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Good afternoon,

As we begin a new fiscal year, we are certain the planning process for all practices has already
started. For the planning of all state cover crop practices for fiscal year 2027 the soil erosion
information must be documented on the 340 IR and on all cover crop contracts. The program
has been working with the NRCS state office to gather training material to make this process
easier. Please review the document attached to this email for instructions on entering data into
RUSLE2. NRCS has also created RUSLE2 templates to be specifically utilized for cover crop
practices and have them saved on the NRCS SharePoint page. There is also a section within
the SWCD Intranet page that is dedicated to RUSLEZ2 training material (link below). Please
review the information on the NRCS SharePoint page and the information provided on the
SWCD Intranet as you work through RUSLEZ2 calculations pertaining to cover crop contracts.
The NRCS Area Resource Conservationists across the state are also very knowledgeable and
can be a valuable resource in the calculating soil loss with RUSLE2. Thank you

https://mosoilandwater.land/internal/rusle-2

Thank you,

MoDNR Soil and Water Conservation Program
573-751-4932 | dnr.mo.gov

MISSOURI
DEPARTMENT OF
C NATURAL RESOURCES

Please take a few minutes to complete our Customer Satisfaction Survey. Thank you.


mailto:soil&waterconservationprogram@swcd.mo.gov
mailto:dnr.soilandwaterconservationdistrictsstaff@dnr.mo.gov
mailto:dnr.swcstaff@dnr.mo.gov
https://mosoilandwater.land/internal/rusle-2
http://dnr.mo.gov/
https://www.surveymonkey.com/r/MoDNRsurvey
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Cover Crop Managements and
Residue Values in RUSLE2

Numerous users have observed that RUSLE?2 soil loss predictions will increase when a no-till cover crop is
added into the normal crop rotation. This is occurring when the cover crop is being planted using a drill
since this type of planting operation is creating a soil disturbance every 7 to 10 inches. Logically, this
should not be the case when cover crops are established according to the Cover Crop (340) conservation
practice standard — additional vegetative cover through the crop year should reduce erosion losses—not
increase erosion.

Within RUSLEZ2, cover crop options have been created for the following primary crops in Cover-
Management Zones (CMZ) 16 and 17:

Corn Grain 30-36 Inch Rows

Corn Grain Nar. Row <18 Inch Rows

Corn silage

Oats

Soybean Drilled (CMZ16 only)

Soybean Nar. Row (CMZ17 only)

Soybean Split Row

Soybean Wide Row

In the following examples, the “Corn Grain 30-36 Inch Rows” file folders are being used to demonstrate
the types of management selections available for each crop listed above.

The four options for cover crops in rotation are listed below. This instruction sheet will go show the options
available is each of the folders.

# ' Open |._§g |
\

BT Lok in: |management$\EMZ 16%a.5ingle ‘ear/Single ErNﬁte&'\Com Grain 30-36 In. Rows
|_|Comn Grain after August Cover Crop after W wheat k' comn grain;FP 216 lff,_c
|_1Carn Grain with October cover crap corn grainFdisk, foult, z16 el
|_1Corn Grain with September Cover Crap corn grain;Ffoult, 216 l_‘:’_;

N w | Com Grain with interseeded cover crop corn grainM T Fall Stip Till, 216 ]
7] corrT o ot dizk, 216 corn arainM T oat cover ALTIDTL X
corn grainFC, st pt, disk, foult, 216 corn grain M T oat cover DTL =
corn grainFC, =t pt, foult, 216 corn grainM T wlbenway, z16 el
corn grainFC, sweep, disk, 216 corn grainNT 216
corn grain:FC, sweep, dizk, foul, z16 corn grainM T anhyd, 216
corn grain:FC, sweep, disksecd. foult, 216kest corn grainR T 216
corn grain:FC, sweep, do all wroller basket. foult, z16test caorn grain;SC, st pt, disk., foult, 216
corn grainFC, sweep, dao all. foult, 216kest carn grain,SC, st pt, disk, 218
corn grainFC, sweep, foult, 216 corn grain;SC, st pt, foult, 216
corn grain:FC, bwist, disk, z16 caorn grain;SC, sweep, disk, foult, 216
corn grainFC, bwist, disk, foult, 216 corn grainSC, sweep, dizk, 216
corn grain:FC, bwist, foult, 216 corn grain;SC, sweep, foult, 216
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Option 1:

When the folder “Corn Grain after August Cover Crop after W Wheat” is selected, the following managements

are available:

corn gain; SC, digk after w wheat, radizh cover crop 216
corn gain; SC, dizk, annual clover cover crop 216

corn gain; SC, disk, hariy vetch cover crop 216

corn grain; MT after ive cover crop 216

corn grain; MT after e cover wd anbpd 216

corn grain; M T after ve cover MT 216

The managements in this folder can only be used when corn grain is the next planned crop after a winter
annual or spring annual crop (winter wheat, vegetables, buckwheat, oats, etc.) has been harvested. With a
mid-August planted cover crop, a significant portion of the summer and fall growing season remains for
cover crop growth. A summer cover crop of radishes, vetch, clover, or small grains may be planted and
managed until frost occurs.

Option 2:

When the folder “Corn Grain with October cover crop” is selected, the following managements are available:

corf grain; M T anhed after e cover MT 216
corf grain; M T after ive cover T 216

corf grain; ST after ve cover MT 216

cort grain; Sdigk, foult after WT e cover 216

The managements in this folder are cover crops that are established in the fall after the harvest of a full
season crop like soybeans, melons, sorghum, sunflowers, and late sweet corn. The cover crop is planted in
mid to late October and is allowed to grow into the spring green-up period before termination and the
planting of corn grain as the primary crop.

Option 3:

When selecting the folder “Corn Grain with September Cover Crop” the following managements folder are:

cormn gain; SC, digk after w wheat and annual clover cover crop 216
corm gain; SC, disk after w wheat and hariy vetch cover crop 216
corm gain; SC, disk after w wheat and radizh cover crop 216

corn grain; M T, after w wheat and MT e cover, Fanbyd. 216

corn grain; M T after w wheat and e cover MT 216

corn grain; 5T after w wheat and MT e cover 216

carn grain; Sdisk, foult after w wheat and MT e cover, Fanbpd. 216
cormn grain; Sdizk, foulk after wowheat and e cover NTz16

The managements in this folder are cover crop options that are established in mid- September following
crops such as winter wheat, corn silage, tomatoes, green snap beans, cucumbers, and sweet corn. The cover
crop is established late in the growing season with only a few weeks before a killing frost.
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Option 4:
The following managements are available in the “Corn Grain with interseeded cover crop” folder:

corn grain w interzeeded Red Clov. FC, st pt, dizk, 216

corn grain wointerseeded Fed Clov. Sdizk, foult, organic: 216
corn grain w interseeded oilzeed radish, Sdizk, fcult, organic 216
carh grain W interseeded me; SC, dizk, 216

The managements in this folder are to be used when the cover crop is seeded with the primary crop or
shortly after the primary crop has been planted. The selected cover crop must be shade tolerant to survive
in the understory of the primary crop, in this case corn grain, and must be winter hardy to survive the
winter temperatures. When the primary crop is harvested, the cover crop is released to grow at the end of
the growing season and through the winter months.

Evaluating Cover Crops in RUSLE2

When a management file for cover crops is selected, choose a file that is closest to the desired crop rotation.
Any file may be modified to fit the desired rotation but there are less items to change if the selected file is
somewhat similar to the actual situation. The planner may change dates, vegetation, operations, and yields to
better model the rotation that has been used or will be used.

In most cases where soil erosion increased after adding a cover crop, the cover crop files have been used
without making a yield adjustment for the growth stage of the cover crop and corresponding residue values.
This may be the correct way to use the model particularly if the cover crop is planted late or terminated early
with little vegetation growth on the soil surface but may not work well for cover crops that reach maturity.
In the Tables that follow, select the growth time based on when most of the cover crop has emerged until the
cover crop is terminated (this includes termination by frost).

When a cover crop is planted early and allowed adequate growth time, significant vegetative cover and root
growth will result. The yield level in RUSLE2 can be entered to represent actual cover conditions that have
developed. Conservation planners need to evaluate the cropping system and the average dates when land
treatments (tillage, planting, and termination of cover) will be applied and estimate the ground cover that will
result.

Attached are residue value tables for close-grown cover crops common in Missouri. Select the correct table
for the planting season. From the table, select the correct cover crop or similar species and the growth period
for the estimated residue value to be used in RUSLE2. If a cover crop is planted and grown for a time period
equal to or less than 60 days (by killing frost or termination), credit no more than 1000 lbs./acre of surface
residue to theRUSLE?2 soil loss calculations. When the cover crop is planted in the middle furrow of a cotton
field, the RUSLE2 cover residue allowed will be one-half (50%) of the values listed in these tables.
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Table 1: Residue Values for Fall Planted Cover Crops Pounds per Acre

(Ibs./acre)V
Cover Cro Min. 3 Months | Morethan4 | Morethan 5 | Morethan6 | More than7
Species P Growth-planted Months Months Months Months
pecie after Nov. 1 Growth Growth Growth Growth

Cereal Rye 1500 2000 4000 5200 6500
Cereal Rye and 2/

Hairy Vetch 1000 1500 3500 4700 6000
Cereal Rye and 000%/ 1400 3200 4400 5600
Crimson Clover 1
Winter Wheat 1200 1600 3200 4000 4800
Winter Wheat and 2/

Hairy Vetch 900 1200 3000 4200 5500
Winter Wheat and 900%/ 1200 2800 3600 4500
Crimson Clover
Annual Ryegrass 1000 1500 3300 3900 4500

Table 2: Residue Values for Summer Planted Cover Crops following a Spring Crop or
Winter Wheat — Pounds per Acre (Ibs./acre)Y

Minimum 3 4 Months Growth 5 Months Growth | 6 Months Growth

Cover Crop
Species Months Growth - planted after released after released after

P Planted after July 1 spring crop wheat harvest wheat harvest
Buckwheat 2000 2000 - -
Radishes, Kale,
Collards, Turnips,
Mustard, Rape 3000 4000 4500 5000
Oat, Rye, Barley,
Wheat, Triticale 3000 4000 4500 5000
Pea, Vetch, Bean, 2500 3700 4000 4400
Lentil, Soybean
Cereal Grains with 3500 4500 5000 5500
Legumes
Sorghum or 2000 4500 6000 6500
Sudangrass
Diverse Cover
Crop Mix (5 or
more compatible 3200 4200 4700 5400
species)
Simple Cover Crop
Mix (2 to 3 3000 4000 4500 5000
compatible species)
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Table 3: Residue Values for Spring Planted Cover Crops before a Summer Crop —
Pounds per Acre (Ibs./acre)Y

Minimum 2 Months

Cover Crop Species Growth—Planted P|3 Modnt?s G;\jwthh—l PI4 Modnt:cls G:\;wthh—l
after April 1 anted after Marc anted after Marc
Buckwheat 1200 2000 -

Radishes, Kale, Collards,

Turnips, Mustard, Rape 2000 3009 =0
O;?t., Rye, Barley, Wheat, 2000 3000 3500
Triticale
Pea, Vetch, Bean, Lentil, 2000 3000 3300
Soybean
Cereal Grains with 2200 3200 3800
Legumes
Cover Crop Mixes of 5 or 2000 3000 3500

more species

Footnotes -

' The Residue Values displayed in Tables 1, 2, and 3 are for narrow row planting equipment - 15- inch or less
spacing between rows for all cover crop species. If cover crop species are planted at a wider spacing in
excess of 15 inches between rows, residue values in these tables will be reduced by 50 percent in RUSLE2
calculations.

¥ Hairy vetch and crimson clover will not survive the winter if planted after September 15 in northern
Missouri and October 15 in southern Missouri.
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Cover Crop Managements and
Residue Values in RUSLE2

Numerous users have observed that RUSLE?2 soil loss predictions will increase when a no-till cover crop is
added into the normal crop rotation. This is occurring when the cover crop is being planted using a drill
since this type of planting operation is creating a soil disturbance every 7 to 10 inches. Logically, this
should not be the case when cover crops are established according to the Cover Crop (340) conservation
practice standard — additional vegetative cover through the crop year should reduce erosion losses—not
increase erosion.

Within RUSLEZ2, cover crop options have been created for the following primary crops in Cover-
Management Zones (CMZ) 16 and 17:

Corn Grain 30-36 Inch Rows

Corn Grain Nar. Row <18 Inch Rows

Corn silage

Oats

Soybean Drilled (CMZ16 only)

Soybean Nar. Row (CMZ17 only)

Soybean Split Row

Soybean Wide Row

In the following examples, the “Corn Grain 30-36 Inch Rows” file folders are being used to demonstrate
the types of management selections available for each crop listed above.

The four options for cover crops in rotation are listed below. This instruction sheet will go show the options
available is each of the folders.

# ' Open |._§g |
\

BT Lok in: |management$\EMZ 16%a.5ingle ‘ear/Single ErNﬁte&'\Com Grain 30-36 In. Rows
|_|Comn Grain after August Cover Crop after W wheat k' comn grain;FP 216 lff,_c
|_1Carn Grain with October cover crap corn grainFdisk, foult, z16 el
|_1Corn Grain with September Cover Crap corn grain;Ffoult, 216 l_‘:’_;

N w | Com Grain with interseeded cover crop corn grainM T Fall Stip Till, 216 ]
7] corrT o ot dizk, 216 corn arainM T oat cover ALTIDTL X
corn grainFC, st pt, disk, foult, 216 corn grain M T oat cover DTL =
corn grainFC, =t pt, foult, 216 corn grainM T wlbenway, z16 el
corn grainFC, sweep, disk, 216 corn grainNT 216
corn grain:FC, sweep, dizk, foul, z16 corn grainM T anhyd, 216
corn grain:FC, sweep, disksecd. foult, 216kest corn grainR T 216
corn grain:FC, sweep, do all wroller basket. foult, z16test caorn grain;SC, st pt, disk., foult, 216
corn grainFC, sweep, dao all. foult, 216kest carn grain,SC, st pt, disk, 218
corn grainFC, sweep, foult, 216 corn grain;SC, st pt, foult, 216
corn grain:FC, bwist, disk, z16 caorn grain;SC, sweep, disk, foult, 216
corn grainFC, bwist, disk, foult, 216 corn grainSC, sweep, dizk, 216
corn grain:FC, bwist, foult, 216 corn grain;SC, sweep, foult, 216
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Option 1:

When the folder “Corn Grain after August Cover Crop after W Wheat” is selected, the following managements

are available:

corn gain; SC, digk after w wheat, radizh cover crop 216
corn gain; SC, dizk, annual clover cover crop 216

corn gain; SC, disk, hariy vetch cover crop 216

corn grain; MT after ive cover crop 216

corn grain; MT after e cover wd anbpd 216

corn grain; M T after ve cover MT 216

The managements in this folder can only be used when corn grain is the next planned crop after a winter
annual or spring annual crop (winter wheat, vegetables, buckwheat, oats, etc.) has been harvested. With a
mid-August planted cover crop, a significant portion of the summer and fall growing season remains for
cover crop growth. A summer cover crop of radishes, vetch, clover, or small grains may be planted and
managed until frost occurs.

Option 2:

When the folder “Corn Grain with October cover crop” is selected, the following managements are available:

corf grain; M T anhed after e cover MT 216
corf grain; M T after ive cover T 216

corf grain; ST after ve cover MT 216

cort grain; Sdigk, foult after WT e cover 216

The managements in this folder are cover crops that are established in the fall after the harvest of a full
season crop like soybeans, melons, sorghum, sunflowers, and late sweet corn. The cover crop is planted in
mid to late October and is allowed to grow into the spring green-up period before termination and the
planting of corn grain as the primary crop.

Option 3:

When selecting the folder “Corn Grain with September Cover Crop” the following managements folder are:

cormn gain; SC, digk after w wheat and annual clover cover crop 216
corm gain; SC, disk after w wheat and hariy vetch cover crop 216
corm gain; SC, disk after w wheat and radizh cover crop 216

corn grain; M T, after w wheat and MT e cover, Fanbyd. 216

corn grain; M T after w wheat and e cover MT 216

corn grain; 5T after w wheat and MT e cover 216

carn grain; Sdisk, foult after w wheat and MT e cover, Fanbpd. 216
cormn grain; Sdizk, foulk after wowheat and e cover NTz16

The managements in this folder are cover crop options that are established in mid- September following
crops such as winter wheat, corn silage, tomatoes, green snap beans, cucumbers, and sweet corn. The cover
crop is established late in the growing season with only a few weeks before a killing frost.
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Option 4:
The following managements are available in the “Corn Grain with interseeded cover crop” folder:

corn grain w interzeeded Red Clov. FC, st pt, dizk, 216

corn grain wointerseeded Fed Clov. Sdizk, foult, organic: 216
corn grain w interseeded oilzeed radish, Sdizk, fcult, organic 216
carh grain W interseeded me; SC, dizk, 216

The managements in this folder are to be used when the cover crop is seeded with the primary crop or
shortly after the primary crop has been planted. The selected cover crop must be shade tolerant to survive
in the understory of the primary crop, in this case corn grain, and must be winter hardy to survive the
winter temperatures. When the primary crop is harvested, the cover crop is released to grow at the end of
the growing season and through the winter months.

Evaluating Cover Crops in RUSLE2

When a management file for cover crops is selected, choose a file that is closest to the desired crop rotation.
Any file may be modified to fit the desired rotation but there are less items to change if the selected file is
somewhat similar to the actual situation. The planner may change dates, vegetation, operations, and yields to
better model the rotation that has been used or will be used.

In most cases where soil erosion increased after adding a cover crop, the cover crop files have been used
without making a yield adjustment for the growth stage of the cover crop and corresponding residue values.
This may be the correct way to use the model particularly if the cover crop is planted late or terminated early
with little vegetation growth on the soil surface but may not work well for cover crops that reach maturity.
In the Tables that follow, select the growth time based on when most of the cover crop has emerged until the
cover crop is terminated (this includes termination by frost).

When a cover crop is planted early and allowed adequate growth time, significant vegetative cover and root
growth will result. The yield level in RUSLE2 can be entered to represent actual cover conditions that have
developed. Conservation planners need to evaluate the cropping system and the average dates when land
treatments (tillage, planting, and termination of cover) will be applied and estimate the ground cover that will
result.

Attached are residue value tables for close-grown cover crops common in Missouri. Select the correct table
for the planting season. From the table, select the correct cover crop or similar species and the growth period
for the estimated residue value to be used in RUSLE2. If a cover crop is planted and grown for a time period
equal to or less than 60 days (by killing frost or termination), credit no more than 1000 lbs./acre of surface
residue to theRUSLE?2 soil loss calculations. When the cover crop is planted in the middle furrow of a cotton
field, the RUSLE2 cover residue allowed will be one-half (50%) of the values listed in these tables.
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Table 1: Residue Values for Fall Planted Cover Crops Pounds per Acre

(Ibs./acre)V
Cover Cro Min. 3 Months | Morethan4 | Morethan 5 | Morethan6 | More than7
Species P Growth-planted Months Months Months Months
pecie after Nov. 1 Growth Growth Growth Growth

Cereal Rye 1500 2000 4000 5200 6500
Cereal Rye and 2/

Hairy Vetch 1000 1500 3500 4700 6000
Cereal Rye and 000%/ 1400 3200 4400 5600
Crimson Clover 1
Winter Wheat 1200 1600 3200 4000 4800
Winter Wheat and 2/

Hairy Vetch 900 1200 3000 4200 5500
Winter Wheat and 900%/ 1200 2800 3600 4500
Crimson Clover
Annual Ryegrass 1000 1500 3300 3900 4500

Table 2: Residue Values for Summer Planted Cover Crops following a Spring Crop or
Winter Wheat — Pounds per Acre (Ibs./acre)Y

Minimum 3 4 Months Growth 5 Months Growth | 6 Months Growth

Cover Crop
Species Months Growth - planted after released after released after

P Planted after July 1 spring crop wheat harvest wheat harvest
Buckwheat 2000 2000 - -
Radishes, Kale,
Collards, Turnips,
Mustard, Rape 3000 4000 4500 5000
Oat, Rye, Barley,
Wheat, Triticale 3000 4000 4500 5000
Pea, Vetch, Bean, 2500 3700 4000 4400
Lentil, Soybean
Cereal Grains with 3500 4500 5000 5500
Legumes
Sorghum or 2000 4500 6000 6500
Sudangrass
Diverse Cover
Crop Mix (5 or
more compatible 3200 4200 4700 5400
species)
Simple Cover Crop
Mix (2 to 3 3000 4000 4500 5000
compatible species)
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Table 3: Residue Values for Spring Planted Cover Crops before a Summer Crop —
Pounds per Acre (Ibs./acre)Y

Minimum 2 Months

Cover Crop Species Growth—Planted P|3 Modnt?s G;\jwthh—l PI4 Modnt:cls G:\;wthh—l
after April 1 anted after Marc anted after Marc
Buckwheat 1200 2000 -

Radishes, Kale, Collards,

Turnips, Mustard, Rape 2000 3009 =0
O;?t., Rye, Barley, Wheat, 2000 3000 3500
Triticale
Pea, Vetch, Bean, Lentil, 2000 3000 3300
Soybean
Cereal Grains with 2200 3200 3800
Legumes
Cover Crop Mixes of 5 or 2000 3000 3500

more species

Footnotes -

' The Residue Values displayed in Tables 1, 2, and 3 are for narrow row planting equipment - 15- inch or less
spacing between rows for all cover crop species. If cover crop species are planted at a wider spacing in
excess of 15 inches between rows, residue values in these tables will be reduced by 50 percent in RUSLE2
calculations.

¥ Hairy vetch and crimson clover will not survive the winter if planted after September 15 in northern
Missouri and October 15 in southern Missouri.
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