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Percentages of organic (n = 265) 
and conventional (n = 75) farmers 
who grow cover crops who selected 
the given reasons for growing cover 
crops. 

The question was: ‘Why do you 
grow cover crops? (Select 
Multiple)’. Numbers at the end of 
the bars indicate the count of 
respondents answering each 
question. Stars indicate significant 
differences between organic and 
conventional growers based on a 
chi-square test: * is P < 0.05, ** is P 
< 0.01, *** is P < 0.001.



46% reduction in 
weed biomass



Problems with 
soil tillage 
• Increases 

susceptibility to 
erosion 

• Reduces soil 
carbon and 
degrades soil 
health

• Requires 
substantial labor 
and fuel 



I & J Roller-Crimper (10 ft wide cylinder, 2625 lbs. water-filled weight)



Organic corn no-till planted into hairy vetch 
terminated with a roller-crimper in Pennsylvania



Rotational no-till

Compared with traditional 
organic corn-soybean-wheat

1) Mirsky, SB, MR Ryan, WS Curran, JR Teasdale, J Maul, JT Spargo, J Moyer, AM Grantham, D Weber, and T Way. 2012. Conservation tillage issues: Cover crop-based organic rotational no-till 
grain production in the Mid-Atlantic region. Renewable Agriculture and Food Systems 27:31-40.

2) Crowley, KA, HM van Es, MI Gómez, and MR Ryan. 2018. Tradeoffs in cereal rye management strategies prior to organically managed soybean. Agronomy Journal 110:1–13.

 27% less diesel fuel 
 31% less labor

 13% less energy use
 6% less GHG emissions 1

Traditional tillage-based organic production

No-till planting soybean into rolled-crimped cereal rye can improve soil health, 
increase water infiltration, and protect soil from erosion, compared to planting into 
tilled soil without a cover crop 2





Soybean into cereal rye

• Aim to deplete soil N levels 
to starve weeds

• Too much N can cause 
winter cereals to lodge, 
making rolling difficult and 
giving weeds an advantage

Cover crop compatibility with cash crops



Cover crop compatibility with cash crops

Corn into hairy vetch

• Supplement manure or 
compost prior to vetch

• Mixtures of hairy vetch and 
rye will suppress more 
weeds



Systems approach   

• Requires greater attention 
• Advanced planning
• Adaptive management 

• New equipment for rolling and 
no-till planting

• Different pests
• Perennial and early emerging 

weeds (e.g. common ragweed)
• Seed corn maggot, true army 

worm, black cutworm
• Crop compatibility



Liz Pickard, Sandra Wayman, Chris Pelzer, and Jeff Liebert  





Rolled too early Effective termination

Keene CL, WS Curran, JM Wallace, MR Ryan, SB Mirsky, MJ VanGessel, and ME Barbercheck. 2017. Cover crop termination timing is critical in organic rotational no-
till systems. Agronomy Journal. 109:272-282.



Yield of soybean 
no-till planted 
into different 
cover crops  
across dates

Aurora, NY (2015)

Greatest yields at 
early planting dates 
despite incomplete 

cover crop 
termination

Jeff Liebert



Cereal rye Barley



80,000 seeds/a

315,000 seeds/a

Weed suppression across 
soybean planting rates



Maximum 
partial return 
at 260,000 to 

290,000 
seeds/acre

Partial profitability in organic no-till

Recommended 
conventional rate:

130,000 seeds/acre

Liebert, JA, and MR Ryan. 2017. High planting rates improve weed suppression, yield, and profitability in organic no-till planted soybean. Weed Technology 31:536-549.



Obstacles to overcome

• Establishing rye on time and 
inadequate biomass in spring

• Dry conditions before and after 
soybean planting

• Early season insect pests that 
are attracted to mulch

• Equipment and fitting into 
existing crop rotations  





Soybean yield in no-till vs. 
tilled plots over 7 years

Large yield gap in some 
years but not others

Data from research farms in central NY



Spring rain important for matching 
yields of soybean planted into tilled soil



http://climatesmartfarming.org/tools/csf-water-deficit-calculator/

http://climatesmartfarming.org/tools/csf-water-deficit-calculator/


What caused this difference between the plot on the left and the plot on the right? 
Musgrave Research Farm – August 5, 2020



What caused this difference between the plot on the left and the plot on the right? 
Musgrave Research Farm – August 5, 2020

0.25-inch seeding depth 1.75-inch seeding depth 

Watch video about no-till planter and effects of planting depth in organic no-till soybean https://vimeo.com/user9954358

https://vimeo.com/user9954358


*Proper distancing was maintained by presenter and videographer during filming 



New research 

• Suppressing white mold with rolled rye 
in soybean and dry bean

• Inter-row mower and weed zapper for 
supplemental weed control 

• No-till wheat and sunflower into 
rolled-crimped cover crops

https://www.youtube.com/watch?v=08GEqkrfhdU&feature=youtu.be

https://www.youtube.com/watch?v=08GEqkrfhdU&feature=youtu.be


Rolled-Crimped Cover Crops for Organic No-till Wheat 
Matthew R. Ryan, Terry J. Rose, Sandra Wayman and Christopher J Pelzer



Why wheat?

• Research on organic no-till grain production focused on no-till planting 
corn and soybean into rolled-crimped winter cover crops

• Often tillage is moved from before summer cash crops to before winter 
cover crops as part of a rotational approach 

• Limited research on other grain crops that can be no-till planted into rolled-
crimped cover crops

• Success with wheat could lead to extended sequences of organic no-till





Objective 

Evaluate seedling emergence, weed suppression, and grain yield in 
organic wheat no-till drilled into rolled crimped cover crops



Methods 

• Cornell Musgrave Research Farm in Central NY

• 5 cover crops were seeded on July 12, July 30, and August 20 in 2019
• Buckwheat (variety not stated) at 64 kg pure live seeds ha-1

• Radish (‘Daikon’) at 12 kg pure live seeds ha-1

• Sorghum sudangrass (‘ADV S5501’) at 56 kg pure live seeds ha-1

• Soybean (‘Viking O.1518N’) at 72 kg pure live seeds ha-1

• Sunn hemp (variety not stated) at 40 kg pure live seeds ha-1

• Cover crops were terminated with a roller-crimper and winter wheat (‘SY Wolf’) 
was drilled at 3.2 million pure live seeds ha-1 September 29

• Wheat was harvested with a plot combine July 21 in 2020 









Results show that cover crop 
biomass in 2019 affected wheat 
emergence, weed suppression, 
and wheat grain yield

Buckwheat suppressed weeds but 
not wheat emergence or yield



Teasdale, J.R. and Mohler, C.L., 2000. The quantitative relationship between weed emergence 
and the physical properties of mulches. Weed Science, 48(3), pp.385-392.

Expected similar relationship 
between mulch and wheat 
emergence as what has been 
shown for mulch and weed 
emergence



Teasdale, J.R. and Mohler, C.L., 2000. The quantitative relationship between weed emergence 
and the physical properties of mulches. Weed Science, 48(3), pp.385-392.



Results show that wheat seedling 
emergence was relatively tolerant 
to increases in mulch

Likely due to trait differences 
between wheat and the small 
seeded broadleaf weed species 
that were studied previously 



Conclusions

• Wheat can be no-till drilled into rolled crimped cover crops, 
expanding crop rotation options for organic farmers who want to 
minimize soil tillage

• Ability to tolerate and emerge through moderate levels of mulch

• Buckwheat is a smother cover crop that can produce large biomass 
over a short period and facilitate no-till wheat production
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