
The research aims to show how 
commercially available optical 
sensors can help dairy farmers 
optimise their use of nitrogen to 
get the best pasture response 
and lowest environmental 
impact.

The focus of the research pro-
ject is on optical sensors mounted 
on tractors or fertiliser spreaders. 
The sensors measure the crop’s 
colour and density (biomass) on-
the-go. The spreader can then 
directly adjust the amount of fer-
tiliser that it applies accordingly.

The sensors work by emitting 
short light pulses onto the crop 
canopy and measurement how 
much of that light of specific 
wavelengths returns to the sen-
sors. This provides a system-
atic approach that gives results 
comparable to an experienced 
farmer looking at a crop and mak-

ing decisions about the nitrogen 
demand based on its colour and 
growth.

A number of such sensors are 
now available to Kiwi farmers and 
contractors. They include such 
brands as CropSpec, N-Sensor, 
GreenSeeker and OptRx. 

These sensors are especially 
helpful when paddocks show an 
N-demand that is different in vari-
ous zones and those zones would 
benefit by receiving more or less 
N-fertiliser than other zones.

Arable farmers have been able 
to achieve additional profits of 
up to $160 per ha in Europe and 
North America using N-sensing. 
What is less documented is 
whether similar benefits could 
be gained by using sensors on 
pastures, especially on grazed 
pastures.

The most important questions 
are whether better N-fertilisation 
using sensors could contribute to 
higher pasture yields and lower 
the risks of nitrogen reaching our 
water bodies.

THE RESEARCH PROJECT
A new project, funded for three 

years by the Ministry of Primary 
Industries’ Sustainable Food and 
Fibre Futures programme (for-
mally Sustainable Farming Fund), 
is trying to provide answers to 
these questions for Kiwi dairy 
farmers.

SFF Futures research projects 
are carried out by communities of 
interest. Researchers work with 

farmers, rural stakeholders, and 
others in the industry to solve 
problems or evaluate technolo-
gies.

Lincoln University subsidiary 
Lincoln Agritech (LAL) is leading 
a project called ‘Optical sensors 
for N-fertilising dairy pastures’, 
to evaluate the benefits and best 
ways to use N sensors. Previ-
ously researchers have demon-
strated that using optical sensors 
in arable crops can give up to 30 
percent reductions in the quan-
tity of N fertiliser applied for the 
same biomass yield and 13 per-
cent less nitrate leaching.

Inspired by such results, in 
2017 a group of farmers, ferti-
liser consultants, contractors and 
equipment manufacturers met in 
Ashburton to inform themselves 
about how such sensors work 
and how they could explore their 
benefits for dairy grazed pas-
tures. 

The project has started to run 
experiments on the Stratford Riv-
erton Dairy Farm in Temuka and 
will involve other interested dairy 
farms over the next few months.

For the trials a John Deere trac-
tor has been fitted out with a 
Topcon X35 console, RTK auto-
steer, and a pair of CropSpec 
canopy sensors. The tractor is 
paired with a Bredal spreader 
equipped with a Topcon Athene 
spreader electronic control unit, 
and Digi-Star load cells. The 
spreader uses the readings from 
the sensors to apply the fertiliser 

at variable rates on-the-go.
Leading the project is Dr Armin 

Werner, Precision Agriculture 
Science Group manager at Lin-
coln Agritech. Armin says the 
benefits of using optical sensors 
are scientifically proven, but it is 
necessary to test this under prac-
tical conditions and get evidence 
of the benefits from many more 
farmers. The project will also pro-
vide easy-to-follow guidelines for 
end-users.

“The initial focus of the 
research will be on demonstrat-
ing how sensors can help farm-
ers optimise their use of nitrogen 
to increase profits and to shrink 
their environmental footprint by 
reducing nitrate leaching or fer-
tiliser runoff in hill country,” he 
says.

LAL’s Chavi Ekanayake is man-
aging the project. She says audits 
and limits are coming in many 
regions of New Zealand that will 
put caps on how much fertiliser 
farmers can use.

“This is a major issue in Can-
terbury where shallow soils are 
close to water tables. Farmers 
will need ways to apply limited 
amounts of fertiliser onto those 
areas of their paddocks where 
they can get the best response 
per kg of N, and we believe sen-
sors can help them do this.

“Increasing production is a 
more complex issue with many 
variables such as water and 
nutrient deficiencies. There are 
different approaches on how to 
treat underperforming zones in 
paddocks, and this is another 
issue we hope the research will 
address.” 

Armin says conditions vary 
from farm to farm and from pad-
dock to paddock, and sensors are 
a tool farmers can use to make 
better decisions to address their 
particular issues.

A team of researchers from Lin-
coln Agritech, AgResearch, Plant 
& Food Research, Ballance Agri-
Nutrients, Dairy NZ and ECan, 
together with farm managers 
and companies like Advanced 
GPS Ag are doing the research for 
the project. They are measuring 
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RESEARCHERS ARE USING A TRACTOR FITTED WITH RTK 
AUTO-STEER AND CROPSPEC SENSORS PAIRED WITH A 

VARIABLE RATE SPREADER TO CONDUCT THE TRIALS.
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grass biomass of zones that have 
received different amounts of 
N-fertiliser with the variable rate 
spreader. Later in the year they 
hope to assess the environmen-
tal effects as well.

Industry partners that are 
financially supporting the project 
are DairyNZ, Ballance Agri-Nutri-
ents, Irrigo Centre, Barrhill Chert-
sey Irrigation and Mayfield Hinds 
Valetta Irrigation as well as Top-

con Agriculture and Advanced 
GPS Ag.

Chair of the project is Advanced 
GPS Ag manager James Storey. 
James says he is confident that 
with so many stakeholders in 
the dairy industry involved, the 
research will help farmers and 
their consultants optimise N-fer-
tilisation.

“We have to get away from the 
mentality that the more fert we 
can get on the ground the better,” 
James says.

“We think that farmers and their 
feritiliser spreading contractors 
will be able to use sensor technol-
ogy and the new knowledge from 

this research to improve nitro-
gen use efficiency and thereby 
increase their profitablity.

“Agronomic manager Mark 
McCully at Stratford Farms says 
the sensor technology is easy to 
use on his tractor. It is allowing 
his staff to follow very specific 
steps to implement best manage-
ment practice in N-fertilisation.”

While the principle beneficiary 
of the project is the dairy sector, 
in the longer term it is expected to 
benefit other pasture based live-
stock industries (beef, lamb and 
venison) by increasing pasture 
utilisation and improving profit-
ability.

For more information contact 
Armin Werner on 0279 321 558 or 
email armin.werner@lincolnagr-
itech.co.nz.

A demonstration stand show-
ing the Topcon CropSpec canopy 
sensors and information on the 
project will be on display at the 
Ballance Agri-Nutrients stand 
at the South Island Field Days at 
Kirwee. Visit them at stands 178-
179, and 228-229.    

A TOPCON X35 CONSOLE 
MANAGES THE TRACTOR, 
CANOPY SENSORS AND 
VARIABLE RATE SPREADER.

THE BREDAL SPREADER IS 
EQUIPPED WITH A TOPCON 

ATHENE SPREADER ECU AND 
DIGI-STAR LOAD CELLS.

29

SILAGE GRABS, BUCKET 
GRABS, BALE GRABS, 
FOLDING SILAGE FORKS, 
TELEHANDLER BUCKETS 
& FORKS!

XCEL 1250 MUCK SPREADER

NORTH ISLAND www.gaz.co.nz
Call Jarred L’Amie 
07 823 3765 | 027 203 5022 
CAMBRIDGE | OTOROHANGA 
ROTORUA 

SOUTH ISLAND  www.cochranes.co.nz
Call Alastair Robertson  
027 435 2642
AMBERLEY | LEESTON | ASHBURTON  
TIMARU | OAMARU

SLURRY TANKERS

MUCK SIDE SLINGER

Unique technology 
shreds and spreads 
manure in a more 
intensive manner to 
ensure a faster uptake 
in crop nutrition, or a 
reduction in time to 
grazing. FROM 

$16,900+GST

STRENGTH
DESIGN
INNOVATION

MADE IN 
IRELAND


