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Introduction

Looking at this issue from a point of view of nutrient use efficiency rather than 

regulatory compliance. 

Regulatory compliance takes no real account of efficient effective farming.

Regardless of what farming system we are using the time is right to take a pretty 

careful look at our farming operations.

The key messages I want to bring are: 

Greater attention to detail to make sure we get things right. 

Greater effort in measuring performance. 



All major agricultural commodities 

are in oversupply in world market.

Continued downward pressure on 

prices. 

Indexation of output in real terms

(Source Oxford Farming Conference 6 – 8 January 2015)



Global Growth of Farming since the 1960’s

Performance and economic background

(Source Oxford Farming Conference 6 – 8 January 2015)

But since the sixties, land area 

used for agriculture has only 

increased by about 5% but 

production has double in the case 

of grains, tripled in terms of coffee 

and sugar and increased ten fold in 

oilseeds, and fruit and vegetable 

crops. 

Interesting how output of fruit and 

veg and oilseed has increased so 

much yet they have followed similar 

pricing trends. 



Service Providers. Automated and Sensing Technology



Adoption of increased sampling and VRT increasing. (Farmer Survey, 

Alabama)

Farmers intented and actual use

Adoption Trends in the US (Cropping) 



Paddock Info - 41 Paddocks 

- 0.48 – 2.61 ha

- 20 uniform, 21 non-uniform

Field Application- Target Rate = 80 kg ha-1

- Farm average =  68.1 kg ha-1

Field CV - Overall  = 36.9%

- 22.9% – 62.3%

Vehicle Based Systems, Field CV’s still very high. 

Work of Hayden Lawrence, again 10 years ago.



Accurate even Spreading

Headland management



Accurate even spreading

Boundary Spreading

Avoid off target application. 

Avoid under application around the 

boundary.

Other improvements like self 

calibration through on board 

weighing. 



Developments in Spreader Technology

Additional development since 

2013, on board spread 

pattern measurement. Kuhn 

and Amazone.



Economic impact of inaccurate spreading. 

Surprisingly under researched area given its likely financial impact.

Likely to be significant  for New Zealand. $200 - 300M  per annum. 

Exponential rise in costs as CV increases. Loss of $10 per ha at 15% CV, $45 per ha 

at 30% CV and $100 per ha at 45% CV. 

In most cases the financial loss is likely to be greater than the cost of  fertiliser 

application. 

Recognition that “Field CV” is likely to be at least 30%, we need to reduce error rather 

than increasing spreading width. 

Need to continue to work on these but also need to move on.



Soil Sampling on dairy farms, base fertiliser needs 

Hayden Lawrence, Data presented. Significant increase in revenue through savings in fertiliser and 

growing more grass. Used Ravensdown’s individual paddock testing.  



Craige Mackenzie, a similar story, significant savings from increased soil 

testing and targeted application. 

45% saving on base fertiliser and lime costs. ($22,000). 

Grid soil sampling or zonal soil sampling. 

Management history:  Old field boundaries, field amalgamations.

Soil influences: soil changes, soil boundaries.  

Soil Sampling



Relationship between yield and soil EC. 

Information from long term yield mapping

>1 4.041 1 .69-1 4.049.33-1 1 .696.98-9.32<6.97
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JA Home: Interval Plot of Average_dry_yield vs Soil_EC_Shallow
95% CI for the Mean

The pooled standard deviation is used to calculate the intervals.

Average dry yield with 95% confidence interval

Soil EC and Yield Maps

Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 



Relationship between yield and soil EC. 

Information from long term yield mapping

>1 5.661 2.38-1 5.659.1 -1 2.375.82-9.09<5.82
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Bell: Interval Plot of Average_dry_yield vs Soil EC shallow
95% CI for the Mean

The pooled standard deviation is used to calculate the intervals.

Average dry yield with 95% confidence interval

Soil EC and Yield Maps

Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 



Relationship between yield and soil EC. 

Information from long term yield mapping

>1 3.021 0.87-1 3.018.72-1 0.866.56-8.71<6.55
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Moorey: Interval Plot of Average_dry_yield vs Soil EC shallow
95% CI for the Mean

The pooled standard deviation is used to calculate the intervals.

Average dry yield with 95% confidence interval

Soil EC and Yield Maps

Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 



Relationship between yield and soil EC. 

There is no universal solution. 

But there is clear variability in every site and a relationship between soil and yield. 

Need to explore that further. 

Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 



Yield  variability, trends, zoning and Gross Margin

Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 

Normalised yield to look at longer term trends.

Expressed the variability, Identified different zones, 

Calculated a Gross margin.  



Golden Jiang, Summer Student. Yield data mining, Transforming Variability to Profitability 

Stability and Gross Margin
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Nitrogen Strategies

Jim Wilson from Scotland, winter crops, clear strategy around when to add more N, 

when to add less. 

Early season, add more N to where 

there is less biomass. 

Mid season, similar strategies. 

Later season might reduce N 

on higher biomass areas.
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What we have been talking about is the “Right Place”

We need to refine our thinking around the right time and right product. 

Possibilities: 

Fertigation. Different products, 

Better match plant demand.

http://www.fao.org/ag/agp/agpc/doc/counprof/newzealand/newzealand3.htm



http://plantsci.missouri.edu/nutrientmanagement/nitrogen/practices.htm

Nutrient Demand

http://www.sidthomas.net/SenEssence/Genes/proteins.htm



New Generation Sensors



Spectral signature, showing Fenix Range



Hyperspectral Imaging:  
Fenix Airborne Sensor

448 wavelengths over the VIS, NIR and SWIR.
Providing biochemical analysis for any target.



Hyperspectral data





Which format do you prefer?



Conclusions: 

There are further opportunities to improve our farming systems. 

We need to measure performance. 

And we need to reflect more on that performance. 

Try to find ways to identify where those opportunities might arise. 

Opportunities will be somewhat different on each property, need to equip yourself 

to look for the opportunities. 

There are technologies that are here today that can help you. 

There will be new technologies which come along to help you further. 

The emphasis is on YOU. 


