Soil and fertilizer for tillage yield
Improvement



Productivity issues

Soil fertility
Mineralisation
Soil structure
Soil health

Soil testing
Nutrient off-take




Healthy soil is a three-legged stool

Chemical

Organic {7770
Matter =



Physical

Structure

Porosity

Infiltration / Moisture retention
Compaction / Compression

Soil recovery

Organic matter



Chemical

pH status

Nutrient availability
Mineralisation
Nutrient interactions



Biological

Earthworms and fauna
Fungi / Bacteria / Others
Mineralisation
Restructuring soil
Porosity

Humus
Nutrient availability



Soil physical condition

Machine footprints

Natural degradation

Machine weight

Deep compression

Low organic matter

Slow to warm, tight and still and difficult to till
Easily damaged by abuse
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Fertility

The basics of nutrition have been ignored
pH status is critical

Nutrients need to be balanced

Fertility has become less uniform

Difficult to build in low OM soil

Are we measuring it correctly



Winter wheat yields

1984 — 2015 (t/ac)
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Spring barley vields

1984 — 2015 (t/ac)
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A healthy soil

Rebuilds soil structure

Improves porosity

Enhanced mineralisation
Biological biodiversity
Humus

Healthy plants

mproved nutrient availability



Nutrient availability

Yield generation
Lime unlocks a lot of supply
Humus is a very efficient nutrient carrier

Nutrient availability is a function of
e Chemical fertility / pH
* Soil structure

* Biological activity

Nutrients must be available when needed
* Combine drilling

* Wolftrax or seed dressing trace elements



Nutrients off-take and requirement

Are we meeting crop needs
Are off-takes higher than estimated
Are our off-take estimates correct

Has plant breeding altered off-take through
manipulating harvest index

Need to know these facts



Soil testing for productivity

Is analysis system valid after 40 years
Is chemical analysis alone an adequate test
Many other systems being used

* Chemical analysis

* Microbial activity

* Texture classification
* Soil health Index

Is the “W” outdated
Are we capturing variability



Variable fertility

Easily found

What are the causes

s it texture related

Can conductivity analysis help
Can it be effectively addressed



Nutrition for plant protection

ncreasing talk of this phenomenon
S it real

s it direct or indirect

* |s it a nutrient factor —Zn Mn Si
* Or lower direct nutrient loadings

s it really soil biology related

* Chemicals released



Soil drives yield potential

Healthy fertile soils feed plants at all times
Continuous nutrition help build yield potential
Need yield to survive

Restore our tillage soils to health

Healthy soils give more for lower input



In conclusion

* Soil is key to output potential
* Chemical fertility is only one element
* Look again at how we assess fertility



