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Why graze cover crops? 

The benefits of grazing cover crops are numerous. Cover crops alone provide many benefits to the soil 
ecosystem. Cover crops increase soil cover. Consistent and continuous soil cover can moderate soil 
temperatures, reduce evaporation, increase infiltration, suppress weeds, and reduce soil erosion 
(Sharma, et. al., 2018). When used consistently, cover crops often enhance soil organic matter (Ding, 
et. al., 2006). Increased soil organic matter can lead to increased water and nutrient holding capacity 
for plants, improved soil organism habitat, and improved soil aggregate stability (Sapkota, et. al., 
2012). Cover crops influence and improve soil microbial populations and relationships (Chavarria, et. 
al, 2016, and Schmidt, et. al., 2018), which in turn can lead to increased fertility and improved plant 
health and growth.  Cover crops can minimize soil compaction and improve plant productivity and 
health.  Compacted soils are less favorable for plant growth due to higher soil bulk density, reduced 
pore space, and poor aeration and drainage.  Root penetration, expansion, and growth is decreased in 
compacted soils, and supplies of air, water, and nutrients are reduced with decreasing porosity and 
drainage.  From a water quality standpoint, cover crops also have the potential to minimize sediment, 
nutrient, and pesticide transport to surface and groundwater.  Finally, cover crops can improve 
emissions of particulate matter and greenhouse gases by reducing wind erosion and removal of CO2 
from the air and by sequestering carbon. 

 
In addition to the benefits from cover crops, integrating livestock onto cropland can bring additional 
benefits or enhance those from cover crops such as: mechanical displacement of compaction from 
hoof action, livestock manure which speeds and enhances incorporation of plant material, effects of 
grazing on plants that stimulates soil biology, improving nutrient cycling, and improved water 
infiltration. While there are potential limitations and challenges to grazing cover crops, if properly 
managed, negative impacts can be avoided or minimized (Singh, et. al., 2022). 

 
When managed properly, grazing cover crops typically has been shown to have no significant negative 
impact to the soil resources or crop production levels, and often has beneficial effects on the soil and 
the crop, as well as the animals (Carvalho, et. al., 2018). In addition, managed grazing of cover crops 
provides an alternate source of income (Tobin, et. al., 2020) or offset of costs to other enterprises on 
the operation (i.e., reduction of feed costs of the livestock enterprise). 

 
The purpose of this technical note is to provide tools to help with managing grazing of cover crops and 
crop aftermath, to achieve the desired resource and/or management goals, and to prevent negative 
outcomes due to overutilization. 

 
Cover Crop and Crop Aftermath Grazing Tools 
Included with this technical note are a calculation sheet to assist with using the cover crop grazing 
stick in matching the livestock requirements with the forage resource, and a template for a cover crop 
grazing stick which states can use with producers to help implement sustainable use of the cover crop 
and still provide the associated resource benefits as described above. In addition, calculations for 
grazing crop aftermath are included. 
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Cover Crop Grazing Calculation Sheet and Cover Crop Grazing Stick 
The cover crop grazing calculation sheet (Figure 1) was developed to assist planners and producers in 
determining sustainable livestock stocking rates that maximize resource concern positive effects and 
not lead to the creation of additional resource concerns. The concept originated from “pasture” grazing 
sticks that many states employ, and from numerous clipping samples that were collected on cover 
crops in South Dakota from 2009-2011. These samples became the basis for the production estimation 
part of the calculation sheet. The utilization percent concept was adapted from other grazing sticks, 
and the animal forage demand values are chiefly from the National Range and Pasture Handbook.  The 
calculation sheet follows a 4-step process to determine stocking rates for livestock grazing.  It accepts 
user input for each step of the process and provides an automated result for the user. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Cover Crop Grazing calculation sheet. See Appendix B for a larger view and example. 

 
Using the Cover Crop Grazing calculation sheet 

Step 1 – Estimating forage production of cover crop 
An estimate of forage production is determined using a height/weight relationship (i.e., the height and 
air-dry weight of forage was collected on the same sites and used to determine the average weight per 
inch). For example, in South Dakota, the total production estimate of 215 lbs. per acre per inch of 
height was derived from numerous paired height and weight data points (unpublished data). This 
value can be used as a beginning point; however, a calibration may be needed to adapt this value for 
other locations. This can be done on an individual farm across a farm operation or conducted over a 
broader area. A description of this calibration process is included in Appendix A. 
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To measure the height of the cover crop, use the cover crop grazing stick or other measuring device to 
determine the height of the tallest leaves. When measuring the height, it is recommended not to lift the 
vegetation upright or to measure seed stalks rising above the prevalent plant tops. Take about 20 
height measurements and calculate an average, then put the average height value on the sheet. The 
sheet will calculate the total forage production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 2. Close-up of Step 1. 

Then enter the minimum residual height, and the sheet will calculate the available forage. 
 

Figure 3. Close-up of Step 1, entering the minimum residual value. 
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It is recommended to plan for at least 5-6 inches of residual height to ensure adequate cover and 
maintain the benefits of the cover crop. Plan for at least 8 inches of residual height if the goal is to 
provide adequate hiding cover for wildlife (more may be needed if the grazing is not evenly 
distributed). This is especially true if the goal is to enhance wildlife or to provide for another 
enterprise such as hunting. If this is a season-long cover crop and the desire is to have regrowth after 
initial grazing events, then a useful target is to “take half, leave half” which would be 50% of the total 
height using this simplified approach. However, more of the weight is usually in the lower part of 
standing forage, so this value may be 40-45% of the total height. Some trial and error may need to be 
used in this case to achieve the desired amount of regrowth from the cover crop. 

 
Step 2 – Determine usable forage based on utilization. 

This step involves estimating a percent utilization, or in effect efficiency level, of the grazing animals 
to estimate the actual usable forage for the livestock. It has been shown that the shorter the 
occupation period, the more efficient the animals will be, consuming more forage and wasting less. 
While these values are not truly a percent utilization, they work well for this purpose. Suggested 
values are provided on the sheet based on the length of the occupation period. For shorter grazing 
periods, use a higher number, and for longer grazing periods use a lower number. In this example, a 
grazing period of 15 days is estimated so a value of 60% is entered. 

 

Figure 4. Close-up of Step 2, example. 

Step 3 – Determine forage demand from animals. 

This step involves estimating the forage demand from the animals. This formula uses 3% of the body 
weight of the animals as the typical daily intake of a ruminant animal. This is based on a diet 
consisting of air-dry forage material, as is the forage production estimate. Daily intake rates can 
fluctuate being highest about 45 days post-parturition and lowest when the animals are dry. This value 
of 3% is considered a typical average over the year. 

 

Figure 5. Close-up of Step 3, example. 
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Step 4 – Two options – determine the number of days or the acres (e.g., size of paddock) 

Often producers have a set number of animals for which they need to provide forage, and often they 
have a given number of acres on which to graze the animals. In this case, the first option in this last 
step would be used to determine the number of days the animals could occupy the selected field. On 
the sheet, the only value that needs to be entered is the acres of the field being grazed. 

 

Figure 6. Close-up of Step 4, example. 

If the producer can divide the field up into smaller paddocks to make the grazing more uniform and 
reduce the impact on the grazed area, then option two would be selected. In this case, enter the number 
of days that the producer would be willing to make livestock moves from one paddock to the next. 
The sheet will then show the average size of the paddock that would be needed for each occupation. 

 

Figure 6A. Close-up of Step 4, example. 

In this case, if the field is 40 acres in size, rounding up the paddock size to 8 acres would provide 5 
evenly sized paddocks (note that to calculate the days correctly, the utilization percentage in step 2 had 
to be changed to 70% to reflect the shorter occupation period). 
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Calculating grazing on crop aftermath 
(Adapted from South Dakota Range Technical Note 6) 

Many operators that manage livestock take advantage of crop residues (i.e., grain, leaves, stalks, cobs, 
and other plant parts) as a source of forage in the late fall and early winter. Crop residues are usually 
utilized late in the year (October through December). In some regions, snowfall may limit the use of 
crop residues making them a less reliable forage source. Adequate forage must be available to the 
livestock herds for the periods prior to the availability of crop residues as well as during the residue 
grazing period in the advent of inclement weather. Grazing of residues should not be relied upon as a 
substitute for other forage sources which are in short supply.  Using crop residues for purposes beyond 
conservation of soil and water requires proper residue management after crop harvest to ensure that a 
sufficient amount of crop residues remain on the field to support other soil services. 

 
Depending on the type and condition of crop residues, livestock may be low in energy or protein or 
both. Supplementation to maintain desired livestock performance may be required, especially if 
animals are lactating or in a period of higher nutritional needs. Forage testing of the residue material 
and/or fecal sampling to determine forage quality is recommended. Removal of crop residues by 
grazing will not usually result in degradation of resources unless grazing pressure is extreme or soil 
conditions are unfavorable. Grazing of crop residue on highly erodible crop land must be in 
compliance with a conservation plan or conservation system for soil erosion control ensuring soils 
remain covered during critical rainfall and wind periods.  Confirm the amount of surface residue to 
control erosion using the appropriate NRCS erosion tools. 

 
Forage availability from crop residues is dependent on the crop grown, yield, cleanliness of the crop, 
harvest efficiency of the combine, lodging, disease, other crop damage, method of harvest, and the fall 
green up of volunteer crop and weeds. Generally, the only crops where residue is abundant enough to 
provide a significant amount of forage are corn and sorghum for grain and small grains. Forage quality 
of small grain residue is poor unless volunteer plants are present. Soybeans, sunflowers, silaged crops, 
and other low residue crops do not provide an adequate amount of residue for aftermath grazing. 
Because weeds and volunteer crop plants are not always present in a crop field they should not be 
relied upon as a source of forage. Forage availability, and, therefore, stocking rates should be based on 
the amount of crop residues produced and the livestock demand on an Animal Unit Month (AUM) 
basis. Residue production estimates should be based on actual crop yields. The following provides an 
easy way to calculate average stocking rates for residue grazing: 

 
1. Obtain average crop yields for the fields to be grazed. 
2. Multiply the crop yield by the amount of residue produced by the crop (e.g., 60 lbs. per bushel 

of corn harvested - refer to Table 2). 
3. Multiply this figure by 0.2 for corn and sorghum or 0.1 for small grains. 
4. Divide the results by 912 lbs. per AUM (1,000-pound animal X 3% of body weight intake per day 

= 30 pounds forage per day X 30.4 days per month (average) = 912 pounds per AUM) 
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Table 1. Example calculations to determine stocking rates for crop aftermath. 
Example 1 Example 2 
Crop: oats Crop: corn for grain 
Yield: 60 Yield: 120 
60 bushels x 55 lbs./bushel = 3,300 lbs. of 
residue 

120 bushels/acre x 60 lbs./bushel = 7,200 lbs 
of residue 

3,300 lbs. x 0.1 = 330 lbs./ac. of available 
residue 

7,200 lbs./ac x 0.2 = 1,440 lbs./ac. of 
available residue 

330 lbs./ac. ÷ 912 lb./AUM = 0.36 AUM/ac. 1,440 lbs./ac. ÷ 912 lbs./AUM = 1.58 
AUM/ac. 

 

Table 2. Crop residue amounts relative to yield of various crops (Schmidt, 1996; Thompson, 1998). 

Crop Residue amount/bushel 
of yield – lbs./acre* Crop Residue amount/bushel 

of yield – lbs./acre* 
barley 72 rye 84 
corn 60 sorghum 60 
millet 80 Spring wheat 78 
oats 55 Winter wheat 100 

  * Use land grant university crop residue amounts 
 
Determining grazing use (length of grazing period or size of paddock) from the stocking rate 

 
The calculation shown in Table 1 results in an AUM (Animal Unit Months)/acre value. To determine 
either the:  length of time the animals can graze in each area (Option 1, or 2) the size of paddock needed 
for a set period of time (Option 2), use the following: 

 
Option 1 (length of time grazing can occur in each area): 

• Determine AU (Animal Units): Number of animals X AUE/M (Animal Unit Equivalent) = 
AU (as a rule of thumb, use 0.1 AUE/M for every 100 pounds of animal weight – a 1,200 lb. 
animal would be 1.2 AUE/M) 

• AUM/acre ÷ AU = M (months)/acre 
• M/acre X acres = months 
• Months X 30.4 days/month = days 

 
Option 2 (size of paddock needed for a set period of time): 

• Total forage demand per day: Number of animals X AUE/M (Animal Unit Equivalent) = AU 
(as a rule of thumb, use 0.1 AUE/M for every 100 pounds of animal weight – a 1,200-pound 
animal would be 1.2 AUE/M) 
AU X 912 lbs. = pounds/month 
Pounds/month ÷ 30.4 days/month = pounds/day 

• Pounds/day X set grazing period in days = pounds forage demand for the period 
• Forage available: AUM/acre X 912 lbs./AUM = pounds/acre 
• Total pounds forage demand for the period ÷ forage available (lbs./acre) = acres 
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Cover Crop Grazing Stick: An Example 

Many states have developed what are typically known as grazing 
sticks or pasture sticks for perennial forages. In the same way, a 
stick can be printed to provide guidance on the grazing of annual 
forages/cover crops if one is not already available. 

Figure 7 shows the four sides of an example cover crop/annual 
forage grazing stick. The directions and formulas match what is 
described within this technical note. 

 
The process for developing a stick starts with determining what 
will be on the stick. One method for designing a stick is to lay it 
out in an Excel spreadsheet. Figure 8 is a picture of the Excel 
spreadsheet that was used to order the stick pictured in Figure 7. 
The stick design could also be done in a Portable Document 
Format (PDF) or other software. Use a commonly available 
software program to ease transfer of the information to the 
manufacturer of the stick. 

 
Once a manufacturer is selected, provide the design of the stick to 
the company. The company will likely supply a proof stick to 
ensure that the design is correct before completing the job. 
Ensure that the sides are printed in the right order, and that the 
print is legible on all sides. If the proof stick is acceptable, 
inform the company to proceed. Retain the original 
communication and design document provided to the company, 
as well as the proof stick in case the order is not completed 
correctly. Most companies will reprint the sticks if there is a 
mistake. Some companies will require that the faulty sticks be 
shipped back, but it is not likely. 

 
The sticks typically come with a hand strap on the handle 
end. Some states will make a small, laminated card that 
supplies additional information. These can be hole- 
punched and attached to the hand strap prior to 
distributing the sticks. 

 
Figure 7    Figure 8 
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Appendix A – Determining production to calibrate the grazing stick 

This appendix is adapted from Title 190 National Range and Pasture Handbook, Part 645 “National 
Range and Pasture Handbook,” Subpart E – Inventory, Assessment, and Monitoring for Grazing 
Lands. 

 
The examples provided in this Technical Note suggest a value of 215 lbs. per acre for each inch of 
height measured for the cover crop. If this value is not representative for your area, you can calibrate 
the grazing stick. The process described here will provide the steps to calibrate the cover crop grazing 
stick. 

First, determine the average height of the cover crop. To measure the height of the cover crop, use the 
cover crop grazing stick or other measuring device to determine the height of the tallest leaves. 
Typically, it is recommended to not lift the vegetation upright or to measure seed stalks rising above 
the prevalent plant tops. Take about 20 height measurements and calculate an average, then record that 
value. Next, determine the average air-dry weight of the forage in the same area where the height was 
determined. The supplies needed to do this include sampling frame (clipping frame/hoop) of known 
size, grass clippers, bags for collecting the forage (paper is preferable), and a gram scale of sufficient 
size to weigh the bag with forage (likely will need a 300g or 1,000g scale). Then, follow these steps: 

 
1. Somewhat randomly place the clipping frame in 3-5 locations within the area where the height 

was determined. As much as possible, manipulate the vegetation so plants that are rooted in the 
plot remain in the plot and will be clipped, while those not rooted in the plot will be moved out 
of the frame and not clipped. Also, try to get the clipping frame to lie nearly in contact with the 
ground. 

2. Using the gram scale, weigh the empty collection bag to determine a tare weight. 
3. Using the grass clippers, clip all vegetation as close to the ground level as possible, without 

disturbing the soil surface. Place clipped vegetation in your collection bag. Try to remove 
previous year’s plant residue if it is included in the clipping sample. Clip the entire plot and 
place in the collection bag. 

4. Using the gram scale, weigh the collection bag containing the clipped forage, subtract the 
empty bag weight, and record the weight of the green forage. If your scale is not large enough 
to weigh the whole bag, you may have to remove some and weigh in stages, and then add up 
each amount for a total. 

5. Obtain an average weight of the 3-5 plots clipped. Keep one of the bags as a sub-sample if an 
air-dry percentage will be determined (Step 6.a.) instead of estimated (Step 6.b.). 

6. Determine an air-dry percentage of the green forage weight. This can be done by air-drying the 
forage or by using an estimate: 

a. Drying: to obtain an air-dry percentage, simply place the sub-sample bag in an air- 
conditioned room and weigh the bag periodically until the weight stops declining. This 
usually takes about a week but may take longer for thicker-stemmed vegetation. The 
air-dry percentage is calculated by dividing the dried forage weight (minus the bag tare 
weight) by the green forage weight (minus the bag tare weight). Note that if the room is 
not air-conditioned, then just use an estimate. Also, do not oven dry. 

b. Estimate: Green forage not headed out – 35-40%; forage dominantly headed out but no 
yellowing – 45-55%; forage beginning to yellow or turn brown – 65-75%. 

https://directives.nrcs.usda.gov/sites/default/files2/1719488729/Subpart%20E%20%E2%80%93%20Inventory%2C%20Assessment%2C%20and%20Monitoring%20for%20Grazing%20Lands.pdf
https://directives.nrcs.usda.gov/sites/default/files2/1719488729/Subpart%20E%20%E2%80%93%20Inventory%2C%20Assessment%2C%20and%20Monitoring%20for%20Grazing%20Lands.pdf
https://directives.nrcs.usda.gov/sites/default/files2/1719488729/Subpart%20E%20%E2%80%93%20Inventory%2C%20Assessment%2C%20and%20Monitoring%20for%20Grazing%20Lands.pdf
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7. Take the average weight determined in step 5 and multiply times the air-dry percentage 
determined in step 6. This will be the total forage production in grams. 

8. Multiply the number in step 7 by the factor relative to the specific clipping frame size to 
determine the air-dry pounds per acre: 

 

Frame Size Conversion Factor Frame Size Conversion Factor 
0.96 sq. ft. 100 4.80 sq. ft. 20 
1.92 sq. ft. 50 9.60 sq. ft. 10 
2.40 sq. ft. 40   

 
9. Lastly, to determine the pounds per acre per inch of air-dry forage for the area in question, 

divide the total air-dry pounds per acre by the average height of the cover crop. 
 



 

 

Total air-dry production 

resid. lbs./ac. prod. 

215 

215 

215 

0  

0  

Appendix B – Cover Crop Grazing Calculation Sheet 
 

Grazing Cover Crops 
 

Step 1 - Determine available forage from measuring average height of cover crops 
Available Forage: 
Total production minus the minimum allowable residual. 
Ex: total prod. = 5,000 lbs./ac. - min. residual (1,200 lbs./ac.) = available forage: 5,000 - 1,200 = 3,800 lbs.ac. 

 
Total Production Estimates: 
Mix of cool- and warm-season: ~  215  lbs./ac. for each inch of height 

 
Mix of cool- and warm-season: Ave height X  215  lbs/ac =  0  

 
 

Available Forage: 

Mix of cool- and warm-season: Min. residual height X  215  =  0  
 

Total production from above: 0  - residual air-dry  0  =  Available forage  0  
 
 

 
Step 2 - Determine Usable Forage based on utilization 

Utilization %: the utilization percent is higher, the shorter the occupation period due to less waste. The 
occupation period can be shortened by fencing out smaller areas for grazing. 0.5-1 day: 80%; 2 days: 75%; 3 
days: 75%; 4 days: 70%; 5 days: 65%; 6-30 days: 60% 

Usable Forage Supply: 

0  lbs./ac. Available forage X % utilization =  0  lbs./ac. usable forage 
 
 
 

Step 3 - Determine forage demand from animals 
Forage Demand: 

lbs. average animal X 3% of body weight/day = 

 

 
0  lbs. forage required/AU/day 

X number of animals = 0  Total Forage Demand for the herd per day 
 

 
Step 4 - two options: 

You know the number of acres, but need to determine the number of days they can graze: 
lbs./ac. usable forage (Step 2) X acres =  0  Total lbs. 
Total lbs. ÷ Total Forage Demand (Step 3) = days 

 
You know the number of days you want to graze, but need to determine the number of acres: 

Total Forage Demand (Step 3) X days =  0  Total lbs. 
Total lbs. ÷ lbs./ac. usable forage (Step 2) = acres 

(This second option can be used if you have a larger area, but want to divide it up into smaller paddocks 
in order to increase utilization and increase the overall number of days that grazing can take place) 
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 5  

Grazing Cover Crops (Example) 
 

Step 1 - Determine available forage from measuring average height of cover crops 
Available Forage 
Total production minus the minimum allowable residual. 
Ex: total prod. = 5,000 lbs./ac. - min. residual (1,200 lbs./ac.) = available forage: 5,000 - 1,200 = 3,800 lbs.ac. 

 

Total Production Estimates 
Mix of cool- and warm-season: ~ 

 
215 

 
lbs./ac. for each inch of height 

 
Mix of cool- and warm-season:  32  Ave height X 215 lbs/ac = 6880 Total air-dry production 

 
 

Available Forage 
Mix of cool- and warm-season: 

 
 8  Min. residual height X 

 
215 = 

 
1720 

 
resid. lbs./ac. prod. 

 

Total production from above: 6880 - residual air-dry 1720 =  Available forage 5160 
 
 
 
 

Step 2 - Determine Usable Forage based on utilization 
Utilization %: the utilization percent is higher the shorter the occupation period due to less waste 
The occupation period can be shortened by fencing out smaller areas for grazing. 
0.5-1 day: 80%; 2 days: 75%; 3 days: 75%; 4 days: 70%; 5 days: 65%; 6-30 days: 60% 

 
Usable Forage Supply: 

5160 lbs./ac. Available forage  X  70  % utilization = 3612 lbs./ac. usable forage 
 
 
 
 

Step 3 - Determine forage demand from animals 
Forage Demand 
 1350  lbs. average animal X 3% of body weight/day = 40.5 lbs. forage required/AU/day 

X  200  number of animals = 8100 Total Forage Demand for the herd per day 
 

 
Step 4 - two options 

You know the number of acres, but need to determine the number of days they can graze: 
3612 lbs./ac. usable forage (Step 2) X acres = al lbs. 

144480 Total lbs. ÷ Total Forage Demand (Step 3) days 

 
You know the number of days you want to graze, but need to determine the number of acres: 

8100 Total Forage Demand (Step 3) X days = 40500 Total lbs. 
40500 Total lbs. ÷ lbs./ac. usable forage (Step 2) = 11.2 acres 

(This second option can be used if you have a larger area, but want to divide it up into smaller paddocks 
in order to increase utilization and increase the overall number of days that grazing can take place) 
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Cover Crop and Crop Aftermath Grazing 

Appendix C – Cover Crop Grazing Calculation App 

 
South Dakota Soil Health Coalition's cover crop grazing calculation app 
The cover crop calculation sheet and the cover crop grazing stick was developed in cooperation with 
the South Dakota Soil Health Coalition (SDSHC) and the South Dakota Grazing Coalition (SDGC). 
The SDSHC also developed a smart phone app that can be used on both Android and Apple based 
operating system (OS) devices. Using the app makes adjusting the calculations for different situations 
very convenient. The app is intuitive and follows the same basic format of the calculation sheet 
described above in this technical note. 

Figure 9 is a quick response (QR) code that when scanned with a QR app or a smart phone camera will 
provide a link to access the SDSHC Grazing Cover Crop Calculation app. 

 

Figure 9. QR code for the South Dakota Soil Health Coalition Grazing Cover Crop Calculation App 
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