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Use of Cover Crops to Add Diversity 
to Cropping Systems 



First-Class Cover 
Diverse cover-crop mix delivers tonnage, healthier soil. 

 
http://hayandforage.com/hay/firstclass_cover_soil_0808/ 

 
They call it a cover-crop “cocktail” in South America. In 

North Dakota, it's an exotic seed “salad” that's surprising 
ranchers, forage growers and even cash grain producers. 

 
In late July or early August, they fill their no-till drills with a 

mix of seed for six to eight crops. Then they plant it in a 
single pass without fertilizer through the residue of 

whatever crop was early harvested or perhaps winterkilled. 
 

http://hayandforage.com/hay/firstclass_cover_soil_0808/


Trials began in scorching conditions in July 2006 with a 
unique series of small test plots, says Jay Fuhrer, Burleigh 
County NRCS district conservationist in Bismarck. Most of 

North Dakota was extremely dry that year. 
 

The research crew had seven crop species to plant. One 
set of plots each had one of each species. The second had 

two, the next had three, then four, five and six. The last 
had all seven species in a single plot. 

 
“The more diversity we had, the better it did,” Fuhrer 
recalls. “By the time we got to seven species, they just 
flourished. It was lush, it was tall, the leaves were flat 
open. The monoculture plots were pretty much dead. 

That's a real eye-opener.” 



For North Dakota no-tiller 
Gabe Brown, failure isn’t an 
option  - it’s a requirement. 
That’s because Brown believes 
that constant change drives an 
ever improving system. 
 
“We want to fail at something 
on this farm every year” says 
the Bismarck area producer 
who crops ~ 1500 acres and 
grazes ~ 2000 acres. “If I don’t 
fail at something, I’m not 
trying enough things.” 

I 
I love 

cocktails! 



$ 

What is innovation?? 

VS 

Adoption vs. Adaptation   



http://www.flickr.com/photos/uacescomm/4948570851/s 



New class of ag technologies 
that substitute for 
management skill 



Here is a link to an extensive 18 year old collection of 
articles on cover crops -
(http://www.swcs.org/documents/filelibrary/CCCWfm.pdf)  
 
 
 
 
 

jbgruver posted: 



Some great articles! 



Tntfarms responded: 
 
Many of the questions we ask about cover crops 
today were asked 20 years ago, but not pursued 
aggressively - was it due to a lack of funding, a lack 
of grower interest, or was it part of a great 
conspiracy of some sort?  



 I think the main reasons are pretty straight forward:  
 
*Shifts in farm scale and enterprises  
i.e., increased farm size and geographic spread and reduced #s of 
grazing animals due to the simplicity and economic viability of 
corn/soybean  and continuous corn cropping systems 
 
*Mainstreaming of conservation tillage  
i.e., soil cover with dead crop residues became an acceptable 
erosion control strategy for many farmers and conservationists 
 
*Interest that was triggered by the energy crisis in the 70s and the 
Midwest farm crisis of the 80s was dampened by the relatively 
low and stable input prices in the 90s  
 
*Farmers that survived the Farm Crisis strongly avoid practices 
that they perceive to involve more risk  

jbgruver posted: 



There are also more site specific reasons why cover 
crops are not more widely used.... some like 
competition for soil moisture may be unresolvable in 
drier climates without irrigation... other cover crop 
stumbling blocks are engineering problems, crop 
breeding problems or awareness/education problems 
that should be more solvable! 
 
The fundamental question that Tntfarm was asking 
however, was not so much why aren't cover crops 
more widely used but rather why haven't we made 
more progress in solving the solvable problems 
related to cover crops?  
 
 

jbgruver posted: 



Here are a few questions for your consideration: 
 
How do cover crops differ from other more widely adopted 
"technologies" that address soil erosion, soil compaction, nutrient 
availability, root health… ?  
 
How much adaptation vs. adoption is required for these other 
technologies?  
 
How have significant financial incentives in the Mid Atlantic region 
(and any other regions where financial incentives are available) 
impacted cover crop adoption? How have financial incentives 
impacted cover crop adaptation/innovation?  
 
What factors promote on-farm technology adaptation/innovation?  



Continuous NT corn 
 w/ hairy vetch 

Geff, IL - Terry Taylor 

We plant a corn that is in the early part of the normal 
maturity range for the area. The planting date varies, but 

is usually first week of May. If this happens, we can 
expect harvest at 25% by Sept. 15. We then immediately 

drill the vetch at 20#/ acre with a JD 1560 drill.  
 

Last year, we planted the corn in June and flew the vetch 
on in late Sept. Harvest was late Oct. We got lucky with 

all the rain and got a good stand. I do not anticipate that 
field looking like the pix by May 1 this year. 



Planters can do an even 
better job than a drill 





Updated in 2010! 



Aerial seeded ~ 1000 acres of cereal rye  
mixed with radishes this past fall, 

Enrolled in CSP 



Have you 
attended a 
cover crop 
field day? 

If not, make 
plans to 

attend one 
in 2011 



www.cheneylakewatershed.org/newsletter/2008-Fall.pdf 



If you can’t make it to a field day, 
learn about cover crop innovation 

through participating in on-line 
forums (or attending a webinar :->)  



A Wheat-Corn-Bean rotation with "tillage" done via RADISHES 
(!!) into the wheat stubble every third year! All done with a 
single 60 ft 30" planter, RTK and one 60ft toolbar. Fertilizer 

efficiency is very good with banding, split application and no fall 
losses. 

 
I came away from there thinking I have seen the future of 

production agriculture, at least in some areas. 
 

Sorry to go on so long but this was a very interesting day.  
The field of tillage radishes was incredible. The size of those 

things does really seem to break up the soil at least as deep as 
many tillage tools.  

 
              

   
      

8625 
views!!  



Best single 
reference on 
cover crops 
available. 

 
The entire 

book is 
available on-
line for free. 

http://www.mccc.msu.edu/documents/M
anagingCCProfitably.pdf 



Lots of good chapters on 
cover crop biology 



Lots of good tables 
comparing species 

Not much info on planting or termination technologies 

VERY LITTLE INFO ON COVER CROP ECONOMICS 



Vendor Cereal rye Annual 
ryegrass 

Hairy vetch Medium red 
clover 

1 (WI) 0.188 0.52 (0.69) 1.60 (1.98) 1.22 (1.62) 

2 (IL) 0.147 (0.179) 0.47 (0.63) 1.42 (1.65) 

3 (MN) 0.153 (0.171) 0.50 (0.56) 1.70 (1.90) 1.66 (1.84) 

4 (NE) 0.157 (0.179) 0.55 (0.65) 2.10 (2.50) 1.65 (1.95) 

5 (IL) (0.213) (0.75) (2.20) (2.60) 
6 (IL) 0.188 (0.214) (0.70) 

7 (MO) 0.197 0.46 1.47 1.21 
8 (IL) (0.20) (0.60) (1.80) (1.75) 
9 (IA) (0.195) (0.62) (2.00) 2.00 
10 (IN) (0.239) (0.75) (2.20) 
11 
(ILfarmer)* 

0.125 0.48 1.05 

Results of cover crop seed price survey 

Prices were obtained through direct 
communication with vendors via phone or 

email during September 2010. Prices 
represent cheapest variety available (often 

VNS). Wholesale and retail prices were 
requested when available. Prices in 

parentheses are retail prices. All other 
prices are wholesale prices. 



Costs Program 1 Program 2 Program 3 Program 4 
Seed  11.25  7.50 11.25 9.00 

Seeding operation   4.15 15.00 10.00                                                                                                                        10.00 
Seed incorporation   6.50 

Herbicide   2.00  2.00 
Termination 

operation 
  6.50  6.50 

Total 30.40 31.00 21.25 19.00 

Examples of total cover crop management programs ($/ac) 
 

Program 1 
Seed: 90 lbs/ac cereal rye 
Seeding operation: spread w/fertilizer buggy 
Seed incorporation: rolling stalk chopper 
Herbicide: 24 oz. glyphosate 
Termination operation: 90’ boom spray rig 
 
Program 3 
Seed: 90 lbs of cereal rye 
Seed bed preparation: none 
Seeding operation: aerial seeding 
Herbicide: no added cost, burn-down standard 
Termination operation: no added cost, burn-down standard 

Program 2 
Seed: 60 lbs/ac cereal rye 
Seed bed preparation: none 
Seeding operation: no-till drill 
Herbicide: 24 oz. glyphosate 
Termination operation: 90’ boom spray rig 
 
Program 4 
Seed: 3 bushels of bin-run oats 
Seed bed preparation: none 
Seeding operation: aerial seeding 
Herbicide: none – winter-kill 
Termination operation: none –  winter-kill 
 



 
The  

most tried and true  
cover cropping system in 

the Midwest region 
 

Frost seeded red clover 
 

Traditional cover cropping in the Midwest 



Sweet 
clover 

Mustard 

Frost seeding 
opportunities 



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

July/August plantings of vetch or 
other cover crops are riskier than 

frost seeding clover.  



There are many other options after small grain harvest 



REALITY CHECK 



Typical Corn Belt landscape 
today 

>90% of landsurface  
in corn or soybeans 



Drilling annual ryegrass after harvest  
on Ed Winkle’s farm in OH 



Broadcasting cover crop seed  with fertilizer  
on Ed Winkle’s farm in OH 



Planting cover crops with a Salford tool equipped with a 
Valmar air-seeder on Dan DeSutter’s farm in IN 



Student: Which cover crops have you tried? how many acres? 
following/preceding which crops? 
 
Joe Nester replied: 
 
We just inter-seeded 14,000 acres of corn and soybeans with annual 
ryegrass.  We used a helicopter service out of Minnesota to seed it.  We 
used annual ryegrass a year ago, seeding with drills after wheat and 
soybeans, but the planting date was too late to wait after beans.  Excellent 
where seeded after wheat about Sept. 1.  Our experience is limited, but 
the idea is really taking off, to hold the soil in place over the winter, keep 
nutrients within the field, and help with timely no-till planting in the 
spring. 

The CC planting methods shown on the previous 
slides work well but can only cover a limited # of 

acres after harvest in the Corn Belt 

Other options are clearly needed! 



Photo from Joe Nester 



Farmers have been using aerial seeding to 
improve post-harvest grazing for a long time 



Barkant Turnips-3 lbs 
Rye  2 Bu 

Airplane $8/Acre 
Corn 183 Bu/acre 

Atrazine 1 lb 
Partner April 28 

Cliff Schuette’s farm in S IL 



Aerial seeded radishes in OH on Oct 29, about 6 weeks after aerial 
seeding and 4 weeks after corn harvest.  

 

Radishes grow poorly in 
the shade! 



Set-up for efficient aerial seeding in SE IA 

Steve Nebel 



Steve Nebel 



Steve Nebel 



Aerial application is getting high-tech 





IA and IL Aerial Applicator Survey (May-June 2010) 
Name  Location Experience w/CC Cost 

Cady Aerial Spray  Rock Falls, IL 
no exp., no customer 
interest $8.00/a norm app $8.50/a cc 

Benoit Aerial 
Spraying Kankakee, IL  turnips and rye $8.00/a norm app $10.00/a cc 
Franks Flying 
Service Morrison, IL ryegrass and c. rye $8.00/a norm app $10.00/a cc 

Reeds Fly-on 
Farming Mattoon, IL 

yes,  c. rye, small part 
of business $8.00/a norm app $12.00/a cc 

Killiam Flying 
Service Carlinville, IL 

rye, wheat on beans, 
rye on corn 

$8.00/a norm app $10.00/ac 
or 10/lb 

Curless Flying 
Service Astoria, IL ryegrass and turnips $8-15.00/a all app. 
Klein Flying 
Service 

St. Francisville, 
IL annual rye and turnips 

~$12.50/a cc,   
$9.00/a liquid app 

Agriflite Services Wakarusa, IN rye, wheat, ryegrass ave $15.00/a for cc  app.  

Al's Aerial 
Spraying Ovid, MI rye and wheat 

$10-15.00/a cc  
$10.00/a liquid  



Recommended Aerial Seeding 
Dates in Central IL 

• Small Grains 
– Late August into standing soybeans 
– Mid-to-Late September into standing corn 

 
• Seeding Legumes 

– Early August into standing soybeans 
– Early September into standing corn 



Recommended Aerial Seeding Rates 

• Cereal 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 

 



Another  
option… 



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.  



“I have been working to 
build this seeder to 
seed cover crops into 
corn & beans.   I'm 
using a Hagie STS 12 
with a Gandy Orbit Air 
seed box. I can cover 90 
feet / 36 rows and the 
hopper holds 65 bu. “ 

Andy Ambriole’s 
Highboy air 

seeder 



“This is the last and greenest field I did.  Still has a little time to go 
yet, but it should make some corn.  Most other fields are brown 
with grain moisture, I'm guessing, in the low 20's.  The ground is 

getting more light, so we'll see if that makes a difference.” 



“It's kinda hard to tell the seed from the corn pollen. The big 
lighter pieces are pollen. The smaller darker ones are ryegrass 

and the little orange balls are crimson clover. The seed mix was 
80/20 ryegrass/clover” 



Don Birky’s 
seeder in 
Central IL  



Don and Matt Birky’s unique 
highboy with 10 feet and six inches 
of clearance could attract a crowd 
for its high-rising maneuvers, but 
the father-son team created the 
special equipment for a tough job.  
 
The highboy, dubbed High Roller, 
was developed to air seed legumes 
and other cover crops into standing 
corn in August. The Birkys, who 
operate On Track Farming Inc. in 
rural Gibson City, put the highboy 
through its paces last week.  
 
 



Bio-strip till 

Precision Seeding of Cover Crops 

Attempt #1 – radishes planted on 
30” rows with a push seeder 



Attempt #2 



November 2010 

Radishes planted on 30” rows using milo 
plates in our planter 





Steve Carruther’s farm in Ontario, Canada 



Terry Taylor’s new bio-strip-till rig  



Terry Taylor planted radishes on 30” rows w/ hairy vetch, 
crimson clover and Austrian winter peas in fall 2010 



Seeding cover crops 
with liquid manure 



Seeding cover crops while harvesting 







Small-seeded legumes and grasses can be 
interseeded through the insecticide boxes of 

most corn/soybean planters. Just like granular 
insecticides, many of the small-seeded forages 
can be accurately metered directly infurrow or 
banded just in front of the press wheel. Setting 

the double disk openers about 1/2” to 3/4” 
deep and running the seed in-furrow will give 
the best seed-to-soil contact and probably the 

best chance of success. 
 





Red clover can be frost seeded into small 
grains in early spring, over seeded into corn in 
early-summer and over seeded into soybeans 

just before leaf drop. 

Brand new bulletin from Penn State 



Rig for mid-summer over-seeding into corn in Ontario 



The EPA drinking water standard is 10 ppm NO3-N 

220 lbs of N / 4 million lbs of water = 0.000055  

Nitrogen uptake by corn  

55 ppm 

We have a serious challenge! 



Peak uptake > 10 lbs of 
N/ac/day for high yield corn 



REDUCTION POTENTIAL 

combine summer annuals with winter annuals 





 Cover  crops 

Less loss 
Less loss 



 
Nutrient scavenging/cycling  

brassicas, small grains, annual ryegrass 
 

Bio-drilling 
brassicas, sugarbeet, sunflower,  

sorghum-sudan sweet clover, alfalfa 
   

N-fixation  
clovers, vetches, lentil, winter pea, chickling vetch, sun hemp, cowpea, soybean 

 
Grazing  

brassicas,  clovers, small grains, a. ryegrass, sorghum-sudan 
 

Bio-activation/fumigation  
brassicas, sorghum-sudan, sun hemp, sesame 

 
Weed suppression  

brassicas, sorghum-sudan, cereal rye, buckwheat 
 
 

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? 

Plan carefully!!!! 

Be realistic about 
potential cover crop 

challenges 
Start planning today! 
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