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3 oz of product X 
should do the trick

Most ag inputs have 1 target effect 



Cover 
Crops

Using cover crops to capture multiple benefits 
often requires more management

Cover crops are 
not idiot-proof!

There are few profits in idiot-proof systems
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SOM?
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Effect of tillage on microbial activity

Havlin et al. (1999)

The primary factors controlling microbial activity vary with time

+ SOM

Which tillage system has 
more microbial activity ?

Soil respiration in NT systemCT
NT

Which tillage system has 
more microbial activity 
when the crop benefits 

from the CO2 ?



Many experiments have only been sampled 6” deep!



It is widely believed that soil disturbance by tillage was a primary cause of 
the historical loss of soil organic carbon (SOC) in North America, and that 

substantial SOC sequestration can be accomplished by changing from 
conventional plowing to less intensive methods known as conservation 

tillage. This is based on experiments where changes in carbon storage have 
been estimated through soil sampling of tillage trials. However, sampling 

protocol may have biased the results. In essentially all cases where 
conservation tillage was found to sequester C, soils were only sampled to a 

depth of 30 cm or less…



Very few tillage studies have been sampled deeper than 1’



Many experiments have only been sampled 6” deep!
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Ecological Applications 2009

Increases in decay rates with N fertilization apparently offset 
gains in carbon inputs to the soil in such a way that soil C 

sequestration was virtually nil in 78% of the systems studied, 
despite up to 48 years of N additions. 

The quantity of belowground OC inputs was the best predictor of 
long-term soil C storage. This indicates that, in these systems, in 

comparison with increased N-fertilizer additions, selection of crops 
with high belowground NPP is a more effective management practice 

for increasing soil C sequestration.

Cover crops are a great way to add more           
belowground organic inputs to  cropping systems



20 years of similar tillage intensity and C inputs



20 years of similar tillage intensity and C inputs
but contrasting types of organic inputs

Crop residues
Cover Crops

Animal manure
Crop residues



• Fast germination and emergence
• Competitiveness

• Tolerance to adverse climatic & soil conditions
• Ease of suppression/residue management

• Fertility/soil quality benefits
• Low-cost 

What to Look For in A Cover Crop



Grazing 
turnips, rape, radish, lentils, rye, oat, triticale, sorghum-sudan

Reducing Compaction
radish, canola, turnip (and hybrids), sugarbeet, sunflower, 

sorghum-sudan, sweet clover, alfalfa

N-fixation 
clovers, vetches, lentils, cowpeas, soybean, field pea, chickling vetch

Residue Cycling 
canola, rape, radishes, turnips, mustards

Nutrient Cycling 
sunflower, sugarbeets, brassicas, small grains

http://www.sdnotill.com/Field_Facts_wheat_cover_crop.pdf

Matching objectives with species

?



How will I seed the cover crop?
What will soil temperature and moisture conditions be like?

What weather extremes and field traffic must it tolerate?
Will it winterkill in my area?

Should it winterkill, to meet my goals?
What kind of regrowth can I expect? 

How will I kill it and plant into it?
Will I have the time to make this work?

What’s my contingency plan—and risks—if the
cover crop doesn’t establish or doesn’t die on schedule?

Do I have the needed equipment and labor?

Other key considerations
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Be realistic about 
potential cover crop 

challenges
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Terry Taylor’s
continuous NT corn 

w/ hairy vetch system



Red clover frost seeded into 
winter wheat.

Seed is broadcast onto frozen and cracked soil in mid-
March after snow melt. Seedlings remain relatively small 
until wheat harvest, at which time they have full sunlight 

and three months to grow and fix atmospheric 
nitrogen. Total nitrogen accumulation typically exceeds 

100 lbs./a by the end of the growing season.







How much N can frost seeded red clover fix ??



Hairy vetch can be successfully planted after wheat 
harvest. On the two occasions (out of 18 site-years 

of the WICST trial) when the red clover failed to 
establish well, the vetch produced an average of 

115 lbs./a of nitrogen, providing an excellent “back-
up plan” that reduces one of the potential risks of 

relying on a companion-seeded cover crop for 
nitrogen. Late July vetch plantings can be riskier 

than frost seeding clover. 



Cover crops can provide most of the 
nitrogen required by corn.

WI trials to determine whether supplemental nitrogen 
was worthwhile found that additional nitrogen (either 
starter or sidedressed) produced a significant yield 

increase only about one-fourth of the time. The 
exceptions always occurred during years with cool 

springs, when there is a slow release of legume 
nitrogen.



Many vegetable crop residues are 
comparable to a legume cover crop

http://res2.agr.ca/stjean/publication/bulletin/nitrogen-azote_e.pdf 

Residues with a low C:N ratio that 
decompose quickly can release N 
even though they are not legumes



http://talk.newagtalk.com/forums/thread-view.asp?tid=73097&mid=521773#M521773

We've done some PSNT tests with and w/o fall seeded radish. Kind 
of a moving target (year to year) in N credits, but I will say that 
we've always had a bigger credit following radish than what we 
had without. That could be for a lot reasons. Weather, soil types, 
temp, etc. I've had an increase of almost 80#s of N using radish vs 
none, and I've had an increase of 20# vs none.

N credit is a very nice benefit of using a cover like radish, but I also 
like the other benefits from radish we've observed. Trouble with cover 
crops is putting a $ benefit on many of them. I can hardly ever say that 
if I spend 10 bucks on a particular cover, it'll for sure give me 20 back 
next year. In the big picture, I feel that if looked at over say a 5 or 10 
year period, we've put more money in the bank by using covers than 
we've spent. I don't know how to quantify things $ wise like the value 
of increased OM, for example. 

Pat Sheridan (Fairgrove, Michigan)

http://talk.newagtalk.com/forums/thread-view.asp?tid=73097&mid=521773�
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Forage brassicas have good cover crop potential

http://www.jennifermackenzie.co.uk/2005/12/brassicas.ht
ml
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PLOW PAN

Compacted layers can 
severely limit root growth



Brady and Weil (2002)Brady and Weil (2002)

PLOW PAN

Sub-soil water 
and nutrients



Which solution 
would you use ?



Visual evidence of biodrilling

Rapeseed root

Canola root



WIU Allison Organic Research Farm – September 2007







January



January

Please plant me no-till 
next spring !!



The experiment was 
planted to corn 

Blue River 66P32
30,000 seeds/acre
on May 29 2008

No N was added

Weed pressure 
appeared lower in the 
radish rows but there 

were no clear 
differences between 
the treatments with 

respect to crop 
appearance



Treatment                    Rep  
Yield  monitor

(bu/acre) Trt Average
clover/oats 1 160.3
clover/oats 2 164.3 160.8
clover/oats 3 157.9

clover/radish 1 170.6
clover/radish 2 178.4 174.6
clover/radish 3 174.7

clover/radish/oats 1 179.0
clover/radish/oats 2 191.4 170.2
clover/radish/oats 3 140.4

radish 1 187.0
radish 2 178.7 183.5
radish 3 184.8

Some very interesting yield results !!



Treatment                    Rep  
Weigh wagon

(bu/acre) Trt Average
clover/oats 1 132.1
clover/oats 2 133.9 131.9
clover/oats 3 129.6

clover/radish 1 137.2
clover/radish 2 144.7 142.2
clover/radish 3 144.7

clover/radish/oats 1 145.4
clover/radish/oats 2 156.5 139.5
clover/radish/oats 3 116.5

radish 1 150.4
radish 2 147.5 149.0
radish 3 149.0

Some very interesting yield results !!slightly less impressive
but more realistic



What is this??



• Annual Rye 1.5 – 2.0 bu / acre
• Turnips 3.0 lb / acre

• Millet 1.5 lb / acre
• Wheat 1.0 – 2.0 bu / acre

• Soybeans 2 bu / acre

What is this??



Aerial Seeding Turnips, Oats and Rye 
8-20-2001



Cliff Schuette

Turnips
and Cereal Rye

Airseed 8/25/2000

Barkant Turnips-3 lbs
Rye  2 Bu

Airplane $8/Acre
Corn 183 Bu/acre

Atrazine 1 lb
Partner April 28



November 1, 2000
Turnips - Spring Oats-

Corn Stalks
Seeded August 15

Turnips- 4 lbs
Oats 1 Bu.
40 LBS N

November 1, 2000
Spring Oats -Cereal Rye-

Corn Stalks
Seeded August 15

Oats- 1 Bu.
Rye-1 1/2 Bu.

40 LBS N
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Turnips - Spring Oats-

Corn Stalks
Seeded August 15

Turnips- 4 lbs
Oats 1 Bu.
40 LBS N

November 1, 2000
Spring Oats -Cereal Rye-

Corn Stalks
Seeded August 15

Oats- 1 Bu.
Rye-1 1/2 Bu.

40 LBS N



11/30/00

Protein 16.59
RFV 114

01/19/2001

Protein 12.79
RFV 92



Paul Smith 

Annual 
Rye grass

aerial seeded
into standing 

corn

Fall, 2001



John Hebert
Inspecting 
Ryegrass 
No-till into

corn stubble
Fall, 2001



It’s hydraulic driven and has an individual hydraulic drive on each wheel, you can 
turn both the front and rear set of wheels. There is a variable speed drive that 

synchronizes the ground speed with the seed box flutes turning so the seed drop 
flow is coordinated with the ground speed. And you can disengage that when at the 
end of the field and for turning. The headlands will be a challenge on some fields, 

running down some plants in the headlands to get through.

Charles Martin and his sons from Perry County, PA built this High-boy cover crop air 
seeder. The platform extends to 9’6 “ high to run through standing corn and it drops 

cover crop seed through tubes from the air seeder down in between each row of corn.
It covers 18 rows of corn with a pass. 
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Tillage System experiment

Conventional till
Minimum till

No-till

Established in fall 08



September 2008



October 2008



November 2008



January 2009



March 2009



April 2009



May 2009



Late May 2009



Early June 2009



Early June 2009



Early June 2009







~1 week after planting



~2 weeks after planting



July 2009





Early August 2009



Late August 2009



Late September 2009



Early November 2009

Plot yields ranged from 51.6 to 58.6 bu/ac
No significant differences between systems



Early September 2009



Early September 2009



Tillage radish drilled in early September (~ 10 lbs/ac)

Early November 2009



Tillage radish on 30” rows with oats on 7.5” rows



Cover  crops



Cover  crops

less



Location Cover 
Crop

Grain 
Crop

0 lb 
N/ac

60 lb 
N/ac

180 lb 
N/ac

240 lb 
N/ac

Hortin Hairy 
Vetch Corn 169 184 180 184

Hortin No CC Corn 105 142 162 164
Hortin Rye Corn 65 102 119 120

Hortin Hairy 
Vetch Sorghum 90 97 99 100

Hortin No CC Sorghum 74 87 94 92
Hortin Rye Sorghum 54 72 77 74

http://frec.cropsci.uiuc.edu/1993/report13/table10.htm

U of I on-farm covercrop research
(grain yields = bu/acre) 

http://frec.cropsci.uiuc.edu/1993/report13/table10.htm�
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U of I on-farm covercrop research
(grain yields = bu/acre) 

Cereal rye often suppresses corn and sorghum yields

http://frec.cropsci.uiuc.edu/1993/report13/table10.htm�


Impact of hairy vetch and rye cover crops 
on corn yield in IL

No CC



Impact of cover crops on 
soybean cyst nematodes

Bare Cereal Rye Ryegrass

1   7533 717* 117**
2  3650 320* 0**
3  1559 722* 386*
4  1202 390* 279*

2 years /3 replications

* Significant .05 ** Significant .01

_____________Egg count ______________

M Plumer

Site



Soil Density (g/cm3)
all no-tilled 9+ years

Ryegrass cover crop
for 6 years

10” 1.49*

16” 1.58

24” 1.48*

No cover crop

1.66 

1.54

1.65

* sig. .05

M Plumer
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~ 14 % of 
wells in IL are 
contaminated 

with 
excessive 

nitrate



combine summer crops with winter cover crops

REDUCTION POTENTIAL





Are you a 
cover crop 
innovator?



If not, are you 
ready to become  

a cover crop 
innovator?



Dick Thompson
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