Bio Strip Till
One Hit, One Miss

Kelly Cooper
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What is CCSP

A soil conservation and water quality research and demonstration project
using no-till and strip till farming methods.

Overseen by a local farmer board of directors from 6 SCD’s in Richland,
Ransom, Sargent, Dickey in ND - Day and Marshall in SD.

Aggressively managed project of 200 large plots of 15 rotations.

Cooperative effort with Universities, NRCS, Local SCDs, conservation
groups and agribusiness but is Independent.

10 years of History.

Diverse combinations of rotations, cover crops, equipment, and
philosophies.

Long and short term research and demonstration.



Crops at CCSP

e 11 of our 15 rotations use spring or winter wheat.
« 14 Use Corn, 12 use soybeans, 2 flax, 1 alfalfa.
 NDSU has located their spring and winter wheat variety trials at our site.

* Unique demonstrations
— Bio-strip till in winter wheat stubble in preparation for corn.
— Bird Repellant trial in winter wheat.
— Growing winter wheat after early maturing soybeans.
— Compost tea.
— Winter wheat to recover prevent plant acres.
— Radish trade name trial.
— Cover crop demonstrations.
— Strip till/variety trial.
— Corn nematode seed treatment trial.
* Typical demonstrations:
— Varieties.
— Seed Treatment.
— Different drills used for seeding.
— Herbicides.
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CCSP Rotation Key

spring wheat/winter wheat/corn/soybeans -

spring wheat/winter wheat-st/corn/soybeans -

spring wheat/winter wheat-biost/corn/soybeans

spring wheat-st/corn/soybeans

spring wheat/soybeans

corn/soybeans-st

spring wheat-st/corn/soybeans/corn/soybeans
continues corn since 2006-st

continues corn since 2008-st

spring wheat/winter wheat/flax-st/corn-st/corn/soybeans
winter wheat/soybeans/corn-st/corn/flax

winter wheat-bio-strip-biost/corn/soybeans

spring wheat/winter wheat/alfalfa/alfalfa/corn/soybeans

corn/cover crop
spr wht/win wht/soy/corn/soy/corn/soy

note-st denotes strip till operation, cc-denotes cowver crop
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Radish and Peas

The Bio Strip Till Dynamic Duo



8 \What is “Right” with this Picture?? §
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Materials and methods

e 7200 John Deere planter with Kinze units.

— 2009-used soybean plates.
* Good for peas, high pop on radish.
— 2010-11 used sorghum plates.

e Good population control on radish, 60K/ acre or 1 % |b.

* Peas seeded at soybean population of 180K about % of
normal 300,000 used for peas.

— 2011 Also used 1590 John Deere, with some
mods.



Bio Strip till was near top of Corn Yields in 2010
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2010 CornYields

Yield Rotation _
bu/ac Rotation | Yield Rotation
Plots |moisture Test Wgh Average Key

212.2 149 583 Ncl sw/ww/alalc/s

198.0 15.9 60.0 Nc2 206.9 |No strip till

210.5 15.7 58.2 Nc3

1684 166  57.8/Bcl sw/wwi/c/s - shank drill

162.1 17.4 57.5 Bc2 178.4 |strip tilled

204.6 15.3 58.4 Bc3

1739 160  56.9/Del sw/c/s

162.2 16.2 57.6/Dc2 171.6|Strip tilled

178.7 15.6 57.1.De3

1384 160 517 KHcl Ww-cc/corn/s

182.1 18.0 56.8 KHc2 170.1|Bio-Strip till

189.7 16.8 57.9 KHc3
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2011

* Hail and wind wrecked havoc on the plots,

— Things did not look good right from the start.

— Poor germination, seed rot, and slow growth.
e Why??

— My best guess.

* The “wrong” radish left behind either organisms or
chemistry that was not friendly to the sprouting corn.



Strip Till/Variety Trial 2009 CCSP
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Strip Till/Variety Trial 2010 CCSP
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Strip Till/Variety Trial 2011 CCSP
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Why would bio Strip till work?



2010 Planting Corn on Strip till







Why would bio Strip till work?

Pros:

Open up channels for fast root proliferation.

Provide organic matter for symbiotic organisms to become established on and
increase population.

Separation of legumes and fertilizer.

Concentration of low C/N material for rapid decomposition of straw.

Cons:

Alleopathy.
Cost.
Special equipment may be required.



Innovations

 What other species would work?
— Flax-intense colonizer of micorrhiza.
— Suggestions?

e Other Considerations.

— Could use system for soybeans.

— Select bio-strip planting for soybean cyst nematode
suppression.

— Radish and rye effective for cyst egg reduction.

— Both can induce hatching in the fall, 80-90% reduction
in parasitic nematodes. (Ohio State Fact sheet SAG-15-11)



Innovations

 What would happen if:

— You did conventional strip till in wheat with
fertilizer right after harvest, then planted bio-
strip?

* Stabilize nitrogen.
* Enhance growth of radish.

* By keeping nitrogen away from pea, maintain rhizobia
nitrogen production.
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Considerations of the Bio Chemical Factory

Egyptian Journal of Horticulture (1989)

Volume: 16, Issue: 2, Pages: 165-172

Find this paper at:

openurl.ac.ukWorldCat®Google ScholarEdit library access links Abstract

Root exudates of the crops of family cruciferae, i.e. cabbage, radish and cauliflower
decreased the percentage of tomato seed germination. The highest value of tomato seed
germination was reported with the control plants (92.2%). On the other hand, the lowest
one was occurred with radish exudates (85.6%). Also, root exudates of these crops showed
a significant depressing effect on germination rate index (GRI). The germination rate index
(GRI) of tomato seeds can be arranged in the following descending order, cabbage (0.55) gt
cauliflower (0.53) gt Radish (0.51). The averages of tomato fresh seedling weight decreased
significantly when tomato seeds were treated with the different crops of family cruciferae
in comparison with that of the control. The growth values of seedlings 45 days old was
decreased significantly when tomato seeds were treated with cabbage, cauliflower and

radish root exudates.



Considerations of Bio Tillage

From an article in “Strip till Farmer”

“Including a few pounds of oilseed radish with legumes can
substantially improve the benefits of cover crops, says Ohio State
University cover crops researcher Rafiqg Islam.

"The roots of oilseed radish can reach deep into the soil — as much as
30 inches — breaking up compacted soils and acting as natural strip-
till," Islam says. "The roots are supporting microbial diversity, facilitating
drainage and improving soil structure.

"If you grow a legume cover crop along with oilseed radish, you don't
need to subsoil or deep plow. The crops work together as a natural
biological plow.””
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David, Wally, and Turk




Thank You!
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