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Small Farm 
No-Till Tools 

By Jim Ruen, Contributing Editor
USDA researcher Ted Kornecki recently 
told FARM SHOW that the lack of 
specialized equipment for small farmers 
has inhibited widespread adoption of 
no-till and cover crops. “This is why we 
developed a new-style roller crimper, a 
powered roller crimper, a no-till drill, 
and a no-till transplanter for walk-
behind tractors,” says Kornecki.

Roller Crimper
He first came up with a 2-stage roller/
crimper. As a smooth roller lays down the 
crop, a spring mechanism on the straight bar 
crimping roller that follows delivers stem 
crushing force.

“The crimping drum roller frame is 
attached to the smooth roller frame by 2 
pivot points,” explains Kornecki “As it 
travels across the fl attened crop, it bounces 
as it jumps from one crimping bar to 
another.” 

Thanks to the smooth roller, the vibration 
of the crimping roller is isolated from the 
tractor. Heavy-duty springs between the 
2 frames capture the potential energy as 
the crimping roller bounces upward. This 
energy is released as the crimping roller 
bounces back down, slamming the next 
crimping bar into the stems and restarting 
the cycle.  The more bars on the roller, the 
more bounce.

The researcher has shown that enhanced 
crimping bars penetrate deeper into a 
heavy layer of cover crop than the common 
chevron design. While the chevron design 
reduces bounce, the straight bar design 
creates and takes advantage of the bounce, 
delivering 25 percent better termination 
than chevron bars. 

The 2-stage design adapts to a wide range 
of sizes, from a 3-ft. width for walk-behind 
tractors to a 30-ft. wide roller/crimper with 
a 10-ft. center and two 10-ft. wings. 

Two-stage roller crimper has a smooth 
roller followed by a straight bar crimping 
roller.

Pto-Driven Crimper
For smaller operations using walk-behind 
tractors, Kornecki came up with an alternative 
design that uses a pto-driven crimper bar.

Instead of a crimper roller, a right angle 
bar stamps into the cover crop swath to crush 
stems. A 2:1 reduction gearbox on the frame 
above the smooth roller, reduces the pto speed 
of 880 rpm’s to 420 on a driveshaft that runs 
the full width of the crimping bar assembly. 
Cams mounted to the shaft lift the assembly 
up, while compressing the springs. As the 
cams pass by, the kinetic energy collected in 
the compressed spring is released with the 
crimper assembly. This drives the bar down, 
crushing stems at a rate of about 7 crimps per 
second, delivering a 95 percent effective kill 
after 3 weeks. 

Pto-driven walk-behind roller/crimper 
works great for smaller operations.

Specially designed herbicide applicator 
can be added to any roller.

Roller With 
Herbicide Applicator
An alternative for small non-organic farmers 
is a roller herbicide applicator. Initially, the 
application unit was mounted to the straight 
bar roller/crimper implement. In research 
trials, herbicide was sprayed on continuously 
and intermittently and was applied to crimper 
bars.

“We discovered that herbicide application 
was as effective with a roller alone as with 
the crimping roller attached,” he says. 
“Continuous spray behind a roller provided 
98 percent termination. We like the idea of 
farmers using equipment they already have 
and adapting it. Our herbicide applicator 

can be added to any roller, whether open or 
closed, solid or basket.” 

The herbicide applicator uses off-the-
shelf components, including boom, tank and 
control systems. As designed by Kornecki, it 
would add about $900 to a 6-ft. wide roller. 

Based on material cost of roller/crimper 
prototypes, he estimates the 2-stage unit 
would run around $217 per linear foot. By 
contrast, the pto-powered roller crimper 
would triple the price to about $650 per 
linear foot.

“The 2-stage roller/crimper is simple 
enough that any farmer with a welder and a 
bench press should be able to fabricate it,” 
says Kornecki. “The powered roller/crimper 
is more complicated.”

Kornecki has rough plans available for 
a fabricator or farmer wishing to build a 
roller/crimper. More exacting plans could be 
developed if requested, he adds. 

Walk-Behind 
No-Till Drill
As part of the small farmer, no-till emphasis, 
Kornecki has developed other no-till tools for 
walk-behind tractors. They include a 3-row 
drill and a transplanter attachment. 

The drill frame consists of 2-in. square 
steel tubing between steel end plates. A 
2:1 gearbox reduces the pto speed to 470 
rpm’s. This is further reduced to 360 rpm’s 
with a 1.3:1 chain drive mounted to a keyed 
driveshaft with three 18-in. coulters. At 360 
rpm’s, the coulters slice through residue and 
cut a notch into the soil, creating a path for 
row openers.

Kornecki mounted a half bushel seed 
hopper to the frame. He added metering 
units driven by a 12-volt electric motor with 
a built-in reduction gearbox. Flexible tubes 
deliver the seed between double disc openers 
followed by closing press wheels to assure 
seed to soil contact. Spring-loaded parallel 
linkage provides fl otation and down force to 
the 3 independent row units.

“We used the drill with rye seed in both 

Three-row drill for walk-behind tractors 
carries a 1/2-bu. seed hopper. 

clay and sandy loam soils and generated 
an effective emergence of 83 percent,” says 
Kornecki.

Walk-behind transplanter has a powered 
no-till coulter, double disc openers, and 
closing wheels.

No-Till Transplanter
Unlike tractor-mounted transplanters 
requiring a driver and at least one operator, 
the walk-behind transplanter is a one-person 
job. Like the no-till drill attachment, it has a 
powered no-till coulter, double disc openers 
and closing wheels. 

The transplant mechanism consists 
of 6 rectangular tubes in a rack which 
continuously moves from left to right across 
the developing row. A reversing mechanism 
allows seedlings to be supplied from trays 
on both sides of the unit while walking.

The 880 rpm pto drive is reduced to 440 
by a 2:1 belt drive and again to 110 rpm’s 
by 2 perpendicular bevel gears with a ratio 
of 4:1. A vertical shaft from the bevel 
gears drives a rack and pinion mechanism 
that moves the seedling tray in alternating 
directions. A primary drive gear engages 
with a fi nal drive gear twice its diameter 
to reduce the drive speed to 55 rpm’s and 
move the transplant rack at approximately 
3 in. per second.

The tubes mounted to the rack hold the 
seedlings until the bottom spring-loaded 
door opens over the kicker chamber. The 
seedling drops down and is positioned in 
the row created by the openers. The closing 
wheels press the furrow closed around the 
seedling for optimum root/soil contact.

“We are field-testing 2 transplanters 
to improve performance and to simplify 
their mechanisms,” says Kornecki. “In our 
research, we found less than a 10 percent 
variation in plan spacing uniformity.”

“We have plans available for a number 
of the tools and can develop plans for the 
others upon request,” notes Kornecki.

Contact:  FARM SHOW Followup, Dr. 
Ted S. Kornecki, USDA-ARS, National 
Soil Dynamics Lab Research Unit, 411 S. 
Donahue Dr., Auburn, Ala. 36832 (ph 334 
502-2745; ted.kornecki@ars.usda.gov)

Loader-Mounted Disk Ideal For Gardens And Plots
Owen Rogers, Franklin, Tenn., was looking 
for something to till his deer food plots 
without spending a lot of money, so he 
adapted an old 3-pt. mounted, 10-ft. disk to 
use on his Terex track loader. 

“It works great. I can hook up to the disk 
without ever having to get off the loader,” 
says Rogers. “The 3-pt. hitch is still on the 
disk, so if I want I can hook it up to a tractor.”

He bought the disk at a junk yard for $300, 
then paid $119 for a new universal quick-tach 
plate and welded it on back of the disk. 

“It isn’t meant to be used on big fi elds, but 
it works great for tilling small plots,” says 
Rogers. “If the disk clogs up with debris, I 
can just lift it off the ground and the debris 
will fall off. 

“The quick-tach mounting plate prevents 
opening the front-mounted door on my skid 
loader, but it’s not a problem because my 
loader has an automatic quick-tach hook up 
system.”

Rogers also modifi ed an old 10-ft. “net 
harrow” to use with the loader. “Most drag 
harrows are designed to be pulled by chain 
behind the tractor, and when they plug up you 
have to stop and lift up part of the harrow 
by hand to remove the debris. However, my 
harrow was built on a steel frame so I was 

able to weld an 8-ft. length of channel iron 
across the back of the harrow. I welded more 
channel irons perpendicular to them that fi t 
the forks and keep the harrow from tilting.”

Contact: FARM SHOW Followup, Owen 
Rogers, P.O. Box 680188, Franklin, Tenn. 
37068 (omegasales@mindspring.com). 

Easy Way To 
Send Your Ideas

How often do you see an idea when 
you’re out and about and say, “Hey, 
that should be in FARM SHOW”?  
Next time that happens, just take 
out your phone and send us a photo 
or two.  Just text them to us at 952-
465-5019. If you want to leave a 
voice mail explaining what you’re 
sending, this phone is dedicated 
to FARM SHOW 
stories so it’s on and 
available 24/7. No 
need to worry about 
disturbing anyone.  
Call  or  text  day 
or night with your 
ideas, comments, or 
suggestions.  
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