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Introduction: Organic transition period
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Challenges: Organic transition period

Conventional
farming system

Challenges:

 Weed control: frequent

cultivation

Soill fertility

Low crop yields

Low profitability
Adaptability to system
e Farmer

« Soll biota

Transitioning
period
3 years

Oranic o
farming system



Can Kernza optimise soil health?

Soil health, also referred to as soil quality, is defined as the continued capacity
of soil to function as a vital living ecosystem that sustains plants, animals, and
humans (NRCS)

Continuous living root

Minimize disturbance

e T

% Soil health
principles

Maximize biodiversity Maximize soil cover



Transition 1:

Transition 2:

Transition 3:

Transition 4:

Transition 5:

Transition 6:

Soy/Corn

Soy/Corn with Cover crop

High value food crops

Perennial alfalfa

Kernza (IWG)

Kernza+alfalfa

Experimental design
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Experimental design

e Treatments: 6

e Transition 1: Corn/soy

e Transition 2: Corn/Soy with Cover crop
Transition 3: High value food crops
Transition 4: Perennial alfalfa
Transition 5: Kernza
Transition 6: Kernza+alfalfa
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Lake Superior

 Replications: 4

« Experimental design: Randomized ; *
complete block design : | Lamberton

lowa

e Locations: 3



Material and Methods

Measurements Time

 Permanganate oxidisable carbon
« Potential mineralizable nitrogen
e Soil water content

* Soll bulk density

: e Microbial biomass C and N
variables Soll health indicators = « Enzymes

« Microbial composition

« Changes in Carbon stocks

« Greenhouse gas emissions

Fall and
Spring

Environment

Economic
variable

Crop performance =—— * Grainyield
e Biomass yield

* Root biomass
 Weed pressure

|

Sustainable organic transition
systems




Root biomass (kg/ha)
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selowground biomass

Kernza had 16 times more biomass than soybeans

C input for soil food web

¥

Soil health



Labile carbon (Fall)
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Carbon accural

e Labile carbon similar in all treatments

« |t takes about 2to 4 years to observe changes in POX-Cquincke et
al., 2007; Melero et al., 2009b; DuPont et al., 2010; Lewis et al., 2011; Lopez-Garrido et al., 2011; Culman et al., 2012)



Total inorganic N

(mg/kg soil)
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Bulk density
(9/cm)
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Bulk density
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Soil bulk density (O to 15 cm_Fall)

Treatments did not
affect soil bulk
density

Hypothesis:
Different
management
practices, root
biomass and C
iInput will affect
bulk density over
years.



After three years of different crop rotations....

*Soil structural quality



After three years of different crop rotations......

*Soil structural quality




After three years of different crop rotations......

*Soil structural quality




After three years of different crop rotations....

*Soil structural quality
«Soil infiltration test
Changes in total C and nutrients

sEffect on corn and soybean yields




e Kernza had 16 times
more root biomass
than soybeans

« Treatments had no to
minimal effect on soll
physical and chemical
properties in the first
year




Questions ?

Feedback !!
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