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DISCLAIMER 
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copied in any form whatsoever without written permission. This FAR Focus is intended to provide 
accurate and adequate information relating to the subject matters contained in it. 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. No endorsement of named products is intended nor 
is any criticism of other alternative, but unnamed product. 



 
On behalf of the Foundation for Arable Research, welcome to this year’s Northern Crop 
Research Site field day.  
 
We hope that you make the most of this opportunity to view a range of FAR trials and hear 
up-to-date research findings. 
 
We have worked hard to create a programme covering a range of crop management issues, 
and encourage you to participate fully in all discussions and deliberations. The aim of this day 
is to provide you with information and ideas that will help you to solve problems and create 
new opportunities in your cropping business. Presentation titles and speakers are outlined 
over the page, and summaries can be found further on in the booklet. 
  
What’s on? 
The programme and map over the page outline the times and locations of today’s 
presentations. Each talk is around 20 minutes long and will be followed by time for questions 
and discussions. There will also be the chance to talk to speakers at lunch time and at the end 
of the day.  
 
Lunch and end of day barbecue 
Lunch will be available after the morning presentations finish at 12.30pm. A barbecue and 
refreshments will be served immediately after final presentations at 3.00pm. 
 
Questions? 
Should you require any assistance throughout the day, please don’t hesitate to contact a 
member of the FAR team who will be more than happy to help. 
 
We are confident that you will leave the event with new information to assist you in making 
critical farm management decisions and to improve the economic and environmental 
performance of your crop production system. 
 
Enjoy your day 

The FAR Team 

 
 

 



Northern Crop Research Site Field Day 2018

Environmentally resilient cropping systems
Thursday 13 December 2018
Programme

10.45 Welcome
 
11.00 Good management practice in maize crops.
              Sam McDougall and Allister Holmes, FAR

11.30 Environment matters.
              Diana Mathers, FAR

 12.00 Reduced tillage – a grower case study.
  David Densley / Richard Strang / Allister Holmes, FAR
 
12.30 LUNCH
 
1.30 FRNL – value of catch/cover crops in maize rotations.
 Brendon Malcolm, Plant & Food Research             
 
2.00 The impacts of biosecurity – a grower perspective.
              Heidi Pene, Waikato Regional Council
 
2.30	 Site	specific	crop	management.
              Allister Holmes, FAR

3.00 Refreshments and barbecue
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Reducing the environmental footprint of maize production using reduced 

tillage and cover crops, while maintaining yield 
Sam McDougall & Allister Holmes, FAR 

Key points 

 Environmentally focussed agronomic practices such as reduced tillage crop establishment, 

use of cover crops, and “planting green” can be combined to produce high yielding maize 

crops. 

 The success of reduced tillage established maize crops can be improved by changing 

associated practices in the system. 

 Cover crop nutrient release to the following crop appears to be related to C:N ratios. 

Background 

The maize industry has a number of environmental challenges including: 

 Nitrates moving through the soil profile, caused by excess freely available nitrogen. 

 Sediment and phosphorous (P) being lost overland, caused by bare or cultivated soil moving 

into water ways. 

 Consumers demanding sustainably produced food. 

These challenges raise the question “Can we change to more sustainable practices without reducing 

yield or quality?” 

Practices such as reduced tillage, cover crops and planting green (no-till planting of primary crops into 

actively growing cover crops) can be combined to minimise the environmental footprint of maize 

production. Reducing tillage supports soil quality by minimising soil disturbance, keeping soil covered, 

increasing diversity and leaving roots in the soil as long as possible ( Figure 1). 

 

Figure 1. Differences in processes associated with no tilled (left) and tilled (right) agricultural soils 

Managing reduced tillage in maize involves more than just removing cultivation. With a change in 

establishment practice comes a change in system management requirements. Cultivation may be the 

easiest way to get paddocks ready for planting, but it has environmental, soil quality and economic 

costs.  
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Some issues to address to ensure paddocks are primed to get maize crops off to a good start in spring 

include: 

 Cool soils in spring 

 Manage compaction (gateways and headlands) 

 Managing crop/cover crop residue 

 “Farm ugly” 

Cover crops can play an important role in supporting reduced tillage systems, so understanding the 

properties of each crop, and managing accordingly, could have considerable benefit to maize crops. 

Managing the release of nutrients from the cover crop to the following maize crop is proving to be an 

important area of research in reduced tillage systems, with C:N ratio appearing to be important in 

dictating cover crop break down and nutrient release through the following season. 

The environmental demonstration plot 

The environmental demonstration plot is a small commercial area where we implement findings from 

our cover crop and no-till maize research. It is focussed on minimising nutrient losses while 

maintaining good maize yields in a continuous maize and winter cover crop system, with the residue 

left in situ. 

The plot began with a cover crop mix planted in autumn 2017. Practices in 2018 included: 

 Following maize grain harvest, a direct seeded five-way cover crop mix (oats, barley, faba 

bean, mustard and turnip) was sown 29 May 2017 (Table 1). 

 The cover crop was crimp rolled, and then sprayed out with glyphosate + adjuvant following 

maize no-till planting on 31 October 2017. 

 Nitrogen (N) fertiliser (100 kg/ha SustaiN (46 kg/ha N) was applied to the cover crop 24 

September and starter fertiliser (160 kg/ha Yaramila (20 kg/ha N, 8 kg/ha Phosphorus (P), 24 

kg/ha K and 13 kg/ha sulphur (S)) was applied down the spout at planting. 

Table 1. Cover crop seeding mix sown in the environmental demonstration plot and associated yields. 

 Year Oats Barley Faba bean Mustard Turnip Vetch Total 

Sowing rate 
(kg/ha) 

 25 20 70 1 0.5 8 116.5 

Dry matter 
yield (t /ha)* 

2018 2.8 0.7 2.8 0.2 0.0 n/a 6.5 

2017 7.6 n/a 0.4 n/a n/a 0.1 8.2 

*Average cover crop dry matter calculated from four 1m2 quadrats, harvested 11 August 2017; 31 

October 2018 

A mix of cover crop species was used, so that if one species was not successful at establishing in the 

prevalent conditions, others in the mix were likely to compensate.  

The high carbon cover crop plant material is broken down by micro-organisms, which require a supply 

of nitrogen. If there is insufficient N in the cover crop plant material, the micro-organisms will scavenge 

it from the soil; and if they require N to break down cover crops at the same time that the crop requires 

N (Figure 2), the crop may be starved of N. 
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Figure 2. Nitrogen uptake by corn. Adapted from Richie, et.al, 2005 (How a Corn Plant Develops) 

The cover crop foliage nutrient analysis at the start of 2017/18 maize season is shown in Table 2. This 

showed the expected results that the C:N ratio was higher in the monocots (oats & ryegrass) than the 

legumes, meaning that the oats and ryegrass will require more N during their decomposition. This is 

also being measured this season.  

Table 2. Cover crop foliage nutrient analysis at the start of the maize season (2 November 2017). 

Values with the same letter beside them in each column are not significantly different (<0.05). 

Cover Crop N (%) TC (%) C:N 

Clover 2.3 b 42.6 b 18.8 b 

Faba bean 3.5 a 44.9 a 13.0 b 

Oats 0.7 c 41.8 bc 65.5 a 

Ryegrass 0.9 c 41.0 c 46.2 c 

 

N, P and S losses associated with the cover crops will be calculated using 2018 data and compared to 

those from an adjacent replicated trial conducted last season. Data from the 2017/18 environmental 

demonstration trial practices were entered into OVERSEER®, which modelled 8 kg/ha of N leaching 

losses and no P losses. However, the use of cover crop residue and no-till planting green could not be 

directly entered into OVERSEER®. These differences are likely to contribute to even lower N losses 

occurring than those modelled, and the variable may be included in Overseer® as software updates 

are ongoing. 

Maize (Hybrid Plenitude) has subsequently been planted in the 2018 trial to measure the yield 

produced after growing cover crops. Similar practices last season generated an average maize grain 

yield of 14.0 t/ha, as recorded on the combine harvester yield monitor. This was similar to the 13.1 

t/ha achieved by the no-till following Tama ryegrass treatment in the adjacent Crop Establishment 

Trial. 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjiuqT20pPfAhXBfSsKHcVPDbwQjRx6BAgBEAU&url=https://www.pioneer.com/home/site/us/agronomy/timing-n-applications-corn&psig=AOvVaw0eQLskgEd-UjzxhjpdRS6e&ust=1544475819507816
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Environment Matters 
Diana Mathers, FAR 

In the last 10 years New Zealand farmers have seen the focus on environmental management shift 

from low to high and multi-faceted. 

Today, as well as managing profitable businesses farmers must be aware of; 

1. The impacts of their farm practices on the soil and fresh water resources,  

2. Regional Land and Water plans and their compliance requirements,  

3. The impacts of climate change - emissions profiles and resilience to adverse weather events, 

4. Biosecurity risks – the impact of new weeds, diseases and insect pests on the farm system, 

5. Diminishing biodiversity. 

All around the country, regional councils are developing Land and Water Plans to provide regulations 

for the environmental management of the fresh water and soils. Some of the spotlight falls on farmers 

because contaminants such as nitrogen, phosphorus, sediment and E coli, associated with farm 

systems, are seen as contributing to the degradation of soil and fresh water quality. In some regions, 

where water shortages result in low river flows, policies are in place to manage quantities being 

supplied for irrigation.  

Most councils are expecting farmers to manage their farms at a level of good management practice, 

and farmers have been asked to have Farm Environment Plans (FEP) developed for their properties. 

At a basic level, an FEP is an individual plan which identifies environmental risks associated with a 

farm’s biophysical characteristics and farm system. It also outlines a management plan to reduce these 

risks.  FEPs have become important documents to demonstrate compliance. 

The following link shows a worked example of a FEP for a Waikato farm. 

www.waikatoregion.govt.nz/assets/Uploads/5841-FEP-Template-v2-EXAMPLE-WR3.pdf 

Nitrogen reference points 

Waikato farmers are required to have a nitrogen reference point (NRP) by 2021. The NRP is the highest 

annual nitrogen leaching loss in either the 2014/15 or 2015/16 financial year for the property and is 

derived from Overseer modelling.  

The NRP is an important piece of information, as it provides a benchmark for future farm activities. 

Because of this importance, the farm records that are required to develop the Overseer nutrient 

budgets for the required years should be as complete and accurate as possible. The records required 

for the 2014/2015 NRP include all the information relating to the farm and its rotation beginning from 

April 2014 and finishing in March 2016.  Similarly for the 2015/16 NRP, the information includes farm 

records from April 2015 and finishing in March 2017. 

Waikato Regional Council and farm consultants will use NRP information: 

 When considering actions and mitigations in a Farm Environment Plan, 

 When considering land use changes, to ensure there are no increases in nitrogen discharges 

from existing land uses, 

 In future plan changes to identify catchment nitrogen loads and inform future policy. 

Farmers will be required to limit their nitrogen losses to a point below their NRP by July 2026. Proof 

of this will rely on Overseer budgets.   
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Being compliant - A Hawkes Bay example 

In The Tukituki catchment in Central Hawkes Bay, most farmers were required to complete nutrient 

budgets and farm environmental management plans by 31 May 2018.  Each property is also required 

to have a nitrogen discharge limit (NDL) which relates to the different land use classes on the farm. 

This is the “allowed loss” for the farm.  Actual N loss from the farm will be estimated from Overseer 

budgets and if the “modelled” loss is greater than the “allowed” loss, then the farmer must apply to 

HBRC for a land use consent by 31 May 2020.  

Site 9 in the fluxmeter network provides an interesting example of the application of the Hawkes Bay 

Rules and the challenges for all of New Zealand’s arable farmers. 

The farm is a mix of permanent and leased land, irrigated and dry. It has a couple of soil types and sits 

across two catchments, one of which is a sensitive catchment for phosphorus. Crops grown include 

wheat, maize, barley peas and beans, winter forage oats and annual rye grass. Stock on the farm 

includes sheep, bulls and dairy grazing. The FEP for the farm indicates that the farm is being managed 

with good management practices. 

The “allowed” NDL for this farm is 24.9 kg N/ha/year, and the 2017 Overseer budget shows an N loss 

of 31 kg/ha/year. The actual N losses in the drainage water collected in the fluxmeters in one paddock 

on this farm over the last four years are:  7, 24, 35, and 39 kg/ha/year, giving an average of 26.3 

kg/ha/year.   

These are all estimates in one way or another, but on paper it looks like this farmer will need a consent 

to farm. This raises the following questions:  

1. Is the allowable N loss for the farm correct? 

2. Is the annual Overseer budget correct? 

3. How could the actual data from the fluxmeters be used to assist this farmer in the consenting 

process? 

4. If the farm is already operating at a level of GMP, what could be done differently?  

These points will become important to all farmers managing to limits, whether they be N reference 

points, N baselines or limits associated with land classes on the farm.   

There is considerable expense involved in becoming compliant; Overseer budgets, FEPs and consents 

all cost money, and paperwork processes are slow.  Environmental improvement in response to 

changes on the farm are also slow and not well understood. 

Unfortunately for farmers, the eyes of the environmental groups are on farming activities. Following 

a recent visit to Southland to view a large catchment management project, Minster for the 

Environment David Parker stated that “the rules are not tough enough…because improvements are 

not being seen in water quality”.  The pendulum seems to have swung in favour the environment and 

things will become tough for regional councils and farmers. 

 

Pushing the pendulum back the other way – FAR’s role 

 Working with Overseer Ltd to improve the crop module, 

 Demonstrating that farmers are managing at a level of GMP, 

 Investing in science to inform and validate impacts of farming practices on the environment, 
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Reduced tillage – a grower case study 
David Densley – Headlands, Richard Strang, & Allister Homes 

Key points 

 Farm located in southern Waikato approximately 3km north east of Arapuni. 

 The topography is flat and terraced, with the bottom terrace adjacent to the Waikato River. 

 Soil type is a mixture of sandy and silt loam, with most of the farm containing seams of both 

sandy and silt loam. 

 208 ha maize silage followed by annual ryegrass. 

 Producing maize for maize silage for 15 years. 

 Ryegrass is grown after maize silage, and grazed by sheep over winter and early spring. 

 Strip-till was introduced in 2013. 

 Precision agriculture is used on the farm to reduce input costs, minimise yield variability, and 

to improve profitability. 

Introduction 

The decision to move to strip till was initially driven by the opportunity to lower the cost of production 

by reducing the amount of cultivation that was being used. A further consideration and incentive 

included the need to improve soil organic matter and soil health to lift yield and quality, as both soil 

quality and soil health provide more resilience to the maize plant during times of extreme or variable 

climate events. Prior to the introduction of strip till the typical cultivation practise included subsoiling 

for primary cultivation and then a tine cultivator as the secondary cultivation.  

Figure 1. Topography at Richard Strang's farm where strip till has been used over the last five years 

 

  



Site 3, 12.00 noon 
 
 

 

The strip till process 

Each maize season the strip tilled zone is moved to the centre of the previous season’s strip tilled 

location. Around the middle of August, a hooded sprayer is used to apply glyphosate in the strips that 

are to be strip tilled. Once these strips have been sprayed, sheep continue to graze until the paddocks 

are ready to be strip tilled, which occurs around the third week of September. Soil samples are 

collected in the proposed strip till rows and then, as determined by the soil test results, a portion of 

the base fertiliser requirement is applied using a fertiliser spreader. Either before, or after, strip tilling, 

a blanket application of glyphosate is used to terminate the annual ryegrass that was not sprayed with 

the application of glyphosate using the hooded sprayer in August. 

 

Only one pass is required with the strip till unit, and this is done using an eight row Orthman. The 

Orthman strip till unit contains a shank and coulters. A compound fertiliser is applied within the row 

during strip tilling and placed at a depth of approximately 15cm. While influenced by the soil test, 

YaraMila Complex at 400kg/ha is applied most often, as it contains ideal amounts of N and K, along 

with supplying modest amounts of P, S and Mg. A starter fertiliser is used at planting and placed 5cm 

to the side of the seed at a depth of 5cm. Because of the relatively high Olsen P levels, either DAP or 

a compound fertiliser containing N, P and K are applied at 100kg/ha or 200kg/ha respectively. The 

planter used is a Case Early Riser, which has Precision Plantings vDrive units providing row control and 

variable rate seeding capability, which is interfaced to the 20/20 SeedSense unit. The planter is 

connected to a caddy via three-point linkage, with a Simplicity fertiliser hopper sitting inside the caddy. 

The caddy is also used when strip tilling, with the strip till unit attached to the caddy via the three 

point linkage attachment at the rear of the caddy. The fertiliser hopper sits inside the caddy and 

supplies base fertiliser when strip tilling, and the starter fertiliser at planting.  

The RTK receiver is located on the caddy, with the tractor steered by the RTK signal to ensure the 

caddy remains in the accurate position. This guarantees that the strip tilled zone and planter align. 

Strip tilling and maize planting are carried out in two separate passes. 

A slug bait applicator is attached to the back of the planter and slug bait is broadcast during the 

planting operation. An additional application of slug bait is applied if required during the early maize 

growth development stages. 

Sprayed out rows using a hooded 
sprayer

Sheep grazing after rows have 
been sprayed
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Sidedressing with SustainN is completed around the V5 growth stage and currently is applied by a 

fertiliser spreader. Sidedressing application rates are based on expected yield potential and total N 

removal, less the amount of soil N as determined by the September soil analysis and N applied with 

the strip till and planter. 

Figure 2. Aerial photo at the R4 growth stage highlighting the variation in soil water holding capacity 

as a result of soil type. 

Maize forage yield over time 

During the early years of maize production, yield was assessed by measuring the weight from maize 

plants within a 5.3m row, and a whole plant sample subset collected for dry matter determination. 

This process was repeated across the paddock to determine a paddock drymatter yield. The 

introduction of portable weigh scales in the mid to late 1990s provided the opportunity to more 

accurately determine paddock yield. 

As would be expected when growing maize from permanent pasture, during the early years of maize 

production very good yields were achieved. These high maize yields were obtained in part because 

our soils had higher organic matter, better soil structure, greater and more diverse soil biological 

activity, and much better water holding capacity. These ‘new’ soils provided our business with an 

environmentally resilient cropping system. 

With any form of cultivation, over time, organic matter is reduced, soil structure is negatively 

impacted, and soil biology altered. It is our view that the introduction of strip till, coupled with smart 

agronomy practices and precision agriculture, has reversed our yield decline and improved our overall 

profitability and resilience.       
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Figure 3. Maize forage yield over time. 

Technology considerations with strip till 

It is essential to have RTK autosteer guidance for strip tilling and planting to ensure that maize is 

planted in the strip till rows. To ensure strip till to planter placement accuracy the RTK unit is mounted 

on the caddy that carries the fertiliser hopper that both the strip till and planter units attach to. 

Precision Agriculture technologies used on farm 

Because of the soil type and water holding capacity variability across the farm, Electro Magnetic (EM) 

mapping was carried out on part of the farm during 2016, and completed in 2018, to spatially define 

the soil type variability. EM maps measure clay content, organic matter and other detail, and provide 

a good understanding of the spatial soil type changes across a field. This information was used to 

develop a variable rate seeding population map, and in 2017, two of the paddocks had variable rate 

seeding. This current season, over half of the area planted into maize utilised variable rate seeding.   

  

Figure 4. Variable seeding rate population maps, which used information from the EM map 
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Section (row) control is used on the maize planter which turns each planter unit off and on at the 

headlands, around power poles, and other obstacles. Section control eliminates double planting in 

these areas, reduces seed costs, and increase yield potential. 

A Precision Planting 20/20 monitor is used to ensure accurate seed placement is achieved, and planter 

unit pressure sensors are also utilised to ensure adequate down-pressure to achieve uniform planting 

depth. Seed spacing uniformity and planting depth have a significant influence on maize yield 

potential, and having the capability to have a live monitor of both seed spacing and planter unit 

downpressure provides signifcant benefits. This is monitored through the Climate FieldView App 

loaded onto an iPad. 

Drone mapping, powered by Drone Deploy, that measures maize plant health is carried out at key 

growth stages throughout the growing season to determine plant health uniformity and identify 

problem areas within the field. This information is also overlayed with the EM maps, and will be used 

in association with yield maps when they become available.   

Maize silage harvest is carried out by contractors who, currently, do not have yield mapping 

capabilities, although some of these contractors have indicated that they will have yield mapping 

available for the coming harvest. 

Figure 5. Drone Deploy map of maize at the V5 growth stage 

 

The future 

Our environmentally resilient cropping system encompasses and utilises a range of farming practices 

and takes advantage of some of the latest cropping technologies and agronomy priniciples.  

We will continue to keep an open mind on the evolution of new maize production practices to ensure 

we are realising the yield potential of modern maize hybrids, maximising profitability, and achieiving 

good environmental management practice standards and stewardship.  
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Moving forward, as part of our agronomy evolution, our maize production business will be exploring 

some of the following opportunities:  

 Applying nitrogen using variable rate application techology. 

 Implementing variable rate base fertiliser, in particular phosphorus and potassium. 

 Following maize harvest, looking at the potential opportunity to plant a legume in the strip till 

zone, with annual ryegrass between the strip till rows.  

Retaining or improving soil organic matter and focusing on soil health is essential and can only be 

achieved if cultivation practices are minimised or removed totally. Accurate fertiliser placement and 

matching fertiliser inputs to crop demand improves environmental resilience by minimising excessive 

fertiliser applications beyond plant demands.     

Strip till strengths and opportunities  
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Potential of catch crops to reduce nitrogen leaching in cropping systems 
Brendon Malcolm (Plant and Food Research) 

Key points 
• Cereal catch crops sown in autumn or winter take up nitrogen and reduce the risk of leaching. 
• Cereals offer a bigger sink for N and a greater amount of biomass than ryegrass during winter 
• The earlier the crop is sown, the greater the opportunity to capture N and reduce leaching 
• “Something is better than nothing” 

Introduction 
Late summer/early autumn forage crop grazing and harvested summer crops can result in excess soil 
mineral N, which is highly susceptible to leaching over winter. Catch crops sown in autumn or winter 
have been identified as a way of minimising N and soil losses, particularly those that offer high winter 
activity. Catch crops sown after grazing of forage crops have been shown to reduce N leaching losses 
by up to 50%. Catch crops can also increase annual production by reducing fallow periods. Here we 
report on trial work looking at catch crop species selection and timing of sowing on outcomes in terms 
of key environmental indicators (e.g. N uptake, soil N) and crop production.  

TRIAL 1: Catch crop species and timing of sowing trials (2016 and 2017) 
Methods 

• Field plot trials were established at FAR’s NCRS site, Hamilton 
• 400 kg N/ha was applied as urea in March to all plots (simulating 

urine deposition/high residual soil N) 
• Catch crops were sown in either March, April or May (broadcast 

in 2016, drilled in 2017) 
• Catch crops tested were Italian ryegrass, oats and triticale, plus 

a fallow control 
• Sequential measurements were taken for:  

- Biomass (DM) and grain production 
- N concentration and uptake 
- Soil N (0–90 cm depth) 

Results 
• Earlier establishment of catch crops reduced N leaching risks. In 

both years earlier planting increased the amount of soil N taken up by the catch crop due to 
earlier biomass accumulation. 

• March-sown treatments had removed between 80 and 150 kg N/ha by late June and 110–200 
kg N/ha by late August, a significant amount of N removed during a time when there is high 
risk of leaching (Figure 1). 

• Cereal crops outperformed ryegrass over the whole winter period. While ryegrass can 
establish relatively quickly in cooler temperatures, cereal catch crops tended to be more 
winter active and produce more biomass. The relative difference in winter active growth 
between the crops was most noticeable in the later planted crops, with more biomass 
accumulated by cereals in winter and consequently greater amounts of N uptake. 

• Importantly, all treatments were more effective than the fallow control in removing ‘at-risk’ 
soil N. 
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Figure 1 Nitrogen uptake in 2016 and 2017 (A), and biomass production in 2016 and 2017 (B). 

TRIAL 2: ‘On-farm’ catch crop trial (2017) 
Methods 

• Fodder beet was fed to cows at 25% or 40% of total diet in late April at DairyNZ’s Scott Farm, 
Waikato 

• After grazing, paddocks were split and sown in either oats or Italian ryegrass (fallow strip 
between) on 3 May – Italian ryegrass plots were periodically grazed by cows as per normal 
farm practice 

• Measurements consisted of monthly crop yields and N uptake, and bimonthly soil N until 
October 

Results 
Results aligned well with the small field plot studies at NCRS (as described above), emphasising the 
greater potential of cereal catch crops over Italian ryegrass to reduce environmental impacts. The 
higher production of the oats (Figure 2) drove higher rates of N uptake, particularly during the cooler 
months, which reduced the amount of deep soil N in August and October (Figure 3).  

Figure 2 Catch crop cumulative production 

N
itr

og
en

 u
pt

ak
e 

(k
g/

ha
) 

Bi
om

as
s p

ro
du

ct
io

n 
(t

 D
M

/h
a)

 

A B 
2016 2016 

2017 2017 

0

2

4

6

8

10

12

14

16

FB 40% FB 25% FB 40% FB 25% FB 40% FB 25% FB 40% FB 25% FB 40% FB 25%

June July August September October

Cu
m

ul
at

iv
e 

fe
ed

 g
ro

w
n 

(t
 D

M
/h

a)

Treatments

  

Italian Oats
Oats 
harvested 
(green-chop)

Initial grazing of 
Italian ryegrass
at 2.5 leaf stage



 Site 4, 1.30pm 
 

Figure 3 Soil mineral N in August and October  
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On-farm biosecurity  
Heidi Pene, Waikato Regional Council 

2017/2018 Trial plot of untreated (left) and treated (right) maize, contaminated with velvetleaf 

Impact of velvetleaf 

 MPI have calculated a $290 - $480 M loss in GDP by 2030 if velvetleaf is left unmanaged. 

Risk of pest and disease spread via machinery 

 In 2013/14, a study was carried out to assess the potential for dispersal of weed seeds 

from chopped maize silage during transit after observations of silage debris blowing off 

trucks as they travelled down the road (T.K James et al 2015.  Identification and 

enumeration of weed seeds in chopped maize being transported for silage. NZPP 68: 

118-123). 

 They found seeds from 15 weed species the most abundant being fathen and yellow 

bristle grass. Up to 16 kg of debris was collected from outside of the truck containing up 

to 300 fathen and 119 yellow bristle grass seeds/kg debris as well as large numbers of 

other weed species. The amount of debris found was significantly higher on trucks from 

the headland than from the main crop area.  

 This information supports the claims that yellow bristle grass is spreading on to the 

roadsides from cropping machinery. This is further exacerbated by roadside spraying of 

marker pegs leaving bare patches, and mowers that spread the infestations further 

down the road to neighbouring properties.  

Examples of weeds spread on machinery 

 In 2016 Waikato Regional Council carried out forward and backward tracing for the 

movement of silage and machinery from crops that were infested with velvetleaf. There 

were positive finds at properties that received infested silage and properties where the 

chopper worked immediately post-harvest. Due to the timing of harvest coinciding with 

velvetleaf seeding, it is likely that, in this case, the chopper was the machine responsible 

for the seed movement. 
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 Broom corn millet was transported on machinery in Gisborne and Hawkes Bay. It was 

noted that the only property that didn’t get it was one an organic one, where the owner 

insisted that equipment be cleaned prior to machinery entering his property. 

 There is also evidence that alligator weed has been moved as fragments caught up in 

machinery. Alligator weed is a very invasive, high threat pest plant that does not seed. 

Its main mode of transport has been through movement of soil and on machinery. 

Alligator weed has been found in several maize crops in the region. It is extremely 

difficult to control once established and usually results in land not being able to be 

cropped for a long period until it is eradicated. 

Machinery hygiene – A dual responsibility 

 The responsibility for the prevention of weed spread through machine hygiene is a dual 

responsibility between the contractor and the grower. There are legal and economic 

repercussions for both the contractors and the growers if unwanted organisms have 

been intentionally moved. 

 They need to work together to achieve this. 

 The contractor must take the time and clean his gear. 

 The grower must insist on it AND provide the wash-down facilities. 

 There are situations where the risk is higher or lower and the care required when 

cleaning may reflect this. Research is needed to test the effectiveness of the various 

cleaning methods and provide guidelines on when it is more or less necessary.  

Pathways include but are not limited to: 

 Harvesting equipment 

 Cultivation equipment 

 Animals (including externally or in manure) 

 Vehicles 

 Contaminated Seed/fodder 

Surveillance – Areas to look for weed infestations include but are not limited to: 

 Around silage pits 

 Gateways, corners and first 100m of header row 

 Perimeter outside of spray zone 

 Washdown areas 
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High risk species: 

 

 

 

 

 

 

 

 

 

 

 

Velvetleaf      Noogoora burr 

Broom corn millet      Alligator weed 
(photo credit - Trevor James)  

  

Purple nutsedge   Yellow bristle grass 
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Site specific crop management (SSCM) 
Allister Holmes, FAR 

Key points 

 Site specific crop management can maximise the gross margin of crops while minimising 

environmental impacts.  

 Site specific crop management can tailor crop inputs to the needs of different management 

zones (MZ) of yield potential in the crop. 

 Data from yield monitors can be used to determine crop performance patterns over seasons 

Variable rate seeding of maize can decrease seed costs without reducing crop yield in 

consistently low performing areas. 

 

Background  

Commercial maize can repeatedly produce variations in crop yield across a paddock (Figure 1). 

Figure 1. Visible variability in maize crop across a paddock at NCRS in May 2015 (left); and maize silage 

yield (t/ha DM, right); showing similar geospatial pattern. 

Soil properties, pest and disease loads, terrain and past management contribute to the yield potential 

of a field. The way these attributes, and their relationships to each other, change across each field on 

each farm is unique. This type of variability is said to be ‘site-specific’ and is the reason why there is 

no single SSCM prescription that can be shared between farms. 

SSCM aims to better identify and understand the reasons for changes in yield potential within a field 

to improve decision making about the use of inputs such as seed, fertiliser, pesticides, fungicides, lime 

and fuel across the paddock to maximise gross margins and minimise environmental impacts. 
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Variation at NCRS 

This variation in yield has been measured using grain and silage harvester yield monitors. These results 

can then be normalised against the average yield to identify higher than average and lower than 

average yielding parts of the paddock over multiple seasons. Figure 2 shows this from five harvest 

seasons at NCRS. 

 

Figure 2. Zones of yield potential for maize grown at the NCRS identified by calculating the mean 

normalized maize grain yield (%) across the paddock over five harvests (2014-18). 

How to begin with SSCM 

It is important to determine the standard management practice for a crop before considering the 

need/requirements for variably applying inputs, and average yield information gathered for each crop 

should be used to examine crop yield goals on the farm and ensure average nutrient application is 

suitable. Parameters such as large-scale soil pH should be identified and remedied. 

Once any alterations are applied to optimise the ‘average’ or uniform agronomy on a farm, the aim 

should be to test whether SSCM can be used to improve management decisions on the farm. This 

requires that within an area the:  

 Amount and pattern of variability in yield and soil conditions can be measured 

 Reasons for the variability can be determined 

 Agronomic implications of the variability and its causes can be practically managed 
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Measuring crop yield and other parameters within a field 

The easiest way to start this process is to investigate areas of high, average and low yield within fields, 

and a yield monitor makes it easy to identify these areas and provide the locations to then perform: 

 A complete soil profile examination and analysis, including the soil texture, structure, organic 

matter, depth to constraints, water holding capacity, ph and nutrients 

 Crop observation for disease or pests 

 Assessment of the position in the landscape (slope, hill, hollow) 

The information gathered should be compared across the sites to determine which properties vary 

and if any changes show a consistent trend with crop performance.  

Soil pH at NCRS 

Recent soil pH testing found that the average pH for the same site at NCRS was 5.6. Based on this, we 

would not apply lime to the site. However, geospatial soil pH mapping found there was a large spatial 

variation of pH across the site. Figure 4 shows the variation in soil pH and therefore lime rate to be 

applied.  

 

Figure 3. Zones of differing soil pH and required lime at NCRS  

SSCM enables variable-rate application (VRA) of inputs 

SSCM enables the variable-rate application of inputs to be adjusted to match differences in yield 

potential and targets in a field instead of applying a single rate of input throughout. VRA can be aimed 

at any rate-based operation that influences crop yield using variable-rate technology (VRT).  
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The main target operations for VRA in cropping are: 

 Fertiliser  

 Lime 

 Pesticides (herbicide, insecticide, fungicide) 

 Sowing rate 

 Tillage 

 Irrigation 

The potential benefits of SSCM are generally higher when the: 

 Amount of spatial variation is larger 

 Pattern of spatial variability tends more towards coherent patches, meaning fewer rate 

changes are required 

 Pattern of variability is driven by spatial rather than temporal factors, so it is likely to be 

relatively stable from season to season and easier to formulate vra plans 

 Unit cost of input is high relative to the price paid for the crop 

The smallest area in a field that can be treated differently is related to the: 

 Minimum independent section width of the application equipment i.e. An eight row planter 

 Speed at which a rate-change can be implemented 

 Speed of travel 

Map-based VRT that dictates how much input to apply are created prior to the application operation. 

These digital maps are loaded into a computerised variable-rate controlling system on board the 

vehicle being used in the application. Using a GPS, the system interprets map locations and desired 

rates and matches them with the changing position of the vehicle during application operations. 

SSCM in practice – Maize seeding rates 

On another property, seeding rate trials were undertaken across the different management zones 

(MZ) of a 12.0 hectare paddock. Results are shown in Table 1.   

Table 1. Mean maize grain yields (t/ha @ 14% moisture), and Gross margins ($/ha) from different 

seeding rates and management zones within one paddock. “n/a” indicates a combination of zone 

and seeding rate that was not present in the trial.  

Management 
zone 

Seeding rate (‘000s per hectare) 

 75 90 105 120 

Unstable n/a 11.5 

$591 

n/a 9.8 

$72 

Low Stable 12.1 

$803 

11.5 

$598 

12.1 

$619 

11.7 

$447 

High Stable 12.8 

$936 

13.4 

$968 

14.1 

$1,013 

12.2 

$554 

Note: Figures highlighted in green are the highest mean yields and returns for each of the 

management zones 
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Table 2. Values used to calculate crop gross margin 

Value Expenditure 

Fixed costs $1440 per hectare 

Grain cartage $18 per wet tonne 

Grain drying $24 per wet tonne + $2 per % moisture above 20% 

Maize seed $6 per 1,000 seeds 

 

Yields from distinct locations within the paddock ranged from less than 8 t/ha to greater than 18 t/ha, 

(zone means are shown in Table 1). If the entire 12.0 hectare paddock had been planted at 90,000 

seeds per hectare, the total paddock GM would be $30,048. If planted using VRS, the paddock GM 

would be $31,983, an increase of $161 per hectare over the constant seed rate. Other research has 

found similar results, see www.thecropsite.com/articles/1171/putting-variablerate-seeding-to-work-

on-your-farm/ 

SSCM effect on nutrients 

To date, growers have made fertiliser inputs based on historic yields from a paddock, and expected 

average yields from the paddock. If paddock yield averages are used to plan nutrient programmes, 

there will be high levels of nutrients not taken up by crops in areas of the paddock where low yields 

are produced, and possibly inadequate levels of nutrients available at potentially high yielding parts 

of the paddock. 

Using the geospatial harvest data, the OVERSEER® modelled N losses from the site ranged from less 

than 25 kg N/ha to more than 80 kg N/ha. N losses of 80 kg/ha are an economic loss of up to $100/ha. 

SSCM helps identify different zones of yield potential in your paddock, and targets input rates to 

maximise gross margin and input use efficiency. 

Parts of this article are taken from:  

https://sydney.edu.au/agriculture/pal/documents/How_to_begin_with_SSCM.pdf 

 

http://www.thecropsite.com/articles/1171/putting-variablerate-seeding-to-work-on-your-farm/
http://www.thecropsite.com/articles/1171/putting-variablerate-seeding-to-work-on-your-farm/
https://sydney.edu.au/agriculture/pal/documents/How_to_begin_with_SSCM.pdf


Health and safety 
We trust that you will enjoy your day with us at NCRS; to assist us in ensuring your health and 
safety whilst on the property we ask that you both read and follow this information notice. 

For your safety, please: 
• Follow instructions from FAR staff, or other event manager, at all times. 
• Stay within the areas specified by FAR/event staff. 
• Stay out of trial plots unless invited by FAR/event staff. 
• Report any hazards noted directly to a member of FAR/event staff. 

Specific hazards to be aware of: 
• Vehicles: Take care when moving across or through the car parking, entry and exit 

areas. 
• Trips and falls: Watch out for uneven ground. 
• Weather: Sun block is available on site. 
• Electric fences 
 

First aid and emergencies 
We have a number of First Aiders on site. Should you require any assistance, please ask a 
member of FAR staff. First aid kits are in the main marquee. 
 
In case of emergency call 111 and notify a FAR staff member.  

The address for the site is: 82 Oaklea Lane, Tamahere  

• All visitors are requested to follow instructions from FAR staff at all times. 
• All visitors to the site are requested to stay within the public areas and not to cross 

into any roped off area. 
 
Rubbish 
Rubbish bins are available for your use; we ask that you dispose of all rubbish considerately. 
 
Smoking 
No smoking permitted inside any marquee. 
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