 10 Steps to Building a Multi-Species Cover Crop Mix 
“AKA Marlon’s Method”
  Utah NRCS 340 Cover Crop IR
1. In general, the goal is to aim for 1 to 1.3 million cover crop seeds in the mix weighing about 40 pounds total per acre for irrigated or higher moisture systems (for example 25-inch precipitation plus), or 650,000 – 1 million seeds in the mix per acre on dryland systems at about 30 lbs per acre.  The reason for less seeds per acre in a dryland system is the reduced amount of precipitation, as it cannot support higher plant populations.

2. To increase soil health benefits and to maximize biodiversity, consider both warm and cool season plants and when technically feasible (growing season applicable) aim for at least 2 to 4 different species from 4 different categories of cover crops from the cover crop calculator.  
a. Legume
b. Grass
c. Brassica
d. Broadleaf

3. To increase likelihood of establishment success, aim to have at least 1 – 3 species from each of the functional families listed below.  For example, if a cover crop is being grown after harvest in cool climates, and growing season is short, warm season species are probably not applicable. Warm season cover crop mixes grown in the heat of the summer, they can have cool season species in the mix as the taller warm season species shade and cool the other species in the understory.  Some people list 6 functional groups, they divide out the legume families. But for simplicity’s sake let’s just list four functional families
a. Cool season grass
b. Cool season broadleaf (includes legumes)
c. Warm season grass
d. Warm season broadleaf (includes legumes)

4. Begin by selecting 2 to 4 species from each category into the cover crop spread sheet tool that will address goals and resource concerns of the producer.  Start with assigning each species one pound of seed per acre.  The goal is to give each species an opportunity to express itself and not have any one species dominate and crowd out the rest.  

5. A general rule is to keep total brassica (mustard family) rate to not more than two pounds total per acre. 

[image: ]
Photo 1. Brassicas such as tillage radish have large leaf areas and are fast growing.  They can outcompete other cover crop species if their seeding rates are too high.  In this field, tillage radish was planted at the same rate as oats and winter peas.  The seeding rate for tillage radish was too high and therefore outcompeted the other cover crops. Photo: Elisebeth Marks

[image: ]

Photo 2. A mix with an ideal seeding ratio should look something like this – a diversity of species where not one is dominant and so they can all grow unimpeded. Photo: Elisebeth Marks

6. [image: ]Now, in the tool, add more pounds for the selected grasses and legumes in the mix. Add approximately 3-5 lbs for each species.  Cover crop mixes with more grasses and legumes contribute to increasing diversity. As the mix becomes more diverse containing many separate species, reduce the seeding rate for each one in the tool to stay within desired seeds per acre.    For example, if you are using oats in the mix at 20 lbs per acre, and you want to add barley, split each grass species to 10 lbs.  If you additionally add triticale, then you would continue to decrease seeding rate equally for example 7 lbs each.  Adjust for approximate equal amounts of seeds per acre, verses percentages, i.e. everything in a ten-way mix get 10% seeding rate.  Be careful not to let one species be planted too thick or it will dominate the mix and not allow all the other species a chance to express themselves.  Some of the small seeded cover crops are being coated, so alert, you can edit the seeds / pound in the tool.Photo: Cameron Williams


7. Select and adjust species based on the producer’s goals and objectives Resource Concerns. For example,
[image: ]Touring innovative farmers with Teff in the mix.

a. Based on climatic conditions, what grows well during the time the cover crop will be planted and growing? Experience is a good teacher; visit innovative farms and cover crop plots in your region.
b. What is the cost of the different seeds and are they readily available in your location? (If species are expensive like peas and fava bean or hard to get, consider reducing pounds per acre, or choose alternative species during the initial, learning years).
c. Each year add a species that is new to the producer so they can learn about the species.  Keep the new species at a lower rate for learning purposes.
d. Will the cover crop be grazed?  If so, add in species that help fulfil the goals and objectives for livestock, that will provide adequate energy and protein for the animal diet. Don’t be scared to add species in a grazing mix that aren’t palatable.  For example, cattle will eat the top 10% of the flax plant (seeds).  The remaining stem (biomass) will be left to provide valuable soil armor. 
e. Is the goal to increase organic matter and/or keep the soil covered? If so, add in species that have a higher Carbon: Nitrogen ratio such as grasses, flax, and sunflower etc.  Many legumes and brassicas have low C:N ratios and will decompose very rapidly. Keep a well-balanced approach to the mix.
f. Is the goal to add or scavenge nitrogen?  If so, add in legumes and deep-rooted species. 
g. [image: ]As the mix gets more diverse continue to reduce seeding rate of each species while allowing each specie to have the opportunity to express itself.  For example: if adding 4 brassica species, give each species ½ pound, which equals the rule of no more than two pounds total. 
h. Legumes are often the most expensive part of the mix.  Try and have large seeded and small seeded cover crops like peas, vetch and clovers.  This will help keep the mix from being too expensive.  The big, seeded cover crops will break through the soil and allow the small seeded cover crops to follow in their path upwards.
i. If improved soil health and soil regeneration is an overarching goal of the farming operation, then diversity cannot be overstated.12-way cover crop mix. Photos: Marlon Winger


8. [image: ]You’ll notice that some seeds are small and weigh less, however most cover crop seeds have a very similar seed density. For example, winter wheat has a bushel weight of 60 lbs and turnips, even though a smaller seed have a 55 lbs bushel weight.  Most are 50-60 lbs per bushel.  That is why when we plant mixes, they seem to stay in solution in the seed drill box.  When planted, the bigger seeds seem to punch through the soil and the smaller ones follow their path.  When first learning to plant mixes don’t fill the drill box full. If there is concern that the mix will settle out during the planting operation, consider not filling the seed box completely full so that observations can be completed to gain confidence in uniform seed distribution.  It is easier to refill than run out of seed.Photo: Marlon Winger


9. Because cover crop mixes are so unique, drill calibration is a must for added success.

10. A cover crop mix dominated by small seeded species (mustards, clovers, teff) will generally not follow the rule of thumb of 40 lbs per acres and not more than 1.3 million pounds of seed per acre.  One hundred pounds of wheat seed equals about 1 million seeds. Adjust accordingly realizing all the small seeds will not germinate and emerge through the soil.  You can estimate pretty close on coated seed, if you know what percent of the seed is coated as an estimate of seeds per pound. Coated seed seems to have a higher survival rate than naked seed.
This philosophy is meant to provide general guidelines.  This cover crop building method is not the only method out there but has worked for a lot of conservation planners and producers. There are a lot of “it depends” when building a cover crop mix. There is no better teacher than field observations, to say maybe we planted a species to heavy. It is ok to fail, as long as you fall forward. Find a mentor that can help guide you in creating alternative cover crop mixes.  I was taught this philosophy by Jon Stika, NRCS area resource conservationist from North Dakota years ago.
There are many tools available to help you learn about each of the many cover crops traits that can be part of the mix.  












Drill calibration tools: 
[image: ]
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Example: Warm / Cool mix: (18 way mix)
[image: ][image: A picture containing plant, flower

Description automatically generated]Photo: Marlon Winger


Example: Over wintering mix in North Carolina
[image: ][image: Graphical user interface, application

Description automatically generated]Photo: Nathan Lowder

Example Dryland over wintering mix, Wyoming
[image: ][image: Table

Description automatically generated with low confidence]Photo: Marlon Winger
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A simple method to calibrate a box type drill

In this example the producer wants to plant 40 pounds per acre of a cover crop mix. Drill width is 15 feet, length of test run is

100 ft. When vou collect 26.06 grams of the cover crop mix in a snout vou will have reached vour target rate.
Enter information in RED fields

Total mix/ac= 3400 (Iblac)

Length of test run-
Number of spouts=

Desired grams of mix/spout=

'The long hand method: 40lbs x 15ft x 100feet xlacre x 454grams#ofspout =

= 27,240,000 = 26.06 grams of desired
lacre  drill widtt length rui43,560ft  11bs, 2 1,045,430 cover crop mix per spout

If you can spin the drive wheel by hand measure the circumfurance of the wheel for example it equals 8 feet. Place a chalk line
on the wheel, and rotate it 6 times. Length of test run would equal 48 feet. Collect the seeds from one seed tube and measure
with a gram scale. The more seed tubes you measure the better. Make sure the drillis primed (seed fills the fluted cogs).
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Don’t Make a Mistake-CALIBRATE!!!

College of Agriculture,
Food and Environment

Grain and Forage Center of Excellence
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1) Read your drill's operators manual to learn where the adjustments for leveling, seed depth, and seeding rate are located.

2) Ensure that seed tubes are not blocked by spraying them out with an air hose and running a wire through them. DO NOT SKIP THIS STEP!!!

3) Use the "Seeding Rate Chart" on the drill to determine the initial drill setting and set the drill accordingly.

4) Select the proper gear box setting or drive gear for the desired target seeding rate based on the manual. Items Needed to Calibrate Drill

5)  Place a small amount of seed above each opening in the drill box. 1. Tape measure (150 feet)

6) Lower the drill to engage the seeding mechanism. 2. Flags to mark stopping and starting points
7) Turn the seeding mechanism until seed comes out. Make sure that seed is coming out of each disk opener. 3. Gram scale with 0.1 gram accuracy

8) Disconnect three to five seed tubes from the disk openers. 4. Plastic sandwich bags

9)  Place and secure a collection container on each seed tube. A sandwich bag secured with a rubber band works well. 5. Rubber bands

10) Pull the drill 150 feet OR turn the drive wheel the number of revolutions it would take to travel 150 feet.
a. Revolutions can be determined by using the following formula: Number of Revolutions = 150 / (3.14 x Diameter of the Drive Wheel in feet).
11) Carefully remove collection containers.
12) Tare the scale for an empty collection container and then weigh and record in grams each collection container with the seed in it.
13) Add the seed weight for each collection container together and divide by the number of seed drop tubes collected to get the AVERAGE weight per disk opener.
14) Compare the AVERAGE weight per disk opener to the grams of seed/disk opener found in Table 1 for the desired seeding rate and row spacing.
a. Ifthe collected weight is within 10% of the target weight found in Table 1, then you are finished.
b. If the collected weight is more than 10% different than the target weight found in Table 1, repeat steps 7 to 12 after adjusting seeding rate setting on drill

Table 1. Grams of seed to catch per disk opener in 150 feet for given combinations of disk opener width (inches) and seeding rate (pounds/acre).

Seeding Rate in pounds/acre
Distance
betweenDisk | 2 | 4 | 6 | 8 | 10 [ 12 | 14 | 16 | 18 | 20 | 25 [ 30 | 35 | 40 | 50 | 60 | 80 | 90 | 100 | 120 | 140 | 160 | 180
Openers
inches rams of seed/disk opener to catch in 150 feet
6 16]31[47[63] 7.8 [ 9.4 [10.9]125[14.1[156]19.5]23.5[27.4]31.3[39.1[46.9[62.5]70.4] 78.2 | 93.8 [109.4 [125.1] 1407
7 18(36[55[73] 01 [109|128]|14.6[16.4]182[228(27.3[31.9|365 (456 |54.7 [72.9[82.0| 91.1 |109.4 | 127.6 | 145.8 | 164.1
75 20[39[59[78] 98 [11.7|13.7|156[17.6 | 19.5|24.4]293[34.2|39.1[489 586 |78.2|87.9| 97.7 | 117.3 | 136.8 | 156.3 | 1759
8 21]42[63[83[104[12.5[14.6]|16.7|18.8(20.9|26.1[313[36.5|41.752.1|62.6 |83.4|93.8] 1043|1251 | 146.0 | 166.8 | 187.7

A YouTube video on grain drill calibration can be viewed on the KYForages YouTube Channel at https://www.voutube.com/c/KYForages
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Seeds Seed
Seed Rate | per per
Plant Species Cultivar Lbs/ac Lbs Acre
LEGUME
Clover, Crimson 7.0] 150,000 1,050,000
Vetch, Hairv 3.0] 16,300| 48,900
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Broadiear
Total 52| 1,876,900]
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