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OSMO - a collaborative network
testing knowledge and tools for

resource-efficient soil health
management
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What is soil health?
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What is soil health?
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How to manage for soil health?
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A small survey of “problem fields” on eight farms

Chemical properties phﬁlcal properties
Low Zn Drainage system failure
Low Mn
Low Cu Water infiltration depth
Low B
Low S Water infiltration rate

Low P m Good

m Good fields

Low K m Poor fields Subsoil compaction fields

High Mg m Poor

pH problems Compacted layers fields
low CEC
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Biological properties

Soil aggregate stability

Earthworm counts
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Questions to be answered

What is wrong?
Why? X 5
What can be done to fix this?

Does it work?
Does it pay?



Example field Ju 2015

Low photosynthesis
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Drain repair
Land
levelling
Gypsum
Subsoiling
Cover crop
Winter
wheat
Manganese
Microbes

- Results ???



Extension of research
* 5l]earning groups of c.a. 20 farms each

* 6 months of intensive learning on soil health and
making a soil management plan; field days

* Support for management

Kuva: Jukka'Rajala



Tools

Estimating cation exchange capacity, %-
saturation and dispersion risks from
conventional soil tests, calculating liming and
organic matter increase amounts

Whole farm soil compaction risk screening
Multiple criteria crop rotation evaluator
Whole farm soil management plan

Decision making guide for prioritizing
investments to soil health



Crop rotation comparison

Multiple criteria cro

Farm
Date 9:-’1”‘9.1
Conventional production
Rotation 1 costs  Gross profit Work amount h
Crop Area kg/ha  €/kg €/ha €/ha €/lohko  |SpringsummeAutumn
Barley 25 |ha | 4000 | 0,130 [ 437 ~ 591 | 14787 2 0 25
Malting barley 25 |ha 4000 | 0,140 441 7 627 15 684 2 0 25
Oats 25 |ha 4000 | 0,130 402~ 626 15 646 2 0 25
Spring wheat 25 |ha 4000 | 0,140 508 ~ 560 13 989 2 0 25
Rye ha | 4000 | 0,170 | 488 ~ 740 0 0 0 35
Rape seed ha 1500 | 0,340 367 | 741 0 2 0 2,5
Winter rape seed ha 2500 | 0,340 425 " 1023 0 0 1 2,5
Field bean ha | 3000 | 0202 | 433 " 771 0 2 0 25
Green manure ha 6000 | 0,000 75 " 3719 0 0 2 0
Fodder ley ha | 6000 | 0,041 | 104 " 650 0 0 4 0
Ecological area ha 4000 | 0,000 75 445 0 0 1 0
Cover crops ha 2000 26 @ 74 0 0 0 0
Total 100 |ha Gross profit € 60 106 200 0 250
€/ha 601 € 2 0 25
Rotation 2 costs  Gross profit Work amount h
Crop Area kg/ha  €/kg €/ha €/ha €/lohko  |SpringsummeAutumn
Barley ha 4000 | 0,130 437 '~ 591 0 2 0 25
Malting barley ha 4000 | 0,140 441 " 627 0 2 0 2,5
Oats 20 |ha 4000 | 0,130 402 ' 626 12 517 2 0 25
Spring wheat ha 4000 0,140 508 ~ 560 0 2 0 2,5
Rye 20 |ha 4000 | 0,170 488 ~ 740 14 801 0 0 35
Rape seed ha 1500 | 0,340 367 = 741 0 2 0 2,5
Winter rape seed 20 |ha 2500 | 0,340 425 " 1023 20 462 0 1 2,5
Field bean 20 |ha 3000 | 0,202 433 7 771 15 414 2 0 25
Green manure 20 |ha 6000 | 0,000 75 379 7 580 0 2 0
Fodder ley ha 6000 | 0,041 104 " 650 0 0 4 0
Ecological area ha 4000 | 0,000 75 " 445 0 0 2 0|
Cover crops 40 |ha 2000 26 74 1 460 0 0 0|
Total 100 |ha Gross profit € 72234 80 60 220
€/ha 722 € 0,8 0,6 2,2
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Whole farm soi

| management plan

Farm soil management Actions
Farm Year
Chemical Chemical Lime / soil improvers Trace fertilizers
Field CEC pH Ca/Mg K B, S Zn,Cu [Mn Field Material Area t/ha €/t € Mixture €/ha
Pa 0 8 1 1 1 1|/Pa 0 0 0
He 0 88 1 -1 1 He 0 0 0
Ha 0 35 1 1 Ha 0 0 0
0 0 0
Ju0 37 1 -1 1 1{Ju 0 0 0
Hy 0 38 -1 1|Hy O 0 0
Lu 0 5 1 1 1|Lu 0 0 0
Ka 0 41 -1 -1 1 1 1 Kao 0 0
Sa0 14 1 -1 1 1|Sa0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Pa 0 Light 1 1 1 Pa0 0 0
He O Heawvy 1 1 He O 0 100 0
Ha 0 Heavy 1 Ha 0 0 0
0| Light 0 0 0
Ju0 Heawy 1 1 1 1 Ju0 0 100 0
Hy 0 Heavy 1 1 1 1 Hy 0 0 100 0
Lu 0 Light 1 1 Lu 0 0 200 0
Ka 0 Heavy 1 1 Ka 0 0 100 0
Sa0 Medium 1 1 Sa0 0 100 0
0| Light 0 0 0
0| Light 0 0 100 0
0| Light 0 0 0
0| Light 0 0 100 0
Pa 0 5,6 1 Grass 1 0
He 0 6,5 1 1 Cereals 5) 0
Ha 0 32 1 1 Root crops 1 0
0 Beans 1 0 Total cost €/ha
Ju0 7,3 1 1 Cover crops O[All - € - €
Hy 0 8,9 1 1 -181 kg C/ha 0 Top 5 - € - €
Lu O 2,9 1 1 oM -43 years Top 5 actions
Ka 0 36 1 1 change 1 % Action € Assumed impact Monitoring
Sa0 20 620144 Mattila et alLOSM®@ soil health 12




Is organic agriculture up to the
challenge?

* Organic farming does not automatically solve
all problems

* |n organic farming, the impacts of soil
(un)health are larger

— There is a strong incentive for a farmer to learn
more about soils



Continuous process: 2016 cycle done,
2017 monitoring starts
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Funding for OSMO-project

 The project is a joint project between University of Helsinki Ruralia Institute and
Rural Advisory Services ProAgria (Southwestern Finland and South Bothnia
regions)

* The project is funded by Centre for Economic Development, Transport and the
Environment in Southwest Finland (Rural Development Programme for Mainland
Finland 2014-2020 / Special Funding for Water Protection and Nutrient Recycling)

* Farmers

* The foundation for organic production development (Luomusaatio)
* The foundation for vegetable growing development (Rikalan Saatio)
e Eurofins Viljavuuspalvelu Oy

e Soilfood Oy
e Tyynelan Maanparannus Oy
* Ecolan Oy
W, L - i eurofins T — ecouvin
B, Dot P12 e SOUE ansans (B Lomoman

20.6.2017 Mattila et al OSMO soil health 15



