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In a Nutshell: Cooperators
« The practice of cover crop grazing provides economic returns, and farmers wonder Mark Glawe - Garber
if benefits to soil health follow suit. Economic returns are realized within a year’s
time, while soil health impacts are slower to manifest. Collaborator
« Mark Glawe, an integrated cattle-crop farmer, grazed cover crops in the fall, lowa Department of Agriculture
. d . £ 2019-2021. 1 der to det ine th . d soil and Land Stewardship -
winter and spring from . In order to determine the economic and soi Water Quality Initiative

health impact of grazing cover crops, Glawe kept cover crop and grazing records
and had his soil sampled in the fall and spring of each year.

Key Findings:

+ Glawe profited from grazing cover crops within the year of planting. In year 1, he
profited $62.07/ac. In year 2, he profited $302.01/ac.

Year 2 profits were higher due to a dry spring that provided more grazing days
(21 in year 2 versus four days in year 1).

+ Soil samples from May 2019 through May 2021 show few detectable trends in
soil health indicators, but a 9-species, diverse cover crop mix improved microbial
respiration.

+ Grazing cover crops continues to be a way to achieve short-term economic
benefits in integrated crop and livestock systems and helps subsidize the cost of

cover crops in non-grazed fields. To Mark Glawe, grazing cover cropsis a “no-

brainer.” Out of the ten years he has been
grazing cover crops, 2020-2021 was his best
year yet, profiting over $300 per acre.

BACKGROUND

Mark Glawe’s farm is located in the hills of Clayton County, Iowa’s Driftless Area, a region known for ridges, valleys and karst
geology. Glawe began using cover crops in his integrated crop and livestock operation 15 years ago. “The first reason I started
planted cover crop was to stop erosion on the D and E slopes I farm. The second and third reasons were for feed and to break up
compaction in my no-till soils,” explained Glawe.

Not only do cover crop protect the soil, but profits can be achieved when livestock graze cover crops.? It is also known that grazing
cover crops can provide benefits to soil health, but the effects are longer term ™ and require proper grazing management. This
determine this, Glawe compared economics and soil health data between fields that grew different cover crop mixes and were grazed
by cattle and also assessed a field that was only cover cropped in year 1 and never grazed.

METHODS
Design

In summer of 2019 and 2020, Glawe seeded cover crops of his choice with the intention of grazing the forage produced. In order to
determine the economic impact and soil health effects from cover crop and grazing management, Glawe established three treatment
fields listed below and detailed in Table 1:

A. Cover crops with grazing
B. Cover crops with grazing

C. Non-continuous cover crops with no grazing
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TABLE 1. Cash crop and cover crop planted in each field, for both years of the study.

FIELD YEAR CASH CROP COVER CROP GRAZE
A 2019 Oats + peas mung beans, crimson clover, winter peas, pearl millet, cereal rye, sorghum- Yes
sudan grass, turnip, rapeseed and sunflowers

2020 Corn cereal rye, oats Yes
B 2019 Soybeans cereal rye, radish, rapeseed Yes

2020 Corn cereal rye Yes
C 2019 Soybeans cereal rye, radish, rapeseed No

2020 Corn 1O cover crop No

Grazing economics Cary, NO) statistical software. Means separations are reported

Glawe recorded cover crop expenses and grazing data in the
grazed cover crops field, 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.”! This tool takes into account
revenue and costs associated with cover crop grazing. Revenue
includes the value of feed replaced by grazing, cost-share payments
received and crop insurance discounts. Expenses include costs for
establishing cover crops, additional herbicide and labor needed
for cover crop termination, additional labor required, fence and
water infrastructure.

The value of feed replaced by grazing assumes cattle would have
been fed hay valued at an average of $155/ton if cover crops were
not available 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).! 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 1b 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.
Grazing data was collected from fall 2019 to spring 2021.

Soil health

Soil samples were collected in September 2019 and 2020, and
May 2020 and 2021 in all three treatment fields to a depth of 6 in.
Soil samples were collected in the same locations each collection
time.

Samples were sent to AgSource Laboratories (Ellsworth, IA) and
analyzed for microbial respiration by determining the burst of
CO,-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 analysis

Soil data were analyzed using JMP Pro 15 (SAS Institute Inc.,

using Tukey’s least significant difference (LSD). Statistical
significance was determined at the 90% confidence level.

RESULTS AND DISCUSSION
Economic impact

Results from Glawe’s farm are presented in Table 2. Two years of
data for fields A and B (the grazed cover crop fields) are included,
each year representing a full cover crop season spanning autumn
to the following spring.

For field A, cover crop establishment cost Glawe $62.00/ac in
year 1 and $38.00/ac in year 2. Year 1 cover crop seed price was
higher due to the 9-species mix planted in July 2019 following
a small-grain crop (Table 1). “Only 4 or 5 species out of the
nine did really good in the mix because they seemed to drown
out the less vigorous ones,” said Glawe who has determined his
preferred mix would include cereal rye for spring grazing, oats for
fall grazing, turnips (“because cows love them”), sorghum-sudan
grass and pearl millet. For field B, cover crop establishment cost
Glawe $42.00/ac in year 1 and $35.00/ac in year 2.

Glawe’s net profits from grazing cover crops averaged $62.07/ac
inyear 1 and $302.01/ac in year 2. The huge jump in year 2 is due
to reduced seed costs and more fall grazing days in year 2 and
particularly an abundance of available grazing in spring 2021.
Glawe explained, “Out of the last ten years, 2020-2021 was my
best year yet. On average, I profit about $50 per acre each year.
Usually I don’t get that much spring grazing, but spring 2021 was
dry so we weren’t having to take the cows off because of rain.” He
grazed 36 cow-calf pairs for 21 days in fields A and B in spring of
2021 compared with 30 cows for four days in the spring of 2020.
On an AU basis, Glawe profited an average of $27.55/AU in year 1
and $125.58/AU in year 2. For Glawe’s 1,300 1b cows, this equates
to $35.82/head and $163.25/head, respectively.

It is important to note that Glawe reaped greater profits from
less expensive cover crops (in year 2 he simply planted cereal rye
and oats). Also contributing to year 2 profits was a decrease in
supplemental feed (crop residue, hay and baleage) provided to
the herd. Supplemental feed contributed to approximately 58%
of the cow’s feed needs in the fall, winter and spring of year 1,
compared with approximately 20% in year 2.

Another way to summarize the forage value of cover crops is to
calculate feed costs saved per AU per day when cattle graze cover
crops. On average, Glawe saved $2.52/AU/day in feed expenses in
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year 1 and $3.99/AU/day in year 2. This is an important finding considering winter feed costs represent the single largest cost in cattle
operations.® Grazing cover crops reduce winter feed costs.

Without the assistance of cost-share and crop insurance discounts ($30/ac), net profits averaged $32.07/ac in year 1 and $272.01/ac
in year 2. Regardless of financial assistance, Glawe scored positive profits from grazing cover crops within the same year of planting
COVer crops.

Field C was cover-cropped in year 1 only and was not grazed in either year. Glawe’s cover crop seed costs were $42/ac in year 1. He did
not incur expenses in year 2 because no cover crop was planted. Because Glawe did not graze field C, we consider his cover crop seed
cost as net negative economic returns for the sake of this project.

TABLE 2. Economic impact of grazing cover crops, by year, in fields A and B from 2019-2021.

FIELD A FIELD B

2019-2020 2020-2021 2019-2020 2020-2021
Total acres 10 10 38 38
Average AU grazed 49 47 41 47
REVENUE/AC
Value of feed replaced? $118.32 $414.25 $54.67 $206.37
gi,‘izeftﬁoswhare $25.00 $25.00 $25.00 $25.00
gilfiﬂfrf fi?fcior:::trcance $5.00 $5.00 $5.00 $5.00
Total revenue/ac $148.32 $444.25 $84.67 $236.37
COSTS/AC
Cover crop establishment $62.00 $38.00 $42.00 $35.00
Cover crop termination? -- - -- -
Extra labor needed® $3.60 $3.60 $1.26 -
Fence, water! - -- -- --
Total costs $65.60 $41.60 $42.36 $35.00
RETURNS WITH COST-SHARE
Net profit/ac $82.72 $402.65 $41.41 $201.37
Net profit/AU $16.97 $86.59 $38.14 $164.56
Cost saved/AU/day $2.27 $3.98 $2.77 $3.99
RETURNS WITHOUT COST-SHARE
Net profit/ac $52.72 $372.65 $11.41 $171.37

2 Assumes feed requirements of grazing cattle were met by cover crop forage (after supplemental feed was accounted for) and assumes forage
valued as hay or baleage ranging from $140-$167/ton and 75-90% DM.

> Glawe was offered $25/ac cost-share for cover crops through IDALS-WQL

¢IDALS and USDA Risk Management Agency (RMA) offers farmers in Iowa a $5.00/ac crop insurance premium discount on cover cropped acres.
dTermination costs represent the cost of any additional herbicide above the farmer’s typical practice used to terminate cover crops.

¢ Extra labor represents additional labor needed to move cattle and temporary fencing.

fIf fence and water was installed, costs were accounted for considering life span, annual depreciation and interest. If existing infrastructure was
used, no costs were incurred.

Soil health — microbial respiration

Figure 1 shows that microbial respiration was statistically
similar across all three fields at the onset of the trial (Sept.
2019). A notable spike in respiration was observed in field A in
May 2020. This sampling followed Glawe’s 9-species cover crop
mix planted in July 2019. Glawe’s results parallel recent research
findings from North Carolina, which found increased microbial
activity in strips that contained multispecies cover crop mixes
compared to strips with a single species and strips with no cover
crop.® Presumably, the spike in field A in May 2020 could be
attributed to improved habitat and resources for soil microbes

Glawe has tried several different cover crop mixes for grazing. Cereal rye and
oats prove to be profitable time and time again.
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provided by the 9-species mix seeded the previous summer. By
May 2021, respiration levels among the three fields were again
statistically similar after fields A and B were seeded to only cereal
rye and oat cover crops the previous fall. It is also interesting to
note that microbial respiration in fields A and B in May 2021
was similar to field C which was not planted to a cover crop the
previous fall.

The enhanced microbial activity observed in field A in May 2020
suggests nitrogen fertilizer rates to corn in that field could be
lowered, which is precisely what Glawe accomplished. “In the
majority of the field I only put 80 units of N on, instead of my
normal 120 units. I left a strip where [ applied zero N and also left
a strip where I applied my normal rate. [ saw a 20-bushel decrease
where no N was applied, but the rest of the field yielded 200 bu/
ac. I determined 80 units was the sweet spot and in 2021 this is
how I fertilized all of my corn, which saved me money.” 200 bu/ac
yields are typical for Glawe.

Soil health - active carbon

Figure 2 shows active C in each field which illustrates no general
differences among fields. Active C was noticeably lowest in
May 2021, presumably due to the dry conditions (Figure A1).
Following the high microbial respiration present in field A in May
2020 (Figure 1), it is curious that field A saw the significantly
least active C among the fields on that sampling date; these two
soil health metrics are typically associated with one another.

Soil health — organic matter

Figure 3 shows OM in each field. Through the study period, the
fields were generally similar. As with the other metrics, in May
2020, we did see a difference among the fields but subsequent
samples showed no difference among fields.

The lack of significant soil health findings (particularly in the
cases of active C and OM) suggest more rigorous sampling and
analysis may be needed. More intensive and frequent sampling
could be necessary, but not feasible in a commercial farm setting.
Changes in soil health are expected to be slow and may take years
to show measurable differences; although academic research does
provide evidence for livestock integration in cropping systems
stimulating soil biology.”” In the short term, our economic
analysis shows that grazing cover crops is a profitable practice.

CONCLUSIONS AND NEXT STEPS

The economic results from this project continue to prove that
grazing cover crops provides short-term economic benefits and
pay off in one year. Profits can be spread out over the entire farm.
Glawe’s field C was not grazed in the study, but usually is planted
to cover crops. One way to look at it: The profits reaped from
grazing fields A and B help Glawe pay for cover crops on his non-
grazed acres. In the case of field C, alfalfa is planted next to it and
therefore he did not want cows escaping to graze the alfalfa.

“I'm pretty conservative. If I wouldn’t be profiting I wouldn’t be
doing it,” stated Glawe. “I started planting cover crops in 2006
and grazed them for the first time in 2021. The first few years
were kind of disappointing but you have to stick with it. You'll
start seeing the benefits three to four years down the road.”
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FIGURE 1. Soil microbial respiration (COZ—C burst from soils) for each field at
each sampling date in 2019, 2020 and 2021. Analysis was conducted separately
for each field in each year. By field, results that differed by less than the least
significant difference (LSD) are followed by the same letter-rankings and are
considered statistically equal. Results followed by a different letter ranking are
considered statistically different at the 90% confidence level.
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FIGURE 2. Active carbon (water soluble carbon) for each field at each sampling
date in 2019, 2020 and 2021. Analysis was conducted separately for each field in
each year. By field, results that differed by less than the least significant difference
(LSD) are followed by the same letter-rankings and are considered statistically
equal. Results followed by a different letter ranking are considered statistically
different at the 90% confidence level.

2019-2021 -- Organic matter

3.0 oField A @Field B @Field C

a 5 a

a a

20 a b a a

0.0

Sept'19 May '20 Sept '20 May 21

FIGURE 3. Soil organic matter (OM) for each field at each sampling date in 2019,
2020 and 2021. Analysis was conducted separately for each field in each year.
By field, results that differed by less than the least significant difference (LSD)
are followed by the same letter-rankings and are considered statistically equal.
Results followed by a different letter ranking are considered statistically different

at the 90% confidence level.
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Another economic boost that is was not quantified for this study but is important to mention is the decreased nitrogen fertilizer rate
Glawe applied due to a soil health boost from microbial respiration (discussed with Figure 1). Lowering nitrogen application rates
saves money and is made possible through diversifying the crop rotation with a small grain and legume cover crops (i.e., mung beans,
clover, peas; Table 1). Glawe plans to grow 40 acres of either oats or cereal rye for seed in 2021, followed by a 4- or 6-species mix that
will be rotationally grazed in the fall.

In Glawe’s words, “it’s a no-brainer.” Others are catching on. “My neighbors are catching on. In Clayton County, we had 2,000 acres of
cover crops and two thirds of those acres were used for grazing.”

FUNDING ACKNOWLEDGEMENT APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS
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PFI COOPERATORS’ PROGRAM
PFT’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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