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Cover Crops and Arthropods
Rye to Soybean

Insects
myriapods (including centipedes and millipedes)
arachnids (including spiders, mites and scorpions)
crustaceans (including slaters, prawn and crabs)



Benefits of Rye as a
Companion Crop for Soybeans

• Weed suppression 
• Rye’s fibrous root structure provides firm 

footing for equipment
• Reduction in soil erosion
• Forage crop potential
• Soil health benefits
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2020 AU Meetings

		2020 Agronomy Update Meetings

				Average				Janesville						Deforest						Fond du Lac						Kimberly						Wausau						Eau Claire						Sparta						Darlington

								Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count

		1. Which best describes you?

		Seed dealer		10%				11%		2				10%		3				9%		3				2%		1				11%		4				24%		11				11%		2				0%		0

		Farmer		14%				26%		5				16%		5				19%		6				9%		4				6%		2				4%		2				0%		0				29%		5

		Crop Consultant		31%				11%		2				29%		9				41%		13				43%		20				28%		10				22%		10				44%		8				29%		5

		Industry Sales		21%				21%		4				3%		1				19%		6				26%		12				19%		7				31%		14				22%		4				29%		5

		Extension Agent		7%				11%		2				6%		2				0%		0				4%		2				14%		5				2%		1				11%		2				6%		1

		Other		17%				21%		4				35%		11				12%		4				15%		7				22%		8				16%		7				11%		2				6%		1

		Totals		100%				100%		19				100%		31				100%		32				100%		46				100%		36				100%		45				100%		18				100%		17



		2. Are you a CCA?

		Yes		55%				37%		7				50%		16				55%		18				73%		32				57%		20				52%		25				78%		14				38%		8

		No		45%				63%		12				50%		16				45%		15				27%		12				43%		15				48%		23				22%		4				62%		13

		Totals		100%				100%		19				100%		32				100%		33				100%		44				100%		35				100%		48				100%		18				100%		21



		3. Have you attended Agronomy Update Meetings before today?

		Yes		93%				100%		19				91%		30				91%		29				96%		43				86%		32				96%		46				94%		17				90%		18

		No		7%				0%		0				9%		3				9%		3				4%		2				14%		5				4%		2				6%		1				10%		2

		Totals		100%				100%		19				100%		33				100%		32				100%		45				100%		37				100%		48				100%		18				100%		20



		4. Where’s Dr. Conley?

		Working on a script for the CoolBean the Soybean movie		19%				16%		3				3%		1				31%		11				14%		6				26%		9				26%		10				19%		3				18%		3

		He never recovered from 2019		26%				21%		4				34%		10				23%		8				40%		17				9%		3				41%		16				31%		5				12%		2

		Writing research papers in Spanish		30%				42%		8				45%		13				29%		10				29%		12				32%		11				18%		7				19%		3				24%		4

		Behind door number 1		25%				21%		4				17%		5				17%		6				17%		7				32%		11				15%		6				31%		5				47%		8

		Totals		100%				100%		19				100%		29				100%		35				100%		42				100%		34				100%		39				100%		16				100%		17



		5. How tough of a year was 2019?

		Easy peasy		2%				0%		0				0%		0				3%		1				0%		0				0%		0				0%		0				0%		0				16%		3

		Never again!		16%				33%		6				7%		2				19%		7				16%		7				14%		5				15%		7				18%		3				5%		1

		I survived		63%				39%		7				86%		25				44%		16				70%		30				69%		24				65%		30				65%		11				63%		12

		I’m in therapy		19%				28%		5				7%		2				33%		12				14%		6				17%		6				20%		9				18%		3				16%		3

		Totals		100%				100%		18				100%		29				100%		36				100%		43				100%		35				100%		46				100%		17				100%		19



		6. When do you normally plant your soybeans?

		As early as soil conditions will allow (best answer)		41%				35%		6				32%		9				32%		10				38%		15				56%		14				54%		20				60%		9				24%		4

		When I’m done planting corn (not so good of an answer)		22%				29%		5				21%		6				29%		9				28%		11				12%		3				24%		9				7%		1				29%		5

		Simultaneously with my corn planting (good answer)		34%				29%		5				46%		13				26%		8				33%		13				32%		8				22%		8				33%		5				47%		8

		After a chance of frost (too late)		2%				6%		1				0%		0				13%		4				0%		0				0%		0				0%		0				0%		0				0%		0

		Totals		100%				100%		17				100%		28				100%		31				100%		39				100%		25				100%		37				100%		15				100%		17



		7. How much sulfur does a 60 bu/a crop remove in the grain?

		1 lb S/a		3%				5%		1				3%		1				9%		3				0%		0				7%		2				0%		0				0%		0				0%		0

		5 lbs S/a		14%				16%		3				27%		8				15%		5				10%		4				11%		3				11%		5				7%		1				12%		2

		10 lbs S/a		27%				32%		6				30%		9				24%		8				29%		12				30%		8				30%		14				13%		2				31%		5

		15 lbs S/a		28%				26%		5				27%		8				24%		8				33%		14				15%		4				34%		16				27%		4				38%		6

		20 lbs S/a		21%				21%		4				13%		4				21%		7				26%		11				26%		7				11%		5				40%		6				12%		2

		25 lbs S/a		7%				0%		0				0%		0				6%		2				2%		1				11%		3				15%		7				13%		2				6%		1

		Totals		100%				100%		19				100%		30				100%		33				100%		42				100%		27				100%		47				100%		15				100%		16



		8. What sulfur source do you use?

		AMS		43%				47%		8				61%		11				41%		14				34%		14				46%		13				62%		26				35%		6				20%		4

		Gypsum CaSO4		26%				12%		2				17%		3				21%		7				22%		9				32%		9				17%		7				35%		6				50%		10

		Elemental sulfur		8%				6%		1				11%		2				12%		4				2%		1				4%		1				5%		2				12%		2				15%		3

		ATS		2%				6%		1				0%		0				6%		2				0%		0				0%		0				2%		1				0%		0				0%		0

		Other source		8%				6%		1				0%		0				6%		2				22%		9				14%		4				7%		3				0%		0				5%		1

		I don’t apply sulfur		14%				24%		4				11%		2				15%		5				20%		8				4%		1				7%		3				18%		3				10%		2

		Totals		100%				100%		17				100%		18				100%		34				100%		41				100%		28				100%		42				100%		17				100%		20



		9. Do you use cover crops with your soybean system

		I have tried ‘planting green’ and will never ever do it again		5%				7%		1				4%		1				6%		2				5%		2				8%		2				6%		2				0%		0				0%		0

		I love ‘planting green’ and recommend it		12%				0%		0				12%		3				6%		2				13%		5				17%		4				17%		6				18%		3				12%		2

		I have had mixed results with ‘planting green’		36%				33%		5				31%		8				30%		10				50%		19				29%		7				47%		17				29%		5				38%		6

		I want to learn about ‘planting green’		40%				53%		8				46%		12				55%		18				26%		10				46%		11				17%		6				35%		6				44%		7

		I only ‘plant green’ for corn		8%				7%		1				8%		2				3%		1				5%		2				0%		0				14%		5				18%		3				6%		1

		Totals		100%				100%		15				100%		26				100%		33				100%		38				100%		24				100%		36				100%		17				100%		16



		10. If you plant green, when do you terminate?

		With my normal burndown or pre-emerge >2 weeks before planting		18%				33%		2				0%		0				18%		3				14%		5				18%		4				33%		12				7%		1				22%		2

		1-2 weeks before planting		23%				17%		1				10%		1				35%		6				23%		8				14%		3				25%		9				27%		4				33%		3

		0-1 week before planting		17%				17%		1				10%		1				18%		3				20%		7				27%		6				17%		6				27%		4				0%		0

		At planting		14%				0%		0				30%		3				18%		3				23%		8				5%		1				8%		3				13%		2				11%		1

		Up to 1 week after planting		21%				0%		0				40%		4				12%		2				20%		7				27%		6				11%		4				27%		4				33%		3

		More than 1 week after planting		7%				33%		2				10%		1				0%		0				0%		0				9%		2				6%		2				0%		0				0%		0

		Totals		100%				100%		6				100%		10				100%		17				100%		35				100%		22				100%		36				100%		15				100%		9



		11. Do you grow wheat?

		I don’t grow any wheat		36%				41%		7				30%		7				25%		7				5%		2				39%		9				59%		22				62%		10				26%		5

		I didn’t get my wheat planted last fall		21%				6%		1				0%		0				29%		8				71%		27				26%		6				14%		5				12%		2				11%		2

		I want to learn about wheat		7%				12%		2				13%		3				0%		0				0%		0				13%		3				3%		1				6%		1				11%		2

		I planted all my wheat and I’m hopeful it will survive the winter		24%				18%		3				39%		9				43%		12				16%		6				17%		4				3%		1				12%		2				47%		9

		Corn and soybeans seem like a better option		11%				24%		4				17%		4				4%		1				8%		3				4%		1				22%		8				6%		1				5%		1

		Totals		100%				100%		17				100%		23				100%		28				100%		38				100%		23				100%		37				100%		16				100%		19
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2020 AU Meetings

		2020 Agronomy Update Meetings

				Average				Janesville						Deforest						Fond du Lac						Kimberly						Wausau						Eau Claire						Sparta						Darlington

								Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count				Percent		Count

		1. Which best describes you?

		Seed dealer		10%				11%		2				10%		3				9%		3				2%		1				11%		4				24%		11				11%		2				0%		0

		Farmer		14%				26%		5				16%		5				19%		6				9%		4				6%		2				4%		2				0%		0				29%		5

		Crop Consultant		31%				11%		2				29%		9				41%		13				43%		20				28%		10				22%		10				44%		8				29%		5

		Industry Sales		21%				21%		4				3%		1				19%		6				26%		12				19%		7				31%		14				22%		4				29%		5

		Extension Agent		7%				11%		2				6%		2				0%		0				4%		2				14%		5				2%		1				11%		2				6%		1

		Other		17%				21%		4				35%		11				12%		4				15%		7				22%		8				16%		7				11%		2				6%		1

		Totals		100%				100%		19				100%		31				100%		32				100%		46				100%		36				100%		45				100%		18				100%		17



		2. Are you a CCA?

		Yes		55%				37%		7				50%		16				55%		18				73%		32				57%		20				52%		25				78%		14				38%		8

		No		45%				63%		12				50%		16				45%		15				27%		12				43%		15				48%		23				22%		4				62%		13

		Totals		100%				100%		19				100%		32				100%		33				100%		44				100%		35				100%		48				100%		18				100%		21



		3. Have you attended Agronomy Update Meetings before today?

		Yes		93%				100%		19				91%		30				91%		29				96%		43				86%		32				96%		46				94%		17				90%		18

		No		7%				0%		0				9%		3				9%		3				4%		2				14%		5				4%		2				6%		1				10%		2

		Totals		100%				100%		19				100%		33				100%		32				100%		45				100%		37				100%		48				100%		18				100%		20



		4. Where’s Dr. Conley?

		Working on a script for the CoolBean the Soybean movie		19%				16%		3				3%		1				31%		11				14%		6				26%		9				26%		10				19%		3				18%		3

		He never recovered from 2019		26%				21%		4				34%		10				23%		8				40%		17				9%		3				41%		16				31%		5				12%		2

		Writing research papers in Spanish		30%				42%		8				45%		13				29%		10				29%		12				32%		11				18%		7				19%		3				24%		4

		Behind door number 1		25%				21%		4				17%		5				17%		6				17%		7				32%		11				15%		6				31%		5				47%		8

		Totals		100%				100%		19				100%		29				100%		35				100%		42				100%		34				100%		39				100%		16				100%		17



		5. How tough of a year was 2019?

		Easy peasy		2%				0%		0				0%		0				3%		1				0%		0				0%		0				0%		0				0%		0				16%		3

		Never again!		16%				33%		6				7%		2				19%		7				16%		7				14%		5				15%		7				18%		3				5%		1

		I survived		63%				39%		7				86%		25				44%		16				70%		30				69%		24				65%		30				65%		11				63%		12

		I’m in therapy		19%				28%		5				7%		2				33%		12				14%		6				17%		6				20%		9				18%		3				16%		3

		Totals		100%				100%		18				100%		29				100%		36				100%		43				100%		35				100%		46				100%		17				100%		19



		6. When do you normally plant your soybeans?

		As early as soil conditions will allow (best answer)		41%				35%		6				32%		9				32%		10				38%		15				56%		14				54%		20				60%		9				24%		4

		When I’m done planting corn (not so good of an answer)		22%				29%		5				21%		6				29%		9				28%		11				12%		3				24%		9				7%		1				29%		5

		Simultaneously with my corn planting (good answer)		34%				29%		5				46%		13				26%		8				33%		13				32%		8				22%		8				33%		5				47%		8

		After a chance of frost (too late)		2%				6%		1				0%		0				13%		4				0%		0				0%		0				0%		0				0%		0				0%		0

		Totals		100%				100%		17				100%		28				100%		31				100%		39				100%		25				100%		37				100%		15				100%		17



		7. How much sulfur does a 60 bu/a crop remove in the grain?

		1 lb S/a		3%				5%		1				3%		1				9%		3				0%		0				7%		2				0%		0				0%		0				0%		0

		5 lbs S/a		14%				16%		3				27%		8				15%		5				10%		4				11%		3				11%		5				7%		1				12%		2

		10 lbs S/a		27%				32%		6				30%		9				24%		8				29%		12				30%		8				30%		14				13%		2				31%		5

		15 lbs S/a		28%				26%		5				27%		8				24%		8				33%		14				15%		4				34%		16				27%		4				38%		6

		20 lbs S/a		21%				21%		4				13%		4				21%		7				26%		11				26%		7				11%		5				40%		6				12%		2

		25 lbs S/a		7%				0%		0				0%		0				6%		2				2%		1				11%		3				15%		7				13%		2				6%		1

		Totals		100%				100%		19				100%		30				100%		33				100%		42				100%		27				100%		47				100%		15				100%		16



		8. What sulfur source do you use?

		AMS		43%				47%		8				61%		11				41%		14				34%		14				46%		13				62%		26				35%		6				20%		4

		Gypsum CaSO4		26%				12%		2				17%		3				21%		7				22%		9				32%		9				17%		7				35%		6				50%		10

		Elemental sulfur		8%				6%		1				11%		2				12%		4				2%		1				4%		1				5%		2				12%		2				15%		3

		ATS		2%				6%		1				0%		0				6%		2				0%		0				0%		0				2%		1				0%		0				0%		0

		Other source		8%				6%		1				0%		0				6%		2				22%		9				14%		4				7%		3				0%		0				5%		1

		I don’t apply sulfur		14%				24%		4				11%		2				15%		5				20%		8				4%		1				7%		3				18%		3				10%		2

		Totals		100%				100%		17				100%		18				100%		34				100%		41				100%		28				100%		42				100%		17				100%		20



		9. Do you use cover crops with your soybean system

		I have tried ‘planting green’ and will never ever do it again		5%				7%		1				4%		1				6%		2				5%		2				8%		2				6%		2				0%		0				0%		0

		I love ‘planting green’ and recommend it		12%				0%		0				12%		3				6%		2				13%		5				17%		4				17%		6				18%		3				12%		2

		I have had mixed results with ‘planting green’		36%				33%		5				31%		8				30%		10				50%		19				29%		7				47%		17				29%		5				38%		6

		I want to learn about ‘planting green’		40%				53%		8				46%		12				55%		18				26%		10				46%		11				17%		6				35%		6				44%		7

		I only ‘plant green’ for corn		8%				7%		1				8%		2				3%		1				5%		2				0%		0				14%		5				18%		3				6%		1

		Totals		100%				100%		15				100%		26				100%		33				100%		38				100%		24				100%		36				100%		17				100%		16



		10. If you plant green, when do you terminate?

		With my normal burndown or pre-emerge >2 weeks before planting		18%				33%		2				0%		0				18%		3				14%		5				18%		4				33%		12				7%		1				22%		2

		1-2 weeks before planting		23%				17%		1				10%		1				35%		6				23%		8				14%		3				25%		9				27%		4				33%		3

		0-1 week before planting		17%				17%		1				10%		1				18%		3				20%		7				27%		6				17%		6				27%		4				0%		0

		At planting		14%				0%		0				30%		3				18%		3				23%		8				5%		1				8%		3				13%		2				11%		1

		Up to 1 week after planting		21%				0%		0				40%		4				12%		2				20%		7				27%		6				11%		4				27%		4				33%		3

		More than 1 week after planting		7%				33%		2				10%		1				0%		0				0%		0				9%		2				6%		2				0%		0				0%		0

		Totals		100%				100%		6				100%		10				100%		17				100%		35				100%		22				100%		36				100%		15				100%		9



		11. Do you grow wheat?

		I don’t grow any wheat		36%				41%		7				30%		7				25%		7				5%		2				39%		9				59%		22				62%		10				26%		5

		I didn’t get my wheat planted last fall		21%				6%		1				0%		0				29%		8				71%		27				26%		6				14%		5				12%		2				11%		2

		I want to learn about wheat		7%				12%		2				13%		3				0%		0				0%		0				13%		3				3%		1				6%		1				11%		2

		I planted all my wheat and I’m hopeful it will survive the winter		24%				18%		3				39%		9				43%		12				16%		6				17%		4				3%		1				12%		2				47%		9

		Corn and soybeans seem like a better option		11%				24%		4				17%		4				4%		1				8%		3				4%		1				22%		8				6%		1				5%		1

		Totals		100%				100%		17				100%		23				100%		28				100%		38				100%		23				100%		37				100%		16				100%		19
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Rye Cover Crop Treatments
State Location Rye Cover 

Crop Planting 
Date

60 lbs/a

Early 
Termination

(T1)

At Plant 
Termination

(T2)

Late 
Termination

(T3)

Wisconsin Arlington Sept. 25th April 24th May 14th May 20th

Planted May 14, 2019, all termination with glyphosate
Variety: Renk RS204NX, untreated, 140,000 seeds/acre
Previous crop: Corn silage



Cover Crop Characteristics by Location

State Location Cover Crop 
Planting 

Date

Early 
Termination

(T1)

At Plant 
Termination

(T2)

Late 
Termination

(T3)

Nebraska

Ithaca Sept. 24th April 19th May 2nd May 6th

Pilger Nov. 19th May 1st May 17th May 23rd

Plymouth Nov. 21st April 23rd May 14th May 20th

Sargent Nov. 20th May 16th June 7th June 12th

Waverly Nov. 16th April 23rd May 14th May 22nd

Wisconsin Arlington Sept. 25th April 24th May 14th May 20th





Precision Tillage Technology 
Sabre Tooth Planter Disc Opener











Rye Cover Crop Extended Leaf Height



Rye Cover Crop Biomass





Pitfall Trap
Spiders



Pitfall Trap
Millipedes - Traps placed at V2 for 3 days



Pitfall Trap
Beetles – Traps placed at V2 for 3 days



• Many farmers believe that cover crops are part of the problem
• Cover crops can be helpful in the fight against slugs
• Cover crops can help diversify rotations and will promote better populations 

of beneficial arthropods, which in turn can help control
• Some farmers plant green to help with their slug challenges
• Slugs prefer the dying cover crop, often cereal rye, over the growing cash 

crop
• Fostering improved, natural-enemy populations, particularly ground beetles 

helps suppress slug populations 
• Natural enemy populations can be suppressed by insecticide use, including 

seeds treated with insecticides

Slugs
#1 question I get
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Map

		North Central Soybean Research Program: Cover Crop Project

		Expt. 19040

		Arlington Agricultural Research Station

		Field:				619		Field size:		300' N-S

		Previous crop:				Corn silage				550' E-W

		Rye variety:				Guardian				3.79 acres

		Planting rate:				65 lbs/a		Plot Size:		70' x 110'

		Planting date:				Sept. 25, 2018		Plant bearing:		270.4

								Alley bearing:		180.4



		Soybean variety:				Renk RS207NX Untreated				Herbicide

		Planting date:				14-May-19				32 fl oz/a Roundup+AMS @15 gpa

		Row spacing:				30"				Each timing = 0.71 acres

		Planting rate:				140000 seeds/a

		Harvest date:				11-Oct-19

		Treatments		Termination timing

		1		No rye						NO Long Residual Herbicides

		2		14 to 12 days prior						Vegetables in 2020

		3		At planting

		4		5 to 7 days after

								North

				15' alley

		Row Direction		10' border		401		402		403		404		15' border				535

						3		2		1		4				110'

						At planting		14 to 12 days prior		No rye		5 to 7 days after						425

						25' Alley

						301		302		303		304						400

						1		4		2		3				110'

						No rye		5 to 7 days after		14 to 12 days prior		At planting						290

						25' Alley

						201		202		203		204						265

						2		3		4		1				110'

						14 to 12 days prior		At planting		5 to 7 days after		No rye						155

						25' Alley

		Plot				101		102		103		104						130

		Treatment#				4		3		2		1				110'

		Termination				5 to 7 days after		At planting		14 to 12 days prior		No rye						20

				20' Alley

						70'		70'		70'		70'						0

				0		1 2 3 4 5 6 7 		8 9 10 11 12 13 14		15 16 17 18 19 20 21		 22 23 24 25 2627 28 		29		30





		Expt.				Plot		Rep		Treatment		TreatName				Rand

		19040				101		1		4		5 to 7 days after				0.0103

		19040				102		1		3		At planting				0.6025

		19040				103		1		2		14 to 12 days prior				0.7557

		19040				104		1		1		No rye				0.5024

		19040				201		2		2		14 to 12 days prior				0.6954

		19040				202		2		3		At planting				0.5801

		19040				203		2		4		5 to 7 days after				0.0648

		19040				204		2		1		No rye				0.1708

		19040				301		3		1		No rye				0.4724

		19040				302		3		4		5 to 7 days after				0.2324

		19040				303		3		2		14 to 12 days prior				0.6616

		19040				304		3		3		At planting				0.9253

		19040				401		4		3		At planting				0.5668

		19040				402		4		2		14 to 12 days prior				0.7447

		19040				403		4		1		No rye				0.8809

		19040				404		4		4		5 to 7 days after				0.5396





Master Sheet

		Tabs		Grant Steps

		Field Site Characteristcs		1,2,3,4,5,6,7

		Cover Crop Biomass		3,4,5

		Cover Crop Extended Leaf Height		3,4,5

		Invertebrate Defoliation		6

		Pitfall Data		6

		Soybean Yield		7

		Protocol

		Collaborators

		Shawn Conley		spconley@wisc.edu

		Louis Hesler		Louis.Hesler@ARS.USDA.GOV

		Shannon Osborne		Shannon.Osborne@ars.usda.gov 

		Thomas Hunt		thunt2@unl.edu

		Bruce Potter		bpotter@umn.edu

		Kevin Rice		ricekev@missouri.edu

		Kelley Tilmon		Tilmon.1@osu.edu

		Nick Seiter		nseiter@illinois.edu

		Robert Wright		rwright2@unl.edu

		***Duplicate sheets as necessary for multiple locations within a state.
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Protocol





WI Field Entry Data

		Data Entry Sheet - Cover Crop Field Characteristics

				Location				WI ARLINGTON

		1		Previous Crop				Corn (silage)

		2		Cover Crop Variety				Guardian rye

		2		CC Planting Date				25-Sep-18

		2		CC Planting Method				Drill at 7.5" row spacing

		2		CC Planting Population				65 lbs/a

		3		Termination Date 1 (4,5)				24-Apr-19

		3		Termination Date 2 (4,5)				14-May-19

		3		Termination Date 3 (4,5)				20-May-19

		3		Termination Method/Rate				glyphosate 32 fl oz/a

		Soybean 
Characteristics		Date of Planting				14-May-19

				Planting Rate				140,000 seeds/a

				Maturity Group				RS207NX Untreated

				Row Width				30"

		6		Pitfall Trap Deployment Date				19-Jun-19

		6		Damage Assessment Date				19-Jun-19

		7		Soybean Harvest Date				10-Oct-19



Cover Crop
Planting



Cover Crop Biomass.Height

		NCSRP Cover Crop 2018-19

		Location		Plot		Rep		Term		Date		Soybean
Stage		Plant Height (cm)						Biomass (38 x 61 cm)								Observations

														1		2		3		Rye (g)		Weeds (g)		Rye (g)		Weeds (g)

		Arlington, WI		104		1		1		-		-		-		-		-		-		-		-		-

		Arlington, WI		204		2		1		-		-		-		-		-		-		-		-		-

		Arlington, WI		301		3		1		-		-		-		-		-		-		-		-		-

		Arlington, WI		403		4		1		-		-		-		-		-		-		-		-		-

		Arlington, WI		103		1		2		24-Apr-19		-		18		15		20		16.4		0		18.2		0		rye at very variable height

		Arlington, WI		201		2		2		24-Apr-19		-		15		16		17		15.1		0		25.0		0		throughout study

		Arlington, WI		303		3		2		24-Apr-19		-		20		18		19		16.8		0		17.8		0		coming out of

		Arlington, WI		402		4		2		24-Apr-19		-		20		19		16		24.6		0		12.3		0		a harsh winter

		Arlington, WI		102		1		3		14-May-19		-		22		50		29		42.0		0		35.4		0

		Arlington, WI		202		2		3		14-May-19		-		24		29		47		18.3		0		58.3		0

		Arlington, WI		304		3		3		14-May-19		-		47		30		41		27.4		0		51.6		0

		Arlington, WI		401		4		3		14-May-19		-		55		34		41		25.1		0		73.8		0

		Arlington, WI		101		1		4		20-May-19		-		63		71		59		33.7		0		46.1		0		partial winterkill flooding

		Arlington, WI		203		2		4		20-May-19		-		68		75		60		67.4		0		46.7		0

		Arlington, WI		302		3		4		20-May-19		-		55		66		67		67.2		0		47.5		0

		Arlington, WI		404		4		4		20-May-19		-		60		55		70		60.1		0		26.1		0





Invertebrate Defoliation

		NCSRP Cover Crop 2018-19

														Area 1										Area 2

		Location		Plot		Rep		Term		Date		Soybean
Stage		Stand cts = 2 rows x 5'						Insect damage				Stand cts = 2 rows x 5'						Insect damage				Observations

														Stand Count		Population (ppa)		Insect counts		% Incidence		% Severity		Stand Count		Population (ppa)		Insect counts		% Incidence		% Severity

		Arlington, WI		101		1		4		19-Jun		V2		80		139.4		0		0		0		90		156.8		3		2		2

		Arlington, WI		102		1		3		19-Jun		V2		71		123.7		2		5		1		79		137.6		0		0		0

		Arlington, WI		103		1		2		19-Jun		V2		73		127.2		0		0		0		79		137.6		0		0		0

		Arlington, WI		104		1		1		19-Jun		V2		86		149.8		0		0		0		87		151.6		3		2		2

		Arlington, WI		201		2		2		19-Jun		V2		81		141.1		0		5		1		86		149.8		0		5		1

		Arlington, WI		202		2		3		19-Jun		V2		79		137.6		4		0		0		86		149.8		2		0		0

		Arlington, WI		203		2		4		19-Jun		V2		85		148.1		0		0		0		80		139.4		0		0		0

		Arlington, WI		204		2		1		19-Jun		V2		88		153.3		0		0		0		83		144.6		0		2		2

		Arlington, WI		301		3		1		19-Jun		V2		82		142.9		2		2		1		85		148.1		2		0		0

		Arlington, WI		302		3		4		19-Jun		V2		82		142.9		0		0		0		83		144.6		0		2		2

		Arlington, WI		303		3		2		19-Jun		V2		83		144.6		0		0		0		80		139.4		2		0		0

		Arlington, WI		304		3		3		19-Jun		V2		74		128.9		1		2		1		78		135.9		0		2		2

		Arlington, WI		401		4		3		19-Jun		V2		66		115.0		0		5		2		72		125.5		1		0		0

		Arlington, WI		402		4		2		19-Jun		V2		78		135.9		1		0		0		85		148.1		0		0		0

		Arlington, WI		403		4		1		19-Jun		V2		86		149.8		0		0		0		81		141.1		1		2		2

		Arlington, WI		404		4		4		19-Jun		V2		79		137.6		1		2		1		83		144.6		1		2		1







Pitfall Data

		NCSRP Cover Crop 2018-19

		Location		Plot #		Rep		Term		Carabidae		Staphylinidae		Elateridae		Nitidulidae		Histeridae		Coccinellidae		Scarabaeidae		Curculionidae		Pentaomidae		Geocoridae		Spiders		Milipede		Centipede		Notes

		Arlington, WI		101		1		4		21		4		3		2		0		1*		0		0		0		0		4		0		0		*larva

		Arlington, WI		102		1		3		18		0		3		4		0		0		0		0		0		0		8		0		0

		Arlington, WI		103		1		2		30		0		1		0		0		0		0		0		0		0		0		6		0

		Arlington, WI		104		1		1		1		0		2		1		0		1*		0		0		0		0		7		4		0		*larva

		Arlington, WI		201		2		2		15		0		0		1		0		0		0		0		0		0		3		3		0

		Arlington, WI		202		2		3		31		3		0		2		0		0		0		0		0		0		8		4		0

		Arlington, WI		203		2		4		32		0		0		1		0		1*		0		0		0		0		3		1		0

		Arlington, WI		204		2		1		18		1		6		0		0		0		0		0		0		0		1		1		0

		Arlington, WI		301		3		1		19		0		9		3		0		0		0		0		0		0		2		0		0

		Arlington, WI		302		3		4		15		0		2		0		0		0		0		0		0		0		7		3		0

		Arlington, WI		303		3		2		27		1		1		0		0		0		0		0		0		0		6		6		0

		Arlington, WI		304		3		3		30		1		3		4		0		0		0		0		0		0		8		3		0

		Arlington, WI		401		4		3		10		1		3		6		0		0		0		0		0		0		2		3		0

		Arlington, WI		402		4		2		32		0		3		1		0		0		0		0		0		0		3		3		0

		Arlington, WI		403		4		1		15		1		1		0		0		0		0		0		0		0		1		0		0

		Arlington, WI		404		4		4		5		0		0		2		0		0		0		0		0		0		2		3		0







Soybean Yield

		NCSRP Cover Crop 2018-19

		Location		Plot		Rep		Term		Plot weight (lbs)		% Moisture		Yield (bu/a)		Observations



		Arlington, WI		101		1		5 to 7 days after		48.1		14.0		65.1

		Arlington, WI		102		1		At planting		49.6		13.9		67.2

		Arlington, WI		103		1		14 to 12 days prior		51.4		13.4		70.0

		Arlington, WI		104		1		No rye		48.8		13.4		66.5

		Arlington, WI		201		2		14 to 12 days prior		49.4		13.8		67.1

		Arlington, WI		202		2		At planting		48.6		13.9		65.9

		Arlington, WI		203		2		5 to 7 days after		49.1		13.8		66.6

		Arlington, WI		204		2		No rye		48.9		13.6		66.5

		Arlington, WI		301		3		No rye		49.9		14.1		67.4

		Arlington, WI		302		3		5 to 7 days after		49.7		14.1		67.2

		Arlington, WI		303		3		14 to 12 days prior		50.5		14.0		68.4

		Arlington, WI		304		3		At planting		50.6		13.7		68.8

		Arlington, WI		401		4		At planting		52.6		14.3		71.0

		Arlington, WI		402		4		14 to 12 days prior		49.7		14.1		67.2

		Arlington, WI		403		4		No rye		50.4		13.9		68.3

		Arlington, WI		404		4		5 to 7 days after		50.1		13.7		68.1





Yields

		103		1		14 to 12 days prior		51.35		13.4		70.0164098894

		201		2		14 to 12 days prior		49.42		13.8		67.0735828237												Treatment		Yield

		303		3		14 to 12 days prior		50.53		14		68.4209733247												No rye		67.1915991542

		402		4		14 to 12 days prior		49.72		14.1		67.2458956409		68.1892154196										14 to 12 days prior		68.1892154196

		101		1		5 to 7 days after		48.11		14		65.1441327261												At planting		68.2237008133

		203		2		5 to 7 days after		49.08		13.8		66.6121296031												5 to 7 days after		66.7660011386

		302		3		5 to 7 days after		49.71		14.1		67.2323707222

		404		4		5 to 7 days after		50.1		13.7		68.0753715029		66.7660011386

		102		1		At planting		49.6		13.9		67.2397865973

		202		2		At planting		48.63		13.9		65.9248149642

		304		3		At planting		50.6		13.7		68.7547664281

		401		4		At planting		52.6		14.3		70.9754352635		68.2237008133

		104		1		No rye		48.76		13.4		66.4849103448

		204		2		No rye		48.92		13.6		66.5490238126

		301		3		No rye		49.85		14.1		67.4217195836

		403		4		No rye		50.39		13.9		68.3107428757		67.1915991542



Yield	

No rye	14 to 12 days prior	At planting	5 to 7 days after	67.191599154196481	68.189215419648662	68.223700813272586	66.766001138581657	Rye termination





Yield (bu/a)









Labels

		Expt		Plot		Treatment		TreatName		Biomass		Specie		Concat

		19040		101		4		5 to 7 days after		Sub1		Weeds		19040-101-Sub1-Weeds

		19040		102		3		At planting		Sub1		Weeds		19040-102-Sub1-Weeds

		19040		103		2		14 to 12 days prior		Sub1		Weeds		19040-103-Sub1-Weeds

		19040		104		1		No rye		Sub1		Weeds		19040-104-Sub1-Weeds

		19040		201		2		14 to 12 days prior		Sub1		Weeds		19040-201-Sub1-Weeds

		19040		202		3		At planting		Sub1		Weeds		19040-202-Sub1-Weeds

		19040		203		4		5 to 7 days after		Sub1		Weeds		19040-203-Sub1-Weeds

		19040		204		1		No rye		Sub1		Weeds		19040-204-Sub1-Weeds

		19040		301		1		No rye		Sub1		Weeds		19040-301-Sub1-Weeds

		19040		302		4		5 to 7 days after		Sub1		Weeds		19040-302-Sub1-Weeds

		19040		303		2		14 to 12 days prior		Sub1		Weeds		19040-303-Sub1-Weeds

		19040		304		3		At planting		Sub1		Weeds		19040-304-Sub1-Weeds

		19040		401		3		At planting		Sub1		Weeds		19040-401-Sub1-Weeds

		19040		402		2		14 to 12 days prior		Sub1		Weeds		19040-402-Sub1-Weeds

		19040		403		1		No rye		Sub1		Weeds		19040-403-Sub1-Weeds

		19040		404		4		5 to 7 days after		Sub1		Weeds		19040-404-Sub1-Weeds

		19040		101		4		5 to 7 days after		Sub1		Rye		19040-101-Sub1-Rye

		19040		102		3		At planting		Sub1		Rye		19040-102-Sub1-Rye

		19040		103		2		14 to 12 days prior		Sub1		Rye		19040-103-Sub1-Rye

		19040		104		1		No rye		Sub1		Rye		19040-104-Sub1-Rye

		19040		201		2		14 to 12 days prior		Sub1		Rye		19040-201-Sub1-Rye

		19040		202		3		At planting		Sub1		Rye		19040-202-Sub1-Rye

		19040		203		4		5 to 7 days after		Sub1		Rye		19040-203-Sub1-Rye

		19040		204		1		No rye		Sub1		Rye		19040-204-Sub1-Rye

		19040		301		1		No rye		Sub1		Rye		19040-301-Sub1-Rye

		19040		302		4		5 to 7 days after		Sub1		Rye		19040-302-Sub1-Rye

		19040		303		2		14 to 12 days prior		Sub1		Rye		19040-303-Sub1-Rye

		19040		304		3		At planting		Sub1		Rye		19040-304-Sub1-Rye

		19040		401		3		At planting		Sub1		Rye		19040-401-Sub1-Rye

		19040		402		2		14 to 12 days prior		Sub1		Rye		19040-402-Sub1-Rye

		19040		403		1		No rye		Sub1		Rye		19040-403-Sub1-Rye

		19040		404		4		5 to 7 days after		Sub1		Rye		19040-404-Sub1-Rye

		19040		101		4		5 to 7 days after		Sub2		Weeds		19040-101-Sub2-Weeds

		19040		102		3		At planting		Sub2		Weeds		19040-102-Sub2-Weeds

		19040		103		2		14 to 12 days prior		Sub2		Weeds		19040-103-Sub2-Weeds

		19040		104		1		No rye		Sub2		Weeds		19040-104-Sub2-Weeds

		19040		201		2		14 to 12 days prior		Sub2		Weeds		19040-201-Sub2-Weeds

		19040		202		3		At planting		Sub2		Weeds		19040-202-Sub2-Weeds

		19040		203		4		5 to 7 days after		Sub2		Weeds		19040-203-Sub2-Weeds

		19040		204		1		No rye		Sub2		Weeds		19040-204-Sub2-Weeds

		19040		301		1		No rye		Sub2		Weeds		19040-301-Sub2-Weeds

		19040		302		4		5 to 7 days after		Sub2		Weeds		19040-302-Sub2-Weeds

		19040		303		2		14 to 12 days prior		Sub2		Weeds		19040-303-Sub2-Weeds

		19040		304		3		At planting		Sub2		Weeds		19040-304-Sub2-Weeds

		19040		401		3		At planting		Sub2		Weeds		19040-401-Sub2-Weeds

		19040		402		2		14 to 12 days prior		Sub2		Weeds		19040-402-Sub2-Weeds

		19040		403		1		No rye		Sub2		Weeds		19040-403-Sub2-Weeds

		19040		404		4		5 to 7 days after		Sub2		Weeds		19040-404-Sub2-Weeds

		19040		101		4		5 to 7 days after		Sub2		Rye		19040-101-Sub2-Rye

		19040		102		3		At planting		Sub2		Rye		19040-102-Sub2-Rye

		19040		103		2		14 to 12 days prior		Sub2		Rye		19040-103-Sub2-Rye

		19040		104		1		No rye		Sub2		Rye		19040-104-Sub2-Rye

		19040		201		2		14 to 12 days prior		Sub2		Rye		19040-201-Sub2-Rye

		19040		202		3		At planting		Sub2		Rye		19040-202-Sub2-Rye

		19040		203		4		5 to 7 days after		Sub2		Rye		19040-203-Sub2-Rye

		19040		204		1		No rye		Sub2		Rye		19040-204-Sub2-Rye

		19040		301		1		No rye		Sub2		Rye		19040-301-Sub2-Rye

		19040		302		4		5 to 7 days after		Sub2		Rye		19040-302-Sub2-Rye

		19040		303		2		14 to 12 days prior		Sub2		Rye		19040-303-Sub2-Rye

		19040		304		3		At planting		Sub2		Rye		19040-304-Sub2-Rye

		19040		401		3		At planting		Sub2		Rye		19040-401-Sub2-Rye

		19040		402		2		14 to 12 days prior		Sub2		Rye		19040-402-Sub2-Rye

		19040		403		1		No rye		Sub2		Rye		19040-403-Sub2-Rye

		19040		404		4		5 to 7 days after		Sub2		Rye		19040-404-Sub2-Rye
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Cover Crop

@ Rye following corn

@ Termination: Glyphosate
Measurements

@ Cover crop biomass

@ Extended leaf height

@ Plant damage assessment
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. Sites

a. On producer field or research station (up to collaborator)

b. Number of sites is up to the collaborator

c. No till or conventional tillage system

d. Previous crop: what is regionally appropriate before transitioning to soybeans

(i.e., corn in Nebraska)

. Cover crop planting

a. Date planted

b. Drilled or broadcast

c. Seeding rate: geographically appropriate (i.e., 80 Ibs/acre in Nebraska)

d. Cover Crop Species: All collaborators agreed on rye, cultivar should be
recorded

. Soybean planting

a. Seeding rate (regionally appropriate)
b. Row spacing (15”, 20” or 30”)
c. Any pesticides applied by grower (on-farm projects)

. Study Design

a. Randomized complete block design or RCDB in field length strips
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b. Target: 6 reps, minimum of 4 reps
c. Plot Size: 30-ft X 30-ft minimum
d. Treatments
i. Rye Cover Crop: three termination timings relative to soybeans
(+=before soybean planting, - = after soybeans planted)
1. +14to +12 days prior
2. +1to 0day to at plant
3. -5to -7 days after planting (if possible, prior to emergence to
meet NRCS termination guidelines)
ii. No Cover Crop (might not be possible for on-farm study sites, could
spray this out two-weeks after planting in the fall)
e. Herbicide: RoundUp 32 oz/acre, AMS, 15 gallons per acre of water
i. Suggestion: Coarse to very coarse droplet size to avoid drift issues
5. Cover Crop Sampling
a. Biomass prior to termination date (2 subsamples per plot)
i. Area per sample: 1-ft x 2-ft (weight in grams)
ii. Collect all biomass including weeds (separate weeds / cover crop)
iii. Oven dry and weigh samples
b. Extended leaf height of cover crop (3 measurements/plot) (cm)
c. Assess cover crop death
i. 1st Assessment: Photograph plots during soybean planting document
death of 1st termination date
ii. 2nd Assessment: During V1/V2
6. Insect Sampling
a. Visual assessment at V1/V2 (Area: 15ft of row for 2 rows?)
i. Insect counts
ii. Defoliation (frequency and severity)
iii. Soybean stand counts (17.5-ft)
b. Pitfall traps at V1/V2 with 5 days of exposure
i. Diameter of cups (4%”)
ii. One per plot
iii. Placed near the center of the plot
7. Collect Yields
a. Differs between on-farm and research station
b. Hand harvest: two 17.5-ft rows (only if applicable due to equipment logistics or
availability)
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Regional Soybean Yield
Rye Cover Crop



Wisconsin Cropping Systems
Weed Science Program

• Cover Crop Planting: Drilled at 60 lbs/acre in 
October 2018

• Soybean planting: May 23, 2019



Soybean CC Biomass

Cereal rye cover crop biomass at termination for early (May 7), plant (May 23), and late termination (June 6) timings.



Soybean Yield

Tillage (Till), no-till (NT)
Early cover crop termination (NT+CCET)
Plant cover crop termination (NT+CCPT)
Forage harvest cover crop termination (NT+CCFH)
Late cover crop termination (NT+CCLT)





Termination options

• Herbicide
• Roller crimper
• Organic

– Roller crimp at anthesis
– Plant directly into boot 

stage rye fb roller crimp 2-3 
weeks later

• Forage harvest
• Mowing



Conclusions

• Cover crop termination timing in 
corn can affect nitrogen 
management 

• Cover crops may not increase 
soybean yields, but they are not 
detrimental (2-2019 UW Studies)

• Allow as much biomass to 
accumulate as possible for weed 
control

• A burndown rate of glyphosate is 
plenty to terminate rye and should 
be applied during actively growing 
conditions (hard to achieve if trying 
to terminate early) 



• Objectives: 

– Connect management practices to 
four common soil health 
measurements.

– Explore the relationship between 
soil health measurements and 
soybean yield.

• Requirements: spring soil sampling, field 
history survey, report yields.

Do you grow soybeans? 
Are you interested in soil health?

Contact Lindsay Chamberlain
Email: lachamberlai@wisc.edu

Phone: 585-815-3185

mailto:lachamberlai@wisc.edu


www.coolbean.info

@badgerbean
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