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Would you like 
popcorn with 
your research 
update?
FAR’s research programme is aimed at “adding value to the 
business of cropping”. This means that our research has little 
value if the results don’t make it back to you in a manner or 
form that you can access and understand. With this in mind, 
we are constantly reviewing our approach to communication 
and extension (or technology transfer, or knowledge exchange, 
or whatever term you wish to use).

As new technologies become available, we look to see what 
is appropriate to keep you up to date with FAR research, 
results, events and other industry issues. For the last couple of 
years we have been focusing on using more electronic tools, 
including social media accounts with Facebook and Twitter…
check us out.

We’re also working on creating more short videos. We 
are developing a library of these covering various crop 
management, and weed, pest and disease issues. They can 
be accessed from the Resources section of the FAR website. 

Most recently, we have invested in video conferencing 
technology. This will allow FAR staff based anywhere in the 
country to run virtual meetings and workshops. Those dialling 
in will have the option of participating through the phone only, 
or, via a digital device with a camera. People using the video-
call option will be able to watch the same presentations as 
those in the meeting room, and see and hear everyone in the 
meeting room, as well as other people video-calling in from 
around the country.

This technology also allows us to record and save 
presentations. This was done recently when the Australian 
ProductionWise® team visited New Zealand for a workshop 
on their new satellite imagery package. Their hour long 
presentation was recorded, split into four sections and video 
links sent out to all growers who could choose if, and when, 
to watch them. 

We don’t see video conferences replacing traditional field 
events, however, we do see them as a great addition to our 
communication tool kit. So next time you’re inside on a rainy 
day, or there’s nothing on TV that interests you, have a look on 
the Resources page of the FAR website, cook yourself some 
popcorn and settle in for an informative evening.

Anna Heslop
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A word from the CEO

a wider range of crops/rotations/soil types etc, and identify 
factors that significantly influence emissions and nutrient losses. 

Analysis of the 4 year data set reveals that spikes in annual 
nitrogen losses in drainage water (>50kg/ha) are generally 
correlated with specific drainage events; usually heavy rain, 
falling on light free draining soils, with high soil mineral N 
levels, within two to four days of N fertiliser application. These 
conditions can result in specific high N loss events (>30kg N/
ha). The solution to the problem is for growers to effectively 
match their N supply with demand so that they do not increase 
residual soil mineral N levels and create a potential leaching 
risk. Numerous soil N tests and decision support tools 
(e.g. the Wheat Calculator, Overseer®) can provide growers 
with information that will help them forecast their fertiliser 
application to maximise yield and minimise residual soil N at 
the end of the season. 

From our observations, it is clear that some farmers have 
been underestimating how much soil N is available to their 
crop and applying too much N fertiliser. Thus, there is an 
opportunity for growers to make significant reductions in 
their N fertiliser applications, which would in turn reduce the 
farm’s GHG emissions. 

Combining soil monitoring practices and precision agriculture 
technology for more targeted fertiliser application could 
potentially deliver a 20-30% reduction in inorganic fertiliser use. 
Combined with an increase in minimum/no tillage practices 
and the timely use of cover/catch crops it is not unrealistic to 
think that arable growers could reduce their GHG emissions by 
30% over the next decade. This would strengthen the arable 
sector’s environmental footprint and make arable crops an 
attractive option for integration into mixed land use systems.  

Alison Stewart

Adapted from an invited presentation at a NZ Institute of 
Agricultural and Horticultural Society Workshop on the role 
of New Zealand’s primary sectors in meeting the country’s 
commitments to the Paris 21 climate change agreement; 
specifically, how we are going to reduce New Zealand’s 
greenhouse gas (GHG) emissions.

The arable sector and climate change
Whenever the discussion of greenhouse gases (GHG) comes 
up it is easy to point the finger at the livestock sectors and say 
that they are the main problem and that the plant based sectors 
are relatively benign with respect to their emissions profile. This 
may be true on a generic sector level, but when you delve down 
into the specifics, it is clear that there are areas for improvement 
within all sectors, including arable. For this reason, it is 
important that FAR front foots the emissions issue on behalf of 
growers and identifies our overall GHG footprint and any issues 
that may need to be addressed. It is not easy to find detailed 
reports on all the different arable cropping systems, so many 
assumptions and extrapolations have to be made based upon 
research conducted on some key crops eg wheat, maize and 
ryegrass seed.

A recent report from Plant and Food Research (Clothier et al., 
2017) presented a comparison of the indicative yearly biological 
emissions from different land uses. The arable and fruit sectors 
fared well, with annual emissions in the range of 0.5-1.5 tonnes 
of CO2e per ha compared to sheep and beef at 2-3 tonnes 
CO2e/ha and dairy at 10-12 tonnes CO2e/ha. Forestry of course 
trumped all sectors with net CO2 sequestration. At an individual 
crop level, on farm GHG emissions per ton of harvested crop 
(kg CO2e/tonne) were reported at 1348, 343 and 192 for 
ryegrass seed, wheat and maize grain, respectively (Barber 
and Pellow 2009). The greatest contributor to these emissions 
was from fertiliser application, which accounted for 35-40%. 
Emissions from crop residues, stubble burning, fuel and 
electricity all fell within the lower range of 5-10%. Total emissions 
from N fertiliser manufacture and subsequent field application 
equates to 60-65% of total emissions for wheat, with similar 
percentages reported for maize and ryegrass. This means that 
reducing N fertilizer use on arable crops is the best strategy to 
reduce the sector’s GHG emissions. It will also result in reducing 
nitrate leaching so provides multiple environmental benefits. 

Over the last four years, FAR has been actively involved in 
collecting information from a range of monitor farms on nitrous 
oxide emissions and nutrient losses from arable crop rotations 
under different tillage, irrigation and fertiliser practices (SFF 
Measure and Manage it, MfE Measuring and Managing Diffuse 
Nutrient Losses). This research will provide more data across 

The recently released report from Intergovernmental Panel on Climate Change has been 
described as a ‘wake-up call for agriculture”, with the lead New Zealand author, Professor 
Bronwyn Hayward of the University of Canterbury, warning that New Zealanders will have to 
“scale up action in unprecedented ways across all sectors of our economy and everyday life, 
over the next 10 years”.
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A word from the Chairman
With a mild winter and a favourable spring behind us, we are 
seeing some good crops and growing conditions around the 
country. The continued constraints on global production due to 
weather and the increased resistance to palm kernel by dairy 
companies in New Zealand, are all positive in maintaining the 
current prices for the medium term.

As you are all aware, agriculture is increasingly being placed 
under the spotlight for a range of reasons…environment, food 
safety and ethical production to name a few. Other sectors of 
agriculture have borne the brunt of these concerns, but that 
doesn’t mean that arable is exempt from the public’s concerns. 
One of the key images that the public associates with arable is 
the use of pesticides. This association quickly turns to the issue 
of residues in the food chain and the perceived health effects of 
those residues.

As we have seen in the EU, having sound science is not always 
enough to maintain the availability and use of pesticides, 
irrespective of the effect on global food production or the 
environmental effects. Even producing food that is under the 
current MRLs (maximum residue levels) is often not enough to 
satisfy the public.  

The arable industry needs to think smarter on this issue. We 
need to demonstrate that food safety is as important to us as it 
is to our consumers. This means thinking about how and when 
residues can enter the food chain and whether there are ways 
to reduce them. If, as an industry, we can do this voluntarily, 
we have a better chance of maintaining the availability of key 
agrichemcials and of avoiding other regulatory constraints.

Progress with the arable industry GIA on biosecurity has moved 
to the next step with the formation of an entity call Seed and 
Grain Readiness and Response (SGRR). SGRR consists of FAR, 
Federated Farmers Arable section, the Flour Millers Association, 
United Wheat Growers and the New Zealand Grain and Seed 
Trade Association. If SGRR goes ahead, these organisations will 
become GIA signatories and will be charged with negotiating 
biosecurity plans for the readiness and response of any future 
incursions. 

However, before this can occur, we need to consult with industry, 
to ensure they are informed of the GIA and that the approach 
taken by the SGRR is appropriate for the industry. Meetings 
are being held around the country, with the final sign off with 
Government (MPI) due to occur in December. Once the GIA is 
signed, SGRR can start negotiating the best plans and responses 
to safe guard our industry from future incursions.

Some changes to FARs constitution are planned for the AGM 
in December. These changes have been driven by two things: 
1. Changes to the legislation around incorporated societies. 2. 
Increasing grower influence within FAR and developing a clearer 
pathway for grower input into research ideas. These changes have 
been well discussed by the board and will also be discussed at 
ARG meetings in each of our seven regions before the AGM.

Hopefully the weather will continue to be kind to us during the 
summer and that the harvest allows us to make the most of the 
current market prices.

David Birkett
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Environmentally resilient cropping systems
Welcome
Good management practice in maize crops, Sam McDougall and Allister Holmes, FAR.
Reduced tillage – a grower case study, Grower.
Environment matters, Diana Mathers, FAR.
BBQ - LUNCH
The impacts of biosecurity – a grower perspective, Waikato Regional Council and Grower.
Site specific crop management, Allister Holmes, FAR.
FRNL – value of catch/cover crops in maize rotations, Brendon Malcolm, Plant & Food Research.   
Refreshments

NCRS Field Day
Thursday 13 December 2018 
Northern Crop Research Site, 82 Oaklea Lane, Tamahere 
10.45am – 3.00pm 
Lunch provided, followed by refreshments

Topics
Ramularia in barley - trials and tribulations. Rob Craigie, FAR; and Soonie Chng, Plant & Food Research.
High yielding cereals in Tasmania - learnings for New Zealand. Nick Poole, FAR Australia.
Environmental benefits of arable feeds. Pablo Gregorini, Lincoln University.
Catch crop mixes and establishment - learnings from FRNL. Shane Maley, Plant & Food Research. 
Aerial imagery for profitable crop management. FAR and ProductionWise staff.
The evolution of wheat - genetics and agronomy for improved productivity. Jo Drummond, FAR; and Bill Griffin.
Optimising cocksfoot seed yield with PGRs and herbicide. Richard Chynoweth, Matilda Gunnarsson and Phil Rolston, FAR.
Farming with herbicide resistance - how do you manage it? Dr Peter Boutsalis, Adelaide University.
Weed control and desiccation in white clover. Richard Chynoweth, FAR.
IPM for clover and brassicas. Abie Horrocks, FAR; and Scott Hardwick, AgResearch.
Emissions trading and greenhouse gases - what do they mean for cropping? Tim Brooker, FAR.
Soil health in cropping systems. Abie Horrocks, FAR.

CROPS 2018
Wednesday 5 December 2018 
FAR Arable Site, SH1, Chertsey 
9.00am – 5.00pm 
Followed by a complimentary barbeque meal

Thanks to our sponsors

GOLD SPONSORS

PLATINUM SPONSORS
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In recent years, the Government has reviewed the New 
Zealand Biosecurity system and, with industry, developed the 
Government Industry Agreement for Biosecurity Readiness and 
Response (GIA) system, to manage biosecurity readiness and 
response in New Zealand.

In order to ensure that the arable industry has a voice under 
this new system, FAR has been working with industry groups 
to develop a GIA for the arable industry. After much discussion 
and consultation, an entity called Seed and Grain Readiness 
and Response (SGRR) has been formed to fulfil this role.

The industry proposal is that SGRR will represent FAR, 
Federated Farmers Arable, the Flour Millers Association, 
New Zealand Grain and Seed Trade Association and United 
Wheat Growers in negotiations with the government around 
biosecurity. Each of the organisations listed above will have one 
director on SGRR.

We hope to conclude negotiations over this process in early 
December, but understand that you will have a number of 
questions about the role of SGRR and what it means to be 
part of the GIA system. Consultation meetings have been held 
in October and November and information about how the 
proposed SGRR would work can be found on the FAR website. 
Please read the information below and if you have any further 
queries you can email them to info@sgrr.org.nz 

Frequently asked questions 
What happens if we don’t sign up to the GIA? 
If the industry doesn’t become a GIA Deed signatory, the 
industry will have no formal say in any readiness or response 
activities undertaken on behalf of our industry. Government 
would have no obligation to consult with or work with industry 
and could respond in two ways in the case of an incursion 
affecting our industry. It could either do nothing and let the 
industry manage the problem once it has established or it 
could respond with no input from industry with regard to either 
activities or costs and then recover the costs from industry. 
Equally importantly, other industry groups that have joined the 
GIA will be making decisions that impact on the businesses of 
the arable community. The Government is less likely to utilise 

Seed and Grain 
Readiness and Response
A Government Industry Agreement 
for the Cropping Industry 

our expertise and knowledge in a response and we will not be 
able to exert any influence around the decision table. 

How do the different crop groups work? 
The different crop groups have been selected to make 
management of response easier and fairer. For example, if a 
response occurred in wheat all parties to SGRR would engage 
in the response and the Biosecurity levy would apply across all 
small grains. If a response occurred in Seeds the Flour Millers 
Association and United Wheat Growers would not be involved 
and the other members of SGRR would decide the relevant 
species to apply the Biosecurity Levy to. For example, if the 
incursion was a disease of ryegrass the levy would apply to all 
grasses. 

What funding obligations arise from signing the GIA? 
Meeting our minimum commitments requires funding, but 
we are performing many of them already (to a greater or 
lesser extent). No obligations to fund incursion responses, or 
readiness activities in the absence of an Operational Agreement 
(see section below), stem from signing the GIA Deed alone. The 
decision to invest in a response will be made in the early stages 
of an actual incursion. GIA Signatories whose constituents are 
affected by an incursion will be expected to share decision 
making responsibility and accountability for deciding whether to 
commence a response. 

How is GIA managed? 
Managing how GIA works generally involves all Signatories 
meeting from time to time and associated activities. 
Coordination of these activities is by a GIA Secretariat currently 
funded by government. 

What are Operational Agreements under the GIA? 
Operational Agreements most commonly deal with specific 
exotic pests and diseases and are where the detail of agreed 
readiness or response activities is specified, and where the real 
financial commitments will occur. An Operational Agreement 
will clearly identify the activity, what it will achieve by when 
and who will contribute what to meet the cost of the activities. 
Operational Agreements will specify cost sharing rules and 
identify non-Signatory beneficiaries. For responses, Operational 
Agreements could require the development of pre-agreed plans 
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on how aspects of a response will be run and agreed fiscal 
caps. No cost sharing would apply to a Signatory unless it 
agrees that a response is necessary. The arable industry is 
likely to be a participant in Operational Agreements such as 
for Brown Marmorated Stink Bug. 

What rights would our industry have under the GIA? 
As a Signatory to the GIA we will have the right to 
participate in: 
• Prioritising and planning with government and other 

Operational Agreement Parties on joint readiness activities. 
• Joint-decision making for biosecurity incursion responses. 
• Development of Operational Agreements to commit 

Parties to activities, working arrangements, accountability 
arrangements and cost shares. 

• Administration of the GIA and engagement across the 
wider biosecurity system through the GIA partnership. 

What is a likely fiscal cap and how will it be decided? 
The fiscal cap will vary by crop group. The formula applied 
is that the Fiscal Cap should equate to no more than 1% 
of the crop value at the point of trade (import or national). 
The Biosecurity Levy is repaid over ten years, which means 
the fiscal cap for wheat could be $50 million, maize $33 
million and peas $4.93 million. For example, if we were a GIA 
signatory when the pea weevil incursion commenced, the 
industry cost share would be no more than $2.5 million. If 
this were repaid over ten years, the share of the contribution 
would initially be negotiated with HortNZ, who represent 
the process pea industry, and the remainder would be split 
between growers and merchants. 

What activities are covered by readiness? 
Readiness covers the basic costs of running SGRR but also 
includes costs associated with monitoring international risk 
and developing Operational Agreements. SGRR has agreed 
that investment in readiness could result in huge savings 
by precluding a response. Readiness costs could include 
ongoing education, training of industry participants, research 
and development, awareness campaigns, surveillance and 
monitoring the border for risk. 

Will imported grain be covered by SGRR? 
Imported grain that is brought in by members of the Flour 
Millers Association and NZGSTA members will be part of the 
grain that the Biosecurity Levy is paid on. Government will be 
responsible for recovery from non-signatory beneficiaries. 

How is the government share of response costs 
determined? 
Government will pay at least 50% of the costs of a response. The 
Government: industry cost share is determined in a negotiation 
between the parties where the relative impact on the public and 
different sector groups is assessed based on available scientific 
information. If the response is a risk to non-agricultural areas or 
businesses in New Zealand then government will pay a greater 
proportion. For example; a pest that also attacks native trees may 
receive more than 50% contribution from government. If SGRR 
is not part of GIA, Government and other sectors will make that 
decision without us. 

How are other GIA signatory sectors shares of costs 
determined? 
Pea weevil is a good example of an incursion that would be 
shared with four parties, government, HortNZ, Vegetables New 
Zealand and SGRR. In this case HortNZ and SGRR would 
agree on the fiscal cap and their relative shares in finalising the 
extent of a response. 

What commitments must MPI honour under the GIA? 
As well as the minimum GIA commitments, MPI must also 
honour other GIA commitments across the biosecurity system. 
The GIA requires MPI to manage the biosecurity risk created by 
the movement of goods, people and vessels across the border 
and to maintain or establish mechanisms for GIA Signatories to 
become actively involved in the management of biosecurity risk 
across the biosecurity system. 

What can be done if a response is not proceeding as 
expected? 
If we decide that a response is proceeding in a way that isn’t 
in our best interests, we can withdraw from the response, after 
giving reasonable notice, but we would still be liable to share the 
costs of any decisions taken up to the time of our withdrawal. 
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aligns with observations in the field that SDHI fungicides are 
now less effective at controlling Ramularia. Other parts of the 
project investigate the role of seed borne Ramularia, effective 
fungicide programmes and barley cultivar resistance ratings.

Septoria 
Laboratory testing shows that Septoria is still sensitive to SDHI 
fungicides. Wheat disease management research further 
explores whether fungicide programmes can be reduced 
with higher cultivar disease resistance. As well as lowering 
input costs, this approach would contribute to resistance 
management by, for example, only using one SDHI fungicide 
in a crop.

20 tonnes by 2020
The 20 by 2020 high wheat yield programme is well set up for 
the season. The research is screening germplasm provided by 
seed companies which is adapted to an early sow date. The 
work includes four selected cultivars from last year’s trials with 
advantages over the cultivar Wakanui. These cultivars, together 
with Wakanui, are being tested in a sow date trial with two 
March and one April sow dates. These trials are being run at 
Temuka and Wakanui. Plant & Food Research are collaborating 
in this work by exploring the use of sensors to identify cultivars 
with ideal attributes for high yield from an early sow date.

Nitrogen in milling wheat
Two trials are investigating optimal nitrogen management in two 
current commercial milling wheat cultivars. One trial will use a 
weigh wagon to measure yield from liquid N treatments applied 
with the farm sprayer. The other is in autumn sown crops at the 
FAR Chertsey site on dryland and irrigated crops. 

Herbicide resistance
A herbicide trial in spring sown oats in Southland has identified 
willow weed with potential resistance to group B herbicides. 
Willow weed collected from the trial are being tested for 
resistance at Lincoln.

The cereal research season is well and truly underway, with a strong focus on weed pest and 
disease management. Cereal research manager Rob Craigie outlines some of the current projects.

Cereals research update

Paddock scale BYDV trial in a late March sown crop of wheat. 
Each tramline is a treatment. Testing shows there is BYDV in 
this crop but it was not visible when this photo was taken in 
late September.

BYDV management 
The MPI Sustainable Farming Fund (SFF) project, Improving 
BYDV management, is in its third and final year. Shade house 
work in the first two years indicated there was a potential yield 
loss in wheat crops from BYDV infection up to the end of stem 
extension. This year’s trials are taking this proof of concept to 
the field in two autumn sown wheat crops. The trial is using full 
tramlines for the four treatments, which include protecting the 
crop to the start and end of stem extension, an integrated pest 
management and seed treatment. The weigh wagon will be 
used to measure grain weight of each treatment at harvest. 
 

Ramularia
Another SFF project, Improving Ramularia management in 
barley crops, is also underway. Early results from testing 
Ramularia isolates collected from barley crops in Canterbury, 
Manawatu and Southland in 2017-18 indicate that there has 
been a further shift in insensitivity to SDHI fungicides, with more 
than 80% of isolates collected insensitive. This laboratory testing 
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Pirimiphos methyl 
resistance testing

Work is continuing on FAR’s MPI SFF project Understanding 
and managing pests of stored grain. 

Surveys carried out as part of the project have found that 
up to 90% of insecticide treated grain and grain stores are 
treated with the organophosphate *pirimiphos-methyl. Such 
dependence on a single chemical, combined with anecdotal 
evidence suggesting the effectiveness of pimiphos-methyl 
may be declining, raises concerns about pirimiphos-methyl’s 
future efficacy. 

Project leader Jo Drummond, says with this concern in mind, 
a key aim of the SFF project has been to determine whether 
resistance to pirimiphos-methyl occurs in key insect species 
in New Zealand. This in turn has required the development of 
reliable testing methods. 

“As a first step, we tested the efficacy of pirimiphos-methyl dust 
using a mini silo method. Grain was treated with the label rate 
of pirimiphos-methyl (200 g product/tonne) and 40 live, active 
insects of mixed age and sex were placed with the grain in mini 

silos. The mini silos were then placed in an incubator at 25±2°C 
under ambient photoperiod and humidity (60±5% relative 
humidity). Results were assessed 48 hours after treatment, with 
the number of dead and moribund pests from the insecticide-
treated grain compared with those in untreated grain.

“The second step was to compare the susceptibility of each 
population by establishing a dose rate response line using the 
liquid formulation of pirimiphos-methyl. A calibrated device 
called a Potter spray tower was used to spray small Petri 
dishes with a range of five concentrations of pirimiphos-methyl 
to determine the susceptibility range of our saw toothed grain 
beetle populations.”

This study provides evidence that there is variation in response 
to pirimiphos-methyl between saw toothed grain beetle 
populations under laboratory conditions (25°C and 60% RH). 
More testing is required to compare the populations using the 
Potter tower method. 

In the meantime, growers must ensure that pirimiphos-methyl, 
like all chemicals, is used according to the label, and preferably 
as part of an integrated pest management approach. 

*pirimiphos-methyl is sold under several names including 
Actellic® 50 EC, Actellic® Dust, Grainex® 500EC, Grainmaster® 
Supersmoke®, Silo® Dust and Silo® EC.

Acknowledgements
FAR thanks all the farmers who continue to assist with this 
project, Bruce Chapman from Insect Science Solutions for 
technical advice, Orion AgriScience Ltd, NZ Flour Millers 
Association, NZ Feed Manufacturers Association and the 
Ministry for Primary Industries Sustainable Farming Fund.  

Mean percent mortality of saw toothed grain beetles treated with the dust formulation of pirimiphos-methyl at 200 g product/
tonne, 48 hours after treatment in mini silos.

Percent mortality (%)

Treatment Population 1 Population 2 Population 3 Population 4

Untreated 3.0 4.9 5.9 2.8

Pirimiphos-methyl 94.3 10.2 91.5 66.5

These studies rely on us having a ready supply of insect populations and each test requires 
thousands of insects, which have to be individually counted, so we are always looking for more. 
If you notice anything in your silos, please contact Jo Drummond jo.drummond@far.org.nz 

Key points
•	 In New Zealand, 90% of insecticide treated grain and 

grain stores are treated with pirimiphos-methyl.
•	 Trials are investigating the development of resistance.
•	 Results show variation in susceptibility of some pests.
•	 Pirimiphos-methyl must be used according to the 

label, and preferably as part of an integrated pest 
management approach.

•	 Further work required.
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Beaked parsley
– have you seen this weed?

A new problem weed has recently been 
identified on a number of cropping farms from 
North Canterbury to South Canterbury. It is 
beaked parsley, (Anthriscus caucalis M. Bieb), 
also known as burr chervil or bur-chervil. 

FAR staff are currently undertaking a literature review of 
cultural and chemical control options for this weed and would 
like feedback from you if this weed is present on your farm.

What does it look like?
Beaked parsley is part of the Apiaceae family which includes 
celery, carrot and parsley. It is an annual herb with a main 
taproot and hollow stems growing up to 70 cm tall which are 
sometimes tinged purple towards the base. Basal leaves are 
moderately to densely hairy below and on the petiole (stalk 
that joins the leaf to stem), but hairless above. Umbels are 2-5 
cm diameter with 2-6 flowers each. Petals are white and less 
than 1 mm with ovules covered in spines or hooks tapering 
to a smooth beak, 1/4 -1/3 the length of the ovule. At the 
base of the ovule is a ring of hairs (Figure 1) which distinguish 
beaked parsley from all other New Zealand Apiaceae (Webb 
et al. 1988). This ring of hairs allows for seed to be transported 
by livestock and mechanical means, providing a method of 
dispersal. Flowering occurs from September to January (Webb 
et al. 1988) and each plant may produce up to 7500 seeds per 
plant (Rawnsley 2005).  

In the past, beaked parsley, (Anthriscus caucalis M. Bieb), 
has been misidentified as parsley dropwort (Oenanthe 
pimpinelloides). However, parsley dropwort is a perennial 
species not known to be present in the South Island. A 
distinguishing feature of parsley dropwort is the dark tubers 
near the end of fibrous roots.

Figure A. (top left) Young beaked parsley plant, July 2018.

Figure B. (bottom left) Flower with a ring of hairs at the base, 
collected from Highbank, September 2018.

Similar Weeds
Parsley dropwort (Oenanthe pimpinelloides) Initially a rosette 
plant with celery-like leaves, bolting in summer with branched 
stems with few feathery leaves and small white flowers 
clustered in umbels (carrot-like). A diagnostic is the oval tubers 
on the fibrous roots.

A

B
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Wild carrot (Daucus carota) has finer, feathery rosette leaves, 
a tap root with a carrot smell and a few pink flowers in the 
centre of the umbel.

Sheep’s burnet (Sanguisorba minor) has longer leaf stems 
and green flowers in a ball-like head.

See identification chart below.

Parsley dropwort Sheep’s burnetWild carrot

13



Managing herbicide resistance
Successful solutions will address or avoid future herbicide 
resistance while maintaining farmers’ ability to maintain 
profitable, sustainable businesses that produce high-value, high 
quality export products meeting market requirements.

Arable crop weeds
Phil says FAR will be working in research areas 3 and 4. 

“We’ll be working with Dr Chris Buddenhagen of AgResearch to 
carry out annual field surveys of weeds, especially grass weeds, 
that survive in cereal and white clover crops. This will involve 
collecting seed and testing it for resistance. This summer we 
will be surveying fields on farms between the Waimakariri and 
Rakaia Rivers. In the following years we will be surveying crops 
in other regions. This survey approach was used by Dr Peter 
Boutsalis in Victoria and South Australia and has been a very 
powerful tool in understanding the development of herbicide 
resistance in Australia. 

“Peter will be speaking at CROPS 2018 at Chertsey on 5 
December and in Southland later that week on the Australian 
experience with herbicide resistance and management 
strategies to reduce and avoid it happening on your farm.”

The five year programme, Improved weed control and 
vegetation management to minimise future herbicide resistance, 
is being funded through the Ministry for Business, Innovation 
and Employment’s Endeavour Fund. It is led by AgResearch 
and will also involves researchers from Massey University, 
Lincoln University and FAR. FAR are also co-funders.

FAR has confirmed herbicide resistance to Group A and B 
herbicides (including halxafop, clethodim, pinoxadem and 
chlorsulfuron, idosulfuron and pyroxsulam) in annual and 
perennial ryegrass and wild oats resistant to fenoxaprop - 
Puma) in plants from a number of locations in Canterbury.

Weed and herbicide resistance management will be the focus 
of a recently announced, $8.5 million research programme. 
The five year programme, which will be led by Trevor James 
from AgResearch, is also receiving FAR funding and research 
expertise, in order to ensure that weeds of arable crops are 
included in the work.

Phil Rolston of FAR says herbicide resistance is a serious 
problem for all agricultural sectors. 

“Twenty New Zealand weeds have been confirmed as being 
herbicide resistant, and of these, four are resistant to more 
than one herbicide. World-wide, the number of newly identified 
herbicide resistant weeds is increasing all the time. Over 1,000 
cases are now recognised, some of which are resistant to up to 
seven different chemicals.”

The new research programme, which began in October this 
year, will investigate whether or not the evolution of herbicide 
resistance is necessarily a predictable response when a weed 
population is repeatedly exposed to a particular herbicidal 
mode of action. It will make use of an interdisciplinary research 
team of weed scientists, soil ecologists, seed scientists, 
molecular biologists, microbiologists and social scientists. The 
research programme is split into four research areas.

1. Provide a comprehensive understanding of the risk profile 
for a number of current New Zealand weeds. 

2. Identify and communicate how herbicide users can help 
stop herbicide resistant weed development by changing 
their behaviours.

3. Develop DNA methods for testing herbicide resistance in 
New Zealand and use this to identify its evolution and the 
risk of spread within weed populations.

4. Develop crop management techniques that minimise the 
risk of herbicide resistance evolving, in order to avoid new 
cases of evolved resistance and to manage existing ones.

Gallant (haloxyfop-P) treated plants, 21 days after treatment. L-R water control, susceptible plant, 
suspected resistant plants treated at x1m x2 and x4 label rate.
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IPM in brassica
– reducing chemicals, not yields
Research and extension aimed at increasing farmer 
understanding and uptake of integrated pest management in 
brassica crops has been dubbed a resounding success.

As FAR Researcher Abie Horrocks explains, the three year 
programme compared an integrated pest management (IPM) 
strategy with farmers’ conventional pest management practices on 
twelve spring- and autumn-sown seed and forage brassica crops. 

“We ran demonstration trials in Canterbury from spring 2015 to 
autumn 2017 by splitting farmers’ paddocks in half and applying 
the two management approaches side by side. The host 
farmers were fully involved in the project, which also provided 
farmer and adviser training with a focus on pest and beneficial 
insect monitoring and identification.”

Abie says that by the end of the project, the farmers involved, 
and a number of others who attended workshops and field 
days, could really see the benefits of taking a “wait and see IPM 
approach” instead of applying insecticides at the first sign of an 
aphid or other pest.

“As collaborating famers learnt more about the biological, 
cultural and selective chemical management options available, 
they became increasingly reluctant to use broad-spectrum 
insecticides. This led to a 35% reduction in the number of 
insecticides applied under IPM, compared with conventional 
management. Where insecticides were used in the IPM 
systems, there was a shift towards the use of selective products 
and a 75% reduction in the use of broad-spectrum insecticides. 
Despite these reductions, there were negligible differences in 
crop yields. By the end of the project, 11 of the 12 participating 
farmers were implementing IPM across 90–100% of their 
brassica crops.”

The project is being seen as a starting point for an industry-wide 
change of practice to IPM, which has become more widespread 
since its completion.

A comment from one grower involved in the project summed 
up his learnings with the comment “there’s a war going on in 
my paddock and I wasn’t aware. These things (predators and 
parasitoids) are out there in the paddock working 24 hours and 
you don’t have to pay them.”

The project has been well received by industry too. Mark Christie, 
Southern Region Sales Manager for FMC Agricultural Solutions, says 
that in his view “this has been one of the best programmes I have 
ever seen rolled out in agriculture in the past 30 plus years”. He also 
noted that a significant agrichemical distributor hold told him that 
his team had “effectively stopped recommending insecticides 
in forage brassica crops due to their greater understanding and 
ability to identify parasitic activity in target pests”.

With increased concern about access to insecticides for use in 
crops, this project provides confidence that other methods can 
be effective, and is a really ‘good’ news story for the industry.
Information about implementing IPM, based on learning from the 
project, will circulated to growers soon. In the meantime, if you 
wish to learn more, check out the three excellent short videos 
developed as part of this project. They can be found under the 
Resources tab on the FAR website. 

The three-year IPM strategy development and demonstration for 
forage and seed brassicas was funded through the Ministry for 
Primary Industries’ Sustainable Farming Fund and supported by 
FAR, Plant & Food Research, Forage Innovations and DuPont.

For more information contact abie.horrocks@far.org.nz 
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Clover cover crops 
under maize at NCRS

FAR research results suggest that herbicides could provide a 
viable option for managing perennial clover cover crops prior to 
the no-till establishment of maize. 

FAR Team Leader Allister Holmes says the work has been 
carried out at FAR’s Northern Crop Research Site (NCRS) for 
two seasons and that the second year of work has found no 
significant difference between the yields of fully fertilised maize 
and maize planted into perennial clover crops.

“Annual ryegrass is often direct drilled into paddocks 
immediately after maize silage harvest. Annual and perennial 
clover crops can also be used to follow maize, providing 
nitrogen and weed suppression for the following maize crop. 
We set up this trial two years ago to measure the effect of 
different cover crops on the yield of maize established using 
no-till planting after the application of a knock-down herbicide 
to the clover crop. 

“Cover crop growth and establishment of the gland clover was 
poor in 2017 due to planting being delayed by the late harvest. 
The cover crop mulch provided good weed suppression, 
except for perennial weeds, and the subsequent maize crop 
plant populations at harvest across all treatments ranged from 
88,000 to 89,500 plants per hectare. The pre-emergence maize 
herbicides acetochlor and saflufenacil checked the growth of 
the perennial clover species and sped up the termination of the 
annual gland clover.”

With regard to maize grain yields, Allister says there was no 
significant yield difference from the maize following the fully 
fertilised control treatment and any of the clover treatments. 
However, maize grain yield from the plot following white clover 
was significantly higher than the maize following the annual 
species gland clover and ryegrass. (This season’s maize grain 
yields from the three perennial clover plots were significantly 
higher than in 2016/17, while the yields of the gland clover and 
annual ryegrass were similar).

Key points
• Applying glyphosate to established clover crops prior to 

no-till maize planting suppressed summer clover growth. 
• In 2018, yields from maize crops grown following mature 

clover cover crops were comparable to those from fully 
fertilised maize crops.

• Maize following perennial cover crops in their second year 
of establishment performed better than in the first year.

• Yields from maize (with 12 kg N/ha applied) following red, 
white and strawberry clover did not differ significantly in 
grain yield from maize following ryegrass with 110 kg 
N/ha applied.

Table 1. Maize grain yield following different cover crops.

Treatment Grain yield (t/ha @ 14% moisture)

2018 2017

Full fertiliser 11.9 10.9
Red clover 12.7 6.2
White clover 14.4 6.0
Strawberry clover 12.9 7.7
Gland clover 9.7 10.1
Annual ryegrass 6.1 4.6
Mean 11.3 6.6
LSD 5% 2.8 1.6
CV% 13.4 13.3

“Results from the 2017-18 season indicate that perennial 
clovers can persist for at least two seasons and provide 
sufficient nitrogen to produce a maize crop yield similar to a fully 
fertilised crop. This persistence spreads the cost of cover crop 
establishment. The gland clover did not survive paraquat and 
glyphosate herbicide treatment. Gland clover establishment 
was poor this season (2017-18) due to late planting and the very 
wet winter. In the past, gland clover has established well if sown 
from March to early May. It has a short season and flowers in 
very early September, so could fit well with a maize silage crop 
sown in October and harvested in March.  

“Overall, it appears that the use of perennial clover species as 
a cover crop to be managed through the use of herbicides in 
spring, prior to the no-till establishment of maize, is viable and 
should not impact on maize yields. These results have provided 
a foundation for a field scale trial to be established in 2019.” 

For further information contact Allister.holmes@far.org.nz

Maize no-till planted into Strawberry clover recovering from 
herbicide knockdown.
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Managing nitrogen with the 
Quick test mass balance method 

FAR trials have found that the Quick Test Mass Balance (QTMB) 
approach can effectively track nutrient availability throughout the 
growing season, allowing nitrogen inputs to be adjusted to match 
crop requirements and reducing the risk of applying too much 
or too little nitrogen. This makes the QTMB a useful method for 
improving the farm’s economic and environmental performance.

So what exactly is the QTMB? FAR’s Diana Mathers explains  
that it combines two things, a fertiliser mass balance equation 
and N Quick Test Strips.

“The mass balance budget will provide an estimate of how much 
nitrogen the crop will need and how much of that total will be 
supplied by the soil. The Quick N Test strips are similar to the litmus 
strips used for soil pH testing but are coated with a chemical which 
is sensitive to nitrate. They can be used to estimate soil mineral 
nitrogen levels throughout the growth of the crop.  

Key points
• The Quick Test Mass Balance (QTMB) method allows 

growers to effectively track nutrient availability throughout 
the growing season, and adjust N inputs as required, to 
reduce the risk of over or under-supply to the crop.  

• This approach fits with industry agreed good 
management practice which is to match fertiliser 
applications to crop growth requirements. 

• Nitrate Quick Test strips can be used to estimate soil 
mineral nitrogen levels throughout the growth of the crop. 

• A Mass Balance Equation estimates how much nitrogen 
a crop will need and how much of that total will be 
supplied by the soil.

“The mass balance budget equation is based on soil test results 
and yield forecasting. Once the QTMB has provided an estimate 
of the crop’s total N requirements, quick test strips can be used 
throughout the growing season to ensure that N supply is matched 
to crop demand. They can be particularly valuable when potential 
crop yield or soil N supply may have changed, following, for 
example, poor establishment or large drainage events.”

N Fertiliser for the crop = Crop demand for N – Soil 
Mineral N level – Soil Organic N (determined by the 
AMN test).
The mass balance equation.

The effectiveness of the QTMB method has been well tested in 
the Sustainable Farming Fund project, Nitrogen – Measure it 
and manage it, which Diana managed.

“The project involved a number of trials aimed at building farmer 
confidence in the use of mass balance budgets for N fertiliser 
decisions. The four key goals of those trials were to: 
1. Validate the mass balance approach for maize, potato and 

leafy green crops.
2. Validate the use of Nitrate Quick Test Strips on New Zealand 

soils.
3. Collate crop demand information from previous scientific 

studies. 
4. Develop a tool to enable growers to make timely fertiliser 

decisions.”

Diana says the trials have shown that when accurate soil 
testing data and crop yield forecasting are included in the 
mass balance equation, the QTMB is effective, but that as 
many things can cause the potential yield to change during 
the season, it is important that these changes are taken into 
consideration prior to making side-dressing decisions. 
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Quick N test strips
The Quick N Test strips are similar to the litmus strips used for soil pH 
testing but are coated with a chemical which is sensitive to nitrate.  

1. The	testing	process	starts	with	a	set	of	in-field	soil	samples,	
collected in the usual way.

2. These are mixed together and a 10 ml subsample is taken for testing. 
3. The subsample is sieved, then mixed with 30 ml of calcium chloride 

solution to extract the nitrate from the soil. 
4. After 30 minutes a Quick N Test strip is dipped into the soil solution 

and left for one minute for the colour to develop. 
5. The colour is compared a to a nitrate concentration scale and gives 

a measure of NO3 in mg/l in the soil solution.
6. A correction factor that takes into account bulk density, soil texture 

and moisture is used to convert the volumetric value (mg/l) to a 
gravimetric value (mg/kg), relating the result to the NO3 level in the soil.

Conversion factors which consider soil moisture, bulk density and 
texture are used to convert the Quick N Test nitrate values. These 
are being developed for a range of New Zealand soils. The user tool 
will provide all 
the information 
required for the 
mass balance 
equation including 
the N demand for 
a range of crops 
and the conversion 
factors for most 
arable soils.

Results from the QTMB maize trials 
Table 1. Nitrogen applications and yield for the maize sites.

Site Treatment

Estimated 
seasonal 
uptake 

of N
(kg N/ha)

Actual N 
uptake

(kg N/ha)

Nitrogen applied kg N/ha

Predicted 
yield TDM/ha 
Derived from: 
Literature in 

Yr 1 
AmaizeN in Yr 2

Actual Yield
In Year 1  Yield = Above 

ground biomass yield TDM/ha
In Yr 2 Maize grain yields 
were corrected to a 15% 

moisture level Base Planting
Side 

Dressing

Year 1
Site 1
Grain

Grower 210 134 46 18 83 20 21.0 No difference 
P value = 0.39

QTMB 143 46 18 106 20.3

Year 1 
Site 2 
Silage

Grower 210 213 124 35 155 20 21.8 No difference 
P value = 0.73

QTMB 236 124 35 0 22.5

Year 2 
Site 1
Grain

Grower 230 158 90 0 115 22 13.6 No difference 
P value = 0.57

QTMB 196 90 0 184 14.2

Year 2 
Site 2
Silage

Grower 220 305 126 38 115 21 24.0 No difference 
P value = 0.40

QTMB 273 126 38 133 23.0

Similar results were found for potatoes and leafy green crops, where the QTMB method either reduced the amount of N applied to the 
crop by up to 50% or confirmed that the grower’s N fertiliser plan was efficient. A good outcome for this good management practice.
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Two systems for measuring 
drainage from cropping systems

“The GLA is installed by digging a 10 m long, narrow trench 
to a depth of 0.7 - 1 m, well below the cultivation zone, 
where it will not interfere with or be affected by normal farm 
operations. The depth can be varied to accommodate 
deeper rooting crops and soil conditions. Boulders of up 
to 30 cm diameter may be removed, allowing the lysimeter 
to be installed in very stony soils. The lysimeter is made 
of plastic sheeting and a fibreglass drainage wick, and an 
instrumentation box which is installed on the perimeter of 
the paddock.”

The principles behind the two drainage measuring systems 
are very similar. The installation of both systems involves soil 
disturbance and there is a settling period where results may 
be unreliable. As well as this, they both; 
• Collect drainage water directly from repacked soil, at a 

depth of 1 m.
• Have side walls to direct water into the collection area (the 

fluxmeter’s walls begin 850mm below the surface, while 
the Grounded Lysimeter and Autosampler’s walls begin 
only 300 mm below the surface).  

• Use a passive wick to create a hanging drainage column. 

“The installation of a Grounded Lysimeter and Autosampler 
was funded by FAR to test the concept of a horizontal 
lysimeter in a cropping paddock.  We chose to place it at 
one of the fluxmeter sites so that comparisons could be 
made between the two systems for drainage volume and 
N concentrations.”

A network of fluxmeters was installed around New Zealand in 
2014 with the aim of measuring the quantity of water draining 
from cropping soils, as well as the amount of nitrogen (N) and 
phosphorus (P) draining with it.  The network was funded by 
MPI with industry and regional council partners as a Sustainable 
Farming Fund project, and will continue until 2021 thanks to 
MfE’s Fresh Water Improvement Fund and the same industry 
and regional council partners.

However, as Farm Systems Research Manager Diana Mathers 
explains, there is always more than one way of doing things, 
and FAR is currently investigating another option.

“The Grounded Lysimeter and Autosampler (GLA) is a way to 
directly measure nutrient leaching losses from pastoral and 
arable systems and is suitable for field plots and farms. Using 
the principles of a fluxmeter, it increases the size and adds 
automation. This removes the need for in-paddock access 
tubes, and simplifies in-field management. 

“Drainage volume is measured in real-time, and this data, along 
with the electrical conductivity (EC) of the drainage water is 
available immediately via telemetry. An autosampler collects 
a proportional subsample of drainage, which is removed for 
analysis whenever sufficient volume has been captured. As 
the drainage volume is transmitted in real-time, it is possible to 
visit the site immediately following a drainage event and collect 
samples while the drainage water is still fresh, minimising the 
risk of microbial degradation of the sample.

Results 
Table 1. A comparison of the drainage volumes and nitrate concentrations in the drainage water for the two systems.

Date Rep
Measured drainage (mm)

Mean of 4 FMs
Nitrate-N (mg/l)
Mean of 4 FMs Date

Measured 
drainage 

Nitrate + Nitrite 
N mg/l

05/04/18

1 28.6 28.6 0.16
The Grounded lysimeter was installed on 27 
March 2018. No drainage was recorded from 
the real-time monitoring system from that date 
until 5 April 2018.

2 15.2 33.0 0.02

3 27.7 40.1 0.02

19/04/18

1 3 Sample volume  too small 
for analysis2 2

3 7 17.1 0.09

07/05/18

1 10 37 0.10

2 14 25 0.09 3/05/18 17.3 48

3 25 20 0.10

08/06/18

1 5.7

Samples not yet analysed 

21/06/18 10.5 49

2 9.1

3 19.2 11/09/18 3.1 51
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The shaded areas in the table refer to the dates where valid 
comparisons for leaching losses can be made for the two systems.  
19/4, 7/5 and 8/6 for the fluxmeters and 3/5 and 21/6, inclusive 
for the GLA measurements.  Between these dates, the fluxmeters 
drained an average of 31.7 mm, and the GLA drained 27.8 mm.  

The nitrate concentration was however substantially higher from the 
GLA. There are several reasons that this may have happened. 

• For practical reasons, the GLA was installed after a ryegrass 
crop had been established. Fertiliser applied at planting would 
have been redistributed during the repacking process, at a depth 
beneath the establishing crop roots with more susceptibility to 
leaching. 

• The crop was resown over the lysimeter trench following 
installation, but its late establishment meant that it lagged behind 
the rest of the paddock all winter and nutrient uptake was likely 
lower. 

• Higher leaching is to be expected initially after installation of any 
repacked lysimeter, due to mineralisation of soil N following soil 
disturbance. 

• The GLA telemetry system enables prompt sampling following 
drainage.  Average sample storage times are shorter giving less 
denitrification and potentially higher recorded N contents. 

Photo. (Above) Prepared trench for 
grounded lysimeter installation.
Figure. (Left) Traditional fluxmeter design.
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Changes 
to levy 
payment 
systems 
Last year, FAR held a referendum of growers 
to gain support for three levy orders under 
the Commodity Levies Act Legislation.  This 
referendum indicated significant support for 
commodity levies to be collected on Arable 
Crops, Maize and Cereal Silage. The new 
Levy Orders, came into place on 1 July this 
year. There has been no change to the Arable, 
Cereal Silage or Maize levy rates. However, 
there have been a number of changes to the 
levy payment system.

The following changes should be noted:

1. The collection fee that a levy payer or 
forwarder may deduct, has reduced to 1% 
for the Arable Crops and Maize levies. 

2. The time frame for forwarding or paying 
the levy to FAR has reduced to be within 
one month from the date of the first point 
of sale of grain, seed or cereal silage.

3. The penalty for non-payment or late 
payment remains at 5%.  However, it will 
now be cumulative at 1% for each month 
of late or non-payment remaining unpaid, 
as opposed to the one-off penalty.

New research levy return forms will be 
available electronically on the FAR website 
www.far.org.nz and will reflect and calculate 
the commission change automatically from 
1 July 2018.

Crop Type

Harvest 
Year

Total 
Weight

$/Tonne 
Or Kg

Value Of
Purchase

Levy 
Rate

Levy GST 

Exclusive

SE
ED

Hybrid 
Vegetable
Seed Crops

HVSC

Asian Brassicas 

0.6%

Beets/Chard

0.6%

Cabbage

0.6%

Carrots

0.6%

Radish

0.6%

Spinach

0.6%

Other HVSC

0.6%

Forage 
Brassicas      

Kale

0.9%

Rape

0.9%

Swede

0.9%

Turnip

0.9%

Other FB

0.9%

Other crops

Borage 

0.9%

Buckwheat

0.9%

Coriander

0.9%

Linseed

0.9%

Phacelia

0.9%

Other Crops

0.9%

SE
ED

Grass

Cocksfoot

0.9% 

Fescue

0.9%

Ryegrass

0.9%

Other Grasses

0.9%

Legumes

Red Clover

0.9%

White Clover

0.9%

Other Legumes

0.9%

Foundation for Arable Research (Inc)

Arable Crops (excluding maize)

Levy Return Form

Crop Type

Harvest 
Year

Total 
Weight

$/Tonne 
Or Kg

Value Of
Purchase

Levy 
Rate

Levy GST 

Exclusive

Wheat

Feed

0.9%

Milling
Biscuit

0.9%

Bread

0.9%

Barley
Feed

0.9%

Malting

0.9%

Oats Oats

0.9%

Other 
Cereals

Triticale

0.9%

Other Cereals

0.9%

Pulses

Beans

0.9%

Peas

0.9%

Other Pulses

0.9%

Oilseed Rape

0.9%

SE
ED

Open 
Pollinated
Vegetable 
Seed 
Crops 
OPVSC

Asian Brassicas 

0.9%

Beets/Chard

0.9%

Cabbage

0.9%

Carrots

0.9%

Corn salad

0.9%

Radish

0.9%

Other OPVSC

0.9%

FAR Levy – sub Total
$

+ GST (15%)
$

Total

$

Less 1% optional collection fee $

TOTAL FAR PAYMENT
$

Please send a cheque payable to Foundation for Arable 

Research or direct credit to 06 0501 0657860 25

Signed: 

Date:

Please send this invoice to the Foundation for Arable Research, PO Box 23133, Hornby, Christchurch 8441. 

Payment can be made by cheque, direct credit or credit card one month from completion and submission of this form. 

This form can be completed online at www.far.org.nz 

Additional forms can be downloaded at www.far.org.nz or contact the FAR office on 

Phone: 03 345 5783, Fax: 03 341 7061, Email: far@far.org.nz

I/We hereby declare the following to be all levies deducted from all first point of sale or transfer of arable 

crops sold

from 
 (month) to 

 (month) of 
 (year)

Name of Company/Grower: 

First Name: 

 Last Name: 

Postal Address: 

Phone: 

 Mobile: 

 

(Include area code eg 03 345 5783) 
(Include network code 021 123 4567)

Email: 

TAX INVOICE
Buyer Created Invoice – IRD approved 

GST No. 63 625 078

ADDING VALUE TO THE BUSINESS OF CROPPING
FAR COPY
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There has been few studies on the effects of modern centre-
pivot or sprinkler irrigation systems on soil physical properties, 
with little research on Canterbury soils, or under irrigated dairy 
systems. However, this knowledge gap is now being addressed 
by two industry wide projects.

A Sustainable Farming Fund project, The effect of medium to 
long-term irrigation on soil water holding properties, is being 
undertaken by Manaaki Whenua – Landcare Research, in 
collaboration with Federated Farmers, irrigation schemes and 
industry partners. It is investigating available water capacity 
and other soil properties under centre pivot sprinkler irrigation 
compared with adjacent dryland, using 48 paired pastoral sites, 
in Canterbury. In the first year, this project has been established, 
a literature review of previous studies has been undertaken, 
evaluation of legacy data has commenced, and 27 paired sites 
have been sampled on Canterbury farms.

Further research is being undertaken as part of the MBIE 
funded Maximising the Value of Irrigation (MVI) project by 
Manaaki Whenua – Landcare Research and Plant & Food 
Research is investigating soil physical properties under sprinkler 
irrigation. This includes measuring how soil properties change 
under different tillage and irrigation deficit management, and, 
at FAR’s arable research site at Chertsey, Canterbury, how 
physical properties change over time. 

Strong farmer support for these projects is greatly appreciated. 
Their on-going support and interest is a vital part of the work 
to fill key knowledge gaps, increase understanding of how soils 
behave under irrigation, and to identify how to best manage soils 
to achieve favourable production and environmental outcomes.

Irrigation, soil structure 
and soil water storage

Soil structure and water storage 
– what’s it all about?
Crops and pasture rely on soil structure and soil water 
storage to ensure water availability and sustain growth. 
Soil water storage properties also affect water and air 
transmission through soil, soil workability, resilience of soil 
to change, and the management of irrigation to meet plant 
demand and minimise drainage – all of which will impact on 
production and the efficient use of nutrients.

A soil is a bit like a sponge – some soils hold water tightly, 
others do not. A soil’s ‘profile available water’ or ‘available 
water (holding) capacity’ is the amount of water a soil can 
store that is available for plant growth. It is equal to the 
amount of water held at ‘field capacity’ minus the amount 
held at ‘permanent wilting point’.

Field capacity and permanent wilting point are two extremes 
– both depend on how tightly water is held in large or small 
pores. The force with which water is held is known as soil 
matric potential or ‘suction’. Using the sponge analogy, 
following saturation of the sponge, water will naturally drain 
under gravity from the very largest pores quite quickly, but 
then rapid drainage ceases, even though the sponge is 
still quite moist. This is analogous to field capacity. When a 
sponge is really tightly squeezed, some water is still retained, 
even if the sponge feels a lot drier. Similarly, some water is 
retained in soils, and unavailable to plants, at the permanent 
wilting point. 

Figure 1 shows that soil water content reduces as soil 
matric potential increases. The amount of very small pores 
(micropores), determine how much water is held in soil 
at permanent wilting point. Large pores determine field 
capacity. The size of large pores can sometimes be changed 
by management, such as cultivation or compaction.

From a soil structural perspective, an ‘ideal soil’ is likely to 
have a deep profile, not many stones, good drainage, and 
a good mix of soil particle sizes, which will result in a good 
range of pore sizes between those particles. 

Key points
• Soil structure and soil water storage ensure water 

availability and also affect nutrient use efficiency. 
• Projects are underway to investigate available water 

capacity and other soil properties under centre pivot 
irrigation, and soil physical properties under sprinkler 
irrigation.
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Previous research
Research in the 1960s and 1970s, in Central Otago, showed 
that, in general, bulk density and available water holding capacity 
tended to increase under irrigation; however, grazing, crop, and 
irrigation management, and lengths of time under irrigation varied 
widely between surveyed sites, and some data were not fully 
analysed, making it difficult to reach generalised conclusions. 

The use of irrigation on agricultural land generally means that land 
use intensification will occur.  Intensification may involve changes 
in soil fertility, nutrient cycling, and stock type and number, and 
may result in soil compaction. Soil compaction resulting from 
vehicle movement, greater stocking rates, and animal treading 
can affect crop and pasture yield, water and air movement in 
soils, greenhouse gas emissions and nutrient transfer.

In a North Otago study by AgResearch on a Pallic soil, readily 
available water holding capacity decreased under K-line sprinkler 
irrigation of pasture grazed by cattle, compared with unirrigated 
pasture grazed by cattle or sheep. The soil water content at the 
irrigation trigger point was most affected by changes in pores due 
to treading damage. Land use intensification was associated with 
soil compaction, reduced pore size, and available water holding 
capacity, particularly under cattle grazing. The authors noted that 
changes in irrigation management might be required to avoid 
adverse effects, including surface runoff.

Adapted from article supplied by John Drewry, Sam Carrick and 
Veronica Penny, Manaaki Whenua - Landcare Research.

Photo (below) Field work in the Canterbury SFF project includes 
sampling for measurement of soil physical properties and field 
infiltration, on irrigated and dryland sites.

Figure 1. Relationship between soil pore sizes and soil 
water availability.

Irrigation and soil 
FAR is involved with two current projects investigating 
soil physical properties under irrigation. The three-year 
Sustainable Farming Fund (SFF) project, The effect of 
medium to long-term irrigation on soil water holding 
properties, is investigating the effects of irrigation 
on soil properties on Canterbury farms. The MBIE 
Maximising the Value of Irrigation (MVI) programme is 
investigating soil properties, crop responses, and new 
sensor technologies to develop tools for improved 
irrigation management, particularly on variable soils.
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FAR Australia 
hosts major field days

AUSTRALIAAUSTRALIA

FAR Australia hosted major field days at its research centres in 
SE Australia during September and October.

Leading researchers on crop physiology and Russian wheat 
aphid (RWA) joined Eric Watson from Ashburton at the Riverine 
Research Centre Open Day in September. 

The Centre, which is based on the New South Wales/Victoria 
border, is a collaboration between the Riverine Plains Farming 
Group and FAR Australia. It was established in 2016. This year, 
the region has been badly affected by drought and frost, which 
provided an interesting backdrop for discussions on head and 
stem frost resulting from temperatures that dropped to minus 
10 degrees in late August.

Photos: (Below) Dr Maarten van Helden from SARDI talks 
at the FAR Australia Riverine Research Centre (RRC) about 
research taking place across Victoria (including at the RRC), 
NSW and SA on Russian wheat aphid. Whilst this aphid has 
not yet been found in New Zealand, it is present in South East 
Australia, and is common in Tasmania.
(Top right) Frosted crops were a major topic of discussion 
at the RRC field day. 

Meanwhile, a Western Australian consultancy group, Consult 
Ag, visited the FAR Australia Disease Management Centre just 
outside of Geelong. The centre is dedicated to conducting field 
research on all aspects of cereal disease management.

Photo: (Right) The Consult Ag group visiting the FAR Australia 
Disease Management Centre.
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Sarah Finch, David Hume and Alison Popay (AgResearch) 
and Phil Rolston (FAR). 

Endophyte excellence

It has been estimated that the use of AR37 endophyte in New 
Zealand has a cumulative value to date of $125 million and will 
have contributed NZ$3.6 billion to the economy through the life 
of its patent.

In awarding the medal, the selection committee recognised 
that the successful commercialisation of AR37 represents two 
decades of multidisciplinary research where the team built a 
strong and sustained presence in the international literature 
over this time, while continuously engaging with the farming 
industry. “This has been the result of not just excellent science 
but also the effective commercialisation of the technology and a 
remarkable uptake rate by farmers, particularly in New Zealand.”

On accepting the medal on behalf of the team, David said: “We 
were very surprised and feel extremely honoured to be awarded 
this prestigious medal. It represents the efforts of a talented 
team of researchers, who through innovative experimentation, 
developed a solution that is benefitting our environment and the 
sustainability of our farming systems.

“The team had a vision for a smart solution – AR37 is the 
pinnacle of several decades of work.”

Dr Hume also acknowledged investment and support from 
government, industry and industry-good organisations. 

The research team which discovered, patented and commercialised the AR37 endophyte for ryegrass has received the Pickering 
Medal from The Royal Society Te Apārangi. The team was led by Dr David Hume of AgResearch, and included FAR’s Phil Rolston. 

The Pickering Medal recognises excellence and innovation in 
the practical applications of technology. The citation reads:
To the AR37 Novel Endophyte Team for their leadership 
in developing and supporting the AR37 endophyte in 
agriculture which is estimated to contribute NZ$3.6 billion to 
the New Zealand economy through the life of the patent.

Agriculture and the media
In October FAR was lucky enough to host British Nuffield 
scholar, Anna Jones. Anna is a farmer’s daughter and 
former BBC TV and radio rural journalist, whose Nuffield 
Scholarship project investigated mainstream media 
coverage of agriculture.

Anna says that New Zealand farmers are not alone in 
feeling that the media gives them a hard time, noting that 
her study found that the more developed a country was, 
the less sympathy the media had for agriculture. However, 
she doesn’t think we have it all that bad.

“For example, the other day I heard Radio New Zealand 
discussing the possibility of an El Nino drought and its 
potential impacts on agriculture in a prime time, national 
news bulletin. A story like that would never gain traction 
with the mainstream media in the UK. UK farmers have 
just suffered through the worst actual drought in decades, 
yet even the slaughter of herds of hungry animals went 
unreported. The media only got interested when a Drought 
Summit was held in Whitehall and the government agreed 
to provide aid to farmers!” 

Following the completion of her project she launched Just 
Farmers, a UK initiative training farmers to improve their 
communication skills and talk to the media in order to help 
increase the public’s understanding of agriculture. That is 
a project we at FAR will be following with great interest.
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Nuffield Scholar 2019 Congratulations to Hamish Marr, Nuffield Scholar 
2019. Hamish and his wife Mel farm on a family 
property near Methven, growing a range of arable 
crops including cocksfoot, cereals, process peas, 
red clover and radish. They also graze dairy heifers.

Hamish is a member of FAR’s Mid Canterbury 
Arable Research Group, Research and Development 
Advisory Committee and ProductionWise® Advisory 
Committee. He is also active in the Herbage Seed 
Subsection of Federated Farmers and a number of 
local community groups and clubs.

His very topical research project will investigate 
issues around the potential withdrawal of synthetic 
chemicals from New Zealand and how that would 
impact on intensive farm systems.

Hamish is one of five new Nuffield Scholars were 
named at a function in Parliament earlier this month. 

Photo courtesy of Mark Coote.

FAR people
New South Canterbury-North Otago Board rep
FAR’s South Canterbury-North Otago region has a new Chair, Guy Wigley. As regional 
Chair, Guy will replace Peter Mitchell on the FAR Board later this year. Many thanks to 
Peter for his hard work and commitment over the last six years.

GM Research, Development and Extension
Dr Andrew Pitman has been appointed FAR’s General Manager Research, 
Development and Extension. This role involves leading the FAR research team as well 
as working with farmers, industry organisations and local and national government to 
ensure that FAR invests in and delivers relevant, high quality research and extension.

Andy is experienced in field and laboratory research, particularly in the area of 
plant pathology and has been involved in the strategic development of plant 
disease management and biosecurity research programmes across the arable and 
horticultural sectors. He has a PhD in Molecular Microbiology from the University of 
Wales Swansea and has worked at Plant & Food Research since 2004. Andy will join 
FAR at the start of December.

2019 Graduate Programme
Ashley Harrison and William Mitchell are the 
successful applicants for FAR’s 2019 Graduate 
Programme. Both are studying towards a Bachelor 
of Agricultural Science and will be completing their 
studies at Lincoln University at the end of this year. 
They will join the FAR team in February.
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