From: Soil & Water Conservation Program

To: Soil & Water Conservation Program; DNR.Soil and Water Conservation Districts staff
Cc: DNR.SWC Staff

Subject: Cover Crop Planning Documents

Date: Wednesday, July 28, 2021 2:50:02 PM

Attachments: 340 MO IR Cover Crop 2021.xlsm

Good afternoon,

NRCS has an updated Agron 340 Implementation Requirement and Certification sheet that was
released April 2021. Based on NRCS guidance, once a new Implementation Requirement is posted to
the FOTG it becomes the official document moving forward. Therefore, all the planning for cover
crop contracts in FY 22 must use the new Agron sheet and be attached to the contracts when
submitted for program office review. Attached is the excel files that contains the documents or you
can find it in the eFOTG Section IV under Cover Crops.

If you have any contracts that already went through the program office review process using the old
Agron sheet, the new Agron sheet needs to be completed and attached to the contract as
Supporting Documentation. Additionally, do not delete the old Agron sheet since it was reviewed
with the contract. If you have any questions, please contact your district coordinator.

Thank you.
Soil & Water Conservation Program
We’d like your feedback on the service you received from the Missouri Department of Natural

Resources. Please consider taking a few minutes to complete the department’s Customer Satisfaction
Survey at https://www.surveymonkey.com/r/MoDNRsurvey. Thank you.
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DATES

		 Cover Crop Seeding Dates by Zone

		The seeding date information is presented in two formats; 

		(1) organized by Planting Season and (2) organized graphically by Species.

		Click the button for your Zone to show the seeding dates.



















		Zone 1



		Planting Date Range								Acceptable Species

		March 15 to May 15								Annual Ryegrass, Winter or Spring Barley, Winter or Spring Oat, Black Oat, Winter or Spring Cereal Rye, Winter or Spring Wheat, Winter or Spring Triticale, Canola/Rapeseed, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish, Woollypod Vetch, Chickling Vetch, All other Vetches, Crimson Clover, Red Clover

		April 16 to September 1								Warm Season Species: Forage Sorghum, Sorghum-Sudangrass, Pearl Millet, Buckwheat, Safflower, Black Oil Sunflower, Chickpea (desi-type only), Cowpea, Mungbean, Sunnhemp, Soybean 


		July 15 to September 15								Species that will normally survive the winter:  Annual Ryegrass, Canola/Rapeseed, Sainfoin, Hairy Vetch, Crimson Clover, Red Clover, White Clover, Winter Pea, Alfalfa 
Winter Killed Species: Spring Oats, Black Oats, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish,  Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches        PLEASE NOTE:  During the heat of summer, the Cool Season Grasses, Cool Season Broadleaves, and Cool Season Legumes are not recommended. 

		August 15 to October 15								Annual Ryegrass, Winter Barley 1/, Winter Oat, Winter Cereal Rye 1/, Winter Wheat 1/, Winter Triticale 1/

		August 15 to November 15								Winter Cereal Rye 1/, Winter Triticale 1/

		1/ Beware of cover crop seeding dates in Missouri and possibility of Hessian Fly problems.  Select resistant varieties for cover crops. 
Refer to MU Guide 7180 Hessian Fly Management on Wheat written by Michael L. Boyd and Wayne C. Bailey Entomology Specialists 



		Cool Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Annual Ryegrass

		Spring Barley 1/

		Winter Barley 1/

		Spring Oat

		Winter Oat

		Black Oat

		Spring Cereal Rye 1/

		Winter Cereal Rye 1/

		Spring Wheat 1/

		Winter Wheat 1/

		Spring Triticale 1/

		Winter Triticale 1/



		Warm Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Forage Sorghum

		Sorghum-Sudangrass

		Pearl Millet



		Cool Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Canola/Rapeseed

		Oilseed Radish

		Turnip

		Collards or Kale

		Mustard

		Flax

		Phacelia



		Warm Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Buckwheat

		Safflower

		Black Oil Sunflower



		Cool Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Sainfoin

		Lentil

		Hairy Vetch

		Woollypod Vetch

		Chickling Vetch

		All Other Vetches

		Crimson Clover

		Red Clover

		White Clover

		Winter Pea

		Alfalfa



		Warm Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Chickpea (desi-type only)

		Cowpea

		Mungbean

		Sunnhemp

		Soybean



		Zone 2



		Planting Date Range								Acceptable Species

		March 1 to May 15								Annual Ryegrass, Winter or Spring Barley, Winter or Spring Oat, Black Oat, Winter or Spring Cereal Rye, Winter or Spring Wheat, Winter or Spring Triticale, Canola/Rapeseed, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish, Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches, Crimson Clover, Red Clover

		April 16 to September 15								Warm Season Species: Forage Sorghum, Sorghum-Sudangrass, Pearl Millet, Buckwheat, Safflower, Black Oil Sunflower, Chickpea (desi-type only), Cowpea, Mungbean, Sunnhemp, Soybean


		July 15 to September 25								Species that will normally survive the winter:  Annual Ryegrass, Canola/Rapeseed, Sainfoin, Hairy Vetch, Crimson Clover, Red Clover, White Clover, Winter Pea, Alfalfa
Winter Killed Species: Spring Oats, Black Oats, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish,  Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches       PLEASE NOTE:  During the heat of summer, the Cool Season Grasses, Cool Season Broadleaves, and Cool Season Legumes are not recommended. 

		August 15 to November 1								Annual Ryegrass, Winter Barley 1/, Winter Oat, Winter Cereal Rye 1/, Winter Wheat 1/, Winter Triticale 1/

		August 15 to December 1								Winter Cereal Rye 1/ , Winter Triticale 1/

		1/ Beware of cover crop seeding dates in Missouri and possibility of Hessian Fly problems.  Select resistant varieties for cover crops. 
Refer to MU Guide 7180 Hessian Fly Management on Wheat written by Michael L. Boyd and Wayne C. Bailey Entomology Specialists 



		Cool Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Annual Ryegrass

		Spring Barley 1/

		Winter Barley 1/

		Spring Oat

		Winter Oat

		Black Oat

		Spring Cereal Rye 1/

		Winter Cereal Rye 1/

		Spring Wheat 1/

		Winter Wheat 1/

		Spring Triticale 1/

		Winter Triticale 1/



		Warm Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Forage Sorghum

		Sorghum-Sudangrass

		Pearl Millet



		Cool Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Canola/Rapeseed

		Oilseed Radish

		Turnip

		Collards or Kale

		Mustard

		Flax

		Phacelia



		Warm Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Buckwheat

		Safflower

		Sunflower, Black Oil



		Cool Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Sainfoin

		Lentil

		Hairy Vetch

		Woollypod Vetch

		Chickling Vetch

		All Other Vetches

		Crimson Clover

		Red Clover

		White Clover

		Winter Pea

		Alfalfa



		Warm Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Chickpea (desi-type only)

		Cowpea (summer pea)

		Mungbean

		Sunnhemp

		Soybean



		Zone 3



		Planting Date Range								Acceptable Species

		March 1 to May 15								Annual Ryegrass, Winter or Spring Barley, Winter or Spring Oat, Black Oat, Winter or Spring Cereal Rye, Winter or Spring Wheat, Winter or Spring Triticale, Canola/Rapeseed, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oil Seed Radish, Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches, Crimson Clover, Red Clover

		April 1 to September 25								Warm Season Species: Forage Sorghum, Sorghum-Sudangrass, Pearl Millet, Buckwheat, Safflower, Black Oil Sunflower, Chickpea (desi-type only), Cowpea, Mungbean, Sunnhemp, Soybean


		August 1 to October 5								Species that will normally survive the winter:  Annual Ryegrass, Canola/Rapeseed, Sainfoin, Hairy Vetch, Crimson Clover, Red Clover, White Clover, Winter Pea, Alfalfa
Winter Killed Species: Spring Oats, Black Oats, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish, Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches      PLEASE NOTE:  During the heat of summer, the Cool Season Grasses, Cool Season Broadleaves, and Cool Season Legumes are not recommended. 

		September 1 to November 15								Annual Ryegrass, Winter Barley 1/, Winter Oat, Winter Cereal Rye 1/, Winter Wheat 1/, Winter Triticale 1/

		September 1 to December 1								Winter Cereal Rye 1/, Winter Triticale 1/

		1/ Beware of cover crop seeding dates in Missouri and possibility of Hessian Fly problems.  Select resistant varieties for cover crops. 
Refer to MU Guide 7180 Hessian Fly Management on Wheat written by Michael L. Boyd and Wayne C. Bailey Entomology Specialists 



		Cool Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Annual Ryegrass

		Spring Barley 1/

		Winter Barley 1/

		Spring Oat

		Winter Oat

		Black Oat

		Spring Cereal Rye 1/

		Winter Cereal Rye 1/

		Spring Wheat 1/

		Winter Wheat 1/

		Spring Triticale 1/

		Winter Triticale 1/



		Warm Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Forage Sorghum

		Sorghum-Sudangrass

		Pearl Millet



		Cool Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Canola/Rapeseed

		Oilseed Radish

		Turnip

		Collards or Kale

		Mustard

		Flax

		Phacelia



		Warm Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Buckwheat

		Safflower

		Sunflower, Black Oil



		Cool Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Sainfoin

		Lentil

		Hairy Vetch

		Woollypod Vetch

		Chickling Vetch

		All Other Vetches

		Crimson Clover

		Red Clover

		White Clover

		Winter Pea

		Alfalfa



		Warm Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Chickpea (desi-type only)

		Cowpea (summer pea)

		Mungbean

		Sunnhemp

		Soybean



		Zone 4



		Planting Date Range								Acceptable Species

		February 15 to May 15								Annual Ryegrass, Winter or Spring Barley, Winter or Spring Oat, Black Oat, Winter or Spring Cereal Rye, Winter or Spring Wheat, Winter or Spring Triticale, Canola/Rapeseed, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish, Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches, Crimson Clover, Red Clover

		March 15 to October 1								Warm Season Species: Forage Sorghum, Sorghum-Sudangrass, Pearl Millet, Buckwheat, Safflower, Black Oil Sunflower, Chickpea (desi-type only), Cowpea, Mungbean, Sunnhemp, Soybean


		August 1 to October 25								Species that will normally survive the winter:  Annual Ryegrass, Canola/Rapeseed, Sainfoin, Hairy Vetch, Crimson Clover, Red Clover, White Clover, Winter Pea, Alfalfa 
Winter Killed Species: Spring Oats, Black Oats, Turnip, Collards or Kale, Mustard, Flax, Phacelia, Oilseed Radish,  Lentil, Woollypod Vetch, Chickling Vetch, All other Vetches     PLEASE NOTE:  During the heat of summer, the Cool Season Grasses, Cool Season Broadleaves, and Cool Season Legumes are not recommended. 

		September 1 to December 1								Annual Ryegrass, Winter Barley 1/, Winter Oat, Winter Cereal Rye 1/, Winter Wheat 1/, Winter Triticale 1/

		September 1 to December 15								Winter Cereal Rye 1/, Winter Wheat 1/, Winter Triticale 1/

		1/ Beware of cover crop seeding dates in Missouri and possibility of Hessian Fly problems.  Select resistant varieties for cover crops. 
Refer to MU Guide 7180 Hessian Fly Management on Wheat written by Michael L. Boyd and Wayne C. Bailey Entomology Specialists 



		Cool Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Annual Ryegrass

		Spring Barley 1/

		Winter Barley 1/

		Spring Oat

		Winter Oat

		Black Oat

		Spring Cereal Rye 1/

		Winter Cereal Rye 1/

		Spring Wheat 1/

		Winter Wheat 1/

		Spring Triticale 1/

		Winter Triticale 1/



		Warm Season Grasses

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Forage Sorghum

		Sorghum-Sudangrass

		Pearl Millet



		Cool Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Canola/Rapeseed

		Oilseed Radish

		Turnip

		Collards or Kale

		Mustard

		Flax

		Phacelia



		Warm Season Broadleaves

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Buckwheat

		Safflower

		Sunflower, Black Oil



		Cool Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Sainfoin

		Lentil

		Hairy Vetch

		Woollypod Vetch

		Chickling Vetch

		All Other Vetches

		Crimson Clover

		Red Clover

		White Clover

		Winter Pea

		Alfalfa



		Warm Season Legumes

		Species		FEBRUARY				MARCH				APRIL				MAY				JUNE				JULY				AUGUST				SEPTEMBER						OCTOBER								NOVEMBER				DECEMBER

		Chickpea (desi-type only)

		Cowpea (summer pea)

		Mungbean

		Sunnhemp

		Soybean



































































&"Arial,Bold"&14Cover Crop Seeding Dates by Zone	


Zone 1

Zone 2

Zone 3

Zone 4



RATES 

		MISSOURI SEEDING RATES 1/

		Species Common Name		Planting Depth (inches)		Single Species Seeding Rates						Inoculant Species		Recommend Use in a Mix (Y=Yes, N=No, O=Optional)		Winter Hardiness		Approx. seeds per Pound		Drilled Rate (seeds/ft2)

						Drilled (lbs/ac)		Broadcast (lbs/ac)		Row Middles* (lbs/ac)

		Cool Season Grasses

		Annual Ryegrass		0.25-0.50		10		13		6.5		NA		O		to 00F		190,000		43.6

		Spring Barley		0.75-2.0		50		63		31.5		NA		O		 15 to 200 F		18,000		20.7

		Winter Barley		0.75-2.0		50		63		31.5		NA		O		Hardy		18,000		20.7

		Spring Oat		1.0-2.0		40		50		25		NA		O		to 250F		15,000		13.7

		Winter Oat		1.0-2.0		40		50		25		NA		O		Hardy		15,000		13.7

		Black Oat		1.0-2.0		40		50		25		NA		O		Not Hardy		15,500		14.2

		Spring Cereal Rye		0.25-2.0		40		50		25		NA		O		 15 to 20o F		12,000		11

		Winter Cereal Rye		0.25-2.0		40		50		25		NA		O		to - 300F		12,000		11

		Spring Wheat		0.5-1.5		40		50		25		NA		O		Not Hardy		14,000		12.9

		Winter Wheat		0.5-1.5		40		50		25		NA		O		to -200F		14,000		12.9

		Spring Triticale		1.5-2.0		40		50		25		NA		O		15 to 200F		11,000		10.1

		Winter Triticale		1.5-2.0		40		50		25		NA		O		Hardy		11,000		10.1

		Warm Season Grasses

		Forage Sorghum		0.75-1.5		28		35		17.5		NA		Y		Not Hardy		14,000		9

		Sorghum-Sudangrass		0.75-1.5		15		19		9.5		NA		O		Not Hardy		20,000		6.9

		Pearl Millet		0.5-1.0		6		8		4		NA		Y		Not Hardy		80,000		11

		Cool Season Broadleaves

		Canola/Rapeseed		0.25-1.0		5		7		3.5		NA		Y		Hardy		175,000		20.1

		Oilseed Radish		0.25-0.5		5		7		3.5		NA		Y		15 to 200F		34,000		3.9

		Turnip		0.25-0.5		3		4		2		NA		Y		10 to 150F		170,000		11.7

		Collards or Kale		0.25-0.5		3		4		2		NA		Y		Not Hardy		175,000		12.1

		Mustard		0.25-0.5		3		4		2		NA		Y		Not Hardy		170,000		11.7

		Flax		0.5-1.5		6		8		4		NA		Y		 20 to 25o F		80,000		11

		Phacelia		0.12-0.25		3		4		2		NA		Y		20 to 25o F		225,000		15.5

		Warm Season Broadleaves

		Buckwheat		0.5		40		70		35		NA		O		Not Hardy		19,500		11.2

		Safflower		1.0-1.5		20		25		12.5		NA		Y		Not Hardy		18,000		8.3

		Sunflower, Black Oil		1.0-3.5		10		13		6.5		NA		Y		Not Hardy				10.8

		Cool Season Legumes

		Sainfoin		0.25-0.75		34		43		21.5		Rhizobium spp.		Y		Hardy		18,000		14

		Lentil		1.0-1.5		30		38		19		Rhizobium leguminosarum biovar viceae		Y		10 to 150F		15,000		10.3

		Hairy Vetch		1.5-2.5		15		20		10		Rhizobium leguminosarum biovar viceae		O		Hardy		12,000		4.1

		Woollypod Vetch		1.5-2.5		18		23		11.5		Rhizobium leguminosarum biovar viceae		O		10 to 150F		10,000		4.1

		Chickling Vetch		1.5-2.5		40		50		25		Rhizobium leguminosarum biovar viceae		Y		Not Hardy		2,500		2.3

		All Other Vetches		1.5-2.5		30		38		19		Rhizobium leguminosarum biovar viceae		Y		Not Hardy		8,000		5.5

		Crimson Clover		0.25-0.5		15		18		9		Rhizobium leguminosarum biovar trifolii		Y		Hardy		107,000		36.8

		Red Clover		0.25-0.5		8		10		5		Rhizobium leguminosarum biovar trifolii		O		Hardy		184,000		33.8

		White Clover		0.25		2		3		1.5		Rhizobium leguminosarum biovar trifolii		Y		Hardy		500,000		23

		Winter Pea		1.0-3.0		50		63		31.5		Rhizobium leguminosarum biovar viceae		Y		to -100F		3,200		3.7

		Alfalfa		0.25-0.5		8		10		5		Sinorhizobium meliloti		O		Hardy		175,000		32.1

		Warm Season Legumes

		Chickpea 
(desi-type only)		1.5-2.0		50		63		31.5		Rhizobium spp.		Y		Not Hardy		2,300		2.6

		Cowpea 
(summer pea)		0.75-1.0		50		63		31.5		Rhizobium spp.		Y		Not Hardy		4,000		4.6

		Mungbean		1.5-3.0		24		30		15		Rhizobium spp.		Y		Not Hardy		7,000		3.9

		Sunnhemp		0.5-1.0		20		25		12.5		Rhizobium spp.		Y		Not Hardy		15,000		6.9

		Soybean		1.0-2.0		40		50		25		Bradyrhizobia japonicum		Y		Not Hardy		2,500		2.3

		1/ Annual, biennial, or perennial cover crops species not listed above can be no more than 10% of the total cover crop mix.  Any weed species listed on the seed tag cannot be counted toward the 10% of the seeding mix.  Do not plant species listed on the Missouri’s Noxious Weed list.



		*Row middles are defined when row middles are planted for wind protection or when interseeded into a growing crop at least 60 days prior to maturity.  When Row Middles is utilized, the seeding rate is reduced to 50 percent, but a higher seeding rate is allowable.





PLANT INFO.

		Plant Information

		Species		Scientific Name		Annual Perennial Biennial		Nutrient Scavenger		Organic Matter Builder		Erosion Protection		Promotes Nitrogen Fixation		Suppress Weeds		Break Compaction Layers		Supple-mental Grazing		Good for Wildlife/ Pollinators		Arbuscular Mycorrhizal Fungal Association		Growth Habit		Comments

		E = EXCELLENT     VG = VERY GOOD     G = GOOD     F = FAIR     P = POOR     

		Cool Season Grasses

		Annual Ryegrass/1		Lolium multiflorum		Annual 		E		E		VG		N/A		VG		VG		E		P		Forms Association		Upright		Recommended for advanced cover crop experience, do NOT use VNS (variety not stated seed).  

		Barley 
(Winter or Spring) 		Hordeum vulgare		Annual 		VG		VG		E		N/A		VG		G		VG		G		Benefits From Association		Upright		Be aware of cover crop seeding dates and Hessian Fly dates in Missouri. 

		Oat 
(Winter or Spring)		Avena sativa		Annual 		VG		VG		E		N/A		E		G		E		E		Forms Association		Upright

		Black Oat		Avena strigosa		Annual 		VG		VG		E		N/A		E		G		E		G		Forms Association		Upright

		Cereal Rye (Winter or Spring)		Secale cereale		Annual 		E		E		E		N/A		E		VG		VG		G		Forms Association		Upright		Winter Cereal Rye is very resilient and can be planted late into the growing season.  Be aware of Hessian Fly dates in Missouri.

		Wheat 
(Winter or Spring)		Triticum aestivum		Annual 		VG		VG		E		N/A		VG		G		E		E		Benefits From Association		Upright		Be aware of cover crop seeding dates and Hessian Fly dates in Missouri. 

		Triticale 
(Winter or Spring)		Triticum x Secale		Annual 		E		VG		E		N/A		VG		VG		VG		G		Forms Association		Upright

		Warm Season Grasses

		Forage Sorghum		Sorghum bicolor		Annual 		E		E		VG		N/A		E		VG		G		E		Benefits From Association		Upright

		Sorghum-Sudangrass		Sorghum sp.		Annual 		E		E		E		N/A		E		VG		VG		E		Benefits From Association		Upright

		Pearl Millet		Pennisetum glaucum		Annual 		E		E		VG		N/A		VG		G		G		E		Forms Association		Upright

		Cool Season Broadleaves

		Canola/Rapeseed		Brassica napus		Annual or Biennial		VG		G		G		N/A		VG		G		G		E 		No Association		Upright		Great spring flowering for pollinators.

		Oilseed Radish		Raphanus sativus		Annual		E		G		G		N/A		E		VG		G		F		No Association		Upright		May have the ability to break soil borne pests or pathogens

		Turnip		Brassica rapa		Biennial		VG		G		G		N/A		VG		G		E		E		No Association		Upright

		Collards or Kale		Brassica sp.		Annual		VG		G		G		N/A		VG		G		G		G		No Association		Upright

		Mustard		Brassica sp.		Annual or Perennial		VG		G		G		N/A		VG		G		F		E		No Association		Upright		May have the ability to break soil borne pests or pathogens

		Flax		Linum usitatissimum		Annual		VG		F		F		N/A		G		F		P		E		Benefits From Association		Upright

		Phacelia		Phacelia tanacetifolia		Annual		VG		G		F		N/A		G		G		F		E		Forms Association		Upright

		Warm Season Broadleaves

		Buckwheat		Fagopyrum esculentum		Annual		F		G		F		N/A		E		F		P		E 		No Association		Semi-upright		Flowering stage is excellent for pollinators.

		Safflower		Carthamus tinctorius		Annual		P		G		F		N/A		F		F		P		E		Forms Association		Upright

		Sunflower, Black Oil		Helianthus annuus		Annual		P		G		F		N/A		F		F		P		E		Forms Association		Upright

		Cool Season Legumes																										Inoculant Species to Use 

		Sainfoin		Onobrychis viciifolia Scop.		Perennial		F		G		G		G		G		F		E		G		Forms Association		Upright		Rhizobium spp.

		Lentil		Lens culinaris		Annual		F		G		F		G		G		F		F		G		Forms Association		Upright		Rhizobium leguminosarum biovar viceae

		Hairy Vetch/1		Vicia villosa		Annual or Biennial		F		VG		G		G		G		F		F		VG 		Forms Association		Climbing		Rhizobium leguminosarum biovar viceae       

		Woollypod Vetch		Vicia villosa ssp dasycarpa		Annual or Biennial		F		VG		G		G		G		F		F		VG 		Forms Association		Semi-prostrate Climbing		Rhizobium leguminosarum biovar viceae

		Chickling Vetch		Lathyrus sativus		Annual or Biennial		F		VG		G		G		G		F		F		VG 		Forms Association		Semi-upright		Rhizobium leguminosarum biovar viceae

		All Other Vetches		Vicia sp.		Annual or Biennial		F		VG		G		G		G		F		F		VG 		Forms Association		Semi-prostrate Climbing		Rhizobium leguminosarum biovar viceae

		Crimson Clover		Trifolium incarnatum		Annual		F		VG		VG		G		G		F		E		E		Forms Association		Semi-upright		Rhizobium leguminosarum biovar trifolii

		Red Clover		Trifolium pratense		Perennial		F		VG		VG		G		G		F		E		E		Forms Association		Semi-upright		Rhizobium leguminosarum biovar trifolii

		White Clover		Trifolium repens		Perennial		F		VG		VG		G		G		F		E		E		Forms Association		Prostrate		Rhizobium leguminosarum biovar trifolii

		Winter Pea		Pisum sativum		Annual		F		G		F		G		G		F		G		E		Forms Association		Climbing		Rhizobium leguminosarum biovar viceae

		Alfalfa		Medicago sativa		Perennial		G		VG		VG		G		G		E		E		E		Forms Association		Upright		Sinorhizobium meliloti

		Warm Season Legumes																										Inoculant Species to Use 

		Chickpea 
(desi-type only)		Cicer arietinum		Annual		F		P		F		G		G		F		F		G		Forms Association		Semi-upright		Rhizobium spp.

		Cowpea 
(summer pea)		Vigna unguiculata		Annual		F		P		G		G		G		F		G		G		Forms Association		Semi-upright		Rhizobium spp.

		Mungbean		Vigna radiata		Annual		F		F		F		G		G		F		G		P		Forms Association		Semi-upright		Rhizobium spp.

		Sunnhemp/1		Crotalaria juncea		Annual		G		G		F		G		G		G		F		P		Forms Association		Upright		Rhizobium spp.

		Soybean		Glycine max		Annual		F		F		F		G		G		P		G		E		Forms Association		Upright		Bradyrhizobia japonicum

		/1 = These plants may become weedy or invasive in some regions or habitats and may displace desirable vegetation if not properly managed.





MIXES

		Possible Mixes to Consider (ideas for your use)

				Resource Concern/Farmer Goals		Winter Kill Mixes		Mixes Needing Spring Termination

		Mixes Before Corn				2 Species Mix 
Spring Oats + Oilseed Radish		2 Species Mix 
Winter Oats + Canola

						2 Species Mix 
Spring Oats + Spring Lentil		2 Species Mix 
Cereal Rye + Crimson Clover



						3 Species Mix 
Spring Oats+ Lentils+ Oilseed Radish		3 Species Mix 
Cereal Rye + Crimson Clover + Oilseed Radish

						3 Species Mix 
Spring Oats + Common Vetch +  Purple Top Turnip		3 Species Mix  
Cereal Rye + Winter Pea + Oilseed Radish

								3 Species Mix 
Cereal Rye + Hairy Vetch + Oilseed Radish

								3 Species Mix 
Winter Oats + Rapeseed +  Oilseed Radish



								4 Species Mix
Cereal Rye + Crimson Clover + Canola + Sainfoin

		Mixes Before Soybeans				Winter Kill Mixes		Mixes Needing Spring Termination

						2 Species Mix 
Spring Oats + Oilseed Radish		2 Species Mix 
Cereal Rye + Oilseed Radish

						2 Species Mix 
Black Oats + Oilseed Radish		2 Species Mix 
Triticale + Oilseed Radish

								2 Species Mix 
Winter Oats + Oilseed Radish



								3 Species Mix 
Winter Cereal Rye + Oilseed Radish + Winter Oats

								3 Species Mix 
Winter Oats + Winter Triticale + Oilseed Radish

		Mixes after Wheat				Winter Kill Mixes		Mixes Needing Spring Termination

						2 Species Mix
Sudangrass + Sunn Hemp 		3 Species Mix 
Winter Oats + Crimson Clover + Oilseed Radish

						2 Species Mix 
Sudangrass + Cowpeas

						2 Species Mix 
Buckwheat + Cowpeas



						3 Species Mix 
Black Oats + Collards + Oilseed Radish		4 Species Mix 
Spring Oats + Crimson Clover + Hairy Vetch + Winter Peas

						3 Species Mix 
Spring Oats + Canola + Oilseed Radish

						3 Species Mix 
Spring Oats + Phacelia + Turnips

		Wildlife Mixes				Winter Kill Mixes		Mixes Needing Spring Termination

						Multi Species Mix: Grain Sorghum  + Forage Sorghum + Pearl Millet + Sunflower + Cowpea + Soybean + Oilseed Radish + Buckwheat 		Winter Oats + Turnips + Oilseed Radish + Collards/Kale





























340 IR



				MO NRCS Cover Crop Implementation Requirement (Code 340)																								April 2021



				Note: Yellow areas allow user input.  Blue cells autofill.



				Producer:																Program:



				Farm #:								Tract#:								Contract #:



				Field #:								Acres:												Planting Zone:						



				County:



				This practice is applied to support one or more of the following purposes:

						FALSE		Reduce erosion from wind and water

						FALSE		Maintain or increase soil health and organic matter content

						FALSE		Reduce water quality degradation by utilizing excessive soil nutrients

						FALSE		Suppress excessive weed pressures and break pest cycles

						FALSE		Improve soil moisture use efficiency

						FALSE		Minimize soil compaction





				Predominate soil map unit (optional):



				Seeding Method:

				



				Planned Termination Method:														Termination Timing or Stage:



				Planned Cover Crop Mixture

				Cover Crop Species				Full Seeding Rate (lbs/ac)				Percent of Mix				Rate       (lbs/ac)				Total lbs needed				Crop Type

richard.webb: WSB=warm season broadleaf
WSG=warm season grass
WSL=warm season legume
CSG=cool season grass
CSB=cool season broadleaf
CSL=cool season legume				Planting Depth (inches)

richard.webb: Planting depth range for each species based on drill/planter method.  




																												

																												

																												

																												

																												

																												

																												

																												

																												

																												

																												

												0%								0.0				Total Pounds



				NOTE:  Inoculate legume seed with the proper, viable Rhizobium bacteria species prior to planting.  Plant pre-inoculated seed prior to the expiration date on the inoculum tag or re-inoculate with the appropriate inoculum within 24 hours prior to seeding.



						Plant by Date:								

				Planned Seeding Rate (lbs/acre):														Planned Seeding Depth (inches):



				Additional Requirements:









				Additional Criteria (based on selected purpose(s)):



				 Soil Erosion (tons/ac/yr):										Before:						After:



				Soil Health (SCI):										Before:						After:



				Management Considerations (when applicable): 

				Grazing Management								Ensure the crop selection(s) complies with pesticide label rotational crop restricitions for grazing and that the planned management will not compromise the selected purpose(s).  Cover crops should be a minimum of 6 to 8 inches in height before grazing begins.  Livestock should graze no more than 40 percent of the available cover crop forage.



				Fertility Management								Nitrogen Fertilizer Needed (lbs/acre)						Phosphorus Fertilizer Needed (lbs/acre)						Potassium Fertilizer Needed      (lbs/acre)



				Application Rate:

				Application Timing:



				Additional Management Notes:









				Operation and Maintenance:

				Evaluate the cover crop to determine if the cover crop is meeting the planned purpose(s).  If the cover crop is not meeting the purpose(s), adjust the management, change the species or cover crop, or choose a different technology.



				Ensure the cover crops do not become invasive and that cover crops are compatible with the planned crops/vegetation.





				Planned By:														ESJAA Level:								Date:		5/21/21



































































































Clear Worksheet



340 Cert.



				Missouri NRCS Cover Crop Certification (Code 340)                     April 2021

				Note: Yellow areas indicate required data.  Blue areas indicate optional data.



				Name:														Program:						

				Farm#:						Tract#:								Contract #:						

				Field#:						Acres:								Planting Zone:						

				County:		



				This practice is applied to support one or more of the following purposes:



								Reduce erosion from wind and water																												Instructions: Field office staff will review submitted documentation to confirm that the practice installation meets NRCS standards and specifications for the resource concern(s) being addressed.  The field office will insure that the practice meets program policy and ranking requirements for that contract if applicable.  Prior to certification, a field visit will be conducted to verify the information provided during the office review.  All checkout information will be documented on this worksheet.  Pictures of applied practice are optional.  Practice may be certified upon verification of all applicable requirements regardless of vegetative stand and/or establishment at the time of the field visit.


								Maintain or increase soil health and organic matter content

								Reduce water quality degradation by utilizing excessive soil nutrients

								Suppress excessive weed pressures and break pest cycles

								Improve soil moisture use efficiency

								Minimize soil compaction



				Predominate soil map unit (optional):						0



				Planned Seeding Method:				0						Applied Seeding Method:



				Cover Crop Mixture														Acres Planted:



				Species 						Planned Rate           (total lbs)				Applied Rate         (total lbs)				Practice Check Out Conditions

																		Site Preparation:

										

																		Fertility Used (if needed):

										

										

										

																		Date Planted:

																		Planting Depth:												inches

																		Weed Control (if needed):

										

																		Termination Method Applied:

								Total Lbs:		0				0.0



				Notes and Comments:

















				I certify that the above information meets NRCS specifications for design and installation.





				Certified By:																								5/21/21



																				ESJAA Level								Date















































































































































































Clear Worksheet



Legume Inoculation

																				340-GD-1

		Missouri Guidance Document

		Legume Inoculation

		Legumes are a family of plants (Fabaceae) that have the ability to react in a symbiotic 
(mutually beneficial) relationship with unique strains of Rhizobia bacteria to convert atmospheric nitrogen (N2) from the soil atmosphere to ammonia nitrogen (NH3).  Plant available nitrogen created by this relationship between a growing plant and soil bacteria is virtually free to the producer as there is little or no need to purchase nitrogen fertilizer products.  This additional nitrogen improves soil fertility, produces higher protein, and increases forage yields in the host plant and in many cases for following crops. 



		The correct strain of bacteria will infect the roots of the legume to form nodules (see Figure 1).  The bacteria work within the nodules to transform atmospheric nitrogen to plant available nitrogen.  The interaction involves the exchange of water and nutrients for nitrogen with both the plant and bacteria benefitting.  The host plant is the only plant that will benefit from the nodules growing on live roots.  The roots and nodules must decay to make nitrogen available to other plants and soil biota. 



		The ability to acquire nitrogen from the atmosphere is a trait that allows legumes to be grown without the addition of nitrogen fertilizer.  Growing legumes in a crop rotation or forage management system typically adds nitrogen to the soil for subsequent crops or production periods.  In order for this symbiotic relationship to establish and develop, the appropriate Rhizobia bacteria must be present in the soil   as the legume’s roots grow and develop. 												Figure 1 - Roots with bacteria nodules



		Soils contain millions of bacteria, but Rhizobia bacteria proliferate best in soils that are planted with the correct host legume crop.  When a legume is planted on a particular soil for the first time, there is a very good chance that the correct Rhizobia strain will not be present.  Successful formation of nodules requires inoculation of the legume seed with the appropriate bacteria at planting and placing the seed in the soil in contact with the inoculant. 



		The producer should follow the manufacturer’s recommendations regarding the strain of inoculum and the amount to be added with the legume seed.  The inoculant package will list the appropriate legume species.  Due to the different formulations and carriers used in developing the inoculant, each manufacturer will have a different requirement for the amount needed.   

																		NRCS, MO
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		Benefits of Inoculation:

		•		Increased yield - yields may increase from 10 to 100% depending on specific soil conditions; soils with average fertility may have yield increases from 15 to 25%.

		•		Improved protein content – inoculated alfalfa has tested 3.5% higher for protein in the upper Midwest.

		•		Increases soil nitrogen for future crops - nitrogen fixation will vary depending on plant species, suitable bacterium population, soil nitrogen content, soil fertility level, soil pH, moisture, and temperature; average nitrogen values are shown below:

				Legume Species (pure stands)								Pounds of Nitrogen Fixed per Acre per Year

						Alfalfa								140 to 200

						Ladino Clover								130 to 185

						Alsike Clover								70 to 125

						Red Clover								62 to 119

						Birdsfoot Trefoil								44 to 100

						Soybeans								80 to 128

		Types of Inoculation Procedures: 
Inoculants may be available in dry, granular, or liquid formulations.  Inoculants can be mixed and applied with the seed by one of the following methods: 

		1.		Pre-inoculated Seed – The inoculant is pre-applied to the seed prior to sale to the producer.  Seed inoculated in this manner must be stored under cool conditions until immediately prior to planting to insure viability of the bacteria.

		2.		Slurry Method – The dry, granular, or liquid inoculant is mixed with the seed in a wash tub or barrel along with a liquid to form a slurry.  Water is the most common liquid used.  The slurry is transferred to the planter box for planting.  Various commercial “stickers” are also available and can be used with the slurry method to aid in adhering the bacteria to the seed.  This method is generally considered to be the most effective of the in-field inoculation methods.  Make sure that all seed and liquid is removed from the planter boxes at the end of the day.

		3.		Sprinkle Method – Seed is pre-moistened with water or a “sticker” product in the planter hopper, a wash tub, or a barrel prior to mixing in the dry or granular inoculant formulations; liquid inoculant can be used without additional water or sticker products.  Allow the seed to dry in a shady area before attempting to plant. This method is not considered as good as the slurry method but can be adequate under good planting conditions.  Again make sure to remove all seed from the planter boxes at the end of the day.



		Refer to Table 1 for a listing of manufacturers and the inoculants they produce.  Refer to Table 2 for a listing of the specific Rhizobia bacteria that are required for a legume species or group of species. 



		IMPORTANT NOTE:  Inoculants are perishable.  They should be transported and stored in a cool, dry place and never used past the date recommended by the manufacturer. 
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																				340-GD-3

		Points to Remember:

		•		Inoculation of legumes with the appropriate Rhizobia bacteria is needed to maximize biological nitrogen fixation.

		•		Based on the relatively cheap cost of inoculants and the high cost of nitrogen fertilizers, the addition of inoculants to a seeding is a wise investment in fertilizer management and crop production.

		•		Select the Rhizobia inoculant or mixture of inoculants based on the legume species that will be planted.  Do not use an inoculant if the legume species is not listed on the package or company literature as appropriate.

		•		Do not allow the inoculant to be exposed to direct sunlight or heat when transporting.

		•		Store the inoculant according to the manufacturer’s recommendations (refrigeration may be required but do not freeze).

		•		Mix the seed and inoculant in a shady location out of direct sunlight.

		•		Plant seed within 24 hours after mixing with inoculant or re-inoculate.

		•		Never mix the inoculant with any kind of fertilizer or pesticide unless specifically labeled for that use.  Avoid contact with agricultural lime.

		•		Effective sticking agents for use with inoculants include 10 percent solutions in water of powdered milk, corn syrup, molasses, or sugar along with the “commercial sticker” products that are available.  Using carbonated liquids or compounds that are acidic or basic will result in poor inoculant survival.

		•		Soil moisture is very important for successful inoculation and nodulation.  Do not plant inoculated seed into dry soil.

		•		Soil temperature and soil pH can also affect the survival and ultimate effectiveness of inoculants.

		•		Not all root nodules fix nitrogen because there are other soil bacteria that form root nodules.  Slice through a few nodules and look at the color of the cut surface.  Red or pink color indicates the ability to fix nitrogen.  White color indicates ineffective bacteria.  Green color indicates nodules that are no longer producing.

		•		No simple test exists to determine whether suitable Rhizobia are already present in the soil prior to planting.

		•		A relatively small investment of time and money in inoculant and sticker products will ensure that the correct bacteria species is present for a legume stand to produce nitrogen.

		•		Because inoculants are cultures of living organisms, contact suppliers well in advance of the planned seeding dates to make sure viable inoculants will be available.
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		TABLE 1 – Available Sources of Inoculants

		Seed dealers will be responsible for supplying the compatible Rhizobia bacteria species for each legume listed in Table 1.  The information in this table is presented merely to show various manufacturers of inoculants but may not list all manufacturers. 

		Legume Species						Inoculant Manufacturers

								Novozymes		Becker Underwood, Inc.				CelPril - Bayer Crop Science		EMD Crop Bioscience		INTX Microbials, LLC		Plant Probotics

		Birdsfoot trefoil								X								X		X

		Alsike clover								X						X		X		X

		Ladino clover								X						X		X		X

		Red clover								X						X		X		X

		Alfalfa						X		X				X		X		X		X

		Common lespedeza								X								X		X

		Kura clover																		X

		Illinois Bundleflower																		X

		Partridge pea								X								X		X

		Roundhead bushclover																		X

		Showy ticktrefoil																		X

		Addresses and contact information for the manufacturers in Table 1

		Philom Bios/Novozymes  												Nitragin/EMD Crop BioScience

		3935 Thatcher Avenue 												13100 West Lisbon Avenue

		Saskatoon, SK Canada S7R1A3     												Suite 600 

		Phone:  888.744.5662 												Brookfield, WI 53005  

		Fax: 306.975.1215 												Phone:  262.957.2000

		USA Representative 												Fax:  262.957.2121

		Dorn Severtson 

		Phone: 952.361.3495 

		Cell: 952.913.3941 



		Becker Underwood, Inc.												INTX Microbials, LLC 																		 

		801 Dayton Avenue												200 W. Seymour

		Ames, IA  50010												P.O. Box 62

		Phone:  800.232.5907												Kentland, IN  47951

		FAX:   515.232.5961 												Phone: 219.474.5510

														FAX: 219.474.3700



		CelPril – Bayer Crop Sciences 												Plant Probotics 

		251 Oak Street 												6835 Lindel Court 

		Manteca, CA  95337 												Indianapolis, IN  46268 

		Phone:  209.823.1738 												Phone:  317.329.7731 

		FAX:  209.823.8855 
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		TABLE 2 – Legumes Cross-Inoculation Groups



		Crop or Forage												Inoculation Species

		Clovers (Trifolium spp.)												Rhizobium leguminosarum trifolii 

				Red Clover

				Ladino and White Clover

				Alsike Clover

		Kura Clover												Rhizobium spp. for Kura Clover 

		Birdsfoot Trefoil												Mesorhizobium loti 

		Alfalfa												Sinorhizobium meliloti or 

														Rhizobium mongolense 

		Common and Korean Lespedeza, Partridge Pea, Showy Ticktrefoil, and Roundhead Bushclover												Bradyrhizobium spp. for lespedeza 

		Illinois Bundleflower												Rhizobium giardinii or improved inoculant

		Soybeans												Bradyrhizobium japonicum or

														Bradyrhizobium elkanii or

														Bradyrhizobium liaonginense or

														Sinorhizobium fredii 

		Peas, Field Beans, Lentils, and Hairy Vetch												Rhizobium leguminosarum viciae 



		NOTE:  An attempt has been made to include all Rhizobia manufacturers and their current contact information in this publication.  Please notify Pat Turman at pat.turman@usda.gov with the necessary information on any manufacturer that was not included.  Errors in this listing are not intentional.   
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Lists

														Plant by Date

		Species		Drilled Seeding Rate		Broadcast Seeding Rate		Row Middles - Broadcast Seeding Rate		Crop Type		Planting Depth		Zone 1		Zone 2		Zone 3		Zone 4				County 		Zone				Termination Methods				Programs				Plant by Dates Results from Agron340						Seeding Method

		Alfalfa		8		10		5		CSL		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct																						Yes

		All Other Vetches		30		38		19		CSL		1.5-2.5		15-Sep		25-Sep		5-Oct		25-Oct				Adair		1				Crimp				CStP								No		Drill/Planter

		Annual Ryegrass		10		13		6.5		CSG		0.25-0.50		15-Oct		1-Nov		15-Nov		1-Dec				Andrew		1				Frost				CTA										Broadcast/Aerial

		Barley (Spring)		50		63		31.5		CSG		0.75-2.0		15-May		15-May		15-May		15-May				Atchison		1				Herbicide				EQIP										Row Middles*

		Barley (Winter)		50		63		31.5		CSG		0.75-2.0		15-Oct		1-Nov		15-Nov		1-Dec				Audrain		2				Mow				SWCD				

		Black Oat		40		50		25		CSG		1.0-2.0		15-Sep		25-Sep		5-Oct		25-Oct				Barry		3				Tillage														*Use Row Middles only when a cover crop will be planted into a growing crop at least 60 days prior to maturity or when planting all row middles to address wind erosion.

		Buckwheat		40		70		35		WSB		0.5		1-Sep		15-Sep		25-Sep		1-Oct				Barton		3												

		Canola/Rapeseed		5		7		3.5		CSB		0.25-1.0		15-Sep		25-Sep		5-Oct		25-Oct				Bates		2												

		Cereal Rye (Spring)		40		50		25		CSG		0.25-2.0		15-May		15-May		15-May		15-May				Benton		2												

		Cereal Rye (Winter)		40		50		25		CSG		0.25-2.0		15-Nov		1-Dec		1-Dec		15-Dec				Bollinger		3												

		Chickling Vetch		40		50		25		CSL		1.5-2.5		15-Sep		25-Sep		5-Oct		25-Oct				Boone		2												

		Chickpea (desi-type only)		50		63		31.5		WSL		1.5-2.0		1-Sep		15-Sep		25-Sep		1-Oct				Buchanan		2

		Collards or Kale		3		4		2		CSB		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Butler		4												Calculate earliest 

		Cowpea (summer pea)		50		63		31.5		WSL		0.75-1.0		1-Sep		15-Sep		25-Sep		1-Oct				Caldwell		1												

		Crimson Clover		15		18		9		CSL		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Callaway		2

		Flax		6		8		4		CSB		0.5-1.5		15-Sep		25-Sep		5-Oct		25-Oct				Camden		3

		Forage Sorghum		28		35		17.5		WSG		0.75-1.5		1-Sep		15-Sep		25-Sep		1-Oct				Cape Girardeau		3

		Hairy Vetch		15		20		10		CSL		1.5-2.5		15-Sep		25-Sep		5-Oct		25-Oct				Carroll		2

		Lentil		30		38		19		CSL		1.0-1.5		15-Sep		25-Sep		5-Oct		25-Oct				Carter		4

		Mungbean		24		30		15		WSL		1.5-3.0		1-Sep		15-Sep		25-Sep		1-Oct				Cass		2

		Mustard		3		4		2		CSB		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Cedar		3

		Oat (Spring)		40		50		25		CSG		1.0-2.0		15-Sep		25-Sep		5-Oct		25-Oct				Chariton		2

		Oat (Winter)		40		50		25		CSG		1.0-2.0		15-Oct		1-Nov		15-Nov		1-Dec				Christian		3

		Oilseed Radish		5		7		3.5		CSB		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Clark		1

		Pearl Millet		6		8		4		WSG		0.5-1.0		1-Sep		15-Sep		25-Sep		1-Oct				Clay		2

		Phacelia		3		4		2		CSB		0.12-0.25		15-Sep		25-Sep		5-Oct		25-Oct				Clinton		2

		Red Clover		8		10		5		CSL		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Cole		3

		Safflower		20		25		12.5		WSB		1.0-1.5		1-Sep		15-Sep		25-Sep		1-Oct				Cooper		3

		Sainfoin		34		43		21.5		CSL		0.25-0.75		15-Sep		25-Sep		5-Oct		25-Oct				Crawford		2

		Sorghum-Sudangrass		15		19		9.5		WSG		0.75-1.5		1-Sep		15-Sep		25-Sep		1-Oct				Dade		3

		Soybean		40		50		25		WSL		1.0-2.0		1-Sep		15-Sep		25-Sep		1-Oct				Dallas		3

		Sunflower, Black Oil		10		13		6.5		WSB		1.0-3.5		1-Sep		15-Sep		25-Sep		1-Oct				Daviess		1

		Sunnhemp		20		25		12.5		WSL		0.5-1.0		1-Sep		15-Sep		25-Sep		1-Oct				DeKalb		1

		Triticale (Spring)		40		50		25		CSG		1.5-2.0		15-May		15-May		15-May		15-May				Dent		2

		Triticale (Winter)		40		50		25		CSG		1.5-2.0		15-Nov		1-Dec		1-Dec		15-Dec				Douglas		3

		Turnip		3		4		2		CSB		0.25-0.5		15-Sep		25-Sep		5-Oct		25-Oct				Dunklin		4

		Wheat (Spring)		40		50		25		CSG		0.5-1.5		15-May		15-May		15-May		15-May				Franklin		2

		Wheat (Winter)		40		50		25		CSG		0.5-1.5		15-Oct		1-Nov		15-Nov		15-Dec				Gasconade		2

		White Clover		2		3		1.5		CSL		0.25		15-Sep		25-Sep		5-Oct		25-Oct				Gentry		1

		Winter Pea		50		63		31.5		CSL		1.0-3.0		15-Sep		25-Sep		5-Oct		25-Oct				Greene		3

		Woollypod Vetch		18		23		11.5		CSL		1.5-2.5		15-Sep		25-Sep		5-Oct		25-Oct				Grundy		1
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