farewell and best wishes to Mike Parker, who has 
worked with us for 14 years. Mike led a range of maize, agrichemical and 
weed management trials and was the voice of Maize Action, identifying 
seasonal issues in maize crops across New Zealand and passing on 
information to growers and industry. He took pride in keeping the 
Northern Crop Research Site in immaculate condition. Fortunately, Mike 
is not entirely lost to the industry. He has taken on some consultancy 
work in the Waikato to balance out time spent at home on his farm, 
fishing, cycling and playing with his grandchildren.

“There is no question that we need to find effective solutions to manage our agricultural catchments so that the twin 
goals of increased farm productivity and improved water quality can be achieved. One way we can achieve this is 
to collaborate with the world leaders in agriculture and water quality sciences to build capability by sharing and 
co-developing the best scientific methods, tools and practices. To come up with solutions we first need to measure, 
map and manage nutrient losses and their potential attenuation in our sensitive agricultural catchments”.

Farm management practices focused on fertiliser management 
and cover crops. Changes to fertiliser management were 
to shift from autumn to spring applications, to split the 
applications to match the crop’s growth pattern, and to apply 
the “maximum return to nitrogen rate” (or as we know it, the 
economic rate of N fertilisation), to be determined by the corn 
nitrogen rate calculator, a decision support tool similar to our 
AmaizeN. These management practices closely match 
New Zealand’s defined good management practice for 
nutrient management.

In Iowa, improved fertiliser management reduced N losses to 
drainage water by 9%.

Winter cereal rye was used as a cover crop to reduce fallow 
periods in continuous maize and maize soybean rotations, 
reducing N losses to drainage water by 28%.

Take home messages for 
New Zealand farmers

Zack Fu
Congratulations to Zehu (Zack) Fu, who has been awarded a PhD for a 
project investigating the genes that affect seed size and shattering in 
perennial ryegrass seed crops. He hopes to see the results of his work 
assisting with the development of non-shattering ryegrass cultivars in 
the future. 

Zack’s research was supervised by Professor Paula Jameson at 
Canterbury University and lab work was split between Canterbury 
and Yantai University, China. He received funding from FAR and SIRC 
through the Herbage Seed Growers Fund (also known as the 
Samson Fund).

This quote captures the theme of a recent international water 
quality management workshop held at Massey University. The 
event, which was organised by Massey’s Dr Ranvir Singh was 
aimed at strengthening ties between scientists, farmers, and 
organisations. FAR’s Diana Mathers has summarised some 
interesting findings.

Professor Matthew Helmers of Iowa State University, USA 
talked about his work in the Mississippi/ Atchafalaya River Basin 
where an action plan was developed in 2008 to resolve issues 
with hypoxia in the Gulf of Mexico.

In Iowa the land-use is predominantly continuous maize or 
maize/soybean rotations. The Hypoxia Action Plan called for 
a 41% reduction in N-load and a 29% reduction in P-load 
from baseline levels through two strands; farm management 
practices to reduce N and P losses and novel ways of treating 
drainage water leaving the farm.
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Fodder beet
The effects of nitrogen and potassium 
fertiliser on plant growth and health

Some key initial findings:
• Cultivar comparisons have been a key 

focus. Anti-shattering and high oleic 
varieties have proved mainstays in recent 
years. Evaluating the appropriateness 
of new genetic material for use in New 
Zealand is important. 

• Early trials showed nitrogen timing between 
green and yellow bud was not important. 
Given the importance of nitrogen, perhaps 
this should be looked at again.

• One grazing/defoliation trial showed there 
was no difference in seed yield between 
grazed (29 May to 5 June) and non-grazed 
cv ‘Taurus’, with 1,900 kg DM/ha being 
removed from a pre-grazing residual of 
4,600 kg DM/ha. This suggests that grazing 
could reduce disease (by removing infected 
leaves) and provide additional income.

• In the period 2009/10 to 2013/14 both the 
National Disease Survey and four on farm 
trials showed that when diseases were 
present, they were always at low levels, and 
there was no seed yield response to either 
Proline® or Amistar® fungicides.

• There was no response to trace elements in 
the two trace element trials.

• Only one of four trials showed a significant 
(but small) PGR response to Folicur®.  

• There was no yield response to topping at 
green or yellow bud in two trials. However 
even with no yield response, harvest 
management is key here.

• Harvest management methods, including 
desiccation type and timing, have been 
evaluated. Preventing seed yield losses 
caused by wind shattering is a big problem. 
A ‘pusher’ machine has great potential to 
push the crop over without breaking stems, 
protecting seed from wind. Getting the 
timing right for this is key.

This review is also helping to identify research 
gaps. These include understanding sulphur 
(S) requirements, linking soil N to optimum 
applied N rates (important for N leaching) and 
managing pod shattering. These along with 
more research into the ‘pusher’ technology will 
form the focus of upcoming research.

A series of fodder beet agronomy and productivity field days 
attracted a lot of interest in July. The four events, run by Plant 
& Food Research, were held in Hamilton, Whanganui, Orari 
and Gore, and outlined the second season of nitrogen and 
potassium fertiliser trials. 

John de Ruiter of Plant & Food Research says the project is 
investigating some key challenges with fodder beet production, 
and demonstrating best management practices relating 
primarily to yield but also taking into account the profitability 
and suitability of the crops for feeding. 

“The aim of this project is to inform farmers on fertiliser 
responses and assist with increasing profitability by minimising 
costs and maximising yields, while reducing the risk of under-
performing crops. 

“Last season, productivity was assessed at seven sites. 
Rates and timing of nitrogen (N), potassium (K) and boron (B) 
fertiliser and crop performance were all assessed in relation 
to plant health and insect and weed presence. This season 
we re-checked the N and K fertiliser effects observed in 
previous trials.”

The table below provides a summary of Year Two results with 
regard to N and K fertiliser.  These have confirmed the general 
crop responses for both N and K as obtained in the previous 
season.  Next year the project will focus on developing on-
farm demonstrations of best management options. 

Potassium
Yield: No yield response with increased K rate.  There was an 
apparent drop off in yield at high K rates at South Canterbury 
only.
- Yield range for the controls was 20.9 – 30.6 t/ha.
- Yield range for the high K treatments was 22.2 – 31.4 t/ha

K%: Very small potassium concentration increase with K 
application.  The rate effect on %K was significant at the South 
Canterbury site only.  
- Range over sites for controls was 0.63 – 1.77 %K
- Range for the high N rates was 1.37 – 1.98 %K

Total N uptake: The effect of K rate on K uptake was 
significant in two (South Canterbury and Southland) of three 
sites.  
Lower limits of K uptake occurred in controls (134 – 484 kg 
K/ha) and upper limits in the high K plots (303 – 513 kg K/ha).

Nitrogen
Yield: There was no significant effect of N rate on yield for any 
trial site.  There was an apparent (but not statistically significant) 
fall off in yield at high N rates at the South Canterbury and 
Southland sites.
- Yield range for the controls was 18.3 – 27.3 t/ha.
- Yield range for the high N rates was 18.4 – 31.9 t/ha.

N%: N concentration invariably increased with N application 
rate, with a strong linear effect.  There were exceptions at 
Waikato and Southland where the %N increased at the lower N 
rates but then declined at the higher N rates. 
- Range for whole plant N concentration was 0.77 – 1.5 %N
- Range for high N rates was 1.49 –1.95 %N. 

Total N uptake: There was a strong linear effect of N rate on N 
uptake at all sites. 
The range of N uptake for controls was 173 – 279 kg N/ha).
The range of N uptake for the high N rate was 362 – 431 kg N/ha).

General site effects

Fodder beet Agronomic Solutions is funded by the Ministry for Primary Industries Sustainable Farming Fund and FAR as well as 
industry partners Agricom, Seed Force, DLF Seeds, Cropmark Seeds, Agriseeds, Ravensdown, Ballance Agri-Nutrients, Bayer 
CropScience, SIDDC, Beef + Lamb NZ and DairyNZ.

Oilseed rape 
research
- a stocktake
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Figure 1. Grain yield for individual years and as a 4 year rolling average.

Oilseed rape research manager Jen McCulloch is carrying out a 
stocktake of FAR’s research and learnings on this important crop. She 
is reviewing and summarising 53 oilseed rape (OSR) trials carried out 
between 2007 and 2017.  

Most of the trials were undertaken in South Canterbury, with others in 
Southland, Manawatu and North Canterbury. Initially both winter and 
spring sown trials were carried out, but more recently the focus has 
been on winter sown OSR. The research has included a mix of cultivar 
evaluations and agronomy trials from time of sowing, sowing rates, 
herbicide screening, trace element responses, plant growth regulators, 
and timing of desiccation. 

Yield averages have been extracted from the 53 trials to help build a 
picture of yield increases over time. Yields vary a lot between trials and 
within years (Figure 1), and overall the yield increase over years has 
been small. This has prompted us to stop and think where we should 
be putting our research focus next. 

y = 0.051x - 98.8
R2 = 0.023
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Keeping track of your stored grain just got a whole lot easier! 
Farmers who are using the ProductionWise® farm management 
system can now manage their grain from anywhere using the 
ProductionWise app. 

The app now provides access to the Grain Storage section (online only) via your 
mobile device or tablet. The Grain Storage menu shows all existing grain storage 
data, enabling you to view your current storage status and to enter grain 
management activities as they are done in the field.

Grain storage management options
Manage harvested grain
• Transfer harvested grain parcels from paddocks to grain storages.
• Sell harvested grain parcels directly to cash sales or existing contracts. 

Chooses from nine grain management operations
• Adjust storage quantity to take shrinkage into consideration or reset to zero.
• Aerate to record duration and type of aeration used.
• Cash sale records details of a cash grain sale.
• Clean storage identifies when it was cleaned and the product used.
• Contract sale records part delivery or full delivery to existing contracts. 
• Fill storage records grain that has come from an off-farm source.
• Inspections allow grain quality details to be recorded. 
• Pesticide applications identify the rates and products used for fumigation activities.
• Transfer grain into/out of existing storages.

The ProductionWise app also provides farmers with the flexibility to record all paddock 
activities as they are being done, even in an offline capacity. Whether it’s drilling the 
dirt, spraying sow thistles or cultivating clods, ProductionWise gives you the flexibility 
to keep track of your activities on the go!

Manage stored 
grain in the 
ProductionWise® app!

Visit www.productionwise.co.nz 

 POWERED FARMING DECISIONS

 POWERED FARMING DECISIONS

Does #ourfarmthisweek sound familiar?
You might have come across our social media 
campaign featuring five farming families from 
across New Zealand, which has been active on 
our Facebook and Twitter pages since April.

Together with growers, the initiative aims to generate positive 
stories from within New Zealand’s arable sector to put a face 
on our hard working farming families and help strengthen the 
relationship in people’s minds between agriculture and food.

So far the response to #ourfarmthisweek has been positively 
overwhelming; our family videos are being watched and enjoyed 
across New Zealand as well as North America and Europe. Only 
three months into the campaign, photo and video contributions 
from our dedicated growers have attracted over 10,000 views and 
interactions online, showing just how powerful social media is today.

With the recent school holidays we saw some excellent videos 
coming from our contributing families. Narrated by the kids, 
they gave us a taste of their childhood on the farm, from 
drenching sheep in the yards with Dad, to watching the truck 
being filled with grain destined for the mill. 

We’d love to showcase what’s happening on your farm too! If 
you would like to take part, please send us your videos and 
photos with a caption to: Lucy.McPherson@far.org.nz

Follow FAR

 facebook.com/foundationforarableresearch

 twitter.com/FAR_Arable

  

Wednesday 5 December 2018 
FAR Chertsey Arable Site

Thanks to 

PLATINUM SPONSORS

GOLD SPONSORS

Photo. Harriet White explains her role in the #ourfarmthisweek 
campaign to her class at the Aubrey Mason Kindergarten in 
Ashburton.
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Across the ditch…
AUSTRALIAAUSTRALIA

As you are no doubt aware, 2018 is not shaping up well for 
Australian grain growers, with a later autumn break in many 
parts of the country and a below average seasonal outlook for 
spring rainfall. This comes on top of a poor season in many 
northern cropping regions last season. This year’s lack of rain 
has been widespread, resulting in uneven germination and 
patchy crops across the continent. 

FAR Australia has, in part, been insulated from these effects 
to date as the majority of our sites are in the longer season 
HRZ (High Rainfall Zone) of southern Victoria, south east South 
Australia and Tasmania. In these regions lower winter rainfall 
can be advantageous for later sown crops as it prevents water 
logging. At our Mulwala office just over the Victorian border 
into NSW, the dry conditions are not yet impacting on crops, 
but will do when stem elongation fully kicks in.

Expanding into South Australia
Following interest from mainland Australia in the Tasmanian 
Hyperyielding Cereal project, FAR Australia in collaboration with 
Landmark (one of Australia’s largest resellers) has established 
the South Australian Crop Technology Centre (CTC). This 
Centre, which hosts a suite of independent and industry funded 
projects, has been set up in Millicent in the south east of South 
Australia. Historically there has been little emphasis on cereal 
breeding for these longer season HRZ regions, so research will 
focus on screening a wide range of germplasm for its suitability 
to be grown in this region. Resistance to Septoria tritici blotch 
Zymoseptoria tritici is now a key trait for germplasm screening in 
the HRZ regions – a big change from a decade ago. The research 
site was established in mid-April and is funded by Landmark, the 
Mackillop Farm Management Group (MFMG), South Australia 
grower levies and the wider manufacturing industry.

The CTC has also enabled FAR Australia to develop a closer 
working relationship with the South Australia Research and 
Development Institute (SARDI), who are providing research input 
to this collaborative project. 

If you would like a closer look at the Hyperyielding Cereal Project 
in Tasmania (and have some time to travel), the annual field day 
will be held on November 15 2018. More details for the event can 
be sourced from the FAR website or Rachel Lowther Rachel.
lowther@faraustralia.com.au. Nick Poole will also discuss the 
subject at CROPS 2018 in December.

Photo below: Hyperyielding Cereals research site, 2017.Figure 1. Map Eastern Australia including Tasmania and the 
position of the FAR Australia research centres.

Agrichemical 
storage and use

staff are competent in the safe use of agrichemicals. And the 
Environmental Protection Authority (EPA) require all users of 
very ecotoxic substances (hazard classes 9.1A, 9.2A, 9.3A, 
9.4A) to be suitably qualified, for example, GROWSAFE certified.

Changes to GROWSAFE certificates
GROWSAFE certificates have also changed. From 1 January 
2018, the GROWSAFE Introductory certificate has been 
replaced with two certificates:
• GROWSAFE Basic or users working under supervision and 

first-time agrichemical users. This course provides practical, 
task-related knowledge with a focus on personal safety.

• GROWSAFE Standard for those taking responsibility for a 
workplace or site and may have responsibility for managing 
or supervising others. This will prepare you for the Certified 
Handler certificate as well as meeting EPA requirements.

GROWSAFE recommends that all staff using agrichemicals 
attend a GROWSAFE Basic course and at least one person 
from each workplace hold a GROWSAFE Standard certificate.

This information has been sourced from the GROWSAFE 
website www.growsafe.co.nz . This website has a huge amount 
of easy to interpret information as well as resources, forms 
and templates which will help you to meet your requirements 
for safe agrichemical storage and use. You can also book a 
GROWSAFE course directly from the site.

Since December last year, the use of hazardous substances, such 
as agrichemicals, in the workplace has been managed under 
the Health and Safety at Work Act and enforced by WorkSafe.

As with any other workplace risk, you are now required to 
identify and assess the risks associated with agrichemical use 
and take steps to manage them. The regulations require every 
workplace to maintain an inventory showing:

• All hazardous substances present.

• The likely quantity on the site.

• Hazards associated with the substance. 

This inventory will be the first thing an emergency worker, 
WorkSafe auditor or quality assurance auditor will ask to see. 
It also is the first step in your risk management process.

There are various changes to the regulatory requirements but 
the one most visible to agrichemical users will be the end of the 
Approved Handler system. It is being replaced by a Certified 
Handler scheme but this will only be required for those using the 
most acutely toxic agrichemicals (hazard classes 6.1A or 6.1B). 
Whilst fewer people will need the Certified Handler, the level of 
competency required will be higher with Test Certifiers likely to 
require an interview or even site visit before issuing a certificate.

However, there is a very clear requirement that every business 
provide training, information and instruction to ensure its 

Dr Don Wright, who died recently, will be remembered 
by many arable farmers. He addressed many events and 
field days from the 1970s to 1990s for the DSIR and then 
Crop and Food Research. His life’s work focused on cereal 
production and breeding. Addressing field days he was 
always very enthusiastic to contribute his vast knowledge 
and experience. As a plant breeder at Crop and Food 
Research he was instrumental in the development of the 
modern Plant & Food Research milling wheat cultivars 
used in New Zealand today. 

Don retired from Plant & Food Research some years 
ago but continued to follow his research interests in his 
laboratory and glass houses at home. 

Dr. Don Wright
For many years Don was responsible for assessing frost damage 
to wheat crops for the United Wheat Growers’ Insurance 
scheme. He was always able to quickly identify if damage had 
been caused by frost or something else such as heat stress, 
disease or chemical. He was meticulous in his loss calculations 
which meant that on the occasions he was challenged about is 
findings, there was in fact, very little argument. 

With Don’s passing we have lost one of the last of New 
Zealand’s old school cereal researchers and breeders, and 
with him a vast history of cropping.

Thanks to Syd Worsfold, Vice Chairman, United Wheat 
Growers for this information.
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In June, FAR graduates Sonja Vreugdenhil and Liam Smith attended the annual Innovation 
Generation conference run by Grain Growers in Australia. This year’s event was in Wagga 
Wagga, NSW and focused on personal development and leadership skills for young people in 
the cropping industry.

Innovation Generation: 
The building blocks for success

Liam
The pre-conference tour was also a highlight for me, as was a talk 
from Victoria Cross recipient Mark Donaldson, who impressed on 
us that success requires determination and a positive mindset.

A visit to the Riverina Oil and Bio-Energy (ROBE) oilseed crushing 
and refining facility was also very interesting. The facility was 
built in 2013 to cater for the growing domestic and international 
market that demanded non-GMO oil products. It processes 
200,000 tonnes of oilseed each year with 250 and 350 tonnes of 
oil and feed meal produced each day, respectively. ROBE leans 
towards a value-add business strategy and has very strict grain 
quality control. Grain quality is measured by oil %, amount of 
chlorophyll, protein and moisture %.

Innovation Generation provided a great opportunity to meet 
new people with shared interests and to share ideas about 
whether any Australian strategies could be implemented in 
New Zealand farming systems.

Next year the conference will be held in Victoria. We would 
recommend attending for anyone who gets the opportunity. 
It is a great place to meet like-minded people who are also 
passionate about the agricultural industry.

Each year FAR awards prizes to the top Plant 
Science students at Lincoln University. This 
year, congratulations go to Bobby Wright top of 
PLSC071 (Annual Crop Production) and Irene 
Setiawan, top of PLSC 320 (Crop Science). 

Top scholars

Sonja
The conference started with a trip to a farm which had taken 
diversification to the next level.  Commins Enterprises near 
Whitton is involved in wine storage (just 8 million litres), 
stainless steel manufacturing (to build the storage tanks), 
cotton processing, fish farming, forestry, craft malting and 
biochar.

The theme of this years’ conference was Building Blocks 
for Success and involved a range of inspiring and innovative 
thinkers and speakers. I also had a chance to view some NSW 
Department of Primary Industry (DPI) trials, some of their April 
sown wheat had already reached GS49! The DPI research 
programme had many similarities to FAR’s. Sow thistle control 
is a hot topic, as are grain legumes and disease screening and 
classification.

Highlights for me were the connections I made on the pre-
conference tour and during the trip to DPI. I was also very 
impressed by Georgie Aley, a business consultant and former 
head of both the The Australian Institute of Food Science and 
Technology and the Grains & Legumes Nutrition Council, who 
clearly outlined the challenges she faced as the shaped her 
successful agribusiness career. 

Nine young growers and industry reps joined 
two FAR staff on the 2018 Arable Y’s trip. The 
16 day tour involved a range of farming linked 
stops in England, France, Germany, Denmark 
and Sweden. 

The trip began with the Cereals field day in England with later 
stops at the Sulky machinery factory in France and John Deere 
in Germany, where their 6 series tractors are manufactured. 

The group visited 10 farms, ranging from a small organic seed 
producer in France to large estates cropping in excess of 2,000 
ha in the UK and Sweden. Many of these businesses had 
diversified from straight arable farming, to include enterprises 
such as chlorophyll extraction for food colouring, anaerobic 
digesters for electricity production and Christmas trees. 

Other stops included a robotic farming themed visit to Harper-
Adams University in the UK; BASF in Germany; grass seed 
production at Aarhus University and DLF in Denmark, and 
the Carlsberg Research Laboratory in Copenhagen for some 
compulsory beer tasting. Swedish company Oatly hosted a 

UK & Europe 2018:
Organic production to robots

factory tour with tastings of their milk substitute products, 
which are produced from oats using a patented an enzyme 
process that retains greater nutritional characteristics than 
other plant based milks.

The trip concluded at Borgeby Fältdagar, Sweden’s major 
agricultural field day with a comprehensive range of agronomy 
and machinery exhibitors and demonstrations. The focus of this 
year’s field day and pre-event conference was on how to utilise 
Precision Agriculture technology on farm. The conference 
day concluded with a celebratory dinner marking the 20th 
anniversary of the event, and the Arable Y’s group met up with 
a group of Swedish Young Farmers.

The trip would not have been possible without the support and 
hospitality of a range on farms and businesses, and of course 
sponsorship. Special thanks to South Pacific Seeds, Carrfields 
Grain and Seed, Farmlands Co-operative and John Deere.

Karen Williams
Congratulations to 
Karen Williams, who 
was elected Federated 
Farmers’ Arable 
Chairperson in June. 
Karen is the first woman 
to lead the Federation’s 
arable sector and takes 
over from Guy Wigley, 
who has held the role for 
the previous three years. 
Many thanks to Guy for all 
his work in this time.

Karen, husband Mick and three children farm a 224ha mixed 
cropping and beef and lamb finishing property at Gladstone in 
the Wairarapa. A former planner with Greater Wellington Regional 
Council, Karen runs her own consultancy business specialising 
in resource management, facilitation, engagement and speaking 
on agri-environmental issues. She says her roles are premised by 
her desire to “help farmers and the agri-sector to better engage 
with local, regional and central government to ensure they are 
more environmentally and economically sustainable”.

She and Mick are past Wellington Region Supreme Winners 
in the Ballance Farm Environment Awards. They’ve been 
Federated Farmers members for many years but Karen says 
it was her appointment in 2016 as arable representative on 
the Ministry for Primary Industries (MPI) Governance Group 
for the response to the Wairarapa pea weevil incursion “that 
revved up my exposure to Feds and biosecurity issues”.

She played a key role in securing government funding to 
develop a future focused cropping strategy for the Wairarapa, 
and worked to secure the initial and on-going ex gratia 
payments for growers impacted by the extended regional 
growing ban. Her efforts and determination saw her named 
winner of the inaugural Federated Farmers Arable Industry 
Group ‘Biosecurity Farmer of the Year’ award in 2017.

Despite an annual contribution of at least $750 million to 
GDP, New Zealand’s arable sector tends to fly under the 
radar for many people. Karen wants to see that change.

“I’d like to increase our presence in Wellington, talking to 
government and reminding them we are an important sector 
with a lot to offer,” she says.
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Send your CV and a short 
summary of what you plan 
to do after graduating to 
Melanie.Bond@far.org.nz. 

Applications close 
Friday 31 August 2018. 
Phone 03 345 5783 for 

further information. 

$6,500 tax free
No report at the end of the Scholarship

Great networking opportunities
Counts as allied industry work

Based at Templeton, Canterbury
Applicants must be students of Lincoln University who are returning to full time tertiary education in 2019.

SUMMER SCHOLARSHIPS

DISCLAIMER This publication is copyright to the Foundation for Arable Research (“FAR”) and may not be reproduced or copied in any form whatsoever without FAR’s written permission. This 
publication is intended to provide accurate and adequate information relating to the subject matters contained in it and is based on information current at the time of publication. Information 
contained in this publication is general in nature and not intended as a substitute for specific professional advice on any matter and should not be relied upon for that purpose. No endorsement 
of named products is intended nor is any criticism of other alternative, but unnamed products. It has been prepared and made available to all persons and entities strictly on the basis that FAR, 
its researchers and 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.

Members of the 
FAR Board 

www.far.org.nz

DAVID BIRKETT (Chairman) 
Northern South Island 
03 324 4499 

ALAN HENDERSON 
Northern North Island 
07 871 9934

PAUL MACKINTOSH 
South Western North Island 
027 446 3166

HUGH RITCHIE 
Eastern North Island 
06 856 8279 

STEVEN BIEREMA 
Mid Canterbury 
03 302 2655

PETER MITCHELL 
South Canterbury/North Otago 
03 434 9244

STEVE WILKINS 
South Otago/Southland 
027 437 5209

Dr MIKE DUNBIER 
Appointed Member 
03 358 6479

DR TONY GREGSON 
Appointed Member
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