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Plant vs animal 
protein, what’s 
it all about?
Have you heard of Veganuary…a detox diet where you eat 
only vegan food for the month of January? This year, 52,000 
people in the UK took the Veganuary pledge. And they were 
not alone, The Daily Telegraph reports that the number of 
year-round vegans in the UK has tripled to 542,000 in the last 
10 years, and that half of these are in the 15 – 24 year old 
(Millennial) age bracket.

I couldn’t find figures on veganism for New Zealand, but 
did find the results of a February 2016 survey showing that 
10.3 percent of New Zealanders over the age of 14 were 
exclusively, or almost exclusively vegetarian. That figure had 
increased by 27% since 2011, with Millennials featuring among 
the groups with the sharpest growth.

Neither of these sets of figures surprises me, especially 
after conversations with friends and family over the summer 
break. It’s interesting to hear how some 18 – 35 year olds are 
thinking. One farm-raised omnivore noted that she expects 
that the majority of her generation, herself included, will cease 
to eat meat within the next couple of decades. Living in the 
city she is making this call based on general societal concerns 
around health and animal welfare (as a farm girl she does her 
best to defend the welfare accusations, but finds it an uphill 
battle). Another Millennial has based her decision to become 
a vegetarian on environmental concerns. She wants to have 
children one day and in order to balance the impact these 
future children will have on the environment she has stopped 
eating meat, forever. 

Protein is an essential component of the human diet; 
protein from animals is not. Carnivore, omnivore, flexitarian, 
vegetarian or vegan? The amount of animal and or plant 
based protein that people choose to include or exclude from 
their diet is influenced by a number of social and personal 
habits and perceptions. That is why the figures and opinions 
cited here warrant careful consideration by all sectors of the 
food industry. The shift towards vegetarianism, for whatever 
reason, is real. There is a growing market for plant based 
proteins. I look forward to seeing how this will impact on the 
development of new end-uses and markets for the products 
of New Zealand’s cropping farms. 

Anna Heslop
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A last word 
from the CEO

farmers to challenge their suppliers and advisers on the need 
for, quantum of and cost of inputs, and ask for clear research 
data to show that the decision they will implement is backed up 
by the latest and best independent information.

Has our ability to accept and embrace change changed? The 
pace of change appears to have accelerated exponentially 
in the last twenty years and we have had to change too. But 
has our industry embraced change and have we seriously 
looked for the opportunities that change can provide? To some 
extent, of course we have changed. With the growth of the 
dairy industry many crop farmers now supply forage and feed 
to the dairy industry. However, although they are an extremely 
important customer of cropping farmers, how much do we 
know about what they want and how hard do we try to meet 
their needs? Much research has been done on growing crops 
for the dairy industry in New Zealand and more is underway to 
define the value of grains to dairy cows. While there will always 
be some problems in any seller buyer relationship, many crop 
farmers have embraced the dairy industry and work closely 
with dairy farms and farmers for the benefit of both parties. With 
the increased environmental constraints on some aspects of 
farming it will be important that different sectors work closely 
together in future so that a farm is comprised of animals and 
plants utilising the land for the best outcome. This would mean 
we have just farms in New Zealand. Some parts of them may 
have cows or sheep on them while others may have annual 
or fruit crops on them and, where practical, they will integrate 
and rotate.  After all, grass pasture is just another long term 
perennial crop.

What other changes might be needed to supply what buyers 
want? As the world demand for plant based foods increases 
we will need to understand and change to meet the needs of 
these future consumers wherever in the world they are. We 
need to ensure our crops meet the specifications and any 
sustainability requirements of the buyer. This will require further 
change to shorten the value chain so the producer understands 
the consumer’s needs and grows crops accordingly. This may 

Change is the key word for the cropping industry over the 20 plus years 
that I have been worked for FAR and change will also define its future.

But before discussing change, as this will be my last 
contribution to From the Ground Up in my current role, I would 
like to thank you all for your input into making my role very 
exciting, at times challenging, but very rewarding. Although I 
know there is more we could, and should, have done, I hope 
that FAR has provided value to your farm business. I am very 
aware that the levies you contribute are very significant to your 
business and there are probably any number of other valuable 
uses you could find for these funds, but I can also assure you 
that we work extremely hard to make sure these levy funds 
are invested to help your business. I am also very pleased to 
see that Dr Alison Stewart will be the new CEO of FAR. I have 
worked with Alison over many years on a range of projects and 
I have every confidence that she is the right person, and an 
excellent person, to lead FAR through the next steps.

From a research perspective, improvements in arable crop 
yields have varied widely, from huge increases of ryegrass seed, 
wheat and barley, but little, if any for peas or maize. The lack of 
increased yield for these latter crops would be ok if it had been 
accompanied by a significant increase in their profitability, but 
unfortunately, this is not the case. So we have to ask ‘why?’ 
I believe that increasing yields will be difficult, as changes in 
genetics provide only small incremental increases, and many 
of the agronomic fixes have already been identified by research 
and adopted by farmers. Also, both maize and peas are spring 
sown crops so the window you, the farmer, has to influence 
yield is small and often determined in the first few weeks 
from sowing. 

In terms of profitability however, a number of practices for 
maize and other crops offer huge potential for increases, but 
often another party from outside the farm gate influences this. 
In maize for example, a farmer could increase profitability by 
over $500 per hectare by using no-till or reduced till, optimising 
plant population, optimising fertiliser and agrichemical inputs, 
and selecting hybrids based on gross margin per hectare per 
day as they fit with their farm system. I think it is important for 
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mean farmers need to invest beyond the farm 
gate, question the current trader mentality and 
break the commodity production cycle for most 
of what we grow.

We should also acknowledge that we have 
changed markedly in what we do in the last 
twenty years. New cultivars and hybrids are 
adopted extremely rapidly by the industry. New 
agrichemicals and new practices for using 
them have revolutionised crop establishment, 
disease, weed and pest management. Nutrient 
management practices have evolved rapidly to 
optimise yield and minimise environmental impacts. 
New equipment, implements, machines, irrigators 
and precision agriculture tools have improved 
accuracy, reduced cost and improved productivity. 
Environmental regulations, while often not 
embraced, have resulted in improved management 
practices and often improved productivity across 
the industry.

Keeping ahead of change means moving faster. I 
expect change will bring further increases in the 
use of technology on farms and the introduction of 
new crops being grown for new plant based foods 
as consumers seek products from sustainable 
diversified farm production systems and robust 
environmental standards. This will require on-
going research and knowledge exchange. FAR 
and the other levy organisation are currently well 
positioned to deliver this for their industries, but 
as farms become increasingly diversified we may 
need to ask are whether or not separate entities 
for research and extension in agriculture are the 
best option. Would levy payers get a better return 
on investment if there was only one industry good 
organisation for all farms? Should the organisations 
delivering research and knowledge exchange to 
New Zealand agriculture be taking a very close 
look at themselves (and each other) to ensure 
they in the best possible position to deal with the 
accelerating rate of change, on farm and beyond?

Nick Pyke

Research
– where do the ideas come from?

FAR’s research needs to meet the needs of its levy payers. So 
how do we come up with ideas for research projects?

“The most obvious way to ensure that our research is meeting 
grower needs is to ask the growers” says CEO Nick Pyke, adding 
that grower consultation may be formal or informal.

“FAR is focused on maintaining strong connections with our growers. 
We have formal meetings with our seven regional Arable Research 
Groups (ARG) two or three times a year, and our new Research and 
Development Advisory Committee (RDAC) has been structured in 
such a way as to encourage even more grower involvement. 

“The RDAC meets three times each year to discuss and prioritise 
research requirements, particularly any new areas of research and 
extension. This committee includes at least one member of each of the 
ARGs and those ARG members are tasked with consulting with growers 
and industry in their regions on what issues are affecting growers 
and also, how they feel about any proposed new research ideas.

“Informally, FAR staff are talking to growers every day, and these 
conversations also provide food for thought about current and 
possible future projects.”

FAR’s research portfolio includes a mix of short term applied 
projects (one to three years) and longer term basic projects (up to 
15 years). Long term projects often evolve from discussions with 
national and international scientists and advisors and are likely to 
reflect emerging technologies or issues. Current long term research 
topics bio-pesticides, cereal endophytes and cultivation trials. 
FAR’s involvement in many of these projects, especially in the early 
stages, is by co-funding or in-kind support; then, as ideas and 
results accumulate, we can assist with on-farm trials and extension.

So, if you have concerns about a particular crop or technology, or 
simply have a great idea for research, get in touch with us here at 
FAR or via your local ARG or RDAC committee.

Steve Wilkins FAR Board, SOS (Chair)
Mark Ernest, NNI
David McDonald, SWNI
Michael Williams, ENI
David Birkett, FAR Board, NSI,
Matthew McEvedy, NSI
Hamish Marr, MC
Richard Peckitt, SCNO
Robert Auld, SOS
Nick Pyke, FAR
Nick Poole, FAR Australia
Ross Polson, Consultant
Robyn Dynes, AgResearch,
James Hunt, La Trobe University, Melbourne

NNI
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As I write this, we are in the middle of harvest with a run of hot 
days the like of which we haven’t seen for a number of years. 
While the heat is most welcome during harvest, this season has 
seen the heat start early in the growing season, causing heat 
stress on crops at vulnerable times during their growth stages. 
So far the harvest has progressed well, but with mixed results in 
yield and quality.

For the past few months the board has been concentrating on 
the appointment of a new CEO to replace Nick Pyke. After a 
considerable process of searching and interviewing applicants, 
the board is delighted to appoint Dr Alison Stewart as the new 
CEO of FAR. Alison has a significant science and academic 
background with the skills and knowledge that FAR requires 
now and in the future. Alison starts with FAR in mid March and 
we look forward to working with her over the coming years. 
Nick Pyke will continue to work for FAR on a part time basis to 
help with the transitioning of the CEO role. 

As I mentioned earlier, the weather for the past couple of 
seasons has differed from what we would expect, which 
suggests we need to take a closer look at the way we manage 
our crops or even what crops may better suit our more 
changeable climate. The Future Foods project that FAR is 
involved in is looking at what crops could be grown in different 
parts of the country and ensuring that they align with innovative 
new products that the consumer demands. For too many 
years we have grown crops for commodity end uses and not 
understood consumers’ exact requirements. Having a greater 
understanding of consumers’ needs and where we fit into 
the supply chain will help us select what new crops will have 
potential to deliver better return to our farms.

If we are going to achieve FAR’s goal of making cropping the 
most profitable and sustainable land use, then we need to 
ensure we have greater influence and understanding throughout 
the supply chain. This is a significant change in the way that 
most growers currently think about their business. Current 
thinking is that once the crop is harvested and in the silo or 
store then our role as a grower ends. If we are going to have 
any chance of becoming the most profitable land use then we 
need look at accessing increased value in the value chain and 
identifying new opportunities.

FAR’s role in this type of change is to ensure that the on-farm 
capabilities and knowledge are available to growers, so a 
sustainable growing system is practical for any new 
opportunities that are identified.

At the end of last year Richard Green retired from his role as an 
appointed director of FAR. We thank Richard for the significant 
contribution he has made to FAR and our industry, especially 
in relation to business systems and chairing the industry wide 
Forage Strategy Group. Richard’s contribution highlights the 
important role that independent directors play on the FAR board.

I hope that you all have a good harvest and that the areas that 
need rain get it at the appropriate time. We look forward to 
working with you this year, aiming to make cropping the most 
profitable broad acre land use in New Zealand.

David Birkett

A word from 
the Chairman

Dr Alison Stewart’s research 
experience encompasses 
everything from cutting edge 
molecular technologies to 
product development and 
on-farm trials. She is currently 
General Manager Forest 
Science at Scion. She was the 
Founding Director of the Bio-
Protection Research Centre at 
Lincoln University and in 2011 
was made a Distinguished 
Professor of Plant Pathology at 
Lincoln University. She starts 
with FAR in mid-March.
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Cereal disease management is an important component of 
the FAR cereals research programme. This season the work 
on controlling Septoria tritici blotch (STB) continued with three 
types of trials. The first was a continuation of work into fungicide 
dose rate in autumn sown wheat crops. The second was a 
follow on from last season, when a wheat cultivar by fungicide 
programme trial was run at Chertsey. This year, additional 
trials were setup in South Canterbury and South Otago to 
investigate whether fungicide programmes can be reduced 
with more disease resistant cultivars. The third trial type looked 
at fungicide programmes. In a FAR led industry initiative with 
Plant & Food Research, BASF, Bayer and Syngenta, work is 
continuing at PFR in Lincoln to monitor the sensitivity of different 
Septoria isolates collected in the field to examine if there are any 
signs of resistance development in the population. After three 
years of testing there are no signs of isolates that might carry 
the SDHI resistance mutations. This work is set to continue for 
the next three years.

In order to tease out differences between different fungicide 
programmes it is good to get rainy humid weather to encourage 
the foliar disease. The wet weather over winter promoted STB 
in wheat crops and in Crop Action through early spring we 
stated that fungicide programmes should be robust because 
conditions were conducive for disease development. The risk 
of STB progressing further up the plant from wet weather and 
high relative humidity during early October in Canterbury was 
moderate to high. However, from about mid-October to the end 
of November the very dry conditions (8 mm rain at Chertsey) 
were not conducive to disease progression. The dryland autumn 
sown wheat cultivar by fungicide programme trial at Chertsey 

which had low yields (about 5 t/ha) showed no yield response 
to fungicide because of the droughty conditions. It is unusual for 
autumn sown feed wheat to be harvested in early January! 

The disease research programme has also been looking at 
Ramularia. In the 2016-17 season there were reports that 
Ramularia leaf spot (RLS) was difficult to control in barley 
crops. Alongside this, laboratory tests carried out by Plant 
& Food Research in spring identified Canterbury and South 
Otago RLS isolates with reduced sensitivity to the succinate 
dehydrogenase inhibitor (SDHI) fungicides in microplate assays. 
Three mutations which may impact on the performance of 
SDHI fungicides were confirmed. However, just because these 
mutants were less sensitive to SDHI fungicide in the laboratory 
doesn’t necessarily mean that they will not be controlled by 
SDHI fungicides in the field, since the mutants may be at very 
low levels in the population at this stage. Another reason for this 
is that the mutant strains may not survive that well in the field 
environment (there is fitness penalty). Fungicide trials were set 
up in autumn sown barley crops at Southbridge and Geraldine 
and spring sown barley at Methven. Ramularia infected all of 
these crops. Disease assessment data from the trials show that 
the SDHIs are still contributing to RLS control but possibly at a 
reduced level compared to previous years. Harvest results will 
add to the analysis along with samples of infected leaves that 
were collected from these trials to test for RLS mutants with 
reduced sensitivity to fungicide. This analysis will help with our 
understanding of whether these mutant strains are increasing 
in importance.

Photo: Ramularia leaf spot in an autumn sown barley crop.

Cereal disease 
research 2017/18
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Red clover casebearer moths caught
December 2017/ January 2018

High

Medium

Low

Red clover casebearer
Red clover casebearer, a pest of 
red clover first formally identified in 
New Zealand just 15 months ago, 
has now been found right across 
New Zealand.

Red clover case bearer moth (Coleophora deauratella) was 
discovered in Auckland during October 2016, setting off alarm 
bells and prompting a nationwide monitoring campaign. Special 
pheromone traps were imported and placed on farms from 
the south of the North Island to the south of the South Island. 
Results show moths are being found on farms, roadsides and 
other areas everywhere from Wairarapa to Southland. Given the 
numbers and spread of this pest, it seems likely that it has been 
here for quite a while and could have been affecting red clover 
seed yields for several years.

Red clover casebearer is a small moth (about 8 mm long) and 
is very similar to two other species of clover casebearer moth 
(Coleophora spp.) that are already well established in white 
clover in New Zealand, however its principal host is red clover. 
Adult moths lay eggs on developing red clover flower heads 
and once hatched, the larvae tunnel into the florets to feed, 
destroying the growing seed. As the larvae grow, they adhere 
themselves to a chewed-off floret, using use it like a cape or 
case for protection and camouflage. Feeding damage to seeds 
can severely impact on crop yields.

Richard Chynoweth, Research Manager - Herbage, at FAR.

Red clover casebearer larval feeding damage – note the hole at 
the base of the floret.

Red clover casebearer moths caught December 2017 - 
January 2018.
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This work is conducted by FAR with support from the Seed Industry Research Centre.

For more information, please contact: Richard Chynoweth 021 860 246 or richard.chynoweth@far.org.nz 

Red clover thrip
Growers should also monitor crops for red clover 
thrip larvae, of which the second generation are 
currently hatching in crops. Larvae are small 
red creatures that live in the flower heads and 
attempt to avoid light when the flower head 
is pulled apart. Thrips feed with a rasping 
mouthpiece on either pollen or directly on the 
seed itself, resulting in small undersized seed.

Late 2017 an initial laboratory based insecticide trial indicated 
that some insecticides currently registered for use in clover 
crops are effective against red clover casebearer moth. Further 
work will investigate insecticide control of larvae and whether 
parasitic wasp species which already help to control other 
Coleophora spp. in white clover crops could provide useful 
control in the future.

In the meantime, farmers should check their crops for the 
presence of red clover casebearer by inspecting flowers, 
looking for millimetre sized holes chewed into the base of 
individual florets and, or, distinctive black droppings, also 
at the base of the florets. They may also be able to see the 
case bearing larvae, which look like small red-brown cigars 
on the flowers. If evidence of casebearer is found, discuss 
management with your crop agrichemical advisor.

Adult red clover casebearer moths are about 8 mm long and are 
most likely to be seen between October and January.

Distinctive cigar-like red clover casebearer larvae on a red 
clover flower.
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Four new FAR projects 
with Sustainable 
Farming Fund

“We hope that the project will engender new thinking about 
setback design. Many current rules dictate the use of ‘one size 
fits all’ setback widths, regardless of soil type and slope, or the 
species being planted. Arable cropping is often on flat ground, 
but effective setback widths for flat ground has not been well 
quantified.

“This project will involve a set of regional field trials to measure 
the effectiveness of setback widths and applications on flat 
and sloping land with a number of setback species. It will 
also investigate the agronomic potential of perennial wheat 
as a setback plant. Perennial wheat is used elsewhere in the 
world for erosion-control, providing constant ground cover 
and harvestable grain. Once we have more information, we 
also intend to develop a good management guide for setback 
development, application and management on cropping 
ground.”

Ramularia: Minimising the Threat to Barley 
Crops
New Zealand farmers have experienced difficulty in controlling 
Ramularia in barley crops in recent years and are concerned 
with the significant yield losses caused by this disease. Project 
leader Rob Craigie says this project will develop strategies to 
help cropping farmers minimize the yield and financial losses 
caused by Ramularia. 

“There will be four areas of study: determining the best 
fungicide spray programmes to control Ramularia to maximise 
grain yield and minimise seed-borne inoculum; determining 
Ramularia’s sensitivity to available fungicides with different 
modes of action; comparing the impact of seed-borne inoculum 
with that of inoculum in the growing environment; and finally, 
establishing base line resistance/tolerance levels of current 
barley varieties against Ramularia.

“At the end of the project we hope to be able to provide growers 
with a cost effective and sustainable package of agronomic and 
chemical control options for managing Ramularia.”

FAR researchers have received 
$550,000 from the MPI Sustainable 
Farming Fund to investigate four 
environmental and crop production 
issues for their growers.

The four projects which have received funding are:
• Good Management Practices for Cropping Setbacks, which 

will investigate effective setback widths from waterways on 
cropping farms and how to best manage them. Funding value 
$95,599.99. Project Leader, Abie Horrocks.

• Ramularia: Minimising the Threat to Barley Crops, aims 
to develop joint agronomic and chemical control options for 
managing this serious disease of barley crops. Funding value 
$199,619.00. Project Leader, Rob Craigie.

• Food Products for the Future, which will assess a range of 
potential new arable crops which could be grown across New 
Zealand. Funding value $178,240.00. Project Leader, Nick 
Pyke.

• Environmental Benefits of Arable Feeds, which will 
investigate the potential for grain and crop silage based feed 
combinations to reduce the N footprint of dairy systems. 
Funding value $72,000.00. Project Leader, Ivan Lawrie. 

CEO Nick Pyke says this extremely good outcome reflects FAR’s 
ability to work with industry on real issues and, through quality 
research and extension, to identify and deliver solutions to those 
problems. The four projects will begin in mid-2018.

Good Management Practices for Cropping 
Setbacks
Project Leader Abie Horrocks says this project will address 
the lack of data around setback widths and their application to 
protect waterways by comparing the effectiveness of a range of 
setback widths, species and cultivation practices for intercepting 
and mitigating overland flow on flat and sloping ground.
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Food Products for the Future
Project leader Nick Pyke says this study will address 
the problems of profitable land use, sustainable land 
management, use of high value new irrigation infrastructure 
and ensuring diversified land use. It will match plant species 
and cultivars with the potential to provide the ingredients 
for future food products with the agroecology of different 
cropping locations in New Zealand.   

“Currently the gross margins from some farming land uses 
are not sustainable and most available land use options 
require the farmer to supply a commodity product to a 
market at the commodity price. To make efficient use of 
expensive irrigation and ensure diverse and sustainable land 
use, farmers need access to higher value crops that deliver 
higher gross margins. 

“Outcomes from this project are likely to include new 
viable sustainable land use options for farmers, particularly 
within irrigation schemes; reduced environmental impacts 
of farming,  a diversified farming landscape with more 
land used for cropping and new crop types which are 
more sustainable for farmers and the community and new 
businesses producing new food products with farmers 
involved in the value chain.”

Environmental Benefits of Arable Feeds
Project leader Ivan Lawrie says this work aims to reduce the 
nitrogen footprint of dairy farms by encouraging greater use 
of New Zealand grown grain and crop silage based feed 
combinations. 

“Typical New Zealand pastures are high in protein and cows 
eating them produce high levels of urinary N, the major 
contributor to nitrate leaching and a potential source of 
nitrous oxide. However, research suggests that these losses 
could be reduced if lower protein feeds, such as grains and 
silage from cereal and maize crops, were included in the 
animals’ diet. 

“This project aims to combine the knowledge gathered from 
multiple research programmes with updated feed quality 
information and model feeding scenarios based on four 
case studies of dairy farms using different levels and types 
of supplementary feed. The expected outcome is a set of 
guidelines for mixed diet feeding using arable crops that 
can reduce nitrate leaching and nitrous oxide emissions, 
protecting the resilience and integrity of our major export 
sector.”
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Crop resilience to climatic 
variability…can we grow good 
maize consistently?

One of the consequences of climatic variability for agriculture is 
the greater frequency of severe or extreme weather patterns. 
New Zealand has an inherently favorable climate for achieving high 
maize yields. However, increasingly frequent, yet unpredictable, 
extreme weather events represent a serious agronomic challenge 
to growing “good” crops consistently year in and year out.

The negative effects of extreme weather on crop growth are 
amplified by the presence of other yield limiting factors (YLFs). 
For example, the effects of excessive rainfall on crop growth are 
magnified in fields with poor soil drainage and soil compaction. 
Mitigation of either or both of these YLFs will increase crop 
resiliency toward the effects of excessive rainfall.

Consequently, one strategy for improving crop resilience to 
climatic variability is to identify and mitigate manageable field-
specific YLFs. This involves spending quality time in the field 
looking for YLFs, diagnosing the causes of YLFs, and identifying 
strategies or solutions for reducing or eliminating YLFs.

Dr. RL (Bob) Nielsen was one of two FAR guests from Purdue University at the end of last 
year. Along with his colleague Jim Camberato, Bob spoke at nine locations around the North 
Island, including the NCRS field day.

Key points
Identify and mitigate field-specific yield 
limiting factors
• Rely on past yield maps to document problem areas.
• Scout fields regularly during the growing season.
• Consider aerial imagery to document problem areas.

Sound agronomic decision-making
• Hybrid / variety selection – tolerance to a range 

of conditions.
• Soil water management.
• Soil compaction / soil management.
• Soil fertility / plant nutrition.
• Weed, disease, and insect control.
• Stand establishment success.
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For further information, please contact: Bob Nielsen rnielsen@purdue.edu or www.kingcorn.org/cafe 

Spatial maps of historical grain or forage yield data can help 
identify the locations and extent of crop problems in fields, as 
can aerial imagery during the current growing season (satellite, 
commercial aircraft, small Unmanned Aerial Vehicles). In season 
aerial imagery can be particularly useful because it can identify 
the existence of crop problems earlier, which translates to a 
higher likelihood of successfully identifying the causes of the 
problems AND the allows for the possibility of taking steps to 
mitigate the problems during the current growing season.
Until the art/science of weather forecasting improves to 
the point that we can accurately predict next season’s 
extreme weather events, maize growers must rely on sound, 
fundamental agronomic decision-making that will, hopefully, 
result in a crop that is more “stress proof” and better able to 
tolerate a range of unforeseen severe stresses.

Here’s a short list of agronomic decisions that maize growers 
can focus on to improve the stress tolerance of their crops. One 
useful resource to consider for other agronomic information is 
my website: www.kingcorn.org/cafe.

Soil water management
Tile drainage or surface drainage systems can increase a field’s 
capacity to handle excessive rainfall events and minimize the 
negative effects on crop growth. On soils prone to drought 
stress, improved irrigation scheduling and management can 
increase a field’s capacity to withstand the negative effects of 
severe drought on crops.

Hybrid selection
Strive to identify hybrids that not only have excellent genetic 
yield potential, but also documented tolerance for a wide 
range of unforeseen stresses. Look for hybrids that perform 
well across multiple locations of private or independent variety 
trials. The combination of excellent genetic yield potential plus 
tolerance to unforeseen stress is crucial to achieving good 
yields consistently “in the real world.”

Soil health, quality and tilth
No matter what fancy word you use to describe it, good soil 
characteristics are important for encouraging effective rooting 
of the crop that will enable it to tolerate stress later. Reduce 
opportunities for compacting soil with field equipment. Improve 
the drainage on poorly drained soils. Reduce opportunities for 
soil erosion by implementing cover crops and/or reduced tillage 
practices.

Soil fertility / plant nutrition
Pull soil samples regularly and take steps to improve overall 
soil fertility levels, including soil pH. Spatial variability patterns 
for soil nutrients and pH are most accurately estimated with 
spatially intense soil sample strategies (0.5 hectare grid patterns 
or smaller). Starter fertilizer applied to the side and below the 
seed (5 cm x 5 cm) at robust rates (18 to 36 kg actual N per 
ha) will help a crop endure challenging early season growing 
conditions. Adopt nitrogen fertilizer management practices 
that minimize the risk of N loss by leaching, denitrification, or 
volatilization. One of the simplest ways to minimize the risk of 
N loss is to either split-apply your N fertilizer (some pre-plant, 
some sidedress) or apply the majority of N as a sidedress.

Weed control
With all of today’s fancy herbicide chemistries, we still struggle 
to control weeds in our fields. Weeds compete with crops 
for light, water, and nutrients. Make sure you know the weed 
species you are dealing with. Make sure you understand which 
herbicides are most effective against your weed species. 
Make sure you aim to control weeds when they are young and 
vulnerable.

Disease control
Be alert for the development or risk of diseases, especially 
foliar diseases like common rust (Puccinia sorghi). Select maize 
hybrids with excellent genetic resistance to this disease. Be 
prepared to apply foliar fungicides if necessary. Generally, QoI 
strobilurins (Group 11) fungicides are more effective on common 
rust than are DMI triazoles (Group 3) fungicides. 

In addition to making sound agronomic decisions, another 
secret to growing good maize consistently is to thoroughly 
understand what is going on within your fields. That means you, 
or someone you trust, simply has to spend a lot of time walking 
and scouting fields throughout the growing season.
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Agronomic practices to produce feed for livestock aim to 
produce high yields and high quality. Silage management 
has a significant impact on feed profitability because it 
affects wastage, and therefore how much of the grown feed 
is converted into milk. Feed wastage in silage storage can 
range from below 10% up to 40% (Table 1). Typical sources 
of wastage are storage losses in the closed stack or at feed-
out after opening. These avoidable losses represent a lost 
opportunity to produce milk and are reflected in the price of 
feed. Feed price increases according to wastage from 33 to 
50 c/kg DM (3.0 to 4.5 c/MJME) which often amounts to a 
difference that determines whether a feed is used profitably or 
not (Table 2).

Good silage management and 
the role of silage inoculants 

which is the ability of the forage to resist a drop in pH. However, 
they are also prone to heating and moulding at the silage face 
and at feed out. Lucerne and grass silages are the reverse of 
maize and cereal silage. Up front fermentation is harder and 
slower, but they are less susceptible to heating at the silage 
face and at feed out.

1. Harvest management 
Wilting crops efficiently without losing too much sugar is critical 
for forages like grasses, clover and lucerne. This is because 
they are cut at a low dry matter level and wilting increases 
the dry matter before ensiling, which increases their ability to 
ferment well. However, crops such as maize and cereal silage 
can be directly harvested without wilting when the whole crop 
reaches an ideal dry matter content (generally 32-40% DM). 
Crops that are too wet when they go in the stack may not 
ferment well because the water dilutes the sugar and increases 
the risk of Clostridia fermentation, resulting in high losses and 
low quality. Ensiling crops below 28% dry matter releases liquid 
(effluent). While effluent represents a loss of nutrients in the 
silage, the risk it poses for water pollution is probably of greater 
concern. Harvesting crops when they are too dry tends to 
make ensiling difficult because the crop becomes too springy to 
compact, leaving air in the stack which can hinder fermentation 
and lead to increased aerobic losses after stack opening. 

2. Stack management 
Fermentation takes place in the absence of air, so creating 
a well compacted stack with a good oxygen barrier seal is 
essential. Preventing air from entering the silage once the stack 
is open can be difficult but is key to preserving dry matter and 
quality of the feed. Even with good fermentation, dry matter 
losses are inevitable, but minimising damage at the face of the 
stack helps to reduce air penetration into the stack. In extreme 
conditions dry matter losses can reach 30% over a 10 day 
period (Honig & Woolford, 1980). When feeding out, remove 
at least 20 cm each day from the stack face to ensure fresh 
unspoiled silage is fed every day. 

3. Silage inoculants 
A better understanding of silage microbiology in the 1980s has 
led to the development of silage inoculants and a widespread 
use worldwide. Generally, bacteria in inoculants act in one of 
two ways, improving either fermentation efficiency or aerobic 
stability (keep silage cool). Specifically selected strains of lactic 
acid bacteria can convert plant sugars more efficiently and are 
more competitive than bacteria and yeasts already present 

The following article is based on a presentation delivered by Jakob Kleinmans of Nutriassist 
Ltd, at the NCRS field day in December.

Table 2. Wastage affects the price of feeds.*

Wastage % 10% 20% 30% 40%

Feed price (c/kgDM) 33 38 43 50

Feed price (c/MJME) 3.0 3.4 3.9 4.5

*Assumptions: Original feed at 30 c/kgDM and 11 MJME/kgDM.

Table 1. Silage wastage % in storage.

Feed Excellent Average Poor

Grass silage 5 10-15 20-40

Maize and cereal silage 6 10-15 20-40

Source: DairyNZ Facts & Figures (2017).

Factors affecting silage losses
Silage fermentation is the process of microorganisms 
converting sugars into acids - preferably lactic acid because it 
is the most efficient acid to lower the pH quickly and to reduce 
the potential effect of undesired microorganisms that compete 
with lactic acid bacteria for the substrate (food) sugar. If the 
pH does not drop rapidly, undesirable fermentations from 
microorganisms such as enterobacteria and clostridia can 
dominate. Clostridia are a particular risk factor in grass and 
lucerne silages at lower dry matter, and cause significant 
quality losses. 

The ability to ferment differs between forage types. Maize and 
cereals are easily fermentable crops because they provide 
high levels of sugar and a low buffering capacity, i.e. enough 
substrate (food) to allow high levels of lactic acid production 
and little “resistance” from the “buffering capacity” of the crop, 

14

on the plant. These are homofermentative strains, 
often from the species Lactobacillus plantarum. They 
form the basis of silage inoculants that can improve 
fermentation efficiency. 

In the 1990s the use of heterofermentative strains of 
Lactobacillus buchneri was found to produce less 
heating of silage once it was exposed to air after 
opening. These strains are used in silage inoculants, 
and produce lactic acid, as well as other acids, such 
as acetic or propionic acid, and can improve aerobic 
stability (keep silage cool). 

Depending on their effects, the use of silage 
inoculants can be very profitable. Combination 
effects i.e. improved silage quality plus animal 
performance will bring the highest return. Things to 
consider when selecting silage inoculants:
• Research: An effective silage inoculant will have 

independent and statistically analysed published 
data supporting its use for the purpose planned. 

• Type of bacteria and targeted effects: improve 
fermentation and/or aerobic stability. 

• Application rate: The international industry 
standard is a minimum of 100,000 viable colony 
forming units per gram of forage. A good inoculant 
product will have its guaranteed bacteria number 
printed on the label. 

• Service: The inoculant should be supplied by a 
company with competent service that will support 
customers to make the right decisions selecting a 
product and provide on-going support and advice 
as required. 

• Price: Price alone should not be the driving factor 
for choosing an inoculant. 

Factors influencing silage inoculant 
effectiveness
Silage inoculants do not always work, and there are 
many different possible reasons why.  
1. Active ingredients: Some products fail to provide 

information about active ingredients. 
2. Product handling and quality control: Silage 

inoculants are live organisms, and production 
quality control and proper product storage 
handling are fundamental steps in supplying 
and maintaining a product that supplies the 
guaranteed number of bacteria on the label to the 
forage harvested. 

3. Product form and application: products applied 
wet generally have an edge over dry ones. Two 
potential issues may affect the viability of inoculant 
bacteria when mixed with water: Chlorine: if the 
water source is chlorinated and contains more 
than 1ppm chlorine, look for an inoculant that 
has compounds which react with the chlorine 
so it doesn’t kill the live bacteria. Temperature: 
inoculant viability is best below 40°C.  

Photo: Jakob Kleinmans at NCRS in December 2017.
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Research for the 2017/18 season is well underway with 
trials planted and research programmes half way through 
their investigation. Research is being undertaken with both 
processing and seed crops and in Canterbury, Manawatu and 
the wider Pukekohe region. 

Progress with some of the main research areas for the 
upcoming season is as follows:

Increasing potato yield through understanding 
the impact of crop rotation and soil compaction 
(Sustainable Farming Funding, FAR project P15-01) 

• This year will be the third and final year of the project and 
research will focus on some unanswered questions around 
seed health. Another area where information is short is the 
effect of pre-plant (potato) cultivation on the soil quality. 
Unfortunately, by the time this issue arose, cultivation work 
for spring 2017 potato crops was well underway, and some 
early passes had already been completed, missing the 
deadline for inclusion in this SFF project. We are looking at 
options for carrying out this work at a later date.

Hot and cold psyllids 
(FAR project P17-04)

• The aim of the investigation is to provide data on TPP 
trapping numbers across a range of sites in Canterbury 
and Pukekohe, and from those traps, to test TPP for the 
presence of Liberibacter. We hope that the results of these 
tests will, in the future, allow us to provide growers with data 
on any developing hot spots and where they originate.

• Fruitfed are responsible for trapping and counting TPP, native 
psyllids and beneficial insects. Psyllids are then extracted 
from sticky traps and sent to Hill Laboratories as composite 
samples for Liberibacter testing through qPCR.

Mesh coverings for pest management 
(FAR project P17-06)

• Project to commence in the upcoming weeks. Trial site and 
external collaborative parties have been confirmed.

• Two aspects will be investigated this season:
• The commercial viability of mesh under a pivot irrigator.
• Whether or not desiccation is still effective under mesh in 

a potato seed crop.

2017/18 
Potato Research Programme

Improving the quality of seed potatoes using 
precision agriculture 
(Sustainable Farming Fund, FAR project P17-01)

• Improving the quality of seed potatoes using precision 
agriculture is a three year, FAR-led MPI SFF project looking 
at improving the quality of seed potatoes in New Zealand. 
Desiccation and re-greening is a major problem for our seed 
growers, as is controlling virus and CLso infected tubers. The 
project will evaluate ways to overcome these issues.

Formalin efficacy 
(FAR project P17-05)

• The aim of the trial is to evaluate different formalin 
concentrations to understand their impacts on yield. Both 
whole and cut seed is being used to determine the role 
of cutting of seed also. Four formalin strengths are being 
investigated in both cut and whole seed.

Nutrient use efficiency 
(FAR project P17-03)

• The nutrient use efficiency indicator, NUE%, is the ratio 
between the amount of fertiliser nitrogen (N) removed by 
the crop and the amount of fertiliser N applied, expressed 
as a percentage.  It is only a partial nutrient balance 
because it does not measure the soil nitrogen supply and 
removal processes, but nevertheless, it can provide useful 
information about N management in the crop. This approach 
has been used successfully for the Tasmanian potato 
industry. It has been proposed as an agro-environmental 
indicator because it is based on easy to collect farm 
information and farmers can understand where the efficiency 
percentages have come from.

• Objectives for the project include:
• Is NUE percentage a useful indicator for NZ potato 

growers? 
• What can we learn from a set of grower NUE 

percentages? 
• How do farmers make their fertiliser decisions? – 

Opportunity to look at GMPs for nutrient management 
and link directly to Quick N project.

• Is the Tasmanian tool useful for New Zealand growers?  If 
so does it need to be New Zealand-ised and what can we 
learn from it?
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At each event Jen Linton, FAR’s Research Manager for 
Potatoes, provided an overview of the FAR-PNZ research 
programme, giving growers the opportunity to ask questions 
about past research results, familiarise themselves with this 
season’s research and gain an idea of when to expect results. 
Growers were also updated on the Quick-N test, mesh covers 
and potato bed shapes by staff from FAR and Plant & Food 
Research.

John’s talks covered a range of topics from issues facing the 
UK potato industry to the things New Zealand potato growers 
need to be thinking about in terms of environmental regulations. 
In the UK, a new strain of blight and resistance to the most 
widely used fungicide Fluazinam are now providing real issues 

UK’s 
John Sarup 
draws crowds

John Sarup talking to a group of growers at Lauriston.

for the industry. PCN (Potato Cyst Nematode) is another big 
problem; 60% of the UK potato ground now has PCN and 
growers are spending up to £450 per hectare managing it. 
John also touched on seed quality, variety trends, fertiliser inputs 
and the importance of appropriate cultivation. The UK’s wet 
winters mean that any errors with cultivation timing and depth 
are likely to have a negative impact on yields. Their generally 
wetter climate also restricts the growing season. For process 
varieties the average time from planting to desiccation is 120 
days, much longer than that and it can be too wet to harvest.

The use of cover crops have been trialled extensively with 
growers looking towards the use of oilseed radish (Raphanus 
sativus) to help remove moisture from the soil, boost organic 
matter booster and act as a bio-fumigant. Oilseed radish is 
winter hardy and has been shown to have some deterrent effect 
on free living nematodes. 

John discussed current prices and contracts and noted that 
2017 was high yielding season, resulting large quantities 
of potatoes being out of contract. With insufficient storage 
resulting in loss of quality, much of this surplus seems destined 
for livestock feed at a very low price. He also noted that some 
growers still rely on subsidies.

John had a background in farm management before becoming 
a registered agronomist. He set up his company SPUD 
Agronomy and Consultancy Ltd in 2012 and he and his business 
partner are now responsible for everything from walking fields 
and agronomic advice to round the table consultancy for 
financial decisions for around 4800 hectares of potatoes. His 
keen understanding of research and agronomy and practical 
approach was much appreciated by growers and researchers 
alike and we look forward to hosting him again in the future.

John Sarup From SPUD Agronomy in the UK and Jen Linton 
Research Manager at FAR.

In January we had the pleasure of hosting leading UK potato 
Agronomist John Sarup for a series of field days at Pukekohe, 
Matamata, Opiki, Somerton, Methven and Temuka. These were 
popular events, attracting over 130 potato growers, manager 
and industry representatives. 
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The New Zealand Biodiversity Action Plan 2016-2020 is an 
interesting document. It outlines New Zealand’s contribution 
towards stemming the global loss of biodiversity over the next 
four years by setting challenging and ambitious targets. Some of 
these will have impacts for farmers.

By 2020, a National Policy Statement on Indigenous Biodiversity 
will provide direction to Regional Councils on managing 
biodiversity. There will be a continued push “to improve the 
efficiency of agricultural production systems by improving 
decisions around land use, maintaining soil and water health, and 
enhancing flexibility in land management and farming practices”.

A national target within the Action Plan is that the “Benefits of 
biodiversity and ecosystems for people’s health and economic, 
social and cultural wellbeing are better understood and received”, 
and it is hoped that by 2020 “there will be an increase in the 
number of businesses that recognise the connection between 
restoring our biodiversity and New Zealand’s business success”.

2020 isn’t far away and, as a sector, we need to familiarise 
ourselves with these biodiversity targets and ask:
• How well are we doing and could we do better? 
• What opportunities are there for adding value to our products 

and improving public perception of our farming practices?  
• What additional costs might there be to the farm business?

FAR research and extension is about improving the efficiency of 
the arable production system. We have a strong environmental 
focus in many projects, especially the efficient use of water, 
nutrients and agrichemicals. Can we widen our research portfolio 
and communication to promote a better understanding of 
biodiversity in arable systems?

A focus on biodiversity
In 2013 an MPI SFF and FAR funded project, Building Better 
Biodiversity on Arable Farms, enabled durable biodiversity 
plantings to be developed on less productive areas on four 
farms. The plantings included:  A riparian planting in the 
Wairarapa, and a shelter belt, an extension to the farm garden 
for aesthetic purposes and a planting on the inhospitable 
stony banks of an irrigation pond in Canterbury. The plantings 
were carefully planned. Plants were selected to provide a 
mature closed canopy to reduce weed growth and to provide 
supportive habitats for beneficial predatory and pollinating 
insects. 

Four years down the track, how have these plantings fared? 
It’s fair to say that the first two years in the establishment 
phase were challenging. One planting lost young plants during 
a winter storm, illustrating the importance of selecting plants 
that are suitable for the climate, and at all sites there was a 
requirement for careful, continuous weed control as the plants 
established. Irrigation was also essential at some sites.

Over this time, Plant & Food Research entomologists 
have monitored insect populations within the plantings 
in comparison to bare fence sites. Arable pest species, 
pollinators and natural enemies of arable pests have been 
recorded and results are presented in Table 1.

The Simpson’s Diversity Index (1/D) is used by entomologists 
to assess the relative abundance of insect species they have 
found in their monitoring studies. We needn’t be too concerned 
about the mathematics, the important thing to note is that the 
smaller the Simpson’s diversity index, the fewer the species in 
the collection sample and the less even the spread (i.e. one or 
a few species dominate). 

Table 1. Insect species diversity and population at biodiversity and bare fence sites 
2015-2017 based on Simpson’s Diversity Index (I/D)
Sample period Measurement Bare fence sites Biodiversity sites
Autumn 2015 1/D 5.1 5.3

Total species 26 25
Sum of all individuals 4768 3357

Summer 2015-16 1/D 6.5 4.8
Total species 23 22
Sum of all individuals 1477 1900

Autumn 2016 1/D 1.9 2.9
Total species 22 22
Sum of all individuals 5605 3313

Summer 2016-17 1/D 3.9 7.6
Total species 22 23
Sum of all individuals 1211 3422
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The Simpson’s reciprocal indices (1/D) varied between 
seasons and across years, with the highest more 
commonly recorded in summer.

At the biodiversity sites indices generally increased 
the over time. At the latest sample period, summer 
2016-17, the indices were nearly double those at the 
bare fence sites, meaning that there was greater 
insect diversity and that one or a few insect species 
were less likely to dominate.

It is difficult to quantify the impact of these beneficial 
insects to the farm, but maybe it is enough to know 
that they are there, supported by a permanent 
biodiversity planting. FAR research has shown that 
integrated pest management promotes beneficial 
insect activity in the crop. 

Could you have a biodiversity planting 
on your farm?

Yes you could.

• Biodiversity plantings can be established in small 
non-productive parts of the farm. These could 
include parts of paddocks that are consistently 
resource hungry and poor yielding.

• A biodiversity planting can be designed for a 
specific purpose, e.g. shelter or riparian protection, 
or it could be developed solely for aesthetic and 
feel-good purposes.

• It can be any size. If all farmers were committed to 
planting, even a small area, biodiversity corridors 
would be formed allowing other species to move 
across the landscape.

• Planning and plant selection are important. DoC 
and regional councils have many resources to 
help you select plants suitable for your climate and 
soils. Hiring a specialist plant restoration consultant 
to assist with the initial planning can be a cost-
effective option.

• The establishment phase (first two years) requires 
committed care, it is another task to fit into busy 
schedules.

FAR Focus 13 - Biodiversity on cropping farms, will be 
available soon with more detailed information on this 
important subject.

For information about Integrated Pest Management 
(IPM) see FAR Focus 12 - Integrated Pest 
Management on the FAR website www.far.org.nz 

The New Zealand Biodiversity Action Plan 2016-2020 
can be viewed on the DoC website: www.doc.govt.nz 

We are interested in your feedback 
to this article. Please contact Diana Mathers 
Diana.mathers@far.org.nz 

Photo: Mixed indigenous species on the sides of an 
irrigation pond, providing a close canopy.
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Forages for Reduced 
Nitrate Leaching

Holding more N in soil and reducing the 
amount of potentially leachable N
Catch crops are not a new option for reducing N leaching 
losses, but the FRNL programme has helped to identify the best 
management of these crops to maximise their environmental 
benefits. Crops sown in autumn, following summer cropping, 
or winter, following grazing of forage crops, can be very useful 
in mopping up residual mineral N from the soil and therefore 
reducing the risk of nitrate leaching during winter and spring. 
The key to maximising the benefit is to plant a catch crop as 
early as practical and to pick a winter-active species. A range of 
cereals have performed well in trials in Waikato and Canterbury 
when compared to either Italian ryegrass or fallow conditions. 
For example an oat crop mopped up 100-200 kg N/ha while 
providing a good source of supplemental feed in spring.

The extent to which catch crops can reduce N leaching risks 
will vary from year to year depending on weather conditions, 
particularly during catch crop establishment. The main 
limitation to effectively utilising catch crops to reduce N 
leaching on cropping farms is when autumn and early winter 
rainfall is high, such as occurred in 2014 and 2017, making it 
impractical to sow crops. The use of direct drilling to establish 
forage crops can help to reduce the risk of compaction 
from stock treading during winter grazing and can result in 
improved production of subsequent crops. Direct drilling can 
be effective in establishing high production kale, forage rape, 
forage oat and other autumn sown cereal crops, but is more 
challenging with fodder beet. 

It is also important to consider the most appropriate method 
for establishing the catch crop; this will depend on the surface 
conditions at the time of grazing and at sowing. Fodder beet 
grazing can result in heavily compacted soils and therefore 
some form of cultivation may be necessary.

A ‘best management guide’ for catch crops will soon be 
available.

Reducing surplus N in the animal’s diet and 
turning any excess urinary N into plant yield 
before it leaches below the root zone
(This research aim is not as relevant to cropping farmers)

Research has shown that nitrate leaching losses are lower 
following grazing of some forage crops or pasture mixtures 
compared to others. This has been attributed to diuretic 
effects that reduce urine N concentrations, chemical 
compounds that inhibit nitrification in the soil, and a reduction 
in residual soil mineral N due to increased plant N uptake by 
plants with greater rooting depths and cool season growth.

For example, the urinary N concentration of cows grazing 
plantain was 56% lower than that of those grazing perennial 
ryegrass/white clover pastures, and 33% lower than that of 
cows grazing 50/50 pasture-plantain.

A diet of 40% fodder beet with autumn-saved pasture 
reduced the urinary N concentration in lactating cows 
compared with cows fed pasture with maize silage. Milk 
yield was only slightly compromised. Feeding 25% fodder 
beet improved milk yield but did not change urinary N 
concentration compared with maize silage.  Feeding more 
than 40% of dry matter intake as fodder beet to cows in mid- 
to late lactation, or 70% to non-lactating cows, increases the 
risk of acidosis.

The six-year programme Forages for Reduced Nitrate 
Leaching (FRNL) aims to reduce nitrate leaching losses 
by 20 percent by delivering proven, adoptable and 
profitable pasture and forage crop options. There are 
three key research aims:

1. Hold more nitrogen (N) in soil and reduce the amount 
of potentially leachable N.

2. Reduce the surplus N in the animal’s diet and turn 
any excess urinary N into plant yield before it leaches 
below the root zone.

3. Provide solutions that can be readily integrated into 
arable, beef/sheep, dairy or mixed-farming systems.

The FAR Sustainable Farming Fund project Good 
management practices for winter dairy grazing on arable 
cropping land, found that cropping farmers generally 
have a good understanding of the benefits of soil quality 
and many have adopted practices that help to sustain or 
improve soil conditions.  Despite this, there are a number 
of challenges to the long-term sustainability of winter 
dairy grazing. These include concerns about the nutrient 
loading from urine and dung during intensive grazing 
and the long term impacts of compaction from stock 
treading on the productive capacity of soils. With nutrient 
loss limits being progressively implemented by regional 
councils at farm and catchment level, N leaching from 
winter grazing on cropping farms can’t be ignored. This 
is where the research projects that make up the FRNL 
project come into play.

20

While the low concentration of N in fodder beet can mitigate 
the impact of excessive dietary N typical of New Zealand 
ryegrass pasture, other aspects, including agronomic and 
establishment costs per kg DM produced and long term 
effects of compaction need to be considered. Further work is 
underway to provide a better understanding of these aspects.

Providing solutions that can be readily 
integrated into arable, beef/sheep, dairy or 
mixed-farming systems
An important component of the FRNL body of work is the use 
of monitor farms to implement some of the more promising 
findings. Farm system modelling of N leaching (carried out for 
all paddocks on the three arable monitor farms) has shown a 
reduction in leaching over time. Reasons for these reductions 
are due to:
• Maintaining good cover of paddocks (reducing fallow 

periods). 
• Reductions in excessive application of fertiliser N applied. 
• Sowing oats in paddocks with high residual soil N after a 

wheat crop.

Each farm will have its own constraints and will require its own 
reduction strategies to reduce environmental impact. Results 
are showing that even for a well-managed, highly profitable 
farm, options are available to improve the efficiency of N use 
while retaining a highly profitable system.

Information on sustainable winter dairy grazing on arable 
farms and risk assessments to help assess environmental 
impacts of intensive winter grazing on nutrient losses and 
degradation of soils can be found on the FAR website. Search 
for: FAR Arable Extra 122 - Sustainable winter dairy grazing on 
arable farms or Impacts of dairy grazing.

For more information, contact abie.horrocks@far.org.nz 
or go to www.dairynz.co.nz/FRNL

Forages for Reduced Nitrate Leaching is a DairyNZ-led 
collaborative research programme across the primary sector 
delivering science for better farming and environmental 
outcomes. The aim is to reduce nitrate leaching through 
research into diverse pasture species and crops for dairy, 
arable and sheep and beef farms. The main funder is the 
Ministry of Business, Innovation and Employment, with 
co-funding from research partners DairyNZ, AgResearch, 
Plant & Food Research, Lincoln University, Foundation for 
Arable Research and Landcare Research. 

2016/17 
Financial year
FAR budgeted that for the year ending 30 June FAR NZ 
(parent) would need to utilise approximately $300,000 
of reserves due to the forecast reduced levy income 
from previous years on the back of low dairy prices. 
The policy implemented in 2015/16 of not stopping any 
projects but very carefully considering any investment 
in new projects was continued, and has continued into 
2017/18. This approach has ensured that reserves will 
be retained in the range set by the FAR board. The 
deficit for FAR parent was as budgeted. The budget for 
2017/18 is for a small surplus. However, small changes 
in either volume or value of major crops can markedly 
impact the revenue.

Foundation for Arable Research 
Incorporated and Group Statement of 
Comprehensive Revenue and Expenses 
for the year ended 30 June 2017

Group Parent
$ $

Revenue
Operating Revenue 7,926,010 6,074,062
Other Income 456,358 363,034

Other Expenses
Direct Operating Expenses 4,968,727 4,210,518
Salaries Etc 2,375,623 1,784,129
Administration Expenses 1,032,332 845,092
Depreciation and 
Amortisation

135,219 89,121

Total Expenses 8,511,901 6,928,860

Finance Income 199,480 186,141
Finance Costs -3,598 -769

195,882 185,372

Total Operating Surplus/
(Deficit)

66,349 -306,392

Foreign Currency 
Translation Reserve

911 0

Total Comprehensive 
Income

67,260 -306,392
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Nitrous oxide and cropping in 
New Zealand
• The three major greenhouse gases are methane, carbon 

dioxide and nitrous oxide.
• In New Zealand, about 47% of all greenhouse gas (GHG) 

emissions are associated with agriculture. 
• Of these, two thirds come from ruminant livestock (in 

particular methane) and the remainder from soil emissions of 
nitrous oxide (N2O). 

• Most N2O emissions from arable soils are linked to the use of 
nitrogen fertilisers and compaction and/or water logging. 

• Regulators and industry are showing ever more interest in 
the development and introduction of methods for managing 
and mitigating GHG emissions from agriculture. 

• New Zealand’s current target is to reduce greenhouse 
gas emissions by 30% below 2005 levels by 2030 (Paris 
Agreement).

• Management strategies to reduce N2O emissions are nearly 
always ones that are recommended for good soil, water and 
crop management. Aim for efficient nitrogen and water use, 
and avoid compaction.

How is nitrous oxide produced in soils?
Nitrous oxide is produced in soils by the biological processes 
of nitrification and denitrification. Key controls of emissions are 
the availability of soil inorganic (or mineral) nitrogen and carbon 
that are substrates for the soil microbes, and soil aeration. 
Wet, poorly drained soils have poor aeration and tend to have 
the highest emissions. We tend to think of emissions directly 
from the paddock but there are also indirect emissions, offsite 
emissions from nitrate leaching and ammonia.
Soils also release dinitrogen (N2) gas through denitrification, 
however this is difficult to measure as dinitrogen is naturally 
occurring in the Earth’s atmosphere at relatively high 
concentrations. In general, the release of N2 from soil can be 
20-30 times greater than nitrogen lost through N2O, although 
the exact relationship between the two gases depends on 
the water content of the soil. This means the total amount of 
nitrogen lost from soil through gas release could be 20-¬30 
times greater than that measured through N2O emissions.

New Zealand examples of nitrous oxide losses
• Grazing, tillage to establish forage crops and soil drainage 

affect N2O emission.
• Wetter, poorly drained soils emit more N2O than well drained 

soils under same management.
• Cultivation increases the risk of animal compaction and 

greater emissions.
  
• Irrigation frequency can increase N2O emissions.
• Wetter soils produce greater emissions. 
• Most emitted from a soil irrigated every three days.
  

• N2O emissions from compacted (wheeled) furrow > fertilised 
ridge > uncompacted furrow.

• Greatest N2O emissions from compacted furrows, least from 
uncompacted furrows.

• Well–aerated, fertilised ridges had low emissions.  
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What’s happening in Australia? 
N2O emissions from Australian grain cropping systems are 
highly variable due to the large variations in soil, climate and 
management practices. FAR research confirms that N2O 
emissions from dryland cropping systems in NE Victoria are 
at the low end of the range for farming in Australia. Research 
conducted in south eastern Australia looked at strategies to 
reduce N2O emissions and therefore improve nitrogen use 
efficiency in dryland cropping soils.

Results from FAR research in North Eastern 
Victoria, Australia

Figure 1. Volumetric water content to a depth of 12cm for the 
growing season at Yarrawonga from 2014–16.

Table 1. Cumulative N2O emissions for nil, 80 kg N/ha 
incorporation by sowing (IBS) or first node (GS31) for wheat 
following peas or canola at Yarrawonga in 2014–16.

Previous 
crop

Treatment Yarrawonga
2014 2015 2016

g N2O-N/ha/season
Canola Nil 212b 109c 1779

80 kg/ha IBS 1922a 301a 2443
80 kg/ha @ GS31 340b 197b 2556
Mean 825 202 2259
LSD (P≤0.05) 1339 50 ns

Peas Nil 287 78b 809b

80 kg/ha IBS 1686 198a 2738a

80 kg/ha@ GS31 390 151ab 2052a

Mean 788 142 1866
LSD (P≤0.05) ns 73 1222

• N2O emissions were greatest in 2016 when the water content 
of soil was high through the growing season, and lowest in 
2015 when soil water content was low all year (Figure 1).

• Peaks of N2O losses occurred after the application of 
fertiliser when soil moisture was above 40%. In 2016 the 
N2O loss was similar when the fertiliser was applied at IBS or 
GS31.

• The previous crop (peas or canola) had little effect on N2O 
emissions.

Conclusions
This research highlighted that growers can try to synchronise 
nitrogen supply with peak crop nitrogen demand to encourage 
greater fertiliser uptake and potentially reduce N2O losses. 
However, while this strategy was beneficial for grain yield and 
quality, in wet seasons it was not optimal for reducing N2O 
emissions.

Delaying nitrogen applications maintained grain yield, and 
increased protein compared with incorporation by sowing only 
applications. The strategy of delaying nitrogen applications 
allows growers to make fertiliser decisions as the season 
progresses, with more accurate forecasting and when crop 
demand for nitrogen is higher (e.g. stem elongation phases). If 
the forecast is for a wet season, there will be higher potential 
for nitrogen losses.  In this scenario, applying more nitrogen 
upfront to get the crop through ‘wet’ periods may be the best 
strategy in terms of grain yield and quality, when there are 
limited opportunities to spread fertiliser in season, but may 
result in elevated N2O losses.

Comparatively little research has been conducted on the 
effect of different cropping systems and irrigation practices 
on N2O emissions from New Zealand’s arable soils. With 
this in mind, FAR has established trials in Waikato and 
Canterbury. In spring 2017, 12 N2O chambers were installed 
in at FAR’s Northern Crop Research Site establishment trial 
in Waikato. A further 12 N2O will be installed this autumn 
in the inversion, non-inversion and no-tillage treatments of 
both the dryland and irrigated blocks at the establishment 
trial block at FAR’s Chertsey, Canterbury research site.

Routine N2O sampling will be carried out at both trial sites, 
with additional sampling after rain/irrigation, tillage events 
and N fertiliser applications, when fluxes of N2O are known 
to occur. The results of these trials will provide much 
needed information on the amounts of N2O expected to 
be lost from arable crop rotations in response to cropping 
system, tillage practice, irrigation and fertiliser use.
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More than 140 growers and 
industry turned out to find out 
what all the hype was about at 
the Hyper yielding field day held 
in Tasmania last November.  

Led by FAR Australia in collaboration with Southern Farming 
Systems, the Grains Research and Development Corporation’s 
Hyper Yielding Cereals Project, which has already set new 
benchmarks for the yield performance of feed wheats in 
Tasmania, continues to stir interest among the State’s farming 
fraternity as well as growers and advisers from the mainland. 
Aimed at boosting Tasmania’s production of high quality feed 
grain cereals and thereby reducing its reliance on supplies from 
mainland Australia, the project was the centre of attention at the 
main project field day held at Hagley last November. 

The field day showcased a research site of some 1200 
experimental plots dedicated to improving the ability of the 
State’s farmers to grow high quality feed wheat and barley. 
It featured research trial demonstrations and a line-up of 
international, mainland and Tasmanian speakers who focussed 
on various aspects of improving productivity (germplasm and 
agronomy) but equally importantly the feed grain requirements 
of the principal end users.  

The keynote speaker was New Zealand’s Eric Watson who, 
along with his wife Maxine, holds the world record for a 
16.79 t/ha wheat crop. Eric discussed what it took to grow 
the world’s highest-yielding wheat crop and there was 
considerable interest in the process of how such a record is 
set, since there is renewed interest in Australia at getting an 
official grain yield record established.

There was good feedback from growers on sessions 
dedicated to the end market, with Anthony Shepherd, a 
consultant from NSW talking on the false economy of poor 
quality feed grains in sheep nutrition programmes. Tristan 
Nichols from the Tasmanian Food Company talked about the 
increasing global demand for chicken meat and the role of 
quality feed grains in lower feed conversion rates. Mr Nichols 
explained that development in poultry genetics and nutrition 
have been, and continue to be, the key drivers to maintaining 
low costs of production within the sector. In 1975 it took 64 
days to grow a chicken to 2 kg with 4.66 kg of feed at a feed 
conversion rate (FCR) of 2.33, while today a meat chicken 
can reach 2 kg by 35 days of age after consuming 3.4 kg of 
feed at an FCR of just 1.5-1.7. With such an efficient FCR it 
is no wonder poultry production is seen as one of the most 
sustainable methods of converting vegetable protein to 
animal protein in the world. He talked about the organisation’s 
commitment to Tasmanian wheat and the need for good 
quality grain characteristics and proteins over 10%.

FAR Australia AUSTRALIAAUSTRALIA

Introduction to the Hyper yielding project event held at Hagley in Tasmania – November 2017.
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Tasmania, like New Zealand, has a strong focus on mixed 
farming systems and Cam Nicholson who led a national project 
in Australia on grazing cereals called “Grain & Graze” chaired a 
session of local farmers focussed on the value of integrating the 
cropping operation with a livestock operation. 

Dr James Hunt from La Trobe University in Melbourne 
discussed the key physiological differences between winter 
wheat and spring wheat germplasm. James, who also serves 
on FAR New Zealand’s Research, Development and Advisory 
Committee (RDAC) also talked about the difference between 
some of the new, shorter season winter wheat material bred 
for mainland Australia compared to RGT Accroc the French 
wheat which performed strongly in the Hyperyielding first 
year trials. He explained that the vernalisation requirement of 
European winter wheats such as Accroc is likely to be around 
8 weeks of temperatures around 5°C (vernalisation stops 
when temperatures drop below -2°C or go above 16°C). This 
ensures that they flower at the right time provided they are 
sown in autumn, making them well adapted to the Tasmanian 
environment. Winter wheats bred for the drier growing regions 
of Australia (e.g. Kittyhawk, Wedgetail) have a vernalisation 
requirement closer to 4 weeks, which in Tasmania is met so 
quickly that they behave almost like a spring wheat and cannot 
be sown too early. 

FAR Australia’s Tracey Wylie and Darcy Warren discussed the 
rapidly evolving situation with Septoria tritici blotch (STB) control 
in Tasmania. Higher fungicide input in Tasmania has led to a 
STB population that is more influenced by the R8 strain of the 
disease than mainland Australia. This strain exhibits greater 
impact (increased insensitivity to some triazole fungicides) 
than the strains found on mainland Australia, although the R8 
strain has now been found on the mainland at low levels. In 
2017 this resulted in totally different performances of some of 
the fungicide active ingredients for the control of this disease 
compared to the mainland.  

FAR Australia’s Managing Director Nick Poole says with input 
from national and international cereal breeders, growers and 
advisers, the project is working towards setting record yield 
targets as aspirational goals for growers of feed grains. Though 
yields in wheat aren’t predicted to be as high as 2016 (when 
the highest plot yields were in the range of 16-17t/ha), there 
is increased optimism that productivity in the state can be 
substantially increased.

The full event booklet containing the information from the event 
can be found on the FAR Website.

Contact: nick.poole@faraustralia.co.au

FAR Australia’s Tracey Wylie and  Darcy Warren discussing 
disease management in wheat.

Tristan Nichols discussing the feed grain needs of the 
Tasmanian poultry industry.

Hyperyielding Project research site – Hagley, Tasmania.Keynote speaker Eric Watson and FAR Australia’s Managing 
Director Nick Poole.
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Since October last year a case study group of farmers have 
been receiving frequent Normalised Difference Vegetation 
Index (NDVI) satellite imagery directly into their paddock diary 
from ProductionWise® as part of a FAR trial into the cost 
effectiveness of this type of technology. NDVI is currently in 
the development phase within the ProductionWise® crop 
management system.

The NDVI images can identify things like paddock variation 
caused by poor plant population, inconsistent fertiliser 
application, soil constraints or disease effects on crops, 
providing clear and objective information to assist or direct 
on-the-ground crop scouting. The images can also be further 
manipulated to create zone shapefiles for use in variable rate 
applications.

The high frequency of satellite passes provides a reasonably 
consistent feed of useful images for assessment, although 
cloudy days can be a problem, as clouds obscure the satellite’s 
vision. 

Farmers participating in this case study are keeping logs of 
the cost effectiveness of using NDVI imagery to assist crop 
management and the results will be shared in FAR workshops 
later in the season.

ProductionWise® 
enters the space age

How does NDVI work?
The more green and near infrared light the crop reflects, the 
higher the NDVI value, and the more red light the crop reflects, 
the lower the NDVI. Therefore, a healthy dark green crop will 
have a NDVI reading approaching 1, while a crop with stressed 
foliage, and some yellowing will have a NDVI of lower than 0.5. 
A more in-depth explanation can be found on the website www.
gisgeography.com  (search for NDVI).

Next release from ProductionWise®

Contractor share function for completion of applications
Recommendation applications sent to a third party i.e. Contractors, for spraying or fertiliser application etc can now be 
actioned by them with confirmation directly to the farmer. The farmer can receive any comments regarding the operation 
from the contractor without them accessing the farmer’s ProductionWise® account. This workflow will provide a streamlined 
approach to receiving feedback from the third party undertaking the activities on behalf of the farmer.
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Desirable traits for bread 
baking in New Zealand wheat
…the aims of current research. A BIRT perspective.

Businesses need to make a profit. Growers are looking for 
increased yields per hectare, millers are looking for higher 
extraction rates and bakers are looking for more loaves of bread 
per tonne of flour.  On top of that, there is the fundamental need 
to satisfy customer needs. It is no good for a grower to plant 
the highest yielding wheat if that wheat is not suitable for bread 
baking production.  Likewise, the millers’ customers want white 
flour, not an off-white flour with specks that can come from 
higher extraction rates, and consumers will not accept bread that 
is small in volume, will not butter without tearing, goes stale too 
quickly, has large holes in the crumb or is not a regular shape. 

So, what traits allow bakers to formulate flour into a recipe, 
then process it into a desirable consumer product and how do 
we translate these properties into criteria that the millers can 
measure and in turn give feedback to the growers and breeders? 

In New Zealand the baking industry continues to use measures 
and tests that have been in place for a long time, in some cases 
for over 100 years. One current research area is looking at new 
technologies from around the world to see if they are better 
suited to measuring flour against today’s requirements. Plant 
& Food are also researching a better method of ascertaining 
the suitability of flour to meet today’s processing equipment. 
Processing has certainly changed in the past 40 years, as 
have the ingredients and processing aids available for 
the bread baker to use.

As well as looking for a flour with good water absorption, bread 
bakers are looking for a flour that can be developed efficiently. 
Most modern plant bakeries use high speed developers to 
mix their doughs. If the flour is too strong and has a high 
development requirement, the time this takes could mean that 
a plant cannot run to full capacity. This also results in higher 
than desired dough temperatures making it very difficult to 
control the process. This is measured on the Farinograph as 
development time.    

The other important measure for bread bakers is extensibility. 
For the dough to be moulded into a loaf of bread it needs to be 
able to be stretched and shaped. This trait is measured by an 
Extensograph as extensibility.

In summary, a bread baker is looking for a flour with good water 
absorption, moderate mixing requirements and extensible 
properties. So it is important that all sectors from breeders to 
growers to millers to bakers work together with agreed aims for 
the future.

The Baking Industry 
Research Trust (BIRT) is a 
sub-committee of the New 
Zealand Association of 
Bakers (NZAB), delegated 
the responsibility of 
administering the Trust 
Account. The Trust Account 
was set up to meet the 
requirements of the Wheat 
Industry Research Levies 
Act 1989 and to identify and 
make recommendations 
to the NZAB Executive. 
The NZAB Executive has 
legal responsibility for 
administering the Trust, 
and other levy payers on 
research projects. 
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Our two December field 
days, ARIA at Chertsey and 
NCRS at Tamahere attracted 
around 600 growers, 
researchers and industry 
representatives. Thanks to 
everyone who supported 
us through presenting or 
attending. There is always a 
great buzz at these days.

We are now planning 
CROPS 2018 to be held on 
Wednesday 5 December. If 
you interested in sponsoring 
this event, please contact 
anna.heslop@far.org.nz
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Shane Maley, from Plant & Food 
Research was named FAR’s 2017 
Researcher of the Year and presented 
with the award by CEO Nick Pyke at 
ARIA, FAR’s annual field day. 

Shane, better known to his friends and 
colleagues as ‘Chap’, has been involved 
with crop research since 1996, primarily 
in a field research role. For a number of 
years he worked on the physiology of 
arable crops, before shifting focus towards 
crops for the dairy industry. This work has 
included supporting the rapid expansion of 
forage brassicas, work on cereal silage and 
crops such as sunflower. He is a leading 
researcher on fodder beet production in 
New Zealand.

Shane now leads a team of four research 
associates and technologists in the Field 
Crops Group at Plant & Food Research 
where he is a ‘go to’ figure for a wide range 
of research trials across the Canterbury 
and Southland regions. 

Shane’s insights help shape a variety of 
research work for industry, especially 
on crop agronomy topics like crop 
establishment, crop nutrition and irrigation 
and he is an integral member of the 
cropping team working in projects such 
as Forages for Reduced Nitrate Leaching 
and Agronomic Solutions for Fodder 
Beet. He has extensive experience with 
forages and cereals, amassed through 
many years of working alongside farmers 
and other industry experts.  He has an 
exceptional ability to understand the 
relevance of applied research outcomes 
and helps to ensure those outcomes are 
rapidly adopted by farmers by regularly 
participating in field days.

He consistently delivers a diverse 
programme of high quality research trials 
with enthusiasm and energy and is highly 
respected by his colleagues, the industry 
and farmers.
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Speeding up your levy return 
Filling out a levy return form is probably not your favourite job, but you can do it quickly and 
easily on the FAR website at www.far.org.nz.  

Step 1
Open the website and on the front page, click ‘Pay your levies 
online’.  This will open a form for you to fill out and submit 
electronically. 

Step 2
Fill out all the boxes relating to Period of sale, Crop type, 
Harvest year, Tonnage, and $s. The website will automatically 
calculate all the amounts for you. 

Step 3
Click ‘Submit and make payment’ and the website will email 
both you and FAR a pdf invoice. It’s much easier than struggling 
with manual calculations and cheque books!

Annual Return Forms 
By now all growers (excluding those in areas that grow primarily 
maize) will have received a Grower Annual Return Form which 
was sent in mid-January. Companies will have also received a 
Wholesalers Annual Return Form.

This form is a legal requirement and must be filled out and 
returned to FAR by Friday 16 March 2018. Failure to return the 
form may result in legal action. 

The purpose of the form is to remind both growers and 
wholesalers of their obligation to pay or forward the levy by 
declaring all sales of grain and/or seed for the year of 1 January 
– 31 December 2017. This ensures that the levy system is fair 
and equitable.

REMINDER

Address details to be mail merged here

FAR ID: XXXX
Region

A D D I N G  V A L U E  T O  T H E  B U S I N E S S  O F  C R O P P I N G

It is a legal requirement for all growers of arable crops, maize and cereal silage crops to complete and return this form by 

Friday 16 March 2018  under the Commodity Levies Act 1990 and the Arable Crops, Maize and Cereal Silage Orders 2012. 

The relevant clauses are set out on the reverse of this form.

Please complete and return to FAR, PO Box 23133, Hornby, Christchurch 8441 by Friday 16 March 2018.

I/we declare that:
1. Arable Crops (grain/seed) (excluding maize) were traded in this period 

 (1 January 2017 – 31 December 2017)

2. Arable crops (grain/seed) (excluding maize) harvested with a combine harvester in this period 

 (1 January 2017 – 31 December 2017) were: 

 Answer each question 
  a. Sold to a merchant (Merchant responsible for forwarding the levy)

    Merchant(s)         b. Sold to (traded with) another farmer (eg dairy farmer) (You are responsible for paying the levy)

  c. Used in our own farming business (You are responsible for paying the levy)

3. Cereal Silage (excluding maize) was harvested in this period (1 January 2017 – 31 December 2017) 

 (The owner of the cereal silage crop at time of harvest is responsible for paying the levy)

4. Maize seed was purchased in this period (1 January 2017 – 31 December 2017) 

 (Merchant responsible for forwarding the levy)

    Merchant(s)       
5. Signed 

          Dated     /   /     

 First Name: 

 Last Name: 

 (Please print)

I declare that the information given in this form is a true and correct return.

I consent to receive emails of events or information from FAR. If yes, provide email address below. 

I consent to receive texts of events or information from FAR. If yes, provide mobile phone number below.

In the case of a partnership, the form was completed by 

 (name)

Please update any information as required.

OPTIONAL What is the biggest crop related issue you think needs research? Please tick: 

Environmental management         Productivity         Agrichemicals         Soils         Biosecurity  

Other 

Note: Only one form per farming enterprise is required. If you have received more than one declaration 

per farming enterprise please contact the FAR office.

 Telephone :                   Mobile :            

 
Email :                            

The information provided may be used for auditing purposes.

   Yes        No  

Farmer Annual Return Form 

for 1 January 2017 – 31 December 2017 

To be completed by all growers of arable, maize and cereal silage crops. 

Return to FAR no later than Friday 16 March 2018.

Foundation for Arable Research 
PO Box 23133, Hornby 

Christchurch 8441
Phone: 03 345 5783 Fax: 03 341 7061 

Email: far@far.org.nz. 
Web: www.far.org.nz

FAR ID: XXXX

go to 3

   Yes        No  go to 2

   Yes        No  

go to 3

   Yes        No  go to 3

   Yes        No  

go to 4

go to 4
   Yes        No  go to 5

go to 5

   Yes        No     Yes        No  

FAR COPY

30

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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