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Presenter Notes
Presentation Notes
For last last two years I’ve been working with a number of farmers in MA ME and CT on a project called  “Farmer Led Innovations in Reduced Tillage”  convening peer conversations about how to reduce tillage at scale in organic veg production.  The average farm size is 35 acres and they are all organic and rely on conventional tillage.
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Presenter Notes
Presentation Notes
For background, when I was a grad student, I was learning about soil and learning how soil organic matter is the one thing that across the board improves soil function, crop health and climate resilience.  I had this real aha moment thinking about how to increase soil organic matter using cover crops.  Soil organic matter is driven by photosynthesis, through root deposition and decomposing plant and animal biomass. So, especially with our short NE growing season, there’s always conflict between growing healthy soil and growing annual crops that pay the bills.  



Cover crops aren’t 
enough

Compost is costly

Reducing tillage 
conserves OM but what 
about weed control?

Presenter Notes
Presentation Notes
If you’re only growing them in winter or early spring, that’s why cover crops are often not enough.  What are the other tools in the OM toolbox?  There’s compost and mulch, but at a medium to large scale the costl and labor is prohibitive.  That leaves reducing tillage, which can provide real leverage, but that’s really difficult in organic systems because you then hinder weed control and nutrient cycling.



Organic no-till systems: limited

Presenter Notes
Presentation Notes
There is a no-till organic system, the Rodale roller/crimper system, but application is really limited.  Timing has to be perfect, CC planting date and establishment.  Etc.The tarp and mulch systems developed for market gardens are brilliant, but too labor intensive to scale up.Challenge:  at tractor scale there isn’t yet a system that’s between those no-till systems and conventional tillage.  But I think in between there’s spectrum of reduced tillage has massive potential.  There are measurable benefits in reducing tillage by 20%, or increasing the days in living cover.  I’d like to show you examples.



Reduced Tillage Strategies for Organic Growers

DECREASE 
• Frequency

• Tillage intensity 

• Depth

• Surface area disturbance

INCREASE
• Rotations

• Mulch

• Strip till

• Controlled traffic 

• Days in living cover

Presenter Notes
Presentation Notes
The NRCS uses the Soil Tillage Intensity Rating, or STIR value, to calculate tillage intensity.  You can look up the equation, but you’re adding all the factors of tillage.  From my perspective, you  just have to disturb less.  Reduce number of passesUse different equipment, move away from a moldboard plowUse equipment that doesn’t till as deeply or invert or shatter soilAnd find ways to till less of your surface areaThe farmers I’ve been working with are using these cool strategies, RotationsRotationsMulchStrip tillControlled traffic Days in living coverMental shiftI have 20 minutes to share all this cool stuff, so I can’t include all the details, take notes, and we can connect you the farmers for the details.



Paul Buccaglia, 
Fort Hill Farm 
(CT)

Plant cover crops 
without primary tillage

Brady 722 reverse flail 
chopper 

Plant CC within 1 or 2 
weeks of crop harvest

NT seed drill

Presenter Notes
Presentation Notes
First is an example of reducing frequency.  Paul Buccaglia at Fort Hil Farm is using a reverse flail chopper to prep for cover crop within a week or two after cash crop.  The reverse action sucks up the crop residue and weeds, and he drops the blade basically to soil surface.  Cleaning up after crop without tillage and immediately planting CC



Presenter Notes
Presentation Notes
Instead of disking corn 4 times, or veg twice, just shredding and NT seed CC.  All that carbon deposited by roots, all those root pores created remain intact because reduced tillage. 



Seth Kroeck, 
Crystal Spring Farm 
(ME)

Fall planted oats, using 
no-till drill

Early spring, use 
Yeoman’s plow to create 
a zones for carrots

Presenter Notes
Presentation Notes
Seth Kroeck, Crystal Spring Farm, and been working on a number of different reduced tillage strategies that use cover crops to improve soil, suppress weeds, and prepare ground.  The last two years he’s been drilling oats in September and October in successions.  In spring, uses a Yeoman plow to prep carrot rows for May 1 seeding.  Light residue to the side.  Works for carrots, not everything, but that’s a major crop for Seth.  Awesome for saving time in spring, only tilling the exact rows you need to. Also controlled traffic. 



Carl & Goran 
Johanson,
Goranson Farm 
(ME)

Cover crop management

Farmet Softer 3 for 
primary tillage

Reduce # passes, 
depth, inversion

Presenter Notes
Presentation Notes
Folks at Goranson farm are using a Softer speed disk to reduce the number of passes (frequency), the depth, and the tillage type.  Still able to bury cover crop residue, although sometimes they still flail mow CC to reduce size of biomass.  It runs about 3” deep but still and create a level bed  If you have 8’ tall rye it can take multiple passes, but most CC incorporate w 1 pass.   They often still use a yeomans plow to prevent a plow pan, which is still an improvement when you think about it because it’s very vertical and doesn’t crush aggregates. Seedable beds in 4 passes (speed disk, yeoman’s plow, fertilizer, bed shapers).  Replaced many passes with disc harrow or Perfecta. Saves on diesel, time, soil inversion. 



Living mulch in wheel tracks
 Gideon Porth, Atlas Farm (MA) left, center
  Steve Munno, Massaro Community Farm (CT), right

Presenter Notes
Presentation Notes
Works well for plastic mulch beds: tomatoes, winter squash, sweet corn. Reduce  cultivation tillage.  Benefits are carbon deposition, more infiltration than weed fabric, more living days in cover so getting soil improvement in pathways all summer instead of creating a compacted dead zone.  Also reports that it makes for excellent traffic for fall harvest instead of driving through mud.  Requires mowing or weed whacking every 2 weeks, folks who like the system are using a push string trimmer so you mow up the edges.



Transferred mulch in 
wheel tracks

Chuck Currie, Freedom 
Food Farm (MA) top 
  

C r e d i t :  N a t a l i e  L o u n s b u r y
C r e d i t :  C a r o  R o s z e l l

C r e d i t :  C a r o  R o s z e l l

Presenter Notes
Presentation Notes
Top photo is from Chuck Currie at Freedom Food Farm. Sweet potatoes grown on black plastic with transferred mulch in the wheel tracks, bottom left is a photo of the kind of equipment he uses to chop and transport the mulch.  Other folks are using round bale shredders to deposit mulch between beds.   Benefit: RT by not cultivating 20-40% of surface area, plus adding OM, feeding soil biome



Rotations

Year 1: Sweet potatoes /onion/melon on plastic, 
harvest, drill oats/peas/radish, transplant garlic in Oct, 
add leaves

Year 2: Garlic, undercut to harvest garlic, transplant 
brassicas and mulch with green chop. Fall harvest of 
napa cabbage and kale, no-till drill overwintering 
cover crop

Year 3: Graze or harvest cover crop in spring, No-till 
drill summer cover crop

Chuck Currie, 
Freedom Food Farm (MA)

Presenter Notes
Presentation Notes
Essentially using cover crops to reduce need for tillage, and provide fertility inputs.  CC are foundation,Year one: sweet potatoes, onions or melons. Standard tillage, lay plastic and drip on raised bed, transfer mulch in between beds and build up pathways that won’t be tilled for 3 -4 years.  Harvest, remove plastic and no-till drill WK cover crop, usu oats/peas/daikon.  Let it grow 4-6 inches tall, then transplant garlic in between CC rows.  Oats/peas die off, then add leaves for mulch.  Reduces amount of leaves needed!Year 2: Garlic, undercut to harvest garlic, transplant brassicas and mulch with green chop. Fall harvest of napa cabbage and kale, no-till drill overwintering cover cropYear 3: Graze or harvest cover crop in spring, No-till drill summer cover cropThis system works for a limited number of crops, so Chuck has actually changed his marketing in order to make this system work.  He values using cover crops as the fertilizer to reduce off farm inputs.  And you can see that CC are providing weed suppression, and nutrient cycling.  Those two things are why we till in organics.   



Mike Perisho, Andrews Farm (ME)
Four-year rotation – ¼ acre blocks

Year 1: Tillage

• Crop: Peppers, eggplant, cucurbits 

• Weed suppression: landscape fabric

Year 2: Compost
• Crop: NT spinach, alliums, beans
• Weed suppression: 2” compost

Year 4: Broadforked beds
• Crop: Carrot and beet successions 
• Weed suppression: Cultivation, rye 

residue

Year 3: Crimped rye
• Crop: Lettuce & fall brassicas 
• Weed suppression: rolled winter rye

Rotations

Presenter Notes
Presentation Notes
Four year rotation each year a different mix of crops and a different mode of weed suppression.  Full primary tillage one every 4 years, broadforking beds once ev 4 years.He’s developed a system where these puzzle pieces are fit together to work over four years. 



Innovative 
Strip Till

 Frequency

 Tillage type 

 Depth
 Surface disturbance

Presenter Notes
Presentation Notes
stacking reduce tillage approaches, Not necessarily a big zone builder, but most people are using something homemade: coulters and shanks to disturb 4-8”.  Living clover mulchZone till: 0-18”. Zone size: too big, more weeds, no point. Too small, can’t cultivate. Requires a year out clover establishment for weed reduction/ SH improvementA lot of this is being pioneered and supported by Lincoln Fishman and Momentum Ag.  And also this guy….



Andrew Woodruff, 
Island Grown 
Initiative Farm 
(MA)

Strip till into perennial white 
clover

Presenter Notes
Presentation Notes
Andrew and the folks at IGI are doing a ton of cool trials, which include transplanting tomatoes into perennial white clover with good yield results, working on roller/crimper trials which I won’t be sharing today, and lots of cover crop based strip till trials.



Presenter Notes
Presentation Notes
Andrew has been developing custom equipment for which is both simple and easily modified to adjust the angle of disks and the number of rows.  The Woodruff special, you’ll have to talk with him about it!



Presenter Notes
Presentation Notes
Using the Woodruff Special to strip till into established clover, 6 weeks before transplant fall brassicas. 



Gideon Porth, Atlas Farm (MA)
Strip till into clover with traditional zone builder, cultivate with modified equipment

Presenter Notes
Presentation Notes
Atlas farm trying strip till, with a different approach to equipment in part because as a large scale organic grower, really need the ability to cultivate the zone.  They’re strip tilling with traditional big zone builder, and then modifying equipment to maintain and weed that zone.  Tricky find an effective equipment and tried number of set ups after the initial zone tillage, maintaining them with straight coulters followed by chisel shank, here you see the third iteration: couple of spider gangs and rolling basket to break up clumps and smooth out the strip before transplanting winter squash. Ultimately used two hilling discs up front on either side of the chisel to redefine the edge of the zone and slice the clover that was coming into the strip. Despite the trial feeling sort of messing the delicata squash significantly outyielded the control, which was a surprise.  And this sandy field has now had a fully year in clover plus a very productive squash year where 70% living cover. 



Interseeding: Ryan Fitzbeauchamp, Evening Song Farm (VT)

Photos: Ryan Fitzbeauchamp

Presenter Notes
Presentation Notes
Nothing new, but seeing the importance because of long wet fall and spring seasons.  Seeding clover or rye or wheat at last cultivation of fall crops.  It’s affordable and good for mud control during fall harvest.



Controlled traffic
Spencer Blackwell, Elmer Farm (VT)

Presenter Notes
Presentation Notes
Driving in permanent wheel tracks enables overall reduction in tillage, only compacting 20%Not compacting, and then don’t have to fix it with tillage.  No longer managing the  entire field for the sections of your fieldMakes strip tillage more doable Low tech ways, like flags, to create more permanent wheel track



Photo: Island Grown Initiative  

MENTAL SHIFT:
• Plan to tolerate some discomfort
• Reassess your standards
• Plan to be careful and timely: 

interseeding, cultivation, 
planting CC on time are essential

• Value cover crops as integral to 
cash crops (not optional)

• Remove barriers to cover crop
• Decide how to measure success
• Have patience (or faith?)
• Is it not working? Make it work!

Presenter Notes
Presentation Notes
MENTAL SHIFT:Plan to tolerate some discomfortReassess your standardsPlan to be careful and timely: interseeding, cultivation, planting CC on time are essentialValue cover crops as integral to cash crops (not optional)Remove barriers to cover cropDecide how to measure successHave patience (or faith?)Is it not working? Make it work!



Caveats

• Pick the brains of other 
farmers

• Don’t experiment on 
your worst field

• Don’t trial in the weeds

• Make a detailed plan & 
equipment in hand

• Have a backup plan

• It takes time and 
baseline healthy soil

Presenter Notes
Presentation Notes
Pick the brains of other farmersDon’t experiment on your worst fieldDon’t trial in the weedsTreat trials like a real cropMake a detailed plan & equipment in handHave a backup planIt takes time:  Without decent OM and soil health, with high weed pressure, it’s hard to try any of these things



Andrew Woodruff, Island Grown Initiative

Gideon Porth, Atlas Farm

Carl & Goran Johanson, Goranson Farm Seth Kroeck, Crystal Spring Farm

Nate Frigard, Crimson & Clover Farm

Chuck Currie, Freedom Food Farm

Mike Perisho, Andrews Farm
Andrew Woodruff, Island Grown 
Initiative Farm

Presenter Notes
Presentation Notes
Thank you to all the farmers who have been part of these peer cohorts, 15 farms across three states and hopefully more to come!  And to my partners in crime Caro and Lincoln. 



Steve Munno, Massaro Community 
FarmPaul Buccaglia, Fort Hill FarmLisa Griffin, Oxen Hill Farm

Janna Siller, Adamah Farm Joe O’Grady, Holcomb Farm Nate Frigard, Crimson & Clover Farm



Questions?

Join the conversation!  
Interested in reducing tillage, 
future cohorts or field walks? 

Email:

Jfine@farmland.org

Or give me your contact info

Presenter Notes
Presentation Notes
Join us, put your name down on this clipboard, email me, stop by the AFT table.Also, some folks who want to talk tractor scale reduced tillage are meet at the Thirsty Moose, tomorrow/ Wednesday evening at 8.

mailto:jfine@farmland.org


In development: 
Rolling and crimping diverse CC mixes
Multiple crimping events 
Sequential crimped cover crops
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