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Real Smart Agriculture needs more measurements and consistency

The need for reliable and exact information is a huge task for agronomists and service providers. In measurements relating to enviromental emissions - like
GHG's or nutrition levels in drainage waters, we need to understand the variability in fields. In other words, we need to extend exactness beyond “normal”
precision farming. Driving straight A-B lines or relying to satellite imagenery as cornerstones in precision ag, in not enough anymore.

Soil qualities vary hugely inside the field boundaries. This is the conclusion after 2 year experiments of RTK-accurate (+/- 2 cm) soil mapping with Veristech
MSP3 scanner. As important as mapping itself is, we need reliable RTK-accurate reference samples and zoning. This is not only important when measuring
pH-, or SOM levels, but also then defining risks for enviromental emissions. The most important nutrient in this aspect is nitrogen. It may leach as nitrate or
escape in gaseous form (N2 or nitrate oxide) depending on soil qualities and management. By soil mapping and zoning we can define these risk areas and
build up a management plan to avoid possible problems.

Zoning is also a base for variable rate inputs. For ex amount of released nitrogen varies based on SOM and microbial activity.
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Extended measurements give more information. By combining all
data to history database, we can generate proactive management.

Soil carbon ”sponge”, in A, B and ¢ horizons

Notill, KV Loimaa - 14 years

Plough, KV Loimaa - 14 years

Grassley, 11 sites - < 5 years rotation

Each ref. sample consists of 10— 12 subsamples Rotational grazing, Eco 24 years, 40 without
Sample dephts 0— 90 cm ag-chemicals, no plough 20 years, 1 site

All Knaapi & Knaapi samples 140 sites

6. Coarse sandy soil, mix rotation, 10 sites
(sampling only 0-20 cm)

Luke (Naturs Rezources IntituteFintand), @ follow up. Knaapi & Knaapi soil scanning 2019
study 18742018, n. 140 test fields (2019)
Each field have 4 reference sample points
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RTK-accurate reference sampling is important part of modern soil
mapping. Sampling to subsoil depth is essential part of carbon
measurement.
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Finnish soils hold more carbon than often thought. Based on management, subsoil horizons have a large carbon stock. Our borealic climate has natural “carbon
negative” character. Green covers, grass dominant rotation and Notill are all supporting carbon accumulation.
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[a2+% Amount and depth of SOM varies even inside the field boundraries. To get

reliable carbon stock data, we need RTK accurate sampling points.
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