%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Motivations and Challenges of Cover Crop
Utilization for Georgia Crop Production

By Guy Hancock, Yangxuan Liu, Amanda
R. Smith, and Alejandro Plastina
Guy Hancock is a Turner County, Georgia, Agricultural

and Natural Resources Agent with the University of
Georgia. Yangxuan Liu is an Assistant Professor in the

Agricultural and Applied Economics Department at the

University of Georgia. Amanda R. Smith is an Extension
Economist and Public Service Associate in the Depart-
ment of Agricultural and Applied Economics at the
University of Georgia. Alejandro Plastina is an Assistant
Professor and Extension Economist at lowa State Uni-
versity.

Acknowledgment

This research was made possible by the
Georgia Cotton Commission Project

No. 19-102GCC and the College of
Agricultural and Environmental Sciences
at the University of Georgia.

Abstract

Georgia is the second largest producer of
cotton and the largest producer of peanuts
in the United States. These crops combined
represent a significant portion of Georgia's
economy. As natural resources become
more threatened, the cotton and peanut
industries have been facing increasing
challenges to improve environmental
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sustainability. This research utilizes
focus group interviews to identify the
individual cost and revenue changes
resulting from cover crop adoption,
as well as the perceived benefits
and challenges from changes in
cultural practices that a farmer
considers when adopting cover crops.

Cover crops are known to yield numerous agricultural
production benefits, as well as positive externalities
and environmental benefits to society; however, little
research has been conducted to explore the overall
financial impact of utilizing cover crops for Georgia
crop production. Culpepper et al. (2010) found that rye
cover crop had the potential to reduce palmer ama-
ranth emergence by 94% in the areas between rows

in the field. Truman, Shaw, and Reeves (2005) demon-
strated that cover crops in no-till conservation systems
increased soil moisture infiltration by 54% compared
to a conventional tillage without a cover crop treat-
ment. Furthermore, cereal rye has been reported to
collect from 20-100 pounds of nitrogen per acre, which
can be utilized by the following summer crop (Gaskin,
Cabrera, and Kissel, 2016). Reduced nitrogen leaching
into groundwater is one of the most relevant environ-
mental benefits of cover crop usage (Meisinger et al.,
1991). Despite the potential on-farm and environmen-
tal benefits that cover crops can generate, the United
States Department of Agriculture (USDA) 2017 Census of
Agriculture reports that only 12% of harvested cropland
in Georgia was planted with cover crops (USDA, 2019).
This research will seek to identify and explore the indi-
vidual costs and benefits associated with utilizing cover
crops in cotton and peanut production systems.

This subdued rate of adoption can be traced back to
the seemingly conflicting information regarding the
economic benefits of cover crop adoption (Boyer et al.,
2017). Cover crops can increase farm production costs
and negatively impact crop yields. Producers might
be concerned that implementing cover crops in their



production practices might bring more economic
uncertainties in their farming operations. This dilemma
often results in producers relying entirely on conventional
production practices.

Plastina et al. (2018a, 2018b, 2018c) examined the
economics and motivations of cover crop use in corn
and soybean production in the Midwest. Their findings
aligned with previous research that insufficient famil-
iarity with cover crops is a major barrier of adoption of
cover crops (Nassauer et al., 2011). Plastina et al. (2018a)
found that controlling soil erosion and improving soil
health were the two most commonly stated benefits
associated with cover crop adoption. Other benefits
reported by focus group participants ranged from
moderating risks to reducing farm production inputs.
Furthermore, numerous costs and revenue changes
were also reported by participants as a result of planting
cover crops. Yield was a major budget revenue variable
that farmers reported conflicting outcomes regarding
the change they observe after planting a cover crop.
However, partial budget results from a larger study in-
dicated that adding cover crops to a production system
often decreased net farm returns—except for farmers
who utilize cover crops for winter grazing, who were
typically able to increase their profitability (Plastina

et al,, 2018b, 2018c).

For Georgia row crop producers, limited research results
are available in examining the comprehensive economic
effects of cover crop usage for cotton and peanut pro-
duction systems. As a result, most producers in Georgia
chose not to adopt cover crops to avoid increasing the
uncertainties from their farming operations. The goal

of this study is two-fold. First, to inform growers, farm
managers, and related professionals about the changes
in costs and benefits faced by individual cotton and
peanut growers who adopted winter cover crops in
Georgia. Many of the aspects of these instruments that
were hecessary to be customized and updated were
related to irrigation and moisture retention because
supplemental irrigation is a larger consideration in the
state of Georgia. Second, to explore farmers’ motivations
and obstacles to planting cover crops, as well as the
variables farmers considered when making cover crop
adoption decisions.
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Based on the research methodology and survey instru-
ments developed by Plastina et al. (2018a), this research
investigated the cover crop adoption for Georgia's cot-
ton and peanut production systems. Focus group inter-
views were conducted in four locations across Georgia
with farmers who employ both conventional practices
without cover crops and practices that incorporate
winter cover crops into their production systems. The
interviews were conducted from January 2019 to March
2019 in the Georgia cities of Sylvester, Vienna, Moultrie,
and Waynesboro with cotton and peanut producers
from seven Georgia counties in the central and south-
ern portion of the state. In each interview location, two
to six producers were interviewed. In total, 14 farmers
participated in the focus group interviews. Two of the
first questions asked during the focus group interviews
were aimed at identifying the original and current
motivations for utilizing cover crops. During the focus
group discussions, farmers were asked general ques-
tions related to how the implementation of cover crops
alters their production variables and their farm budgets.
Questions related to how cover crop use impacts farm
budgets were broken into the two categories of cost
and revenue. Cost questions were designed to identify
individual cost changes resulting from cover crop use,
and revenue questions were intended to recognize
revenue changes observed when farmers plant cover
crops. Participants were also asked to describe some
of their obstacles with cover crop usage and how they
managed their winter cover crops. The consent form
and questions presented to participants are included
as Appendixes 1and 2. The qualitative data collected
through the farmer focus group interviews were careful-
ly analyzed, and findings are summarized in the follow-
ing section.

Cover crop management decisions varied from farm to
farm, including the type of cover crop planted, termi-
nation technique, and methods of establishment. Rye,
oats, wheat, hairy vetch, and crimson clover are all types
of cover crops that were reported as being used in cover
crop systems. The consensus among focus group partic-
ipants was that herbicide burn-down was the preferred
method for terminating a cover crop. It was on rare
occurrence that a small percentage of farmers recalled
atypical years that required another approach. In partic-
ular, some expressed that during the years of excessive
rainfall, they were unable to access their fields, requiring
the use of controlled burn to terminate cover crops.

This remains a less preferable method since it results in
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lesser weed control and soil moisture holding capacity,
and the lack of frequent frost prohibits frost termination
from being reliable. Broadcasting and drilling seeds into
the ground were found to be the two dominant meth-
ods of establishing cover crops. However, one farmer
reported that their crimson clover reseeded itself each
year, eliminating the need to replant cover crops annu-
ally despite crimson clover commonly being classified
as an annual plant.

As observed in Figure 1, the original motivation for
planting cover crops was mostly limiting or preventing
soil erosion. After a farmer mentioned soil erosion con-
trol as their original motivation for planting cover crops,
they were asked to clarify whether they were referring
to wind erosion or water erosion. Most commonly, when
farmers were posed with this question, they would
indicate that both wind and water erosion control were
motivations for planting cover crops.

When farmers were asked to identify their current
motivations for planting cover crops as opposed to
original motivations, the reasons they offered were
much more varied, as shown in Figure 2. Producers
explained that over several years of planting cover crops,
they began to reap unintended benefits, such as being
able to reduce their number of irrigation applications
and reduced weed pressure from the noxious weed
palmer amaranth because cover crop residue minimized
sunlight reaching the soil. Although soil erosion control
remained the most commonly stated reason for currently
planting cover crops, increasing soil water holding
capacity and reduced need for cultivation were more
commonly expressed as current motivations for plant-
ing cover crops in cotton and peanut production systems.

In focus groups, nine farmers indicated that by plant-
ing a cover crop they were able to simply terminate

the crop with herbicide and plant their cotton and
peanuts without other extensive preparation such as
field cultivation. Moisture retention over the growing
season was another benefit of planting cover crops that
was mentioned by eight producers. Remaining cover
crop biomass and increased organic matter resulting
from planting cover crops enabled farmers to irrigate
their crops less frequently and increase productivity in
dryland acres. Weed suppression was also a common-
ly stated current motivation for planting cover crops.
However, research findings indicate that cover crop use
rarely influenced insecticide and fungicide application
decisions in cotton and peanut production.
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Interestingly, five farmers reported that drought risk
management was an important current motivation in
their decision to plant cover crops. Farmers explained
that in years of limited rainfall, fields without irrigation
were more productive when a cover crop had been
planted in the previous year because these fields were
able to retain large quantities of water that could be
used during dry periods. Conversely, during years of
excessive rainfall, it was reported that fields planted
after a cover crop were less productive than those not
previously planted in a cover crop. Therefore, to neutral-
ize farm production risks farmers would plant some of
their acres in cover crops to hedge against drought and
not plant cover crops on other acres to hedge against a
season of excessive rainfall.

After farmers answered questions about their original
and current motivations for planting cover crops, they
were asked about their individual budget changes ob-
served from planting cover crops. In many instances, at
least one budget change was associated with a men-
tioned current motivation for planting cover crops. As
observed in Figures 3 and 4, cover crops were reported
to have both positive and negative impacts on farm
costs and revenues. The majority of budget changes
reported to be associated with cover crop use were
related to costs rather than revenues for cotton and
peanut production.

Aside from the initial costs of establishing a cover crop,
such as the costs of seed and fuel used during cover
crop planting, numerous positive and negative cost
changes were reported to be associated with cover crop
adoption. Most cost changes reported in focus groups
were cost reductions. However, some producers did
report that their decision to plant cover crops increased
their cotton and peanut seeding rate, mandated addi-
tional herbicides to terminate cover crops, and required
purchasing additional farm equipment. However, sever-
al farmers explained that they did not view the cost of a
burn-down herbicide application as an additional cost
for cover crop. These farmers apply a spring burn-down
herbicide, such as glyphosate, even if they do not plant
cover crops to eliminate winter weeds.

Focus group participants did identify a few notable
revenue changes resulting from cover crop usage, as
shown in Figure 4. Reported revenue changes result-
ing from planting cover crops include occasional yield
increases, selling harvestable cover crops, grazing live-
stock on cover crops, and payments from government
programs. Farmers reported conflicting changes about
yield resulting from planting cover crops. Five farmers
reported that yield for their cash crops increased, while
four farmers reported decreased yield. Although both
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positive and negative yield changes were reported in focus
groups, most farmers agreed that cotton and peanut
yields were only minimally influenced by a previously
planted cover crop. Cost share programs were found

to be the most commonly reported revenue change
resulting from cover crop use, with nine farmers indi-
cating that they received some additional revenue from
either the Conservation Stewardship Program (CSP) or
the Environmental Quality Incentives Program (EQIP).
Finally, two producers reported that they observed a
revenue increase from planting cover crops in the form
of selling harvested cover crops and providing grazing
for livestock.

The focus group interviews revealed that soil erosion,
cultivation, and irrigation applications are some of the
production variables most impacted by cover crop
adoption. Although the exact cost of erosion is difficult
to quantify, erosion prevention was the leading motiva-
tion for planting cover crops among farmers. Farmers
explained that controlling erosion saved them money
for multiple reasons. By preventing soil erosion, farm-
ers eliminate the cost of repairing field washouts and
prevent nutrients from being carried out of their fields.
Similarly, focus group participants explained the bene-
fits of planting cover crop to be able to plant cash crops
without cultivation, which resulted in fuel saving since
field cultivation equipment requires large amounts

of fuel to operate. Cover crop residue was reported

by eight farmers to decrease irrigation requirements,
which saved the farm irrigation expenses.

Qualitative data collected from focus group interviews
provides an insightful view of how cover crop utilization
affects farm profitability. There are costs and revenue
changes associated with this conservation practice.
Focus group participants indicated that controlling

soil erosion, reducing annual irrigation requirements,
and eliminating field cultivation were among the most
notable benefits of cover crop adoption. Similarly, the

major expenses related to cover crop adoption were the

additional cost of cover crop seed, fuel for planting cov-

er crops, herbicide application, and labor. These findings
are valuable information in determining the direction of

the effects of cover crops on farm profitability. Howev-
er, to determine the magnitude of the effects, future
research should include quantitative data collection.
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Figure 1. Most Commonly Stated Initial Reasons for Planting Cover Crops in Georgia
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Figure 2. Most Commonly Stated Current Reasons for Planting Cover Crops in Georgia
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Figure 3. Reported Cost Changes Associated with Cover Crop Use
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Department of Agricultural
II and Applied Economics
I Cotlege of Agricultural & Emvirenmental Scicnces
UNIVERSITY OF GEORGIA

An Economic Analysis of Cover Crop Utilization in Georgia Cotton and Peanut Production
Goals

Sci based inf ion on the p ial return on i for cover crops in the in Southern
Coastal Plain is very limited. The first goal of this project is to develop and promote the use of partial
budgets for cover crops in southern cotton and peanut row crop farming. The marginal benefits and the
marginal costs of cover crops will be compared against a control scenario of leaving the land fallow
during winter to assess the annual net benefit of adopting cover crops.

Timeline

Meetings will be conducted with groups of i d cover crop farmers each to record farm

p iated changes in costs and revenues related to the practice. Based on the
information collected through the focus groups, a survey instrument will be made available to validate
and expand on the original results. A final report with benchmark partial budgets will be complete in

2019,

Privacy of the data

Data collected through the focus groups and the survey will be de-identified: the names and/or physical
ddi of the i will not be ded. Only regional ges (not identifiable data) will be

made publicly available in the final report and all other publications stemming from this project.

If you have any questions related to this research project, you can contact Dr. Yangxuan Liu at (229) 386-
3512 - Yangxuan.Liv@uga.edu, Ms. Amanda Smith at (229) 386-3512 - a.Smith@uga.edu, Dr. Alejandro

Plastina (515) 294-6160 - PL edu or Guy at (229) 425-6279 - ghancock@uga.edu.
Dr. Yangxuan Liu Ms. Amanda Smith

Assistant Professor Public Service Associate

University of Georgia University of Georgia

Dr. Alejandro Plastina Guy Hancock

Assistant Professor Graduate Research Assistant

lowa State University University of Georgia

Sign me up!

Participation in the Focus Groups is voluntary. | hereby acknowledge my intention to participate in the
Focus Groups and survey planned for this study, in exchange, receive a detailed cost-benefit analysis of

cover crop for my farm.
Name ig Date
Address,

lephone {___) Email

Appendix 1. Focus Group Consent Form

Department of Agricultural
I' and Applied Economics

" UNIVERSITY OF GEORGIA

An Economic Analysis of Cover Crop Utilization in Georgia Cotton and Peanut Production
Date and Location
Focus Group Discussion. Moderator: Guy Hancock

Question 1: “Please tell us who you are, where your farm is, what your soil types are, and the
year when you first planted cover crops.”

Question 2: “Think back to when you did not plant cover crops, what prompted you to plant
cover crops the first time?"

Question 3: “What drives you to plant cover crops today?”

Question 4: “Please describe your multi-year rotations that include both cotton and peanuts in
most of your acres with cover crops v he multi-vear rotations wi

Question 5: “Describe the differences in management practices for a cotton-peanut or cotton-
cotton rotation with cover crops versus a rotation without cover crops.”

Question 6: “Compared to the alternative of leaving land fallow during winter, what new or
additional revenue have cover crops generated for you?"

Q ion 7: “Comg i to the al ive of leaving land fallow during winter, what costs have
you actually eliminated or reduced in a cotton-peanut or cotton-cotton rotation by using cover
crops?”

Question 8: “Compared to the al ive of leaving land fallow during winter, what new or
additional costs have you actually incurred in a cotton-peanut or cotton-cotton rotation due to
cover crops?”

Question 9: “Comy i to the all ive of leaving land fallow during winter, what revenue
have you actually lost or seen decline in a cotton-peanut or cotton-cotton rotation due to
cover crops?”

Question 10: “How many acres do you farm and how many of those acres are currently planted
in a cover crop?”

Appendix 2. Focus Group Questions
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