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In a Nutshell:
• The practice of cover crop grazing provides economic returns, and farmers wonder if benefits
to soil health follow suit. Economic returns are realized within a year’s time, while soil health
impacts seemingly are slower to manifest.
• It is common for nearby cattle and row crop farmers to partner in order to graze cover crops.
Nick Smith grazed his cattle on Tim Daly’s cover crop fields. The pair kept cover crop records
and Nick sampled soil in April of each year.
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• Both cooperators profited from grazing cover crops within the year of planting. Smith
profited an average of $158.47/ac. Daly profited an average of $27.14/ac.
• Soil samples from April 2020 and 2021 showed more microbial respiration and organic
matter in the field in which cover crops were grazed compared to the field that did not have
cover crops.
BACKGROUND
“We wanted to determine the economic and soil health impact of
the fields where we contract graze. This is something we’ve been
doing for a few years and we wanted to quantify the benefits for
our neighbor Tim,” said Nick Smith, who grazes cover crops and
corn stalks in a field owned by his neighbor, Tim Daly. Not only
do cover crops protect the soil, but profits can be achieved when
livestock graze cover crops.[1,2] It is also known that grazing
cover crops can provide benefits to soil health, but the effects
are longer term[1] and require proper grazing management. To
determine the impact of the practice, Smith and Daly compared
economics and soil health data between fields that were managed
differently between fall 2019 and spring 2021.

Cattle moved to a fresh paddock of cereal rye on April 21, 2021

METHODS

different fields were grazed until February or March. Spring
grazing took place between mid-April and late May.

Design

Grazing Economics

In order to determine the effects on economics and soil health
on cover crop and grazing management, Smith and Daly
established three treatment fields:

Smith and Daly recorded cover crop expenses and grazing data
in the grazed cover crop fields, which were used to estimate the
forage value of cover crops on each farm using ISU’s Ag Decision
Maker Economics of Cover Crops tool.[3] This tool takes into
account revenue and costs associated with cover crop grazing.
Revenue includes the value of feed replaced by grazing, costshare payments received, crop insurance discounts and reduced
labor due to grazing instead of feeding stored feed. Expenses
include costs for establishing cover crops, additional herbicide
and labor needed for cover crop termination, additional labor
required, fence and water infrastructure.

1. No cover crops with no grazing
2. Cover crops with no grazing
3. Grazed cover crops
In September 2019 and 2020, Daly aerial seeded a cover crop
mix that consisted of oats (38 lb/ac), cereal rye (56 lb/ac) and
radish (2 lb/ac) on 350 acres. As soon as the crop fields were
harvested each fall, cattle were turned out in the ‘grazed cover
crops’ field only. Grazing commenced in October each year and
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The value of feed replaced by grazing assumes cattle would have
been fed hay valued at $150/ton if cover crops were not available
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to graze. The tool takes into account number of cattle grazed, average weight of livestock, number of grazing days and cooperator
estimates of dietary needs provided by supplemental feed and crop residue. The tool assumes cattle consume 4% of their bodyweight
in forage dry matter (DM) each day (2.5 to 3.0% intake, 0.5% trampling loss and 0.5-1.0% buffer).[4] All formulas are nested within
the tool.
Net profit is reported on a per acre and a per animal unit (AU) basis. An animal unit is equal to 1,000 lb of animal. Net profit was
calculated two ways – 1) including cost-share and crop insurance discounts and 2) without including cost-share or crop insurance
discounts.
This economic analysis did not take into account effects on cash crop yield, soil retention value, nutrient retention value, soil health
value, nutritional value of forage or animal weight gain.
Soil health
Soil samples were collected by Smith in April 2020 and 2021 in all three treatment fields to a depth of 6 in. Soil sample locations were
marked by GPS and taken within the same soil type, within 100 yards of one another.
Samples were sent to AgSource Laboratories (Ellsworth, IA) and analyzed for microbial respiration by determining the burst of CO2-C
following rewetting of dried soil using an infrared gas analyzer. Other soil indicators measured included water soluble carbon (active
C) and organic matter (OM).
Soil data were analyzed using JMP Pro 15 (SAS Institute Inc., Cary, NC) statistical software. Means separations are reported using
Tukey’s least significant difference (LSD). Statistical significance was determined at the 90% confidence level.

Cows on cover crops and corn stubble in the early winter of 2020.

RESULTS AND DISCUSSION
Economic impact
The economic results are presented by year and by farmer (Table 1). Total savings are shown for both Smith and Daly, in order to
illustrate the impact to both the grazier and the row-crop farmer. “Tim pays for the establishment of cover crops and I reimburse
him for half of the cost,” explained Smith. Daly also incurs a $4.50/ac termination cost that he would not have if no cover crops were
planted.
On average, cover crop establishment cost $37.85/ac. Smith’s profits from grazing averaged $158.47/ac due to the amount of feed
replaced by grazing cover crops and the labor he was able to save by not having to feed cattle. The labor required for grazing, which
consisted of putting up single strand electric wire and moving cattle from paddock to paddock, was included in the analysis. Grazing
profits were greater in 2020 than in 2021. “Hay was quite a bit cheaper this year (2021) compared to last year because of weather
conditions,” explained Nick; he reported hay costs of $180/ton in 20201 and $150/ton in 2021.
Page 2 of 5

PRACTICAL FARMERS OF IOWA
www.practicalfarmers.org

Published 2021

“When it’s all said and done, I saved $2.92 per AU per day versus what it would cost to feed cattle in a dry lot scenario,” said Smith.
This is an important finding considering winter feed costs represent the single largest cost in cattle operations.[5] Grazing cover crops
can reduce winter feed costs.
Daly’s profits averaged $27.14/ac. This was due to the cost-share payments and crop insurance discounts he received for planting
cover crops ($25/ac from the Iowa Department of Land Stewardship and Agriculture (IDALS) and $5/ac as a crop insurance discount).
Without cost-share, Tim would have incurred an average $2.85/ac loss. Tim said that he reaps savings that were not quantified in the
study because he “is able to get away with one herbicide pass during the crop growing season due to cover crops suppressing weeds.”
Tim also looks towards long-term soil health benefits from the cover crops and grazing that make the practice worth it to him.
TABLE 1. Economic impact of contract grazing cover crops from 2019-2021.
SMITH (grazier)
‘19-‘20

‘20-‘21

Total acres of cover crop seeded
Total AU grazed

339

323

Value of feed replaceda

$191.10

$114.21

Value of reduced labor

$9.69

$1.93

DALY (row cropper)
‘19-‘20

‘20-‘21

350

350

$20.57

$20.57

$25.00

$25.00

$5.00

$5.00

REVENUE/AC
b

Value of reduced herbicide
Value of cost-share paymentc
Value of crop insurance premium discount

d

Total revenue

$200.79

$116.14

$50.57

$50.57

$19.20

$18.65

$19.20

$18.65

$4.50

$4.50

COSTS/AC
Cover crop establishment
Cover crop termination

e

Costs for labor

$3.00

$3.00

Fence, waterf

$0.57

$0.57

Total costs

$22.77

$22.22

$26.87

$27.42

Net profit/ac

$178.02

$93.92

$26.87

$27.42

Net profit/AU

$183.90

$101.65

$3.09

$2.74

$62,306

$32,872

$9,405

$9,598

RETURNS with cost-share

Cost saved/AU/day
Total savings

Assumes feed requirements of grazing cattle were met by cover crop forage and corn stalk residue (after supplemental feed was accounted for)
and assumes forage valued as hay at $180/ton in 2019-2020 and $150/ton in 2020-2021 and 90% DM.
b
Reduced labor represents labor saved by not feeding cattle while cattle graze cover crops and corn stalks.
c
Tim Daly was paid $25/ac cost-share for cover crops through IDALS.
d
IDALS and USDA Risk Management Agency (RMA) offers farmers in Iowa a $5.00/ac crop insurance premium discount on cover cropped acres.
e
Termination costs represent the cost of any additional herbicide above the farmer’s typical burn down practice used to terminate cover crops.
f
Fence costs were based on Nick Smith’s estimate of $200/year.
a

Cereal rye that has been grazed versus ungrazed.
Shown on May 3, 2021.
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In 2020, the grazed cover-crop field showed the most microbial
respiration while the no-cover-crop field showed the least
(Figure 1). In 2021, however, results showed no statistical
difference among the three fields; though, we saw the same
numerical pattern as in 2020. The lack of statistical differences
in 2021 could be attributed to more variation seen in the results
relative to those in 2020 (this is indicated by the points within
the bars in Figure 1).
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FIGURE 1. Soil microbial respiration (CO2-C burst from soils) for each field in April
2020 and 2021. By year, results that differed by more than the least significant
difference (LSD) are considered statistically different at the 90% confidence level.
We indicate differences with letter-rankings. Results followed by the same letterrankings and are considered statistically equal.

Soil health – active carbon
At both sampling dates, we detected no differences in active
carbon among the three fields (Figure 2).

water soluble C (ppm)

300
250

Active carbon
LSD = 74.5 ppm

LSD = 52.6 ppm

200

b

cover crop cover crop
and graze

no cover
crop

a

b

cover crop cover crop
and graze
Apr 2021

FIGURE 3. Soil organic matter (OM) for each field in April 2020 and 2021. By
year, results that differed by more than the least significant difference (LSD)
are considered statistically different at the 90% confidence level. We indicate
differences with letter-rankings. Results followed by the same letter-rankings and
are considered statistically equal.

Figure 4 shows a strong relationship between OM and microbial
respiration; with more OM, microbial respiration increases. This
suggests that farmers who wish to improve soil health metrics in
their fields should incorporate practices that promote increasing
OM. These include maximizing living roots, minimizing soil
disturbance and incorporating livestock, which Smith and Daly
are actively doing.
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FIGURE 2. Active carbon (water soluble carbon) for each field in April 2020 and
2021. By year, because results did not differ by more than the least significant
difference (LSD), we considered the fields statistically similar at the 90%
confidence level.

Soil health – organic matter
In 2020, both the cover crop and grazed cover crop fields reported
higher OM levels than the no-cover-crop field (Figure 3). Results
from 2021 showed the grazed cover-crop field with more OM
than both the cover-crop and no-cover-crop fields. It is worth
mentioning that all fields gained OM on average by 0.4 percentage
points from 2020 to 2021. Across both years, the grazed covercrop field scored 3.4% OM; the cover-crop field scored 3.1% OM;
and the no-cover-crop field scored 2.8% OM.
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FIGURE 4. Relationship between soil organic matter (OM) and microbial
respiration (CO2-C burst) across all samples from each field in 2020 and 2021.

CONCLUSIONS AND NEXT STEPS
The economic results from this project show that contract grazing
cover crops can provide short-term economic benefits and pay
off in one year. The row-crop farmer in this arrangement would
not have profited without cost-share, but Daly claims he reaps
economic benefits later in the season by saving herbicide due to
less weed pressure. The preliminary soil health benefits measured
in this study are promising and may translate to economic profits
in the future. Next, Smith would like to try interseeding different
mixes of cover crops for early growth and more biomass. “We’re
figuring out ways to be as efficient as we can with these fields.”
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APPENDIX – WEATHER CONDITIONS
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FIGURE A1. Mean monthly temperature and rainfall
in 2019, 2020, 2021 at the Dubuque weather station 22
miles away.[6]
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PFI COOPERATORS’ PROGRAM
PFI’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects.
The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs.
If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan@practicalfarmers.org.
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