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Cover Crop Plan Structure 

1. Species selection 

a. Choose seed or seed mixes that fit the window and seed rates that can be scaled 

up or down given the lateness of seeding relative to the target window (Table 2) 

 

i. If early in the window, lighter seed rates can work. If nearing the end of a 

window, higher seed rates can create higher plant density but with less 

advanced growth of plants 

 

ii. Where applicable, establish a fallback plan if weather doesn’t permit 

hitting the target window (e.g. switching from brassica to spring cereal, or 

spring cereal to winter cereal) 

 

b. Establish a plan for any overwintering that may occur as it may impact the 

following crop due to delays in primary tillage and/or planting 

 

i. What herbicides &/or tillage are needed to incorporate the cover in spring 

FYI: Using glyphosate creates a delay because minimum temperatures 

and crop growth are required for the product to work as per label 

 

2. Timing 

a. Establish window for cover cropping that fits farming operation (e.g. before or 

after other operations) (Table 2) 

 

b. Establish how cover crop fits into the rotation; which crops precede it, which 

crops follow it 

 

3. Establishment, equipment calibration, window readiness 
a. Consider the target cost per acre and estimated yield increases expected given 

the following cash crop. (5-10% average yield increase is common) 

 

i. If a high value crop, smaller % yield increases are required to offset costs 

of cover cropping (Table 3) 

Ensure application equipment productivity (acres/hr) will cover the 

amount of acres in the window available (Table 5) 

 

ii. If timing is tight, a broadcaster may cover more acres faster 

 

iii. How is seed moved from storage to field efficiently? 
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b. Drill or broadcaster calibration (provide protocol) 

 

i. If broadcaster isn’t well calibrated and able to uniformly cover the field, 

the increased productivity will come at the cost of a poorer stand 

 

c. If using farm saved seed, how will it be cleaned if planted with drill 

 

i. If broadcast, removing screens may be necessary to apply field or bin run 

seed that hasn’t been cleaned 

 

4. Evaluation 
a. Consider the goals for the cover in terms of various value dimensions and what 

stage the cover crop needs to get to achieve them 

 

i. Economic & Environmental - Erosion reduction in fall is achievable with 

less established cover, but full winter and spring protection requires well 

established cover. To reduce nitrogen losses (leaching and GHG 

emissions), sufficient biomass is required to store that nitrogen. To 

achieve yield gains and provide carry over services such as carbon and 

nitrogen storage, sufficient root and shoot biomass is required to 

stimulate and feed microorganisms which are thought to be the 

mechanism of soil carbon sequestration.  

 

ii. Social - In some cases, a late cover established to keep dust and erosion 

down during winter storms adds value to the landscape and is a gesture 

to neighbors that best efforts are applied to keep soil in the field where it 

belongs. But don’t expect late planted cover crops to provide the same 

value as earlier planted crops. (Figure 1). 
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Planting Date 

The importance of planting date is intuitively grounded in waning sunlight and temperature as 

fall progresses. However, less is known about where the thresholds are to achieve reported 

yield gains of 10% on vegetable crops, carbon accumulation over time, fall, winter, and spring 

erosion control. The following table is on-farm data collected between 2017 and 2021 that 

illustrates the importance of timing. Normalized vegetation index maps were collected for late 

October on fields that had been cover cropped.  

Table 1 - Cover cropping windows and late fall vegetative cover for annual cereals 

Window Min of Late Fall 

NDVI 

Average of Late Fall 

NDVI 

Max of Late Fall 

NDVI 

August 15-Sept 1 * 0.60 0.67 0.70 

Sept 1 - Sept 15 0.35 0.59 0.72 

Sept 15-Oct 1 0.17 0.34 0.65 

Oct 1 - 30 0.17 0.17 0.17 

* Note: this window included brassicas mixed with cereals

Figure 1 - Late fall vegetative cover (NDVI) and planting date 
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Species Selection 

Typical advice from other sources is to include a grass in the mix to achieve some carbon and 

help nurse any broadleaf crops. Grasses will also hold up better after a few frosts (even spring 

cereals). Laura Van Eerd et al., 20201 found oilseed radish alone to have strong yield and 

carbon benefits. However, PEI has a short cover cropping window and grasses get going quick

and help stabilize soils (topography being another difference). While there has been a lot of

hype around multi-species mixes, local trials (and less local trials) aren’t finding much 

advantage in 8-12 way mixes and instead suggest that a 2-3 way mix is more practical; and you 

end up with a visible population of each cultivar (some species in 12 way mixes don’t even 

show up). Cereals and brassicas work well if the cover can be planted before the end of 

August, but after September 1st brassicas don’t tend to amass much vegetation and it makes

sense to switch to spring cereals. Peas are similar and benefit from an earlier planting date. 

Oats tend to be a little slower to get started but once established are superior to other cereals in 

terms of leaf area, biomass, and weed suppression. Examples of cover crop species strategies 

are:  

Table 2 - Species considerations for cover crops 

Category Species Seeding rate Target Window

Annual cereals Oats / Barley/ Wheat 100-120lbs/a Aug. 15 - Sept. 30 

Brassicas Forage kale, oilseed 
radish and/or tillage radish 

10-15lbs/a Aug. 7 - Sept. 1 

Spring or winter peas Austrian winter, spring 
yellow or green field pea 

100-150lbs/a Aug. 7 - Sept. 1 

Spring cereal / brassica 
mix 

80-100lbs/a cereal and
5-10lbs/a brassica

Aug. 7 - Sept. 7 

Spring cereal / brassica / 
pea 

50-80lbs/a cereal, 5lbs/a
brassica, 50-80lbs/a pea

Aug. 7 - Sept. 7 

Winter cereals Fall Rye, Winter Wheat 140-160lbs/a Sept. 1 – Oct. 21 

1 Chahal, I., Vyn, R.J., Mayers, D. et al. Cumulative impact of cover crops on soil carbon sequestration 
and profitability in a temperate humid climate. Sci Rep 10, 13381 (2020). https://doi.org/10.1038/s41598-
020-70224-6
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Establishment strategy 

The method of establishment and cultivar selection have a strong influence on the ultimate cost 

per acre of cover cropping. For example, a broadcaster with auto-calibrating and section control 

functionality can achieve in field productivity rates as high as 80 acres per hour, whereas a 

regular box drill is limited to 5-8 acres per hour, resulting in higher labor and equipment 

operating costs per acre. Additionally, if a grower can piggyback on an existing tillage operation 

to establish the cover crop, then the incremental cost of cover cropping is lower yet. For 

example, many potato fields are tilled in the fall whether or not cover crops are planted. 

Broadcasting cover crops prior to this operation represents the cheapest option of cover crop 

establishment. The following tables illustrate how varying establishment and cultivar selection 

can influence cover cropping cost per acre (assuming no fertility or pesticides applied).  

Table 3 - Estimates of cover cropping costs per acre 

Broadcast Annual Cover 

1pass primary tillage 

Broadcast Annual Cover Mix 

1pass primary tillage 

Drill Annual Cover 

Seed  $  21.78  $  30.00  $  19.96 

Fuel  $  11.75  $  11.75  $  17.27 

Repair  $  5.32  $  5.32  $  12.17 

Ownership  $  6.87  $  6.87  $  13.43 

Labor  $  4.40  $  4.40  $  10.67 

Total Direct Costs  $  50.12  $  58.34  $  73.49 

Note: Broadcaster efficiency rates are highly influenced by capacity and number of fills. Auto-calibrating section 

controlled broadcasters can significantly increase efficiency and lower costs if fill times are minimized 

Table 4 - Examples of per acre seed costs 

Species Value ($/mt) Seed Rate (lbs/a) Cost ($/a) 

barley  $ 350.00 80  $   12.70 * 

wheat  $385.00 120  $   20.96 * 

oats  $310.00 100  $   14.07 * 

peas  $700.00 100  $   30.00 

brassica  $2204.00 15  $   15.00 

* Assuming common on-farm saved seed @ 2022 pricing. Certified cereal seed would be approx. double the cost.



6 

Table 5 - Calculating productivity rates for equipment 

Operation Ground 

speed 

(mph) 

Ground 

speed 

(km/hr) 

Swath 

Width 

(m) 

Coverage 

productivity 

(ha/hr) 

Coverage 

productivity 

(a/hr) 

Acres 

per fill 

Stops per 

hr 

Fill time 

(mins) 

Fill time 

(hrs) 

Fill time 

per 

coverage 

hr 

Effective 

Productivity 

(a/hr) 

Day 

length 

(hr) 

Window 

length 

(days) 

Estimated 

Acres 

Covered 

mph * 1.6 (speed in 

km/hr * 1000 * 

swath 

width)/10000 

m^2 in ha 

ha/hr 

productivity * 

2.47 

productivity 

per acre / 

acres per fill 

mins per 

fill / 60 

stops per hr 

* fill time in

hrs

coverage 

productivity / (1 

+ fill time per

coverage hr)

Shallow till 5.0 8.0 4 3 8 8 10 5 398 

Deep till 4.5 7.2 4 3 7 7 10 5 358 

Broadcast 10.0 16.1 20 32 80 28 3 15 0.3 0.7 47 10 5 2,336 

Seed 

Cereal 

4.5 7.2 4 3 7 5 1 15 0.3 0.4 5 10 5 263 
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Further Reading 

Best Management Practices. Winter Cover Crops. OMAFRA Soils Team. [Fact Sheet] Ontario Ministry of
Agriculture, Food and Rural Affairs, Ontario Federation of Agriculture. Government of Canada.

Part of a OMAFRA's best management practice series, This comprehensive reference looks at several aspects of 
cover cropping and discusses in detail the benefits of annual broad-leaf and cereals as well as winter cereals, 
providing windows of establishment tailored to Ontario conditions. Keep in mind that what works in Ontario may not 
always work on PEI.

Chahal, I., Vyn, R.J., Mayers, D. et al. Cumulative impact of cover crops on soil carbon sequestration and 
profitability in a temperate humid climate. Sci Rep 10, 13381 (2020). https://doi.org/10.1038/s41598-020-70224-6 

Co-authored by L. Van Eerd from Guelph University, Ontario, this is part of a larger body of work on cover crops 
that seeks to quantify the many value dimensions of cover cropping. Key findings from this research indicate that 
not all crops benefit the same from cover cropping and not all cover crops are the same in terms of the benefits 
they provide. Findings also suggest 5-10%yield increases are realistic, especially for vegetable crops. This latter 
figure is in line with local PEI research finding 8-10% increases in potato marketable yield.  

Charles, Anaïs & Vanasse, Anne & Eerd, Laura & Tremblay, Nicolas & Bourgeois, Gaétan & Lynch, Derek. (2017). 
Meta-Analysis of Cover Cropping Systems: The Effects of Cover Crops on Subsequent Cash Crop Yields and 
Nitrogen Contribution.

This work provides an info-graphic type overview of crop response to Cover Cropping and how much Nitrogen can 
be carried over by cover crops. This combines research from various institutions such as Guelph University, 
Dalhousie University, and AAFC. 

Paustian, K., Larson, E., Kent, J., Marx, E., & Swan, A. (2019). Soil C sequestration as a biological negative 
emission strategy. Frontiers in Climate, 8.   https://doi.org/10.3389/fclim.2019.00008 

This meta-analysis aggregates research on Soil C sequestration and provides estimates on the carbon 
sequestration potential of various best management practice. Carbon input increases are estimated for 
management practices such as altered rotation, reduced tillage, cover cropping, grazing and perennials. Grazing by 
followed by cover cropping represent the largest opportunities for carbon sequestration with C input rates as high 
as 1.4 tC/ha/y for grazing and 1 tC/ha/y for cover cropping.  

https://doi.org/10.1038/s41598-020-70224-6
https://doi.org/10.3389/fclim.2019.00008
https://www.researchgate.net/publication/320706045_Meta-Analysis_of_Cover_Cropping_Systems_The_Effects_of_Cover_Crops_on_Subsequent_Cash_Crop_Yields_and_Nitrogen_Contribution
http://www.omafra.gov.on.ca/english/environment/bmp/AF189.pdf



