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Sometimes you just have to use what you have 





I am 
transitioning to 
organic with my 
eyes wide open!

He’s visited the 
farm at least a 
dozen times!



Teaching undergrads is my # 1 mission



> 300 farmer profiles since 2008

Students help me learn about CC innovation



Fall 2012

Spring 2012

WIU Organic Research farm

Student’s 
home farm the next fall





Organic Research Projects
All the reports below are PDF files. Please contact the School of 
Agriculture if problems occur when accessing these documents. 
We will provide site content in a format you can use.

Organic Fertilizers/Soil Amendments
Nature Safe ® 13-0-0 Organic Dry Fertilizer Study
Organic Dry Blended Fertilizer Study
Soybean Yield Response to Hog Manure Application
SumaGrow Study
Humate/Fertility Study
Oat Yield Summary and Allganic® Nitrogen (16-0-0) Trial

Variety/Hybrid Trials
2015 Soybean Variety Trial at Conventional Site
2014 Soybean Variety Trials
2013 Soybean Trials (Yield Summary)
2012 Corn Hybrid Trial
2012 Soybean Trials (Yield Summary)

http://www.wiu.edu/cbt/agriculture/contact.php
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2008-organic-nature-safe-fertilizer-report.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2008-organic-nature-safe-fertilizer-report.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2007-fertilizer-experiment-final.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2006SoybeanYieldResponsebyHogManureApplication.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2012-sumagrow-plots-report.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2013-fld-4-humate-opc-report020515.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/OatYieldsFinal2015.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2015SoybeanTrialsSummary.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2014-soybean-trials-summary02052015.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2013-soybean-variety-trials.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2012-corn-hybrid-trial.pdf
http://www.wiu.edu/cbt/agriculture/farms/organic/pdfs/2012-soybean-trials-summary.pdf


~ 100 presentations available on SlideShare





soil penetration capabilities
radish > rapeseed > rye 

Mechanistic research by co-authors of e-Organic radish article



Our data suggest that surface mulch and deep root channels 
left by winter cover crops can be advantageous for summer 
crop growth, particularly when soils are highly compacted. 

Tap-rooted forage radish and rapeseed cover crops 
enhanced corn root access to subsurface soil water by 

providing deep root channels in compacted soils



Impact of preceding cover crops 
on cash crop root density

Chen and Weil (2011)



http://notillveggies.org/cover-crops-as-management-tools/

Click on 
boxes for 
related research 
by Weil et al.



There are many windows of opportunity for CCs

Dormant seeding early or late winter

Frost seeding

When planting summer crops

Prevent plant scenarios

After weed-free window (early intercropping)

After small grains

After early harvested vegetables

After seed corn or silage corn

• Aerial or high clearance seeding into standing crops in 
late summer/early fall

After early corn/bean grain harvest

After full season corn/bean grain harvest

Never tried

Every year

Tried at least once

@ the WIU 
Organic 
research 

farm



Frost seeded 
red clover is a more 
reliable producer of 
biomass and fixer of 
N than legume CCs 
planted after small 

grain harvest



Frost seeded
red clover is 

more weather 
resilient



More than 
most 

legumes



Wisconsin data suggest that approximately 70% of 
whole-plant N will become available in the first year 
following clover, most released before corn begins its 

period of rapid uptake.

Good timing!!



Soybean health experiment – multiple locations across IL 

Mustard
Rapeseed

Canola
Cereal rye
Cereal rye

November 2010

Soybeans no-till drilled into cereal rye 
were the top yielder in 2011

incorporated
pre-plant

no-till

Publication 
in press



Abstract:

Field trials were conducted from 2010 to 2013 at four locations in Illinois to evaluate 

the impact of cover crops (cereal rye (Secale cereale), brown mustard (Brassica 

juncea), winter canola (Brassica napus), and winter rapeseed (B. napus) on 

soybean (Glycine max) stands and yield, diseases, pathogen populations, and soil 

microbial communities. Cover crops were established in the fall each year, and 

terminated the following spring either by using an herbicide (no-till farms), by 

incorporation (organic farm), or by an herbicide followed by incorporation (research 

farm). Although shifts in soilborne pathogen populations, microbial community 

structure were not detected, cover crops were found to induce general soil 

suppressiveness in some circumstances. Cereal rye and rapeseed improved 

soybean stands in plots inoculated with Rhizoctonia solani and decreased 

levels of soybean cyst nematode in the soil. Cereal rye increased soil 

suppressiveness to R. solani and Fusarium virguliforme, as measured in 

greenhouse bioassays. Cereal rye significantly improved yield when 

Rhizoctonia root rot was a problem. Using cover crops repeatedly, in the same 

field, may achieve more distinct effects on suppressing soybean diseases and build-

up beneficial properties in the soil.



Mustard variety trial at the Allison farm in early June 2011

Pacific Gold Ida Gold

Slower to mature Faster to mature

More biomass Less biomass
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Forage brassica 
comparison

Most 
winter 
hardy

Turnip-kale 
cross



Not all ARG varieties were winter hardy



> 36”

ARG = excellent tolerance of wetness



Radish
roots at ~ 40” 
after 45 days



PHACELIA



Very dense 
rooting at the 

soil surface

PHACELIA



Rapid 
improvement 
of soil crumb 

structure

PHACELIA



Crimson 
clover

Chick 
peas

Green 
lentils

Fava 
beans

We have grown 
demo-plots of 
lots of other 

species



Rape
Rye
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Wye, Fall 2003

Means for 0-45 cm

Third year of cover crop 
treatments in a corn-
soybean rotation

Brassicas appear 
to be particularly 

adept at 
solubilizing P Soil Test P

Silt loam at Wye, fall 2003
Means for top 18 inches

Biological 
pumping + 
organic acid root 
exudates

50% 
increase

Nutrient cycling: Phosphorus

Weil et al.





Its unclear if this is a nutrient effect



+20 lbs N/a

A little extra N can make a big difference

2x biomass



Preceded by 
spring planted radish

$

No radish
2012

Water depletion by the radishes 
seems likely to have been the primary 

cause of severe soybean stunting

Moisture depletion in the spring 
is normally a good thing on this 

poorly drained farm



Impact of added N on radish study 

5” of rain shortly after planting => 

no effect of added Chilean nitrate



Beneficial insect habitat strips 
along edges of most fields

Mixes of left over 
CC seed – always 

include buckwheat





Thinning radish for a 
population study

AKA making lemonade out of a mistake 
(reversing the drive and driven) 



The full seeding rate (~ 11 lbs per acre, ~16 
seeds per foot) ended up producing the most 

root and shoot biomass

4” of warm gentle rain the week after planting!
results would probably have been different if 

moisture had been limiting



A 30’ wide strip 
drilled at >400k!!!

Another mistake that had educational value



Planting into poorly digested red clover residues

25-50% stand loss
Near perfect stands in all other corn 

plots on the farm 



Planting into a furrow => 
good germination during a 
very dry June and excellent 

in-row weed control

Planting into a furrow 
would probably have 

prevented the situation 
shown on the previous slide



Annual ryegrass after chisel plowing

Chisel plowing made the 
next pass with a rotavator 
easier and more effective





Spring planted mustard/pea/oat mix ahead of corn

terminated with a Howard rotavator

No negative effects on corn germination



(Mis) adventures in Organic Strip-till

Some plots had a low 
rate of NS 13-0-0 

delivered into the strip



Some parts of the field 
had a good stand of red clover



Other parts of the field 
had a poor stand of red clover





Inter-row cultivation was delayed by a multi-inch rain



Inter-row cultivation killed most of the inter-row weeds but limited 
flow of soil into the row failed to bury many in-row weeds



Too much weed pressure in the row!

Plot yields averaged ~120 bu/a vs > 170 bu/a average 
for other corn plots in 2014



Much better 
stand of red 
clover in fall 

2014



Nice strips made by Yetter Mavericks



Planting radish on strips



Filling in where chain broke on planter



Radish established well but red clover was 
highly competitive



Mowed to reduce competition





In some plots, red clover was suppressed 
by 1 or 2 cultivations in October and November





In some plots, red clover and radish were 
by terminated by rotavation in November



The next spring a beautiful stand of corn received  
~ 25” of rain in June and July

A very promising bio-strip till experiment compromised 



Small-scale testing of bio-strip till concepts



Precision planted lentils + radishes



Precision planted peas + radishes



Precision planted radishes w/ peas 

Precision radishes w/o peas

w/peas => significantly more radish root mass



Far less 
stimulation of 

weed germination
in-row

Future attempts 
at organic strip-
till will probably 

use this 
approach 



Success w/ no-till organic soybeans



Early July 2009

Organic No-till research at 
the Allison Farm

Soybeans drilled after rolling 5’ tall cereal rye

Rye was rolled with a cultimulcher



Early August 2009



Early November 2009

Plot yields ranged from 51.6 to 58.6 bu/ac

No significant differences between 
NT, CT and bio-strip-till systems



November 2010

Plot yields ranged from 42-52 bu/ac

Significant foxtail pressure 
but almost no broadleaf weeds



15’ wide roller built by a local farmer used in 2010 and 2011



Mid-June 2011

Rolled after drilling



Early July 2011 



August 2011



November 2011

The NT bean plots yielded  
~10 bu more than the best 

tillage system plots



April 2012



Planting into 5-6’ tall rye on May 11 2012



Comparison of single drilled vs double drilled with 4” offset



June 2012



All of July :-<



Our 2012 NT bean yields ranged from 
~ 30 to ~ 60 bu/a

Better drained areas of 
the field yielded poorly

Wet hole yielded 
very well



We decided not to plant any NT soybeans in 2013 & 2014 
after observing weak/variable stands of rye in the spring

Rye had been drilled at inadequate rates in mid-late November



Double drilled NT soybean variety trial in 2015



NT soybeans survived the deluge and are finally growing fast



Later maturing soybean variety (BRH 39C4) is greener



BRH 34A7 plots averaged 62 bu/a vs. 66 bu/a for BRH 39C4 



TRITICALE

2016BRH 34A7 vs BRH 39C4



Early June



Early July





~ 4 plants per square foot





October 
Both varieties (34A7 & 39C4) averaged just over 70 bu/a



Right after drilling rye for 2017 NT soybeans 
15” vs 30” vs 30” w/ high residue cultivation planned for this field



~ 1 month later



rye/oat/pea/mustard mix 
preceding pumpkins

Rye is volunteer 
from NT soybeans 

in 2015 

Oats, peas and 
mustard were 

planted second 
week of March

May 2016



~4 months later



CC roots under a pumpkin! 



September 2008

Attempt #1

Adventures in bio-strip till



Attempt #2Fall 2009



Radish planted on 30” rows using 
small milo plates in mid-August 2010

Attempt #3



Corn following cover crop experiment (2011)

b

a

a

Attempt #4

Corn planted over radish rows w/o GPS guidance



Radishes in fall 2011

Attempt #5



May 2012
+20  bu/a corn in plots 

w/ fall cultivation of radish  
vs. no fall cultivation???



Radish planted on 30” rows with RTK guidance on August 29 2012 
right before Hurricane Isaac rolled in

Attempt #6



4 days later





10 days after planting



Why are the inter-rows so clean?



We had just cultivated some of the radish plots!



Organic bBio-strip till has shown promise 
but yield effects have been variable

Availability of nutrients to following corn 
crop seems to be inconsistent

Effort to add radish to established CC may 
exceed benefit

Extreme weather compromised our most 
promising attempts at bio-strip till 



We are finally taking multispecies CC mixes seriously

Sunn hemp/sunflower/oat/radish/mustard mix planted 8/15/16 following peas





11/6/16



11/6/16







Cereal rye @ ~ 12 lbs/a

CC mix (peas, oats, mustard, phacelia???) will be drilled in early spring 2017 

CT vs NT pumpkins planned for summer 2017 



It was very easy to adjust rates



http://www.greencoverseed.com/





Lots of interesting things happen in mixtures



?


