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Farm Level Perspective

- Farm level is where the
decisions that affect soll
health are made




Economics of soil health - challenges

- Effects difficult to perceive
- Effects often long-term
- Tied to system



North Dakota Spring Wheat Yield
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Value of Solil Organic Matter

- Bauer and Black (1994)

- An decrease in soil organic matter of
893 Ib/ac decreased spring wheat grain

yield 14 Ib/ac .
- “primarily a consequence of a o’:'o

CROP YIELD
®

concomitant loss of fertility”
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e
System Effects

- No-till in Northern Great Plains

- No change in system, substituting herbicides for tillage
~Small net effect on production costs

- Yield effect?
« Water savings => NT higher yield than CT in dry years

»Small net effect on net returns




e
Spring-Wheat Fallow Net Returns
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System Effects

- No-till in Northern Great Plains

Water Increase crop Increase crop
Savings intensity diversity
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System Effects — Solil Organic Carbon
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Cover Crops Study

Design:
Cover crops planted after dry
pea harvest
Seven types of cover crops

Four response crops planted the
following spring after each cover
mix

Cover Crop Treatments

1, No cover crop (check/control)

3, Proso millet

4, Spring triticale

7, Winter canola

8, Sunflower

9, All cover crops (2-8)

10, Drop -

Purple top turnip

11, Drop -

Proso millet

12, Drop -

Spring triticale

13, Drop

- Soybean

14, Drop

- Vine pea

15, Drop

- Winter canola

16, Drop

- Sunflower

17, Drop -

Proso millet and Spring triticale

18, Drop

- Soybean and Vine pea

19, Drop

- Winter canola and Sunflower




Cover Crops and Cover Crop Mixtures in Semi-arid Cropping Systems
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Soil NO,-N (0-36")
Year 1, Pre- and Post Cover Crop

. Relative to Control P = 0.02
. 7-Way Mix -48 Ib/ac
Sunflower | -3 |b/ac
Canola -51 Ib/ac
c:» Vine Pea -31 Ib/ac
'5% Soybean -21 Ib/ac
; Triticale -52 Ib/ac
Millet -27 Ib/ac
. Turnip 56 Ib/ac
I Control 58 Ib/ac
Fall, Baseline - 43 Ib/ac
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Mark Liebig, preliminary data



Cover Crop Seed Cost
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Seeding cost NT drill: $15.06/ac
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Grazing Benefit
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Effect of Crop Residue Harvest

2012 Yields (39 year of study) 2013 Yields (4" year of study)
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Residue Removal Treatment Residue Removal Treatment

Treatments (spring wheat — dry pea — corn rotation)

A = No residue harvest

B = Bale and remove wheat straw

C = Bale and remove residue from each crop in rotation
D = Graze residue from each crop in rotation




Field Research Trials

- Allow detailed analysis of treatment effects
- include long term treatments

- Limited number of management treatments




Farmer Experience

We know there are producers who are economically
viable and who are building soll quality

Often no ‘control’ treatments




Farmer Experience — Soll Health

Improving on no-till with crop diversity, cover crops,
Integrating livestock

On-farm observations suggested cover crops were
Improving solil health:
Increased aggregate stability

Reduced compaction

Greater soil organic matter
Enhanced nutrient cycling
Increased fungal biomass




Farmer Experience - Economics

Yield increase (or no decrease) following cover crops
Reduced fertilizer expense following cover crops
Reduced herbicide expense following cover crops
Reduced planting delays following cover crops

Cover crop cost
Establishment costs
Full year cover crop — forgo grain income

Grazing income and/or reduced winter feed cost



Planned On Farm Research

Paired comparisons of ‘business as usual’ and
conservation agriculture systems
Production (quantity and quality)
Economic performance
Ecosystem services including Soil Quality (physical, chemical, and
biological indicators)
Assess tradeoffs among production, economic, and
ecosystem services



Summary

Challenges of perception and long-term nature of benefits
Opportunities to generate short-term benefits

System interaction
Melding field research trials and farmer experience
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