
Precision 

Agriculture for 

Future Farm 

Systems

Ian Yule 

ian@pri.co.nz

Research Director. 

PlantTech. 

Tauranga.

Agronomy Society 50th Anniversary Symposium. 

Lincoln University 31st of August to 1st of September 2022

mailto:ian@pri.co.nz


Historical Perspective:

Soil Specific Management.  30 years ago. 

Soil fertility, matching nutrient to crop needs. 

2 Aspects to Consider: 

Advanced Mechanisation

Precision Agronomy



Notable changes:

Autosteer, ISOBUS, Implement/Machinery  control. 

(Spraying technology for example) 

Precision Irrigation. Big efficiency gains in water use.  

2016

Autonomous Tractors
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Advanced Mechanisation 

Major driver is labour availability. 

Domestic population increasingly disinterested. 

Aging workforce. Less physically able.

Accelerated decline post Covid. 

Traditional Drivers

Better work conditions. Easier working. 

Better productivity, better timeliness.

Better quality, 

Added pressure on climate uncertainty. 

Crop quality, yield, 

Pest and disease challenges

Operational timeliness etc.
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Achieving significant mechanisation advances

New Products/ startup requires $50 to 100M to build product and scale. 

There are over 200 specialty crops.

The agricultural market is not well suited to Venture capitalist investment.

Off farm investment is much greater than on-farm or on-orchard. 

Recent trends have been for larger AgTech companies to acquire innovation

Purchased

Purchased



Precision Agronomy

Oversimplified model

Individual pieces of information overvalued. 

Startups overvalued and take too long to get going.

They are not able to give comprehensive  assistance.

Often add to fragmentation

Role of the farmer as an integrator  grossly 

undervalued. 

Complexity of farming not appreciated  

by many. 

Reality



Precision Agronomy

Is this closer to the reality of running a farm business? 



Precision Agronomy

But!



Precision Agronomy new considerations

Increasing costs of production. 

Labour, Ag Chem, Fertiliser, Fuel & Equipment. 

Climate variability. 

Further irrigation? Cropping patterns

Regulation.

Market compliance.

Nutrient, Waterways. 

Carbon. 

Labour.

H&S. 





 Identify the following:

 Biodiversity and highly detailed classification of vegetation. 

 Nutrient status of orchard and farm crops. 

 Potential for disease and stress recognition. 

 Whole of catchment monitoring. 

Canopy Nutrients



Remote sensing and ground sampling
2021-2022 season



Remote Sensing Surveys scheduled for early 

December and early March. 

Production focus is on Apples, 

Kiwifruit and Avocado. 

Looking to describe  the 

biodiversity within the Katikati

area in particular. 



N prediction using machine learning –

Hyperspectral data
• Use of Hyperspectral imagery allows us to

predict foliar macro and micro nutrient levels
with high accuracy and with low uncertainty

• By knowing the nutrient levels it is possible to
predict fruit quality, yield and disease.



It is possible to monitor 

biophysical and 

biochemical 

characteristics of each 

individual tree

Monitoring individual Avocado tree 

characteristics

Chlorophyll ug/cm2Equivalent water thickness ug/cm2



Kiwifruit and Avocado Orchards Bay Of 

Plenty



Remote sensing 

biodiversity indices

 Land use 

 Heterogeneity 

 Relative abundance 

 Spectral diversity

 Species diversity

 Lidar 

 Canopy cover

 Carbon sequestration 

 Leaf area index

 Primary production



Describing our environment: 

Carbon Sequestration and Biodiversity



Conclusions

Many challenges ahead.

How do we create opportunities to do the following?

How do we make life easier?

Trying to reduce complexity and allow others to appreciate existing 

complexity.

Integration of data and systems. 

How do we make sure data is respected?

Data being permissioned through better agreements.

Understand the real value of data.  

Consistent advice.

How do we make sure data is timely and fit for purpose?  


