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Hi and welcome to my office.  I’m Craige Mackenzie a local Methven farmer. 
I was born a farmer, hanging off the coat-tails of my father from the time I was old enough to get out onto the paddocks. Its the only thing I ever really wanted to do.

I joined the family farm “Greenvale Pastures” here near Methven in 1978 working along side my Father and brother on our mixed cropping farm. Things were pretty good with a lot of farm development happening but then came the 80’s, times were tough and both us the bank were looking very hard at every dollar we spent.

In hindsight a great learning curve for a young farmer able to share the load with his Dad. 

We made it through and in 1994 my wife Roz and I bought the farm. Since then we’ve been on a pretty amazing journey.




Farming Businesses 

Greenvale Pastures Ltd
• 200 ha intensive cropping

Three Springs Dairies Ltd
• 330 ha high output dairying

Agri Optics New Zealand Ltd
• Precision Agriculture company

Mackenzie Research Group Ltd
• Farming technology 
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We now own Greenvale Pastures Ltd, a 200ha intensive cropping farm
We’re 50/50 partners in Three Springs Dairies, a neighbouring high out-put dairy farm milking 1150 cows
More recently, with our daughter Jemma, we have started Agri Optics New Zealand – a precision agriculture company with a focus on field scanning, mapping and data management
We have also established the Mackenzie Research Group – a farm technology research company.



““Farming for the FutureFarming for the Future””

We Believe:We Believe:


 
The Land is our BankThe Land is our Bank



 

Attention to detail gives us an edgeAttention to detail gives us an edge



 

Costs need to be fully understood to ensure  efficient Costs need to be fully understood to ensure  efficient 
use and profitable outcomeuse and profitable outcome



 

It is essential to It is essential to utiliseutilise the knowledge of others the knowledge of others 
and take advantage of new technologyand take advantage of new technology
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Our Mission Statement  when we started out on our own in 1994 was “Farming for the Future”. The same statement holds true today.  We’re always looking for ways to better future proof our businesses. 

We believe that our land is our Bank. We need to manage it well to ensure sustainability for ourselves and future generations. 
 
We believe that attention to detail is what gives us an edge. 
Attention to detail from crop monitoring and input timing to harvesting, from equipment maintenance to record keeping. Our management systems ensure that best value is achieved from all inputs, recognized by an increase in production and profitability. This attention to detail encourages cost control and enhances risk management
 
We believe that the understanding of costs is essential to running a profitable business. Through careful monitoring  and recording we have gained a good grasp on many of the costs of to our operations.
 
We believe in utilising the knowledge of others, both here and overseas. We see it as being essential to take advantage of new technology and respond quickly to scientific knowledge.

 Not all that is new is suitable for our situation. However the thought process that these new ideas stimulate and the interesting people we rub shoulders with, ensure we are always motivated and challenged.




Measure & MonitorMeasure & Monitor

Recording in the fieldData entry in the office
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From early days we’ve been recording all inputs and outputs in a farm recording programme and now with yield mapping from the combine, we have gained a better understanding of our results. 

Likewise on the dairy farm the individual recording of all cows, their feed input, and milk production details ensures we have good understanding our all our costs.

Generally, you can’t grow a business by shrinking your expenses but you still need to take every opportunity to reduce the costs of production.
 
It’s all about efficiency – a business that is efficient will always prevail.
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Monitoring application rates Using Decision Support Systems
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In the beginning we had a limited supply of water. Our focus became making sure we could use the available irrigation water as efficiently and effectively as possible.

As we obtained more water our growing options increased along with our ability to use other key drivers for increased production. With careful monitoring combined with soil moisture probes and irrigation scheduling computer models we can ensure we apply the right amount of water at the right time. 



 



Increasing Skill LevelsIncreasing Skill Levels

Eddy Co-variance Tower
-NIWA

Precision Pasture Nutrient 
Management Group
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When we started we recognised that our knowledge levels would have to increase. We encourage Seed and Chemical companies and Industry groups to use Greenvale and more recently, Three Springs Dairies  as a trial site. 

This is to enable the quick transfer of the most up to date technologies and information. We are actively involved with this research along with being involved in many other off-farm research initiatives. 

We also host a wide range of farm tours from within New Zealand and overseas.
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Using Crop Calculators Using GPS for soil testing 
and nutrient placement
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Our next step was ensuring that we were making best use of our fertiliser inputs. We’ve been soil testing with GPS and using nutrient scheduling programmes to ensure we add the correct type and amount of fertiliser. 

We also use GPS guidance on vehicles to improve where we place inputs. 

However it wasn’t until 2008  when I spent time out of New Zealand as a Nuffield Scholar that I discovered our missing link. 



Grain Drying Facility - China
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Precision Ag. necessity - UK

Nuffield ScholarshipNuffield Scholarship
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Through my six months overseas with Nuffield  I had the opportunity to meet a lot of very amazing people involved in agriculture. And one who really had an impact on my ideas was Dr Raj Khosla at Colorado State University.
 
Up until then I had thought that Precision Agriculture was about big tractors, big farms and big gear with GPS – something not that common to our smaller NZ farms.   

Apparently,  we’ve been farming under the Precision Agriculture philosophy without knowing it.




““Farming for Farming for thethe FutureFuture””

The The right inputright input, , 
in the in the right amountright amount, , 
in the in the right placeright place, , 
at the at the right timeright time, , 

in the in the right manner.right manner.
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The philosophy of the 5 R’s “the right input, in the right amount, in the right place, at the right time and in the right manner”. It is not a blanket one-size-fits-all approach.

It’s a much more targeted and sustainable farming philosophy. 
This is what we continually strive for and has led us to where we are today. 




Making it PayMaking it Pay 
with Mappingwith Mapping
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•All farms have variability, 
some natural and some 
man-made.

•Not every area was paying 
its way.

•Mapping allows us to 
manage areas differently, 
ensuring every area is 
profitable 

Courtesy of BILLIRWINARTS
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All Farms have variability some natural some man made.

Not all areas are paying their way and we need to know where they are.

Our forefathers had it all fenced off and we are now looking for tools to fix it.

Mapping allows us to manage these differently ensuring all areas are profitable







Like most farmers we have areas of our farm that are reliable, good performers and areas that cost us money. Our paddocks have got variability.  Thanks to local photographer Bill Irwin for this great aerial shot of our farm from a hot air balloon.
Some of this is natural as with topography, drainage and soil type and some is man-made as with poor application of inputs, moving of fence-lines and removal of trees. We’re always excited about the best performing spots but realised that we were being let down by the poor performing ones. 
Not every area was paying its way. Yield maps were confirming this. But often the maps would throw up more questions than answers! Questions like, why is the so much difference between areas? What can we do about it and how can we do it without changing the whole farming system? 
Now we have a solution to managing these maps and the zones they identify. We are now getting “the Right input” and “the Right amount” in “the Right place” - truly targeted application. 



Yield MappingYield Mapping
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Yield Map Paddock 15
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We use a variety of paddock mapping technologies 

Yield maps have been our starting point but are best used to quantify how good our decisions have been through the growing season

We use maps to better understand the needs of specific zones for application of inputs




We use a variety of paddock mapping technologies. Yield maps have been our starting point. Several years of these give us a good understanding of the performance of specific areas and the different seasonal effects. We use these maps to helps us better understand the needs of specific zones and also for the application of other inputs. 




ZonalZonal Management  of pHManagement  of pH
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Old Fence Line
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Zonal or grid soil testing gives you results like this slide.

Maps like this let us make prescription maps for variable rate application.

Until now we have not been able to fix these man made issues.

Old fence lines make it interesting



We use zonal maps to determine sites for soil sampling.  This map shows pH variability obtained from soil testing. Here you can see the distinct changes in the results.
Maps such as these give us the ability to create prescription maps allowing us to treat the different areas with variable rates to turn this paddock back into a uniform level. 
If we bring in the old fence lines,  this map throws up some interesting observations regarding historic liming applications and other paddock history

   




Electro Magnetic (EM) MappingElectro Magnetic (EM) Mapping
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EM Map Paddock 15        

Indicates variability in

•Soil Texture

•Moisture Content

•Depth to Stone

•Clay Content
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Our next step was gaining a better understanding of the soils we were working with. We knew our farm was predominantly two different soil types, Mayfield silt loam and Hororata stony silt loam . 
But we also knew that this was a lot patchier than shown in the old soil maps. So we’ve started Electro Magnetic or EM mapping the farm. These maps indicate variability in current soil properties and are influenced most strongly by:
Soil Texture 
Moisture Content
Depth to Stone
Clay Content

They give us a very good idea of the where the different areas are. Areas which we had already recognised but we’ve now given them GPS coordinates and their actual size has been quantified. 

From here we can manage the identified zones  with varied rates of inputs, as required. These maps also really helpful when making decisions on where to place moisture probes for irrigation management. 

The  EM maps are a one-off map that we will be able to utilise for future needs such as variable rate irrigation.





InIn--Crop Mapping with GreenSeekerCrop Mapping with GreenSeeker
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GreenSeeker Maps

GreenSeeker Sensor

Sensing the Paddock
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Once a crop has been sown we start crop sensing. The GreenSeeker crop sensors are attached to the spray boom so every time we cross the paddock with a spray application we also map it with the GreenSeeker. 
These sensors pick up the variation in biomass, a great indication on the vigour of the plant. They can pick up colour variation before it can be detected by eye.
Zones that  are identified with GreenSeeker can indicate high Nitrogen content areas where we can reduce inputs and indentify  possible in-crop issues that need to be addressed such as mineral deficiencies.
We also use them for mapping areas of weeds for future reference . 




Pasture Mapping with GreenSeekerPasture Mapping with GreenSeeker
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GreenSeeker  Map of Dairy Pasture

•Effluent spread underneath 
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On our dairy farm we use the GreenSeeker to map our effluent spreading and then we are building maps to variably apply Nitrogen and other nutrients.
As a consequence of this map we have changed our system to be able to get even spreading and get the best value from the effluent. 
We now have the mind set of effluent being valued as a nutrient source.  





Prescription Maps for Variable Rate Prescription Maps for Variable Rate 
Application Application 
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Prescription maps is the term used for variable rate application maps. These can be created from any  form of paddock mapping technology, such as yield, EM or GreenSeeker maps. 

Application rates are assigned to specific areas, the data is transferred by a memory stick to the variable rate controller in the tractor. Its then just a matter of plug and play and the machine does it all for you, recording the actual application as a map for verification.

We use the prescription maps for variable rate seeding, fertilising, growth regulators, fungicides and weed spraying with a range of different application technology. 

We’ve also got a couple of local contractors up and running with variable rate capability to help their clients. 



Tying it All TogetherTying it All Together
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Yield Map 2008/09 EM Map 2009 GreenSeeker Map 2009 Prescription Map 2009

Yield Map 2009/2010

Presenter
Presentation Notes
So tying it all together.
Here we start with a Yield map and then an EM map to a GreenSeeker map. With just one of these or a combination of any, we can then build a prescription map to apply different rates to different areas of the field in the most economic manner. Here we were applying growth regulator to ryegrass seed at three varying rates 
And the result this year was the map at the bottom. The most even yield  we have produced from this field. 



Profit Mapping
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Net Profit ($/ha)
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When its all said and done though, yield is great and technology maybe fun but if it’s not having a positive impact on our bottom line it’s most probably just an expensive hobby.
This is where the profit mapping comes in to play, to show how effective our decision making has been. This map shows the actual yield throughout the areas of the paddock, ranging from lows of just 14kg/ha through to 3715kg/ha  

And when we look at the $ of Profit per hectare the areas in the red are costing us money while the dark blue are making over $7500/ha. 
Management decisions have been made for the red areas so that we can minimise their impact on our bottom line in the future. 
The area in blue highlights the part of the paddock covered by our centre pivot irrigator.  We’ve now got a hard hose irrigator to deal with the infill areas.



Farmers helping FarmersFarmers helping Farmers



 

System  improving our bottom System  improving our bottom 
line and the environmentline and the environment



 

Farmers maps being unFarmers maps being un--utilisedutilised



 

Need for help with Data Need for help with Data 
Management Management 



 

Company established in 2009Company established in 2009



 

Working with industry to Working with industry to 
improve capabilitiesimprove capabilities
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We could see that this approach to farming was helping our bottom line and it was also helping the environment through improved placement of inputs. 
But there was a stumbling block for other farmers who wanted to use this system. Those who had already invested in yield mapping were finding it hard to bridge the gap between the map and the variable rate application. 

The maps were at risk of being nothing more than colourful pieces of wallpaper. 
There was no-one out there to help with the data management or to give advice on how to store and manage the data,
 or to give advice to the farmer on what his possible application options  might be.  

And so Agri Optics New Zealand was born. We started the company in 2009 and since then have been working with farmers, farm consultants, agricultural spraying companies, fertiliser companies, and several farm machinery companies needing assistance to grow their capabilities in this area. 
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This is a typical NZ dairy pasture.........Check out the huge variability
 
Having become involved with managing variability  on our cropping farm, I would drive past our dairy pastures feeling frustrated. I was pretty sure there must be a way we could merge crop sensing technology with our pastures to  better manage our nutrients. I was looking for something to reduce our input costs and also our environmental impact.

One night when I was having a bit  trouble sleeping I came up with a solution. One which we are pretty excited about. It’s the Smart-N fertiliser application system.

We took existing crop-sensing technology and gave it a kiwi twist – the upshot being we can now place Nitrogen between the urine and dung patches and not on them.





 
Site-specific  application of 

nitrogen or nitrification inhibitor 

(NI) .


 
Up to 30% reduction of  applied 

nitrogen without production loss.


 
Reduces N2 O  & NO3 emissions.
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So the benefits of our system are 
Site-specific  application of nitrogen or nitrification inhibitor (NI) .
Up to 30% reduction of  applied nitrogen without production loss.
Reduced N2O  & NO3 emissions.
The system is currently being used in trials with NIWA and being evaluated in a  MAF SFF project.



FFARMING FOR THE ARMING FOR THE FFUTUREUTURE

INNOVATION IS THE 
KEY
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We are at a very exciting time in agriculture where we now have access to a lot of technology to help our farming systems. Farmers need as many tools as possible to be able to maintain profitability while  meeting expected requirements. 

Fortunately for us what is good for the environment is generally good for our bottom line

We need to prepare for a world where a cost is associated with our emissions. This is regardless of whether agriculture is brought into New Zealand’s  Emissions Trading Scheme in 2015  or not. 

We are always looking for solutions and ways to improve, ensuring we’re part of a great farming future in what we believe is the best country in the world.

Farming for the Future is our mission statement. 
Innovation is the Key
Thank you 
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